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Preface 

The County of Maui, Department of Public Works (DPW) is implementing the Kaunakakai 
Drainage Master Plan in accordance with the five (5) component systems as established 
in the plan from System "A" through to System "E". DPW initiated construction of the 
Kaunakakai Drainage System "B" in 1998. A portion of the Drainage System "B" covering 
an area generally within the central business district of Kaunakakai Town and terminating 
at a catch basin located to the southeast of the intersection of Maunaloa 
Highway/Kamehameha V Highway and Kaunakakai Place has been completed. The 
design of the outlet route for Drainage System "B" was originally along the eastern side 
of Kaunakakai Place from the catch basin to an outlet at the shoreline. However, due to 
soil contamination found along the drainage alignment along Kaunakakai Place, a new 
modified alignment located west of Kaunakakai Place outside the contaminated soils area 
has been identified. 

A Final Environmental Assessment (EA) was prepared for the entire Kaunakakai 
Drainage System, including Drainage System "B", in March 1995 by Wilson Okamoto & 
Associates, Inc. A Negative Declaration for the Kaunakakai Drainage System was issued 
by DPW and published in the April 8, 1995 Office of Environmental Quality Control 
(OEQC) Bulletin. 

Over 20 years have passed since the preparation of the Final EA in March 1995 and the 
issuance of the Negative Declaration in April 1995. Due to the passage of time and the 
proposed modified drainage alignment, DPW is now preparing an EA for the Modified 
Kaunakakai Drainage System Improvements (Phase 18) project to evaluate the technical 
characteristics, environmental impacts and alternatives, as well as advance findings 
relative to the significance of the proposed project impacts. 
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Kaunakakai, Moloka'i, Hawai'i. The proposed 
Modified Kaunakakai Drainage System 
Improvements (Phase IB) continues the 
implementation of the Kaunakakai Drainage 
System "B", which was initiated in 1998. A portion 
of the Kaunakakai Drainage System "B" covering 
an area generally within the central business 
district of Kaunakakai Town and terminating at a 
catch basin located to the southeast of the 
intersection of Maunaloa Highway/Kamehameha V 
Highway and Kaunakakai Place has been 
completed. The design of the original outlet route 
for Drainage System "B" was along the eastern 
side of Kaunakakai Place from the catch basin to 
an outlet at the shoreline. However, due to soil 
contamination found along the drainage alignment 
along Kaunakakai Place, a new modified alignment 
located west of Kaunakakai Place outside the 
contaminated soils area has been identified. 

The proposed project involves the construction of 
a culvert along the existing drainage path to an 
outlet near the County of Maui sewer lift station 
located upland of an existing wetland. The 
proposed culvert will originate and connect to the 
existing box culvert at the southeast corner of the 
intersection of Maunaloa Highway/Kamehameha V 
Highway and Kaunakakai Place. The new 
reinforced concrete box (RCB) culvert will continue 
in a westerly direction under Kaunakakai Place and 
then along TMK (2)5-3-001 :008 (por.) (Parcel 8) 
and the Maunaloa Highway/Kamehameha V 
Highway rights-of-way. The culvert turns south 
through a County-owned parcel, TMK (2)5-3-
001 :003 (por.) (Parcel 3), then discharges onto a 
property identified by TMK (2)5-3-005:006 (por.) 
(Parcel 6). The new RCB culvert would measure 
8-foot wide by 3-foot high. The culvert would outlet 
into an energy dissipation basin to capture 
sediment and limit erosion as the flow transitions 
via riprap apron into the existing swale located 
approximately 30 feet upland of an existing wetland 
area. A flood wall along the fence line of the sewer 
lift station on property identified by TMK (2)5-3-
005:007 (por.) (Parcel 7) is also proposed to 
improve flood protection from the drainage system 

iv 



and from coastal flooding should sea levels rise in 
the future. In addition, an earthen berm will be 
constructed along Parcel 3 (within the County right
of-way), extending from the westside sewer lift 
station to a location near the Molokai Yacht Club 
(outside of the County's shoreline setback area) to 
protect the properties situated to the east from 
flooding. 

The project site is located within the County of 
Maui's Special Management Area (SMA). As such, 
an SMA Use Permit application will be submitted 
for the drainage system improvements. All project 
components will be located outside the County's 
maximum 150-foot shoreline setback area and a 
Shoreline Setback Assessment request will be 
submitted to the Department of Planning for a 
confirmation that the proposed action is outside of 
the shoreline setback area. A portion of the project 
alignment affects Parcel 6 and Parcel 7 which are 
in the State Land Use "Conservation" district. As 
such, there was consultation with the State 
Department of Land and Natural Resources 
(DLNR), Office of Conservation and Coastal Lands 
(OCCL) regarding requirements for the project 
components that affect Parcel 6 and Parcel 7. 
OCCL determined that a Conservation District Use 
Application (CDUA) is a required submittal for 
approval by the DLNR's Board of Land and Natural 
Resources. It is noted that the U.S. Army Corps of 
Engineers issued a determination that a 
Department of Army (DA) Permit is not required for 
the project as the proposed project work is outside 
the wetland area. 

The Modified Kaunakakai Drainage System 
Improvements (Phase 18) will be funded by the 
County of Maui and will involve work within the 
State right-of-way and on County lands. The use 
of County funds and State/County lands and the 
State Land Use "Conservation" district (Parcel 6 
and Parcel 7) are triggers for the preparation of an 
Environmental Assessment (EA) pursuant to 
Chapter 343, Hawai'i Revised Statutes (HRS), and 
Title 11, Chapter 200, Hawai'i Administrative Rules 
(HAR). Upon completion, the EA will serve as the 

v 



primary supporting technical document for the 
SMA Use Permit application and the CDUA for the 
project. The proposing and determining agency for 
the EA is the County of Maui, DPW. 
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PROJECT OVERVIEW I 



I. PROJECT OVERVIEW 

A. PROJECT LOCATION, EXISTING USE AND OWNERSHIP 

The project site is located in Kaunakakai on the south-central coast of the island 
of Moloka'i, south of Maunaloa Highway and Kamehameha V Highway. See 
Figure 1. The proposed project involves the construction of a drainage system 
with an outlet terminating approximately 30 feet upland of a wetland area and 
involves properties identified as Tax Map Keys (2)5-3-001 :003 (por.) (Parcel 3), 
(2)5-3-001 :008 (por.) (Parcel 8), (2)5-3-005:006 (por.) (Parcel 6), (2)5-3-005:007 
(par.) (Parcel 7), and (2)5-3-001 :999 (State rights-of-way). Parcel 3 and Parcel 7 
are owned by the County of Maui and contain the existing Molokai Yacht Club and 
County sewer lift station (respectively), Parcel 8 is privately owned and operated 
by New Horizon Enterprises Inc., and Parcel 6 is vacant and owned by Leonard 
Kimokeo Kapahulehua Living Trust. See Figure 2. 

B. PROJECT NEED 

For years, inadequate or nonexistent drainage systems in the business areas of 
Kaunakakai contributed to flooding that caused damage to homes and businesses 
and inconvenienced residents and visitors. Flooding also caused hazardous 
driving conditions and limited the availability of emergency services to certain 
portions of the island. In order to address the drainage problems and flooding 
conditions from stormwater runoff in Kaunakakai Town, the County of Maui, 
Department of Public Works (DPW) engaged Wilson Okamoto and Associates, 
Inc. to prepare a Drainage Master Plan for Kaunakakai. See Appendix "A". 
There are five (5) component systems to the master plan improvements, from 
System "A" through to System "E". 

Construction of Kaunakakai Drainage System "B" began in 1998 to address flood 
conditions from runoff during periodic rains and storms. A portion of the 
Kaunakakai Drainage System "B" improvements covering an area generally within 
the central business district of Kaunakakai Town and terminating at a catch basin 
located to the southeast of the intersection of Maunaloa Highway/Kamehameha V 
Highway and Kaunakakai Place has been completed. 

The existing drainage system located north of Kamehameha V Highway will 
connect to the proposed drainage improvements. Currently, the Kaunakakai 
Drainage System "B" improvements terminate at a catch basin just south of 
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Kamehameha V Highway within Kaunakakai Place. During periods of heavy 
rainfall, a pump is brought in to pump water from the catch basin on Kaunakakai 
Place to an existing drainage channel located west of Kaunakakai Place. 
Completion of the proposed improvements assessed herein would remove the 
need for this periodic pumping and provide permanent drainage infrastructure to 
meet the needs and address the flooding conditions in this portion of Kaunakakai 
Town. 

C. PROPOSED ACTION 

1. Background 

As mentioned above, the County of Maui, Department of Public Works 
(DPW) is in the process of implementing the Kaunakakai Drainage Master 
Plan in accordance with the five (5) component systems of the drainage 
plan. Refer to Appendix "A". The drainage system improvements in the 
vicinity of Kaunakakai Place and Hio Place in Kaunakakai, Moloka'i, 
Hawai'i, referred to as Kaunakakai Drainage System "B," was initiated in 
1998. A portion of the Kaunakakai Drainage System "B" improvements 
covering an area generally within the central business district of Kaunakakai 
Town and terminating at a catch basin located to the southeast of the 
intersection of Maunaloa Highway/Kamehameha V Highway and 
Kaunakakai Place has been completed. The design of the original outlet 
route for Drainage System "B" was along the eastern side of Kaunakakai 
Place from the catch basin to an outlet at the shoreline. However, due to 
soil contamination found along the drainage alignment along Kaunakakai 
Place, a new alignment located west of Kaunakakai Place outside the 
contaminated soils area has been identified. This new alignment is referred 
to as the Modified Kaunakakai Drainage System Improvement (Phase IB). 
In 2016, AECOS sampled five (5) locations in the vicinity of the proposed 
project area for the modified alignment. Total petroleum hydrocarbon 
testing was conducted in the project area near Maunaloa Highway, along 
the north and west boundary of Parcel 8. Sampling results indicate that 
levels are below environmental action levels published by the State of 
Hawai'i, Department of Health (DOH), Office of Hazard Evaluation and 
Emergency Response (HEER) and do not present a concern as excavated 
soils will be used as backfill and cover on the project site. See Appendix 
"B". 
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2. Modified Improvements 

The proposed Modified Kaunakakai Drainage System Improvements 
(Phase IB) involves the following project components: 

• Connection to the existing culvert on the southeast corner of the 
Kamehameha V Highway/Kaunakakai Place/Ala Malama Avenue 
intersection 

• Underground 8-foot wide by 3-foot wide high reinforced concrete box 
culvert along existing drainage path and approximately 50 feet south 
of the County sewer lift station 

• Energy dissipation basin consisting of an outlet basin with rock riprap 
apron located 30 feet upland of wetland area 

• 3-foot high flood wall around the County sewer lift station 

• Earthen berm (approximately 10 feet wide by two (2) to four ( 4) feet 
high) extending from the County sewer lift station to the west side of 
the Molokai Yacht Club 

See Figure 3. 

The existing natural low-lying wetland corridor on Parcel 3 and Parcel 6 will 
provide flood conveyance downstream of the proposed right-of-way culvert 
outlet. An earthen berm is proposed along Parcel 3 (within the County 
ROW) to reduce the risk of flooding to properties east of the wetlands from 

Drainage System "B" (e.g., Molokai Yacht Club). The berm will be 
approximately 10 feet wide and will extend from the sewer lift station to the 
Molokai Yacht Club. It will vary in height from two (2) to four (4) feet above 
existing grade and will terminate more than 150 feet away from the 
shoreline and outside the County shoreline setback area. Refer to Figure 
3. 

A 3-foot high flood wall along the fence line of the sewer lift station on Parcel 
7 is also proposed to improve flood protection from the drainage system and 
from potential coastal flooding should sea levels rise as projected. 
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Easements are required for the proposed work in Parcels 6 and 8. The 
preliminary engineering plans for the proposed improvements are 
presented in Appendix "C". All improvements for the project are located 
outside of nearby wetland areas. Furthermore, temporary construction 
fencing will be installed along the limits of work and at least five (5) feet 
away from the defined wetland boundaries to prevent disturbance to 
wetland areas during construction. Once completed, the proposed 
improvements will not impede vehicular access to the Molokai Yacht Club 
on Parcel 3. 

D. LAND USE ENTITLEMENTS AND REGULATORY APPROVALS 

The proposed project will be funded by the County of Maui and will involve work 
on State and County lands. The use of County funds and State and County lands 
are triggers for the preparation of an Environmental Assessment (EA) pursuant to 
Chapter 343, Hawai'i Revised Statutes (HRS) and Title 11, Chapter 200, Hawai'i 
Administrative Rules (HAR). An EA was prepared in 1995 for the entire 
Kaunakakai Drainage System, including Drainage System "B", and a Negative 
Declaration was published in the April 8, 1995 Office of Environmental Quality 
Control (OEQC) Bulletin. However, because over 20 years have passed since the 
preparation of the initial EA and issuance of the Negative Declaration and since 
the outlet for System "B" has been modified from the original alignment, an EA is 
being prepared for the proposed Modified Kaunakakai Drainage System 
Improvements (Phase 18) project. 

The EA will provide an analysis of potential environmental impacts associated with 
the drainage improvements. Upon completion, the EA will serve as the primary 
supporting technical document for the Special Management Area (SMA) Use 
Permit Application and Conservation District Use Application (CDUA) Application. 
The proposing and determining agency for the EA is the County of Maui, DPW, as 
concurred by the State of Hawai'i Department of Transportation (SOOT). See 
Appendix "D". 

As discussed previously, the proposed action involves use of four (4) land parcels 
and the State's rights-of-way (Maunaloa Highway/Kamehameha Highway). The 
land use designations of the parcels that are affected by the proposed project are 
presented in Table 1. 
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Table 1. Land Use Designations 

State Land Moloka'i 
Use Community Plan 

Parcel Designation Designation Zoning 

TMK (2)5-3-001 :003 (par.) Urban Public/Quasi-Public Interim 

TMK (2)5-3-001 :008 (par.) Urban Business M-2, Heavy 

Commercial Industrial 

TMK (2)5-3-005:006 (par.) Conservation Public/Quasi-Public Interim/Agricultural 

and Open Space 

TMK (2)5-3-005:007 (par.) Conservation Public/Quasi-Public Interim 

Maunaloa Highway/ Urban ---- Interim 

Kamehameha Highway (par.) 

Drainage improvements are permitted under the Zoning and Community Plan 
designations for the parcels and permitted under the State Land Use designations 
for Parcel 3 and Parcel 8. A portion of the project alignment affects Parcel 6 and 
Parcel 7, which are in the State Land Use "Conservation" district. Pursuant to 
Section 205-5(a) Hawai'i Revised Statutes (HRS), Conservation Districts are 
governed by the State of Hawai'i, Department of Land and Natural Resources 
(DLNR). Consultation with DLNR's Office of Conservation and Coastal Lands 
(OCCL) regarding requirements for the project components that affect Parcel 6 
and Parcel 7 determined that a Conservation District Use Application (CDUA) must 
be submitted for approval by the DLNR's Board of Land and Natural Resources 
(BLNR). See Appendix "E". 

The proposed Modified Kaunakakai Drainage System Improvements are located 
within the County of Maui's SMA. As such, a SMA Use Permit application will be 
submitted for review and approval by the Moloka'i Planning Commission. All 
project components will be located outside the County's maximum 150-foot 
shoreline setback area, and a Shoreline Setback Assessment request will be 
submitted to the Department of Planning for a confirmation that the proposed 
action is outside of the shoreline setback area. 

The proposed project also involves construction of drainage improvements that 
terminate approximately 30 feet away from a low-lying wetland area. Consultation 
with the U.S. Army Corps of Engineers has determined that a Department of Army 
Permit is not required for the proposed project. See Appendix "F". 
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E. PROJECT FUNDING AND SCHEDULING 

Construction costs for the proposed Modified Kaunakakai Drainage System 
Improvements (Phase IB) project are estimated at $1.9 million. Construction would 
take approximately six (6) months to complete. DPW anticipates initiating 
construction of the project upon receipt of all necessary permits. 
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II. DESCRIPTION OF THE EXISTING 
ENVIRONMENT, POTENTIAL IMPACTS AND 

PROPOSED MITIGATION MEASURES 

A. PHYSICAL SETTING 

1. Surrounding Land Uses 

a. Existing Conditions 

Kaunakakai is the largest town on the island of Moloka'i and serves 
as the center of population, commerce, and government. The main 
street of the town is centered on Ala Malama Avenue and contains a 
variety of small shops and restaurants. Maui County offices, the 
public library, and district court are all located in Kaunakakai. Single
family residences surround the commercial core of the town. 
Kaunakakai Harbor, the island's main harbor, and Kaunakakai Ferry 
Terminal are located at the edge of the town. 

The proposed project is located near the Maunaloa 
Highway/Kamehameha V Highway and Kaunakakai Place/Ala 
Malama Avenue intersection. Kaunakakai Place is a two-lane, State 
owned roadway running from Maunaloa Highway/Kamehameha V 
Highway (north), out along a causeway to the Kaunakakai Harbor 
and Ferry Terminal (south). Kaunakakai Place connects to Ala 
Malama Avenue, the main strip in downtown Kaunakakai, mauka of 
Kamehameha V Highway. Refer to Figure 2. 

A variety of industrial, commercial, and public uses are in the vicinity 
of the project site, including the County's sewer lift station on Parcel 
7 and the Molokai Yacht Club on Parcel 3. Several restaurants are 
located at the corner of Kaunakakai Place and Kamehameha V 
Highway. On the east and south side of the project area is the 
Malama Cultural Park, a 3.3-acre community park that includes a 
canoe shelter and open fields. West of the project site, Parcel 6 
contains a large wetland area. Cultural interviews conducted for the 
proposed project also noted that Aloha Week, rodeo, and fair 
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activities occur in the vicinity of the project site. Other miscellaneous 
commercial and industrial uses are also located in the vicinity. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project will be limited to work within the State right-of
way along Maunaloa Highway/Kamehameha V Highway, portions of 
Parcel 3 and Parcel 7 owned by the County of Maui, and portions of 
Parcel 6 and Parcel 8 which are privately owned and will require 
easements. The proposed Modified Kaunakakai Drainage System 
Improvements (Phase IB) will be installed partially under the 
Kamehameha V Highway and Kaunakakai Place intersection and 
includes an underground culvert constructed within the highway 
right-of-way and portions of Parcel 8, Parcel 6, and Parcel 3. The 
proposed culvert will outlet to an energy dissipation basin on Parcel 
6 which transitions via a riprap apron to an existing swale. The 
project also includes a flood wall surrounding the sewer lift station 
located on Parcel 7 and an earthen berm that runs in a north-south 
direction on Parcel 3 from the County sewer lift station to a location 
near the Molokai Yacht Club to improve flood protection from the 
drainage system and from coastal flooding should sea levels rise in 
the future. Refer to Figure 3. 

To address potential impacts to affected parcels, the proposed 
improvements, including Best Management Practices (BMPs) and 
associated work, are located entirely outside of the wetland areas 
located on Parcel 3 and Parcel 6. Furthermore, temporary 
construction fencing will be installed along the limits of work and at 
least five (5) feet away from the defined wetland boundaries to 
prevent disturbance to wetland areas during construction. 

The project will provide necessary drainage system improvements 
that will mitigate existing stormwater runoff conditions that have 
contributed to flooding in the area during heavy rains. As such, the 
proposed improvements are not anticipated to present any 
significant adverse impacts on surrounding land uses. 
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2. Climate, Topography and Soils 

a. Existing Conditions 

Hawai'i's tropical location results in uniform weather conditions 
throughout the year. Climatic conditions on Moloka'i are 
characterized by mild and consistent year round temperatures, 
moderate humidity and steady northeasterly tradewinds. Variations 
in Moloka'i's weather are attributed to regional topographic and 
climatic conditions. 

The proposed project is located in Kaunakakai, on the southern 
slopes of the island of Moloka'i. The topography along the drainage 
corridor of the project is low and flat. The ground elevations vary 
from two (2) feet to four (4) feet above mean sea level (amsl). 
Average annual rainfall in 2015 was approximately 24.96 inches in 
Kaunakakai as measured at Moloka'i Airport. The months of October 
through March are typically the wetter periods of the year, with April 
through September being typically the drier months. January is the 
wettest month with 4.44 inches and June the driest month with 0.52 
inch of rainfall. Mean temperatures in the area range from a low of 
63.1 degrees Fahrenheit in February and a high of 86.4 degrees 
Fahrenheit in September (Maui County Data Book, 2015). 

Wind conditions are predominantly characterized by northeasterly 
tradewinds. However, as these winds round the eastern tip of the 
island and veer west at the southern coast, they blow in an easterly 
direction. 

Underlying the proposed project site are soils belonging to the 
Jaucas-Mala-Pulehu Association. See Figure 4. Soil Association 
Map. The Jaucas-Mala-Pulehu Association is characterized by 
deep, nearly level and gently sloping, excessively drained and well
drained soils that have course-textured to fine-textured underlying 
material. It consists of soils that formed in alluvium and coral sand 
and vary widely in texture and drainage. 

The specific soil types underlying the project site belong to the Kealia 
silt loam series (KMW). See Figure 5. This soil is poorly drained 
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and has a high salt content. The soil has a brackish water table 
which is nearer the surface along the shoreline. Permeability is 
moderately rapid and runoff is slow to very slow. The slope ranges 
from 0 to 1 percent. This soil is used for wildlife habitat and pasture, 
but has low grazing value. It is not used for crops due to poor 
drainage and high salt content. Small areas are used for urban 
development (U.S. Department of Agriculture Soil Conservation 
Service, 1972). 

The State Department of Agriculture has established three (3) 
categories of Agricultural Lands of Importance to the State of Hawai'i 
(ALISH). The ALISH system classifies lands into "Prime", "Unique", 
and "Other Important Agricultural Land". The remaining lands are 
"Unclassified". 

Utilizing modern farming methods, "Prime" agricultural lands have 
the soil quality, growing season, and moisture supply needed to 
produce sustained crop yields economically, while "Unique" 
agricultural lands possess a combination of soil quality, location, 
growing season, and moisture supply currently used to produce 
sustained high yields of a specific crop. "Other Important Agricultural 
Land" includes those which have not been rated as "Prime" or 
"Unique". The proposed drainage improvements are located on land 
in the midst of Kaunakakai town that are not classified within the 
ALISH rating system. 

b. Potential Impacts and Proposed Mitigation Measures 

Soil testing completed in 2012 determined the presence of petroleum 
hydrocarbons in the original project area that had been selected for 
the Kaunakakai Drainage System "B" improvements. Due to the soil 
contamination identified along the original drainage alignment along 
Kaunakakai Place, a new alignment located west of Kaunakakai 
Place, outside the 2012 contaminated soils area has been identified 
by the County. In 2016, AECOS conducted sampling in the vicinity 
of the area of the new alignment. Total petroleum hydrocarbon 
testing was conducted in the project area near Maunaloa Highway, 
along the north and west boundary of Parcel 8. Sampling results 
indicate that levels are below environmental action levels published 
by the DOH, Office of Hazard Evaluation and Emergency Response 
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(HEER) and does not present a concern as excavated soils from the 
project will be used as backfill and cover on the project site for the 
proposed culvert and earthen berm. Refer to Appendix "B". 

The proposed project design incorporates use of the natural 
drainage swale and topography. It includes an energy dissipation 
basin at the terminus of the concrete channel on Parcel 6 that 
transitions via a riprap apron to an existing swale and includes an 
earthen berm located on the westside of Parcel 3 that runs in a north
south direction to improve flood protection from the drainage system 
and from coastal flooding, should sea levels rise in the future. The 
project also includes a flood wall on Parcel 7 to protect the County 
sewer lift station. Refer to Figure 3. 

Construction improvements will involve grading and trenching to 
install the proposed improvements, which will improve drainage 
conditions in Kaunakakai and address flooding during periods of 
heavy rainfall. Construction may also involve some import of 
material for the earthern berm, currently estimated to be about 1,800 
cubic yards. Material will be imported from an on-island source and 
will be clean and free of pollutants, organic debris, and other 
deleterious material. 

The proposed action is not anticipated to present any significant 
adverse impacts on climatic, topographic, or soils conditions in the 
region. 

3. Flood and Tsunami Hazards 

a. Existing Conditions 

According to a recent update to the Federal Emergency 
Management Agency's (FEMA) Flood Insurance Rate Maps (FIRM), 
the proposed improvements on Parcels 3, 6, 7, 8, and rights-of-way 
are located entirely in Flood Zone AE (FIRM Map 1500030187F and 
1500030189F - November 4, 2015). Flood Zone AE in the vicinity 
of the project area represents a Special Flood Hazard Area that is 
subject to flooding by the 1-percent annual chance flood. The 1-
percent annual chance flood (100-year flood) also known as the base 
flood is the flood that has a 1-percent chance of being equated or 
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exceeded in any given year. See Figure 6. Flood conditions in 
vicinity of the project site are primarily due to stormwater runoff in an 
area with poorly drained soils in low-lying areas and flat terrain. See 
Appendix "A". 

The proposed drainage improvements are located within the tsunami 
evacuation zone. The tsunami evacuation zone in the vicinity of the 
project site generally extends from the coast to the makai side of 
Maunaloa Highway and Kamehameha V Highway. See Figure 7. 

b. Potential Impacts and Proposed Mitigation Measures 

As described in the Preliminary Drainage Report that has been 
prepared for the proposed action (see Appendix "G"), the project is 
part of a master-planned improvement intended to provide 
permanent drainage infrastructure and mitigate flooding in this 
area of Kaunakakai Town. 

As noted above, the proposed improvements will be located entirely 
within Flood Zone AE, an area subject to a 1-percent annual chance 
flood. The project area is within a Special Flood Hazard Area, a 
Special Flood Hazard Area Development Permit application will be 
submitted to the Department of Planning for processing. It is noted 
that the proposed project will help to alleviate flooding conditions in 
the Kaunakakai area by adding a channelized drainage outlet system 
to the drainage infrastructure south of Maunaloa Highway and 
Kamehameha V Highway. 

The proposed project is located within the tsunami evacuation area. 
However, the proposed project is limited to construction of drainage 
related improvements- and does not involve construction of habitable 
structures or facilities within the tsunami evacuation area. 

No adverse impacts related to flooding or tsunami hazards are 
anticipated as a result of the proposed project. 
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4. Flora and Fauna 

a. Existing Conditions 

The proposed drainage improvements are located within an urban 
area of Kaunakakai Town. The coastal plain of Kaunakakai is 
characterized by low, marshy land covered with grass and brush. 
The shoreline vegetation in the Kaunakakai area consists mainly of 
kiawe, haole koa, finger grass, and pili grass. Along the shoreline, 
west of Kaunakakai Harbor, very dense growths of mangrove have 
developed (Wilson Okamoto & Associates, 1995). The coastal area 
in the vicinity of the project area has pickleweed (Batis maritima), 

unvegetated playa, kiawe (Prosopis pa/Iida), red mangrove 
(Rhizophora mangle), and ruderal vegetation in the roadside ditch. 

A biological survey was carried out in the project area in June 2015. 
See Appendix "H". The survey recorded five (5) indigenous and 
two (2) early Polynesian species (no endemics were encountered). 
The remaining species (93 percent) observed are either naturalized 
species or ornamental species. Pickleweed characterizes the 
vegetation in the project area, particularly in low areas with alkaline 
soils. In areas where the soil is too salty, the ground is bare. One 
(1) indigenous plant, naupaka kahakai (Scaevola sericea), is planted 
as an ornamental near the canoe hale and one (1) Polynesian 
introduction, ki (Cordyline fruticosa), is planted as an ornamental 
near the County sewer lift station on Parcel 7. 'Uhaloa (Waltheria 
indica) is thriving in the grassy triangle in the intersection of 
Maunaloa Highway and Kaunakakai Place. American mangrove 
(Rhizophora mangle) is in the intertidal areas, including the shoreline 
and the mauka end of the muliwai. 

Three (3) mammals were observed in the project area. The small 
Indian mongoose (Herpestes auropunctatus) and Axis deer (Axis 
axis) inhabit the project area. Domestic dog (Canis lupus familiaris) 

are likely pets brought to the area. As the Kaunakakai Harbor is 
nearby, the project area is used by hunters to deposit Axis deer 
carcasses prior to loading the inter-island ferry. Five (5) deer 
carcasses were found in the proximity of the project area during the 
June 2015 field survey. 
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In the June 2015 avian survey, a single indigenous bird, 'Auku'u or 
Black-crowned Night heron (Nycticorax nycticorax hoact/1) was 
observed within the project area. An 'A or Brown Booby (Su/a 
leucogaster plotus) was observed flying low above the water, well 
offshore the project area. Two (2) Ae'o or Hawaiian Stilt 
(Himantopus mexicanus knudsent) were heard vocalizing near 
Kaunakakai Stream on an adjacent property. There were eight (8) 
non-native species observed in the project area (duck, Zebra Dove, 
Spotted Dove, chicken, Black Francolin, House Sparrow, common 
mynah, and Red-Crested Cardinal). 

Although not observed in the project area, the presence of the 
following species of birds in the vicinity may require consideration: 

Hawaiian Stilt - Hawaiian Stilt from the adjacent playa and 
pickleweed marsh were heard during the survey. Hawaiian 
Stilts prefer nesting on exposed fresh or brackish mudflats 
with low growing vegetation. Hawaiian Stilts are opportunistic 
feeders and eat invertebrates and other aquatic organisms 
available in shallow water and mudflats (USFWS, 2011 ). 

In 1967, the Hawaiian Stilt was listed as an endangered 
species under the Endangered Species Act (ESA) (USFWS, 
1967). Long-term census data indicate the population has 
been relatively stable or slightly increasing for the last 30 
years (USFWS, 2011). On Moloka'i, Hawaiian Stilts are found 
in south coastal wetlands and playa lakes, with large numbers 
at the Kaunakakai Wastewater Reclamation Facility. 

Seabirds - A single 'A or brown booby was observed flying 
offshore in the project vicinity. Presumably seabirds overfly 
the site on occasion. As no seabird nesting occurs within the 
project area, the survey determined that the only likely 
potential impact to seabirds would be the temporary use of or 
permanent installation of outdoor lights, as night-time lighting 
can disorient seabirds. Refer to Appendix "H". 

The U.S. Fish and Wildlife Service (USFWS) commented 
there are seven (7) listed species potentially in the vicinity of 
the project area. They include the endangered Hawaiian 
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petral (Pterodroma phaeopygia sandwichesis), threatened 
Newell's shearwater (Puffinus auricu/aris newel/), endangered 
Hawaiian hoary bat (Lasiurus cinereus semotus), Blackburn's 
sphinx moth (Manduca blackbum), Hawaiian stilt 
(Himantopus mexicanus knudseni), Hawaiian coot (Fulica 

alai), and nene or Hawaiian goose (Branta sandvicensis). 

b. Potential Impacts and Proposed Mitigation Measures 

There are no Federal or State listed threatened or endangered 
species of plants located in the immediate vicinity of the project site. 
The proposed improvements will occur within low lying ground at 
elevations between two (2) to six (6) feet above mean sea level 
(amsl). During the construction phase, construction activities will 
disturb some areas of existing vegetation. Once construction of the 
drainage improvements has been completed, vegetation will be re
established in areas immediately adjacent to the project. Therefore, 
significant adverse impacts from the proposed drainage 
improvements on flora in the region are not anticipated. 

There were no Federal or State listed threatened or endangered 
species of wildlife that inhabit the project area detected during the 
survey. Construction activities are expected to be limited to daylight 
hours. The project includes implementing measures to avoid and 
minimize adverse impacts on threatened and endangered species 
as recommended by the USFWS as may be needed. These 
measures include the following: 

Seabirds: Should any night work occur requiring artificial 
illumination for the project, such work will be avoided during the 
seabird fledging seasons (approximately September 1 through 
December 15). Outdoor lights will be shielded and directed 
downwards to avoid upward directed accent lighting in order to 
minimize impacts to seabirds. 

Hawaiian hoarv bat: The construction plans for the project will 
include notes that woody plants greater than 15 feet tall will not be 
removed or trimmed during the Hawaiian hoary bat breeding season 
(June 1 to September 15). Barbed wire fencing is not included in this 
proposed work. 
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Blackburn's sphinx moth: A qualified biologist will be contracted 
to survey the project area for the presence of Blackburn's sphinx 
moth and its host plants prior to construction. The additional 
biological survey will be carried out during the wettest portion of the 
year (usually November through April) and approximately four (4) to 
eight (8) weeks following a significant rainfall. The biological survey 
will include observations for eggs, larvae, and signs of larval feeding 
(chewed stems, frass or leaf damage). 

Hawaiian stilt and Hawaiian coot: The survey concluded that the 
proposed project may have a beneficial effect of sustaining 
ephemeral open water areas in the playa or muliwai for a longer 
period of time, thereby increasing foraging opportunities for the 
Hawaiian Stilt. During project planning there will be coordination with 
USFWS regarding the development of measures to avoid potential 
adverse impacts to listed waterbirds (Hawaiian stilts and Hawaiian 
coots), such as fencing, vegetation control, and measures to avoid 
ponding of water in the drainage system. 

Nene: A qualified individual will conduct nene surveys at the 
proposed project site prior to project construction and nest searches 
will be conducted if the project occurs during breeding season 
(October through March). A 100-foot buffer will be established and 
maintained around active nests and broods until the goslings have 
fledged and disruptive activities such as major construction, earth 
movement, and use of large noisy equipment will not occur in this 
buffer area. Should a nene be observed within the project site or fly 
into the site while there is an occurrence of work, such activities will 
be halted within 100-foot of the nene and work will resume when the 
nene leaves the area of its own accord. During nene breeding 
season, manipulation or alteration of any known nene nesting habitat 
will be avoided. 

Upon project completion, the drainage improvements are not 
anticipated to create significant adverse impacts to wildlife resources 
in the area. 
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5. Marine Biological Resources 

a. Existing Conditions 

AECOS, Inc. conducted a biological survey of marine resources in 
the project vicinity in 2015. Refer to Appendix "H". The survey 
area extended from where Parcel 3 abuts the ocean shore (west of 
the Kaunakakai causeway), seaward approximately 30 m (100 ft) 
and approximately 100 m (328 ft) along the shore to the west. 

In general, the marine bottom in the project vicinity is composed of 
silt and fine sand. Several vertical structures (e.g., temporary small 
mooring piles) and scattered boulder outcrops occur. Red 
mangroves (Rhizophora mangle) grow on the west end of the survey 

area. The sediment bottom contains numerous burrows which host 
the Hawaiian shrimp goby (Psilogobius mainland1) and commensal 

snapping shrimp (Alpheus rapax). Larger burrows are less common, 

and are probably maintained by portunid crabs. In several sections 
of the surveyed area, macroalgal growth is absent, and burrows are 
the only visible indication of the presence of biota. 

In locations where algae are present, the survey observed the 
boundary of the following species: Cau/erpa serlularioides, Spyridia 

fi/amentosa, Hypnea sp., Dictyota acutiloba, and two (2) invasive 

species: Graci/aria salicomia and Acanthophora spicifera. Dense 
beds of Halimeda kanaloana were observed near the red mangroves 
on the west end of the survey area. Other less commonly seen algal 
species include: U/va flexuosa, Bryopsis hypnoides, Hypnea sp., 
Dictyota sandvicensis, Dictyospheria cavemosa, and Champia 

parvula. Two (2) species of cyanobacteria were encountered: 
Lyngbya semiplena and Symploca hydnoides. Seagrasses 
(Halophila decipiens and H. hawaiiana) were observed in scattered 

dense beds. 

A total of 16 fish species were observed during the survey. Near the 
shoreline, a large school of aholehole, Hawaiian flagtail (Kuhlia 

xenura) was seen. The Hawaiian shrimp goby (P. mainland!), 
whitespotted goby (Bathygobius coa/itus), half-spotted goby 
(Asterropteryx semipunctatus), and lizardfish or 'ulae (Synodus sp.) 
were occasionally encountered over the fine sand bottom. A barred 
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moray (Echidna po/yzona) and one Hawaiian smooth seahorse 
(Hippocampus cf. kunda) were seen. The mangrove roots and the 

dense beds of H. kanaloana and seagrass (Halophila spp.) provide 

shelter for fishes including: Hawaiian sergeant (Abudefduf 
abdominalis), Hawaiian dascyllus (Oascyl/us albisella), milletseed 

butterflyfish (Chaetodon miliaris), stripebelly puffer (Arothrom 

hispidus), yellowfin goatfish (Mulloidichthys vanicolensis), and 

blacktail snapper (Lutjanus fulvus). Refer to Appendix "H". 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project is not anticipated to have significant impacts 

on the nearshore area since the discharge outlet is located 

approximately 30 feet upland of the existing wetland area on Parcel 

6 which will serve as a natural filtering system. 

As the nearshore has been under the influence of sedimentation and 

turbidity from stormwater runoff for some time, this nearshore area 

would not be susceptible to negative impacts from runoff. Refer to 

Appendix "H". Negative impacts from project-related stormwater 
runoff on coral reefs and fish communities are not anticipated as 

these species are further offshore, and have existed throughout the 

construction and use of Kaunakakai Harbor, and in spite of the flow 

from Kaunakakai Stream into the general area. 

The proposed drainage project is not expected to present significant 

adverse impacts on the existing sediment-bottom fauna and flora 

community. Refer to Appendix "H''. 

No listed (endangered or threatened) marine species were 

encountered in the June 2015 surveys. Listed marine species (sea 

turtles, Hawaiian monk seal, and humpback whale) may occur in the 

general vicinity of the project site. However, no significant adverse 

impacts to these listed marine species are anticipated as a result of 

the proposed project. 

Best Management Practices (BMPs) will be implemented during 

construction to ensure protection of the nearby marine environment. 

See Exhibit "I". 
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6. Historical and Archaeological Resources 

a. Existing Conditions 

The State Historic Preservation Division (SHPD) was consulted 
during the initial EA process for the entire Kaunakakai Drainage 
System in 1992. See Appendix "J". SHPD indicated that there are 
two (2) known historic sites located in the vicinity of Drainage System 
"B". These sites are located at the corner of Kaunakakai Place and 
Hio Place on TMK (2)5-3-001 :002 and 003. 

Site 50-60-03-630, located within Malama Cultural Park and 
westward of the project area, consists of a historic-era and pre
historic subsurface deposit. See Figure 8. The deposit does not 
extend into the proposed Modified Kaunakakai Drainage System 
Improvements (Phase IB) alignment. Archaeological testing 
performed at the corner of Kaunakakai Place and Kamehameha V 
Highway found no evidence of historic sites, suggesting that the 
deposit may not extend toward the highway. 

The second site, Site 50-60-03-1030, located on a parcel east of the 
project area, is the Malama House Site. It is a rectangular platform 
which is believed to be the foundation of Kamehameha V's 
residence. This site is located eastward and away from the proposed 
project. Refer to Figure 8. 

Archaeological work had been performed prior to the late 1960's and 
between 1975 and 2000 when it focused on the seaward portion in 
Kaunakakai, between Kamehameha V Highway and the ocean, 
except for a 115-acre survey mauka of Kaunakakai Town. In 1994, 
Cultural Surveys Hawai'i conducted an Archaeological Inventory 
Survey (AIS) of the Kaunakakai Drainage System proposed at that 
time and two (2) historic properties were recorded as part of that 
survey. Subsequent archaeological data recovery was conducted 
for the previously identified historic properties in accordance with 
Borthwick and Hammett's (1995) plan. In 2000, Cultural Surveys 
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Hawai'i (CSH) performed archaeological monitoring for the clearing 
and grubbing phase of the Kaunakakai Drainage System "A". During 
monitoring, no significant finds, burials, cultural deposits, cultural 
materials or artifacts were observed which was attributed to the large 
amount of bedrock present in the immediate project area at that time 
(McGuire and Hammett 2000). See Appendix "A". 

In September 2015 and December 2015, CSH conducted an 
archaeology inventory survey in the project area. See Appendix 
"K". CS H's fieldwork involved subsurface testing and pedestrian 
survey of the area and included document research of previous 
archaeological work within and nearby the project area. 

CSH noted that prior to the late 1960's, a significant amount of 
archaeological work was undertaken in the area. Historic 
documentation indicates a buried traditional cultural deposit (SIHP-
632) and a possible mortar-and-stone foundation (no assigned State 
site number) during a survey of the U.S. Coast Guard Harbor facility 
located on Parcel 3 (Landrum, 1984). Refer to Appendix "K". 

CSH's field survey observed previous ground disturbance within the 
project area in areas north and northwest which included a large 
existing berm and drainage swale along Maunaloa Highway. Refer 
to Appendix "K". 

b. Potential Impacts and Proposed Mitigation Measures 

As noted previously, an AIS report was prepared by CSH for the 
proposed project and observed that the project area has been 
modified during historic and modern times, and natural processes. 
Though no extant cultural resources were observed on the project 
area surface, CSH's subsurface testing encountered a historic-era 

cultural deposit (SIHP 2573) in the southernmost part of the project 
area. Refer to Figure 8. CSH reported that the survey adequately 
recorded the information for SIHP-2573 located on Parcel 3 through 
research, documentation, testing, and laboratory analysis. The 
report concludes that as SIHP-2573 has been well documented and 
that further preservation mitigation or data recovery would not add to 
the information regarding this site. CSH recommended no further 
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historic preservation work with regard to this specific site. Refer to 
Appendix "K". 

As SIHP-0630 located within Malama Cultural Park is in proximity to 
the project area and SIHP-0632 formerly overlapped with the project 
area boundary, the proposed project will include onsite 
archaeological monitoring during construction-related ground 
disturbing work within the project area as recommended by CSH. 
Refer to Figure 8. 

An Archaeological Monitoring Plan (AMP) will be prepared for the 
proposed project and submitted to SHPD for review and approval. 
This plan will set forth a monitoring program to serve as mitigation 
measures for proper documentation should historic properties be 
encountered during ground altering activities. 

In the event any iwi kupuna or Native Hawaiian cultural deposits are 
encountered during construction, activities will be halted in the 
immediate area of the find and SHPD and State Office of Hawaiian 
Affairs (OHA) will be contacted to determine appropriate mitigation 
measures. 

7. Cultural Assessment 

a. Existing Conditions 

(1) Historical Overview 

During the pre-contact era, Moloka'i's population base was 
primarily concentrated at the island's windward coasts. The 
area was rich in ocean resources and the deep valleys with 
perennial streams that supported a lifestyle based on 
subsistence agriculture, primarily associated with intensive 
taro production. 

The 18th century saw great upheaval on Moloka'i as the island 
became subject to the ambitions of the rulers of neighboring 
islands. Political authority over Moloka'i passed back and 
forth between the chiefs of Maui and O'ahu throughout the 
century, only ceasing with the unification of all the islands 
under Kamehameha I. 
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With the onset of western contact, a western influence began 
to permeate through the island's social environment. The 
result was a reduced reliance on subsistence lifestyles and an 
increased dependence on a plantation and ranching-based 
economy. As a result, the island of Moloka'i experienced a 
westward population movement from the windward coast to 
the leeward side of the island. 

Several important changes for Moloka'i occurred in the 19th 
century. Herd animals were introduced at this time: cattle in 
1833, followed by deer and sheep 30 years later. Cattle had 
profound socio-economic and, thus, cultural impacts through 
ranching activities. Sheep, on the other hand, had a notably 
adverse impact on the landscape because of their grazing 
activities (Wiesler and Kirch, 1982). The Moloka'i Ranch was 
founded at the end of the century, purchasing lands formerly 
owned by Kamehameha V. 

During the westward movement, the island's political and 
commercial center developed in accordance with the 
population movement. The first western town was established 
at Pukoo, which included a County seat, a court house, a 
wharf, and several small stores. In 1925, Ualapue became the 
island's new major commercial center, where a new hospital 
was constructed. Finally in 1935, Kaunakakai was established 
as the political center and economic nucleus of the island. 

In the 1920s, large pineapple plantations were established in 
the Maunaloa and Kualapu'u areas, further strengthening the 
westward movement. However, in the 1970's and 1980's, 
both plantations ceased operations and the island's economy 
became primarily dependent on diversified agriculture and 
ranching activities with an emerging visitor industry (County of 
Maui, Department of Planning, 2001 ). Refer to Appendix 
"K". 
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(2) Geopolitical Organization 

Prior to Western contact in Hawai'i, land was divided into 
moku, or districts. Each of these was further subdivided into 
units called ahupua'a. Ideally, each ahupua'a was self
sufficient, running from mauka, the mountain, to makai, the 
ocean (MacKenzie, 1991 ). These divisions served as both 
cultural and settlement systems as traditional Hawaiian life 
was tied intimately to the land. Hunting, gathering, cultivation, 
and habitation took place within the ahupua'a. 

Moloka'i was traditionally divided into two (2) moku: Ko'olau 
district and Kana district, although there is some evidence of 
a third district having been used at some point (Wiesler and 
Kirch, 1982; Summers, 1971 ). The Ko'olau district was 
centered on the windward coast of the island, with the Kana 
district essentially comprising the remainder of Moloka'i. 
These moku were subdivided into ahupua'a which ranged in 
size from 79 to 46,500 acres (Summers 1971 ). 

Western contact brought changes to the Hawaiian land 
system with the introduction of private ownership of land, a 
concept foreign to the native Hawaiians. A Board of Land 
Commissioners was established in 1845 to uphold or reject all 
private land claims of both foreigners and Hawaiians. The 
Commission adopted rules pertaining to the proof of claims, 
right of tenants, and commutation to the government in 
attempts to achieve the goal of totally partitioning undivided 
lands. All lands not claimed by February 1848 were to be 
forfeited to the government (MacKenzie, 1991 ). 

Following the enactment of these rules, the Mahele division of 
1848 divided all lands of Hawai'i between the king and chiefs. 
Two (2) years later the Kuleana act completed the Mahele 

process by authorizing the Land Commission to award fee 
simple titles to native tenants for their land. These kuleana 

parcels, also known as Land Commission Awards (LCA), 
were generally among the richest and most fertile in the 
islands and came from the king, government, or chief's land. 
All claims and awards were numbered and recorded in the 
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Mahele Book (MacKenzie, 1991 ). In addition, government 

lands were sold as "Royal Patent Grants" or "Grants" in order 

to meet the increasing costs of government. These grants 

differed from LCAs, as it was not necessary for the recipients 

to obtain an award for their land from the Land Commission 

(Chinen, 1958). 

In 1859, the traditional moku divisions were eliminated and 

the entire island made into one district, called the Moloka'i 

district. Fifty years later, the island was redivided, this time 

into the Kalawao district, which is comprised of those areas 

known as Kalaupapa, Kalawao, and Waikolu and is 

administratively distinct from Maui County, and the remainder 

of the island, which is sti!! designated as the Moloka'i district. 

(3) Stories and Traditions of Moloka'i 

As is frequently the case with the islands, Moloka'i is the 

subject of multiple creation stories. Some say that all of the 

islands were born of the god Wakea and his wives; Moloka'i 

being the off-spring of that god and his third wife, Hina, after 

his previous wives had given birth to Hawai'i, Maui, 
Kaho'olawe, and Lana'i. A separate tradition gives the 

formation of all the islands as having resulted from pieces of 

coral tossed back into the sea by the fisherman 

Kapuheeuanui (Fornander, 1916-17). 

Past accounts refer to Kaunakakai as a preferred canoe 

landing for travelers given its favorable environmental 

conditions (e.g., landing, wind direction, natural channel, and 

central location). Based on these accounts, the Kaunakakai 

area was known throughout the islands as a safe resting 

place. Refer to Appendix "K". 

The traditional history of Moloka'i is only extant in fragmentary 
form. It begins with Kamauaua, reputedly the first ali'i-nui of 

the island, who is thought to have lived sometime in the 13th 

century. There are subsequently many stories which suggest 

that the island was repeatedly subject to domination by the 
rulers of Hawai'i and Maui, with lordship over Moloka'i passing 
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back and forth between the kings of the other two (2) islands, 
as well as intervening periods of autonomy (Summers, 1971 ). 

(4) Traditional and Customary Rights 

The traditional and customary rights of Native Hawaiians can 
be broken down into access rights, gathering rights, burial 
rights, and religious rights. 

Access 

Native Hawaiians generally share the same access rights as 
the general public. However, they have the unique access 
rights to kuleana parcels and between ahupua'a. Access to 
kuleana parcels may involve access via ancient trails or 
expanded access not limited to any route. Additionally, the 
Kuleana Act granted unobstructed access within the ahupua'a 

to obtain items necessary to make the kuleana parcel 
productive. Access rights between ahupua'a involve access 
through ancient or well established trails (MacKenzie, 1991 ). 

Gathering 

In terms of gathering rights, the Hawai'i Supreme Court has 
upheld gathering rights within an ahupua'a for firewood, 
house-timber, aha cord, thatch, and ki-leaf under three (3) 
conditions. The tenant must physically reside within the 
ahupua'a, the right to gather can only be exercised upon 
undeveloped lands within the ahupua'a, and the right must be 
exercised only for the purpose of practicing Native Hawaiian 
customs and traditions (MacKenzie, 1991). 

Burial 

According to traditional Hawaiian burial beliefs, following 
death, the uhane, or spirit, must remain near na iwi, or bones. 
Burial sites are chosen by Hawaiians for symbolic purposes 
in places for safekeeping. Often, bones were hidden in caves, 
cliffs, sand dunes, or deposited in the ocean. Today, federal 
and state laws protect both unmarked and marked burial sites. 
Island Burial Councils assist SHPD with the inventorying and 
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identification of unmarked Hawaiian burial sites and 
determine the preservation or relocation of native Hawaiian 
burial sites (MacKenzie, 1991 ). 

Religious 

Hawaiian religion and beliefs were intimately tied to the land. 
While some practices and traditions were lost over the years, 
basic Hawaiian religious concepts remain. The terms "aloha 

aina," love the land and "ma/ama aina," care for and protect 
the land, convey the unity of humans, nature, and the gods in 
Hawaiian philosophy (Minerbi, 1993). Furthermore, 
Hawaiians honored and worshiped aumakua, deities, and 
akua, gods. There were numerous akua of farming, fishing, 
tapa making, dancing, sports, and any other activity of 
Hawaiian life. The concept of mana or sacred attachment to 
places, people, or things also remains as a significant aspect 
of Hawaiian religion (MacKenzie, 1991 ). 

(5) Local History 

Nearby the project site is what is known as the Malama 
Cultural Park which was previously owned by Moloka'i Ranch 
and the County until ownership was transferred to the State. 
There are buildings and foundations that still exist on the site 
which go back to the era of King Kamehameha and 
subsequent periods of time. It was an area of post-contact 
economic activity with the arrival of pineapple companies 
such as Dolan Delmonte on the island, harvesting the 
pineapple crops which provided jobs and leased land income 
to the homesteaders in the area. Also, it was an area where 
cattle were held, cornfields existed and social gatherings took 
place that go back to the 1940's, including an outdoor theater. 

The area is still used for parades as well as paniolo events 
that involve the entire community. There is also the Molokai 
Yacht Club which is utilized by the community for events such 
as weddings, graduations and other events. 
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b. Potential Impacts and Proposed Mitigation Measures 

Three (3) individuals from the Moloka'i community and familiar with 
the area were interviewed to assess potential impacts the project 
may have on cultural resources and practices. See Appendix "L". 

Steven R. Arce, Jr. 

Mr. Steven R. Arce, Jr. was born 70 years ago on Moloka'i and has 
lived most of his life on the island, except during his schooling at 
Kamehameha Schools on O'ahu, military service in the Army, and 
his work in construction on O'ahu. He returned to the island in 1971 
and worked for Hawaiian Dredging Company until 1973. Since April 
1973 until last year when he retired, Mr. Arce has worked for the 
County of Maui Department of Public Works where he rose from a 
laborer to the District Supervisor in the Highways Division. Currently, 
Mr. Arce volunteers his time by serving on the County of Maui's 
Public Works Commission and travels to Maui for its meetings. Mr. 
Arce mentioned he worked for Hawaiian Dredging Company in 1971 
on the Kaunakakai sewer system project. Due to his past work on 
the sewer project, he knows the project area quite well. 

Mr. Arce's father, Steven R. Arce, Sr., was born in the Phillipines and 
became a naturalized citizen in 194 7 and worked as a butcher. His 
mother, Anita Naeole Arce was Hawaiian and was born on O'ahu, 
but raised on Moloka'i. Mr. Arce's Hawaiian ancestry through his 
mother included his grandfather Eddie Kaholokai Naeole who was 
born in Kaupo, Maui and was hanai to the Naeole family and his 
grandmother Esther Lani Kaaihui who came from Kahakuloa, Maui. 

Mr. Arce is the oldest of seven (7) children and has two (2) brothers 
and four (4) sisters. He is married to Joyce Mokihana Hanchett and 
has seven (7) adult children, five (5) sons and two (2) daughters. 
Four (4) of his children live with him and share house responsibilities 
and finances, while one (1) lives and works in Kalaupapa, one (1) 
lives with Mr. Arce's in-laws and one (1) lives and works in Honolulu. 

In the past, Moloka'i Ranch had a holding pen for cattle in this area. 
This is where the livestock was processed and checked by a state 
veterinarian. He recalls that this area, which is now known as 

Page 35 



Malama Cultural Park, located east of the project area, had been 
surveyed by Moloka'i Ranch and was akulele or wetlands. There 
was also a fishing village on the western side of the Kaunakakai 
access road to the wharf, comprised of fishing shacks on the shore 
and was an area to land boats. At some point in time, Moloka'i Ranch 
closed this area and took down the fishing shacks. When the 
organization known as CETA (formed under the Comprehensive 
Employment and Training Act) and Moloka'i Ranch began clearing 
and filling the area, the federal agency stepped in to stop those 
activities sometime in the 1980's because it affected the wetlands. 

Also, located in this area is a platform which one of the 
Kamehamehas' used for their canoes. 

Mr. Arce requested that people be informed about the construction 
in the event the project moves forward, including impact to traffic. He 
states there is no agricultural use on the property and no adverse 
impact to beacl'taccess as a result of the proposed project. 

While Mr. Arce has no strong memories or feelings about this area, 
he does recall there is a natural swale on the west side of the project 
area and noted that the proposed project alignment would go 
between an existing pump station and the Coast Guard Tower. Mr. 
Arce spoke of the time the main line was installed 24 feet deep when 
the highway was trenched. He mentioned that the proposed project's 
design alignment presents no infrastructure issues as the waterlines 
and sewerlines are in the road shoulder. 

The project area is west of Malama Cultural Park which is State 
property; however because water became too expensive, watering 
of the park no longer occurs. Mr. Arce recalls that in the past the 
park area was an industrial area and used to be a baseyard when it 
was County owned. Hawaiian Dredging Company and later 
Goodfellow Bros. had baseyards located in the area. When the State 
took responsibiiity for this area, it then became Malama Cultural 
Park. 

This area has been and still is currently used as a fair grounds, as 
well as for rodeo events including the Junior Roping Club. Also, 
there were corn fields in this area and adjacent to the project area. 
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Mr. Arce expressed that the proposed design seems fine and he is 
not aware of any cultural practices in the project area. He noted the 
property is not used much as an existing private construction yard 
has closed off access. 

Kauila Reyes 

Ms. Kauila Reyes is also known as Eliza, and explains that her name 
Kauila means "instant lighting". She retired as a Hawaiian specialist 
with Kamehameha Schools, and is currently a Hawaiian specialist for 
private pre-schools for Kamehameha Schools on a part-time basis. 
She is the past president of Queen Ka'ahumanu Society and sits on 
several boards of schools, as well as Na Pua Wai, a community 
health board. She enjoys spending time with her children and 
grandchildren who stay with her during visits, providing her the 
opportunity to teach them hula and hawaiiana. 

Ms. Reyes was born in Kawela and raised on Moloka'i, in the area 
where Kalamaula Church is, just outside of Kaunakakai. She 
currently lives on Hawaiian Homestead land located west of the 
project area. Ms. Reyes is a Kupuna on Moloka'i available to the 
people of the island who reach out to her in their time of need, 
seeking her advice. 

She explains that she is pure Hawaiian and comes from a family of 
13 siblings, with her mother originally from Kon a. She was the 10th 
of 13 children, and the sole survivor. Her mother was originally from 
Kona, having moved to Moloka'i when she married her father. On 
her father's side the family goes back many generations on Moloka'i. 
Ms. Reyes recounts the story about King Kamehameha moving her 
family from the east side of Moloka'i and relocating her grandparents 
to Kalaupapa before it became a leper colony. Her father who grew 
up on the east end of Moloka'i was a police officer. 

Ms. Reyes explains that improvements are needed on Moloka'i and 
that she would like to see the need for jobs for future generations 
addressed. Moloka'i needs jobs, so this proposed drainage project 
is important as it will create jobs and address flooding. When it rains 
the water needs to be diverted from this area to protect the 
community. By addressing the flooding during rainy periods, 
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businesses and jobs will be protected. "This is our town and it should 
be improved", she says when thinking of the future. She also 
commented that flooding in the area is a problem as well as keeping 
the streams clean. 

Ms. Reyes recalls that Moloka'i Ranch had cattle and owned 
cornfields in the area. There was also a time when the Malama 
Cultural Park area, located on the eastern side of the project area, 
was used as an outdoor theater and that there was a library in the 
area. The residents who lived in areas near the project site were 
primarily the heads of Moloka'i Ranch and Maui Electric Company 
(MEGO). She noted that there was also the Rawlins Service Station 
in the area. There used to be many Japanese families in the area 
who would speak Hawaiian. They owned several businesses; 
however, very few are left now. She recalls coming to this area all 
of the time, and often going to the general area to use the Yacht Club 
where there are many functions. There are cultural activities that 
occur in this area such as parades, entertainment and programs 
during Aloha week. There are meetings that also occur in the area. 
The Pa'u Parade;~ Riders, which is a paniola event, uses this area and 
goes through Kaunakakai town yearly and involves the entire 
community. Ms. Reyes notes that over the course of several years, 
Malama Cultural Park is not being maintained. 

Nearby this area is a Hawaiian Agency that has existed for 15 years 
comprised of Kamehameha Schools, Alu Like, Office of Hawaiian 
Affairs, Queen Lili'uokalani Trust and Hawaiian Home Lands. One 
of the issues addressed by this group is the health of Hawaiians. 

Ms. Reyes sees that this project will make things better and safe for 
the community from flooding due to the rains and did not express any 
concerns about the proposed Kaunakakai Drainage System 
Improvements (Phase IB) project. 

Beverly Pauole-Moore 

Mrs. Pauole-Moore has always been interested in the historical 
preservation of building structures and in the 1980s was involved 
with the Molokai Island Main Street Association. She developed a 
deep interest in the history of Malama Cultural Park situated on the 
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east side of the project area. As she wanted to see this area 
improved, in the late 1980s Mrs. Pauole-Moore became interested in 
efforts to improve the area now known as Malama Cultural Park. She 
recounted Malama Cultural Park as the site of King Kamehameha's 
summer palace where parts of the rock foundation can still be seen 
and Princess Ruth's summer home and to the south along the ocean 
was an area for "hukilau" fishing in the past. She recalled that the 
old jailhouse and courthouse had been relocated to this park area. 
She remembered how there was an effort in the 1980s to determine 
what improvements could be made, including renovating existing 
structures into facilities that could hold gatherings and entertainment. 
Mrs. Pauole-Moore recalls her father's stories about gatherings in 
these old structures where they would watch movies and listen to 
music of the 1940s and dance under the starlit night. 

Mrs. Pauole-Moore recalled that the courthouse on Malama Cultural 
Park is the oldest structure on Moloka'i. She expressed sadness that 
this area has a history, but is not being maintained due to budget 
constraints. 

Mrs. Pauole-Moore sees that this project area has a significant place 
in history, and explained about the jobs that came with the pineapple 
companies. Dole Delmonte had a scalehouse, whose foundation still 
sits on Malama Cultural Park. At the scalehouse pineapple was 
weighed before going on the barge for shipment. Pineapple was 
packed in large crates and sent to the canneries on O'ahu. Moloka'i 
homesteaders in the area were able to lease their land for a fee to 
the pineapple companies who produced their product on this 
property. The income derived from these fees paid by the pineapple 
companies supported families, paying for the mortgage and 
expenses. In addition, the pineapple companies provided an annual 
bonus to homesteaders. 

Mrs. Pauole-Moore mentions that today the project area is the site 
for the Molokai Yacht Club which has a long-term lease with the 
County of Maui. Several canoe clubs store their canoes on the west 
side of the Yacht Club noting that the canoes are launched from the 
south shore of the project site. Club members as well as the U.S. 
Coast Guard use the existing structure. She expressed that the 
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kukui nut trees in the area were planted too close together, and when 
water fees became expensive there was less watering of the Cultural 
Park area. The State of Hawai'i Forestry Division was to maintain 
this area, however funding became tight. She notes that a few years 
ago the State of Hawai'i, Department of Hawaiian Home Lands 
acquired ownership of this historical Malama Cultural Park. Mrs. 
Pauole-Moore envisions an area with pathways and restored 
buildings for social gatherings and entertainment with a focus on 
attracting canoe races back to the Malama Cultural Park area. 

Mrs. Pauole-Moore frequents the project area and surrounding areas 
in order to utilize the yacht club which is situated off of the end of 
Kaunakakai Place and located on the south end of the project area. 
The yacht club is an area of social gatherings, luaus, and activities 
for the community, and is frequented by residents. 

Mrs. Pauole-Moore is not aware of any cultural practices that are 
currently being carried out on the project site. She is aware that the 
vacant property on the west side of the project site, which is owned 
by Moloka'i Ranch, was known for its salt beds in the late 1800s and 
early 1900s. 

Mrs. Pauole-Moore expressed concern should the proposed 
drainage alignment go across private property and that stormwater 
discharge on the County parcel will flood the RW Meyer's 
commercial operation, the yacht club structure and canoe storage 
areas. She notes the project site is an access point to the adjacent 
vacant property to the west owned by Moloka'i Ranch. 

The individuals interviewed are not aware of any traditional cultural 
practices within the project area. As such, significant adverse impacts to 
cultural resources and practices are not anticipated for the project. 

8. Air and Noise Quality 

a. Existing Conditions 

There are no major stationary sources of air pollution in the 
Kaunakakai area. With the small-town scale of residential and 
commercial uses in Kaunakakai and prevailing trade wind conditions, 
air quality is generally good in this area of Moloka'i. The primary 
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source of emissions in the vicinity may be attributed to motor vehicles 
traveling in the area. However, these mobile sources have no 
adverse influence on air quality. 

There are no significant noise generators in the vicinity of the project 
area. Noise generated in this locale may be attributed to traffic along 
Maunaloa Highway, Kamehameha V Highway, and other local 
roadways. 

b. Potential Impacts and Proposed Mitigation Measures 

Airborne particulates, including dust, may be generated during site 
preparation and construction activities. However, BMPs for dust 
control measures, such as a dust fence, regular watering and 
sprinkling, will be implemented as needed to minimize wind-blown 
emissions. Refer to Appendix "I". 

As with air quality, ambient noise conditions will be temporarily 
impacted by construction activities. Heavy construction equipment, 
such as bulldozers, front end loaders, dump trucks, and trailers will 
be the dominant source of noise during site construction. In this 
context BMPs such as regular maintenance of equipment, inspection 
of mufflers on equipment and scheduling of construction activity will 
be applied during construction to minimize adverse noise impacts. 
The contractor will coordinate with the State Department of Health 
(DOH) to ensure that noise permits are obtained, as may be 
applicable to the project. 

With the implementation of BMPs, the proposed project is not 
expected to adversely impact local and regional air quality and 
ambient noise quality. 

Upon completion, the proposed project will not significantly adversely 
impact local or regional air quality or ambient noise quality. 

9. Streams and Wetlands 

a. Existing Conditions 

Kaunakakai Gulch is located approximately 650 feet west of the 
project site. Kaunakakai Gulch is a non-perennial stream that 

Page 41 



empties into the Pacific Ocean. The stream is not listed as an 
impaired water by the State of Hawai'i, Department of Health. 

On April 16, 2014, AECOS conducted a field investigation to 
delineate the boundary of the existing wetlands in relation to the 
project site. Geospatial information was recorded during the survey 
using a handheld global navigation satellite system instrument. 
Wetland A is a large wetland area located on Parcel 6, approximately 
30 feet south of Parcel 7. Wetland B is a small wetland located 
immediately south of the County sewer lift station on Parcel 7. Refer 
to Figure 3 and see Appendix "M". 

b. Potential Impacts and Proposed Mitigation Measures 

Following completion of the wetland delineation, the limits of the 
proposed improvements were modified slightly to ensure that no 
work will occur within the wetlands. The proposed drainage system 
design incorporates use of the existing natural swale in the area and 
will channel stormwater flow to an energy dissipation basin located 
approximately 30 feet upland from Wetland A on Parcel 6. 
Consultation has since been undertaken with the U.S. Corps of 
Engineers and a determination issued that a Department of Army 
(DA) Permit, (pursuant to Section 10 of the Rivers and Harbors Act 
and Section 404 of the Clean Water Act) is not required for the 
project, as the proposed activity will occur outside the jurisdictional 
limits of navigable U.S. waters. Refer to Appendix "F". 

During construction, all wetland areas (Wetland A and Wetland B) 
will be protected with fencing offset five (5) feet away from the 
defined wetland boundary to prevent disturbance of the wetlands 
during construction. 

The project area is outside the East Moloka'i Watershed Partnership 
designated region. The Hawaii Watershed Guidance suggests 
methods to address management measures for runoff from urban 
activities such as the following: 

Site Development Management Measures 

Plan, design, and develop sites to: 
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1. Protect areas that provide important water quality benefits 
and/or are particularly susceptible to erosion and sediment 
loss; 

2. Limit increases of impervious areas, except where necessary 

3. Limit land disturbance activities such as clearing and 

grading, and cut and fill to reduce erosion and sediment loss; 
and 

4. Limit disturbance of natural drainage features and vegetation. 

Existing Development Management Measure 

Develop and implement watershed management programs to reduce 
runoff pollutant concentrations and volumes from existing 
development: 

3. Limit destruction of natural conveyance systems. 

The proposed project is consistent with the intent of The Hawaii 
Watershed Guidance. The topography along the drainage corridor 
is low and flat. The existing wetlands provide an efficient flood 
conveyance corridor for stormwater. Due to the low-lying, flat 
topography, a large conveyance area (wetland) is necessary to 
convey flood waters. Rather than construct an engineered drainage 

system that outlets into the lower wetlands or ocean, the proposed 
project design utilizes the existing wetland system to convey flood 
waters to the ocean and avoids adverse impacts to existing 

infrastructure in the area to the extent feasible (e.g., sewer lift station, 
navigational aid beacon towers, Molokai Yacht Club). The proposed 
energy dissipation basin will improve the quality of the stormwater 
that flows through the existing swale and wetland. The proposed 
project (including construction BMPs) avoids work in the existing 
wetland and areas of tidal influence. The project design adapts to 
potential impacts from the potential rising sea levels, coastal erosion 
and flooding. Refer to Appendix "G". 

The project plans will include temporary and permanent erosion 
control measures and BMPs, such as installing silt fencing, watering 
of exposed areas, and installation of track out areas for construction 
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vehicles to mitigate potential adverse impacts to downstream and 
nearby properties. Refer to Appendix "I". The channelized 
stormwater will enter a basin which is designed to dissipate energy, 
capture sediment and debris, and limit erosion as concentrated flow 
transitions into the existing swale via a riprap apron upland of the 
wetland area. Given the foregoing, the proposed project is not 
anticipated to significantly adversely impact any of the region's 
riparian resources, wetlands, or streams. 

10. Water Quality 

a. Existing Conditions 

As discussed previously, a comprehensive drainage master plan 
was prepared in 1992 for the County of Maui to develop a drainage 
system that would alleviate the flooding that has occurred in 
Kaunakakai over the years. Refer to Appendix "A". 
Implementation of these recommendations began in 1998 with the 
construction of the drainage system north of Maunaloa Highway and 
Kamehameha V Highway. Prior to completion of the drainage 
master plan, a marine biological and water quality assessment report 
was done in June 1992 to assess the potential impacts of the 
recommended drainage improvements on water quality and the 
marine biological communities (Kaunakakai Drainage Master Plan, 
Water Quality and Marine Biological Studies Impact Analysis, 1992). 
This analysis found that the implementation of the recommended 
drainage improvements would have no significant adverse impact on 
the water quality of the nearshore and offshore marine environments 
of Kaunakakai. 

In June 2015, AECOS, Inc. measured field parameters and collected 
water samples at three (3) water quality stations in nearshore waters 
the project area. Station 1 is located approximately 29 m (95 ft) west 
of the muliwai (where the wetland meets the ocean) mouth and 10 m 
(33 ft) from the shoreline. Station 2 is located approximately 10 m 
(33 ft) directly offshore of the muliwai. Station 3 is located 
approximately 70 m (230 ft) southeast of the muliwai and 10 m (33 
ft) from the shoreline. 
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Temperature, salinity, pH, and dissolved oxygen (DO) were 
measured in situ by AECOS scientists. Samples for laboratory 

analyses were collected in appropriately labeled containers from just 
below the water surface. 

Results of the water quality analyses are presented in Table 2. 

There was little variation in temperature, salinity, and pH between 
the stations. Nutrients and DO showed a decreasing gradient from 
Sta. 1 to Sta. 3, while no trends were apparent in the spatial 
distributions of turbidity, TSS, and chlorophyll a levels. 

Table 2. Water Quality Results for June 23, 2015 Sampling Event 

DO 
Temp. Salinity DO sat. Turbidity 

Station Time (oC) (ppt) (mg/I) (%) pH (ntu) 

Sta 1 0858 26.0 35.53 6.05 92 8.09 4.16 

Sta 2 0904 25.9 35.33 5.90 90 8.09 3.98 

Sta 3 0908 25.9 35.38 5.83 88 8.09 4.90 

Chlorophyll 
TSS NH a NOa + N02 Total N Total P a 

(mg/I) (µg NII) (µg NII) (µg NII) (µg P/I) (mg/I) 

Sta 1 13 7 4 118 22 0.84 

Sta 2 9.9 5 3 106 16 1.05 

Sta 3 16 4 2 105 12 1.04 

Source: AECOS, Inc. 2015 

Nearshore water quality is controlled mainly by the following 
processes: 1) nearshore groundwater seepage which introduces 
dissolved nutrients into the marine waters; 2) waves and currents 
which suspend bottom sediments transporting them along the shore; 
and 3) biological processes, primarily photosynthesis by algae and 

Page 45 



phytoplankton which can change nutrient and pH levels. Refer to 
Appendix "H". 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project involves constructing drainage improvements 
that will direct storm runoff through a concrete box culvert that outlets 
into an energy dissipation basin located upland of the existing 

wetland. This feature is designed to dissipate energy, capture 
sediment and debris, and limit erosion as concentrated flow 
transitions into the existing natural swale approximately 30 feet 
upslope of the existing wetlands. The basin will have an area of 
about 2,500 square feet, an invert elevation of about -3 ft. mean sea 
level (MSL), and a riprap apron at the entrance for scour protection. 
This basin will transition to the existing drainage swale and will be 
designed to improve the quality of stormwater before it is conveyed 
into the existing wetlands. 

During storm events, the proposed drainage improvements will direct 
stormwater runoff through the underground channel and discharge 

into the energy dissipation basin and flow into the low-lying wetland 
area. These improvements will collect stormwater more efficiently 
than the current system to an underground concrete channel located 
approximately 500 feet away from the shoreline. As the stormwater 
outflow is discharged from the proposed drainage system a 
substantial distance from the shoreline, significant adverse impacts 
on nearshore water quality are not anticipated. The coastal wetland 
will serve as a natural filtering system for particulates, nutrients, and 
other pollutants discharged from the proposed drainage system. 
Particulates will settle out, nutrients will be available to support 
wetland plant growth, and some pollutants will be transformed to less 
soluble forms and taken up by plants or become inactive (USEPA, 
2015). 

The proposed drainage improvements are not expected to present 
significant adverse impacts on the water quality of the nearshore 
marine environments at Kaunakakai. The basic water quality criteria 
set forth in the Hawai'i water quality standards (HDOH, 2014) are 
applicable to coastal wetlands. The proposed improvements will 
convey surface runoff during storm events into the coastal wetland. 

Page 46 



Any water discharged from the coastal wetland during major storm 
events into nearshore marine waters is likely to be small compared 
with inputs from Kaunakakai Stream, the latter having a much larger 
watershed area. Refer to Appendix "H". 

An erosion and sediment control and pollution plan and BMPs will be 
implemented during construction. Refer to Appendix "I". 

11. Scenic and Open Space Resources 

a. Existing Conditions 

The project site is located in Kaunakakai Town, south of Maunaloa 
Highway and Kamehameha V Highway. The project area is relatively 
flat and gradually slopes to the south towards the ocean. Malama 
Cultural Park provides open areas to the east of the project area and 

the Pacific Ocean is viewed to the south of the project area. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project involves the construction of low profile 
drainage improvements that will be installed below grade, a 3-foot 
high reinforced concrete floodwall along the fence line of the sewer 
lift station, and a 2-foot to 4-foot high earthen berm as flood 
protection for nearby facilities and properties. As such, the proposed 
project will not have a substantial, adverse impact to existing views 
nor will it adversely impact open space resources in the region. 

12. Chemicals and Hazardous Materials 

a. Existing Conditions 

There is a bulk fuel storage plant located on the east side of 
Kaunakakai Place at the intersection with Beach Place. An above
ground fuel line runs from the bulk fuel storage plant south on 
Kaunakakai Place to the Kaunakakai Ferry Terminal. 

As previously mentioned, construction of Drainage System "B" was 
not completed with other segments of the Kaunakakai Drainage 
System in the late 1990s due to the discovery of contaminated soil 
along the Kaunakakai Place drainage alignment. The proposed 
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project reflects a new drainage system alignment to avoid this known 
area of contaminated soils. 

b. Potential Impacts and Proposed Mitigation Measures 

As previously noted, AECOS conducted soil testing in the vicinity of 
the project site and determined that there are no actionable levels of 
contaminants and does not present a concern as excavated soils will 
be used as backfill and cover on the project site. Refer to Appendix 
"B". Due to the new alignment of the proposed drainage system, 
significant adverse impacts from chemicals and hazardous materials 
are not anticipated. 

13. Traditional Beach and Mountain Access 

a. Existing Conditions 

The project site is located between the coastline and Maunaloa 
Highway and Kamehameha V Highway. Traditional beach access is 
provided by Malama Cultural Park to the southeast of the project site. 

There are no traditional mountain access trails in the vicinity of the 
project site. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project is limited to drainage system and related 
improvements. Beach access provided by Malama Cultural Park will 
not be impacted. As there are no mountain access trails in the 
vicinity of the project, no adverse impacts to traditional beach or 
mountain access are anticipated as a result of the proposed project. 

B. SOCIO-ECONOMIC ENVIRONMENT 

1. Population and Economy 

a. Existing Conditions 

The resident population of the island of Moloka'i (excluding 
Kalawao), as determined by the 2010 Census, was 7,255. In the 
year 2000, the resident population was 7,257, representing no 
increase in population during the ten year period (U.S. Census 2010, 
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Maui County Databook 2015). Moloka'i island population is 
projected to increase to 7,772 in 2020 and 8,395 in 2030 (Maui 
Planning Department, 2006). 

On Moloka'i, the unemployment rate is higher than the rest of Maui 
County. In June 2016, the unemployment rate (not seasonally 
adjusted) was 3.9 percent for Maui County and 11.5 percent for 
Moloka'i Island. The unemployment rate decreased 0.3 percent for 
Maui County, and increased 0.7 percent for Moloka'i, respectively, 
since June 2015 when it was 4.2 percent for Maui County and 10.8 
percent on the island of Moloka'i (State of Hawai'i, Department of 
Labor and Industrial Relations, July, 2016). 

b. Potential Impacts and Proposed Mitigation Measures 

In the short term, the proposed project will generate positive 
economic impacts associated with construction-related spending 
and employment. From a long term perspective, the project will 
improve drainage conditions in this area of Kaunakakai Town for 
residents and businesses and address flooding conditions that occur 
during heavy rainfall. Adverse economic impacts are not anticipated 
with project implementation. There are also no long term impacts on 
population parameters associated with the project. 

C. PUBLIC SERVICES 

1. Police and Fire Protection 

a. Existing Conditions 

Police services on Moloka'i are provided by the Maui County Police 
Department. The Moloka'i station is located in the Mitchell Pauole 
Center in Kaunakakai. 

Fire prevention, protection and suppression services are provided by 
the Maui County Department of Fire and Public Safety. The Fire 
Department maintains stations in Kaunakakai and Hoolehua, with a 
substation in Pukoo. 
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b. Potential Impacts and Proposed Mitigation Measures 

The proposed improvements are not anticipated to adversely impact 
existing police and fire protection services. The project site is located 
within Kaunakakai Town and is currently within the service area of 
police and fire protection. 

2. Medical Facilities 

a. Existing Conditions 

Molokai General Hospital, which is operated by the Queen's Health 
Systems, is the only major medical facility on the island. Licensed 
for 15 beds, the hospital located in Kaunakakai provides acute, 
emergency, and obstetrics care services (County of Maui Data Book, 
2015). The hospital also houses the Women's Health Center, which 
offers family planning services and prenatal care to local residents. 

Other medical facilities include the Molokai Family Health Center in 
Kaunakakai. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed action is limited to drainage system and related 
improvements and is not anticipated to have adverse impacts on 
existing medical facilities or services on Moloka'i. 

3. Solid Waste 

a. Existing Conditions 

Except for remote areas, single family solid waste collection service 
is provided by the County of Maui once weekly. 

Solid waste is collected by County refuse collection crews and 
disposed at the County's Moloka'i - Naiwa landfill. Commercial 
waste from private collection companies is also disposed of at the 
landfill. The landfill includes a recycling center and metals facilities 
for residents and businesses. 
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b. Potential Impacts and Proposed Mitigation Measures 

The proposed improvements are not anticipated to adversely impact 
existing solid waste services on Moloka'i. Solid waste from 
construction work will be disposed at an approved solid waste facility. 
Upon completion, the proposed project will not generate additional 
solid waste. 

4. Recreational Resources 

a. Existing Conditions 

The island of Moloka'i offers a wide range of recreational 
opportunities. Possible outdoor activities include bicycling, boating, 
canoeing, camping, diving, fishing, golfing, hiking, horseback riding, 
hunting, surfing, swimming, tennis, and windsurfing. 

The Molokai Yacht Club and Malama Cultural Park, a 3.3-acre park 
with open fields, an amphitheater, and restroom facilities, are located 
in the vicinity of the project site. Other recreational facilities within 
Kaunakakai include the Mitchell Pauole Community Center, Cook 
Memorial Pool, Duke Maliu Regional Park, Kakahaia Park, 
Kaunakakai Ball Park, Kilohana Community Center, One Alii Park, 
and Puu Hauole Park. 

b. Potential Impacts and Proposed Mitigation Measures 

In the long term, the proposed improvements are not anticipated to 
adversely impact the existing recreational facilities located in the 
vicinity. All proposed improvements are located outside of the 
County's maximum 150-foot shoreline setback area. Construction 
work, including any related equipment and material staging in the 
vicinity of Malama Cultural Park, will be limited to Parcel 3, Parcel 6, 
Parcel 7, and Parcel 8 and the Kaunakakai Place and Maunaloa 
Highway intersection right-of-way. Work is not anticipated to disrupt 
activities within the park itself. Access to the Moloka'i Yacht Club via 
Hio Place and Parcel 3 may be temporarily unavailable during 
construction. The County will provide alternate temporary access to 
the Molokai Yacht Club during construction, as needed. Upon 
completion of the project, permanent access to the Yacht Club along 
Parcel 3 will be re-established. 
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The proposed project is not expected to present significant adverse 
impacts on shoreline, nearshore and offshore recreational activities. 
The nears ho re reef flat is covered with a thick layer of sediment, with 
limited biota and a few scattered coral colonies. The area is not 
susceptible to negative impacts from storm runoff, as the area has 
been under the influence of sedimentation and turbidity from storm 
runoff and nearby discharge from Kaunakakai Stream for some time. 
Refer to Exhibit "H". 

5. Educational Facilities 

a. Existing Conditions 

There are five (5) public schools on Moloka'i. Four (4) are public 
elementary schools, Kaunakakai, Kilohana, Kualapu'u, and 
Maunaloa, providing elementary school education for children from 
Kindergarten through Grade 6. There is one (1) secondary school, 
Molokai High and Intermediate School, located in Ho'olehua. School 
capacity and enrollment over recent years are summarized in Table 
3. 

Table 3. Enrollment for Moloka'i Schools 

Enrollment 2014- Enrollment 2015-
School 2015 School Year 2016 School Year 

Kaunakakai Elementary School 274 298 
(Grades K-6) 

Kilohana Elementary School 65 80 
(Grades K-6) 

Maunaloa Elementary School 55 60 
(Grades K-6) 

Kualapu'u Elementary School 306 305 
(Charter School - Grades K-6) 

Molokai Intermediate School 197 179 
(Grades 7-8) 

Molokai High School (Grades 9- 353 340 
12) 

State of Hawai'i, Department of Education, June 2016 
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Private schools include Molokai Christian Academy (Grades 
Kindergarten-12) and Molokai Mission School (Grades 1-8). 

Molokai Education Center, a satellite facility of University of Hawai'i 
- Maui College, offers post-secondary, vocational and technical 
University of Hawai'i credit courses, and is located at the intersection 
of Alanui Ka lmi Ike and Kamehameha V Highway. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project is not a population generator. As such, it is not 
anticipated to adversely impact existing education facilities or 
services on Moloka'i. 

D. INFRASTRUCTURE 

1. Roadways 

a. Existing Conditions 

The State of Hawai'i's Maunaloa Highway links Kaunakakai Town 
with the western portion of the island. Maunaloa Highway becomes 
Kamehameha V Highway at Kaunakakai Place and extends toward 
and along the shoreline, providing access to eastern portions of 
Moloka'i. Kaunakakai Place, a State owned roadway, runs from its 
intersection with Maunaloa Highway and Kamehameha V Highway 
south to the coast and along a causeway to the Kaunakakai Harbor 
and Ferry Terminal. North of Maunaloa Highway and Kamehameha 
V Highway, Kaunakakai Place becomes Ala Malama Avenue, which 
is the main roadway through the Kaunakakai business district. 

Hio Place is a County owned roadway that intersects Kaunakakai 
Place. Hio Place dead-ends approximately 500 feet west of 
Kaunakakai Place. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project will involve installation of a drainage system 
within the Kaunakakai Place and Maunaloa Highway intersection 
right-of-way along Parcel 8 makai of Maunaloa 
Highway/Kamehameha V Highway, and involves an alignment 
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through Parcel 3, Parcel 6, and in the proximity of Hio Place. During 
the construction period, traffic on these roadways will be temporarily 
affected by construction vehicles and equipment. As construction 
occurs in the proximity of Maunaloa Highway and Kamehameha V 
Highway and Hio Place, a portion of the highway shoulder will be 
temporarily closed. Temporary lane closures may also occur along 
Kaunakakai Place. The County will provide temporary access to the 
Molokai Yacht Club during construction, as needed. To mitigate 
adverse impacts from construction activities, a traffic control plan will 
be developed by the County as part of the construction plan design 
details for the project to ensure that access for residences and 
businesses is maintained and to provide for smooth traffic flow. This 
plan will include public announcements in the Moloka'i newspaper 
and two (2) major radio stations informing the public of the temporary 
inconvenience. 

Upon completion, the project will not present significant adverse 
impacts on local traffic conditions. The proposed project will improve 
drainage conditions on Maunaloa Highway and Kamehameha V 
Highway, Kaunakakai Place and Hio Place, making the roadways 
safer for drivers during periods of heavy rain. 

2. Water System 

a. Existing Conditions 

The County of Maui operates four (4) water systems at 'Ualapu'e, 
Kaunakakai, Kala'e, and Halawa on the island of Moloka'i. Moloka'i 
Ranch also operates water systems serving households in West 
Moloka'i. The project site is located within the Kaunakakai Water 
System service area. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project is limited to drainage system and related 
improvements and will not require potable water service. As such, 
significant adverse impacts to the County's and Moloka'i Ranch's 
water supply and water systems are not anticipated as a result of the 
proposed project. If necessary, relocation of water lines for the 
construction of the proposed project, will be carried out by 

Page 54 



Department of Public Works (DPW) in consultation with the 
Department of Water Supply (DWS). As may be feasible and 
available, non-potable water use during construction (e.g., dust 
control) will be from the County of Maui's wastewater reclamation 
facility located in Kaunakakai. 

3. Wastewater System 

a. Existing Conditions 

Most regions of Moloka'i are not served by a wastewater treatment 
system. Residents situated beyond the Kaunakakai service area 
utilize either cesspools or septic systems. Within Kaunakakai, the 
County operates a single wastewater treatment plant located west of 
the project site. Moloka'i Ranch also operates a wastewater 
treatment system serving households in West Moloka'i. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project is limited to drainage system and related 
improvements and will not generate wastewater. Additionally, the 
proposed floodwall around the County's sewer lift station will improve 
flood protection at the facility. Existing sewer lines within Kaunakakai 
Place and Maunaloa Highway intersection right-of-way will be 
avoided during the construction of the proposed drainage 
improvements. This work will be in coordination with the County of 
Maui, Department of Environmental Management (DEM). As such, 
significant adverse impacts to the County's and Moloka'i Ranch's 
wastewater system are not anticipated as a result of the proposed 
project. 

4. Drainage 

a. Existing Conditions 

In accordance with the Drainage Master Plan for Kaunakakai, 
construction of the Kaunakakai Drainage System "B" was initiated by 
the County of Maui in 1998 to address flood conditions from runoff 
during periods of rains and storms. As previously mentioned, a 
portion of the Kaunakakai Drainage System "B" covering an area 
generally within the central business district of Kaunakakai Town and 
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terminating at a catch basin located to the southeast of the 
intersection of Maunaloa Highway/Kamehameha V Highways and 
Kaunakakai Place has been completed. The design of the outlet 
route for Drainage System "B" was considered along the eastern side 
of Kaunakakai Place from the drain inlet to an outlet at the shoreline. 
However, due to soil contamination found along the drainage 
alignment along Kaunakakai Place, a new alignment located west of 
Kaunakakai Place and outside the contaminated soils area has been 
identified. Currently, the drainage system terminates at an existing 
catch basin just south of Kamehameha V Highway within 
Kaunakakai Place. During periods of heavy rainfall, a pump is 
brought in to pump water from an existing drain inlet on Kaunakakai 
Place to an existing drainage channel located west of Kaunakakai 
Place. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project continues the implementation of the 
Kaunakakai Drainage System "B" Project in accordance with the 
Kaunakakai Drainage Master Plan. Construction of the proposed 
Modified Kaunakakai Drainage System Improvements (Phase IB) 
will remove the need for the use of temporary pumps during heavy 
rainfall and provide permanent drainage infrastructure to meet the 
needs of the Kaunakakai area. Moffatt & Nichol prepared a 
Preliminary Drainage Report which evaluated 10-year and 50-year 
(Oso) proposed design flow rates and determined that the proposed 
improvements will not result in any significant increase in runoff in 
the area. Refer to Appendix "G". Pursuant to the Maui County 
Drainage Rules, the Kaunakakai Drainage System, including the 
proposed action, has been designed to accommodate a 50-year 
storm, avoids impacts on the nearby existing wetlands, and 
preserves vehicular access to the Molokai Yacht Club. 

As previously discussed, the project plans will include temporary and 
permanent erosion control measures and BMPs to mitigate potential 
adverse impacts to downstream and nearby properties. Refer to 
Appendix "C" and Appendix "I". 

The proposed action will benefit the local community by improving 
existing drainage conditions within Kaunakakai town. 

Page 56 



5. Electrical, Telephone, Cable Television, and Navigation Services 

a. Existing Conditions 

Electrical and telephone services in Kaunakakai are provided by 
MECO and Hawaiian Telcom. Cable television is provided by 
Oceanic Time Warner Cable (Oceanic). Two (2) beacon towers are 
located on Parcel 3 which provide a range line to aid navigation to 
and from Kaunakakai Harbor. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project will not require electrical, telephone, or cable 
television services. There are underground MECO electrical 
facilities and cable television in limited portions of the project 
alignment mainly the upstream end of the project in the State 
Highway right-of-way. DPW will coordinate with MECO and Oceanic 
with regards to the portion of the underground facilities which may 
need to be temporarily relocated during construction in order to 
mitigate adverse impacts to underground utilities. The project design 
avoids adverse impacts to the two (2) beacon towers, as shown in 
Appendix "C", and there will be coordination with the U.S. Coast 
Guard, as needed, as the project moves toward implementation. 

E. CUMULATIVE AND SECONDARY IMPACTS 

Pursuant to Section 11-200-2 of the Hawai'i Administrative Rules, Chapter 200, 
entitled Environmental Impact Statement Rules, a cumulative impact means: 

The impact on the environment which results from the incremental 
impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency or 
person undertakes such other actions. Cumulative impacts can 
result from individually minor but collectively significant actions 
taking place over a period of time. 

The proposed project continues implementation of the Kaunakakai Drainage 
System "B" in accordance with the County's 1992 Drainage Master Plan. 

The proposed project is located within the urban area of Kaunakakai Town and 
would service existing developed areas. The entire Kaunakakai Drainage System 
Project was previously analyzed in a Final EA prepared in 1995. A Negative 
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Declaration for the entire Kaunakakai Drainage System was issued and published 
in the Office of Environmental Quality Control (OEQC) Bulletin on April 8, 1995. 
The proposed action is part of the overall Kaunakakai Drainage System Project. 
The cumulative impact of the proposed Modified Kaunakakai Drainage System 
Improvements (Phase IB) and the remainder of the Kaunakakai Drainage System 
would be improved drainage infrastructure in the town and alleviation of flooding 
conditions associated with heavy rainfall. The cumulative impact of the overall 
drainage system in this context is anticipated to be positive. Significant adverse 
cumulative impacts are, therefore, not anticipated as a result of the proposed 
project. 

Secondary impacts are those which have the potential to occur later in time or 
farther in distance, but are still reasonably foreseeable. They can be viewed as 
actions of others that are taken because of the presence of a project. Secondary 
impacts from highway projects, for example, can occur because they can induce 
development by removing one of the impediments to growth. With the proposed 
mitigation measures in place during construction, the project is not anticipated to 
have a significant adverse secondary impacts on the environment. The project 
site is located within an existing developed area of Kaunakakai Town. The 
proposed project will improve the handling of stormwater flows in this area and 
reduce impacts from flooding. Furthermore, existing public service parameters will 
not be affected by project implementation. 

In summary, the proposed action is not anticipated to result in significant adverse 
cumulative or secondary impacts. 
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Ill. RELATIONSHIP TO GOVERNMENTAL 
PLANS, POLICIES AND CONTROLS 

A. STATE LAND USE DISTRICTS 

Chapter 205, Hawai'i Revised Statutes (HRS), relating to the Land Use 
Commission (LUC), establishes the four (4) major land use districts in which lands 
in the State are placed. These districts are "Urban", "Rural", "Agricultural", and 
"Conservation". 

Parcel 3 and Parcel 8 are located within the State "Urban" district. Parcel 6 and 
Parcel 7 are both located in the State "Conservation" district. See Figure 9. Land 
uses in the "Urban" district are governed by Maui County Code and require 
consistency with the community plan land use designation. The proposed 
improvements within the right-of-way and on Parcel 3 and Parcel 8 in the "Urban" 
district are permitted uses pursuant to Chapter 205, HRS. 

Based on the Department of Land and Natural Resources (DLNR) Conservation 
subzone map, Parcel 6 and Parcel 7 located within the "Conservation" district fall 
within the General Subzone. As such, a Conservation District Use Application 
(CDUA) for the proposed activity on Parcel 6 and Parcel 7 will be submitted to the 
Office of Conservation and Coastal Lands (OCCL) for approval action by the Board 
of Land and Natural Resources (BLNR). 

Conservation District (Parcel 6 and Parcel 7) 

The proposed drainage project meets the following criteria for a Conservation 
District Use Permit (COUP) Approval from BLNR: 

The proposed land use is consistent with the purpose of the Conservation 
District. 

The purpose of the Conservation District is to conserve, protect and 
preserve the important natural resources of the State through appropriate 
management and use to promote their long-term sustainability and the 
public health, safety, and welfare. 

Parcel 3 and Parcel 6 contain wetland areas. The proposed project involves 
a concrete box culvert that outlets on Parcel 6 to an energy dissipation 
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basin approximately 30 feet upland from the existing wetland and includes 
a flood wall to protect the County's sewer lift station located entirely on 
Parcel 7, which is approximately 0.178 acre. The alignment on Parcel 6 
consists of an underground concrete channel that will involve trenching to 
approximately eight (8) feet deep and an energy dissipation basin that is 
confined to approximately 2,500 square feet. The area on Parcel 6 totals 
approximately 23. 79 acres and is vegetated by plant species typically found 
in the area. The proposed improvements are located entirely outside of the 
wetland areas. 

The proposed drainage project which is intended to benefit the community 
and businesses in the Kaunakakai area by addressing flooding in the area 
due to storm events, is consistent with the purpose of the Conservation 
District. 

2. The proposed use is consistent with the objectives of the subzone of 
the land on which the land use will occur. 

The proposed drainage system improvements involves small portions of 
Parcel 6 and Parcel 7, which are located within the Conservation District 
General subzone. The proposed use is consistent with the objectives of the 
subzone of the land on which the land use will occur. 

The objective of the General Subzone is to designate open space where 
specific conservation uses may not be defined, but where urban use would 
be premature. Within the General Subzone all identified land uses and their 
associated permit or site plan approval requirements listed for the 
"protective", "limited", and "resource" subzones also apply to the General 
Subzone. 

The proposed project affects a small portion of the larger vacant Parcel 6 
and involves part of an earthen berm, underground concrete channel, an 
energy dissipation basin with a riprap apron for protection from scouring, as 
well as a 3-foot high flood wall on Parcel 7 to protect the County sewer lift 
station from flooding. The proposed project continues the implementation 
of the Kaunakakai Drainage System "B" which was initiated by the County 
Department of Public Works in 1998. A portion of the Kaunakakai Drainage 
"B" covering an area generally within the central business district of 
Kaunakakai Town has been completed and currently terminates at a catch 
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basin located to the southeast of the intersection of Maunaloa 
Highway/Kamehameha V Highway and Kaunakakai Place. 

The proposed drainage system improvements are an identified land use 
under public purpose uses and require approval from the BLNR. Refer to 
Appendix "E". As previously noted, BLNR approval of the CDUA will be 
obtained prior to construction initiation for the project. 

3. The proposed land use complies with provisions and guidelines 
contained in Chapter 205A, HRS entitled "Coastal Zone Management", 
where applicable. 

The project site is located in the Special Management Area (SMA) 
designated by the County of Maui for the island of Moloka'i and an SMA 
Use Permit will be required prior to the initiation of construction. As 
discussed in Sections 111.F. and 111.G. of this Environmental Assessment 
(EA) document, the proposed land use for the project complies with the 
provisions and guidelines contained in Chapter 205A, HRS and the Rules 
and Regulations of the Moloka'i Planning Commission. 

4. The proposed land use will not cause substantial adverse impact to 
existing natural resources within the surrounding area, community, or 
region. 

The proposed project affects less than one (1) percent of the total acreage 
of Parcel 6. As such, the proposed drainage system improvements within 
Parcel 6 are not anticipated to cause substantial adverse impact to existing 
natural resources within the surrounding area, community, or region. The 
intent of the project is to address flooding of the Kaunakakai area during 
storm events. 

The proposed flood wall on Parcel 7 for flood protection will be located on 
a parcel that contains an existing County sewer lift station. As such, the 
proposed use will not cause substantial adverse impact to existing natural 
resources within the surrounding area. 

5. The proposed land use, including buildings, structures, and facilities, 
shall be compatible with the locality and surrounding areas, 
appropriate to the physical conditions and capabilities of the specific 
parcel or parcels. 
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The proposed project as it affects Parcel 7 is confined to a 3-foot high flood 
wall on the south, west, and east side of the existing County sewer lift station 
for flood protection during storm events. 

The proposed project affecting the vacant Parcel 6, is low profile as it is 
confined to a reinforced underground concrete box culvert that runs along 
the eastern border of the property and into an energy dissipation basin 
located south of Parcel 7. The proposed improvements impact a very small 
portion of vacant Parcel 6 and Parcel 7 which contains an existing County 
structure and are compatible with the locality and surrounding areas. The 
proposed drainage system improvements are appropriate, given the 
physical conditions and capabilities of the properties. Parcel 6 is an 
extensive and undeveloped lot and Parcel 7 was previously developed to 
support a County facility. Given the foregoing, the proposed project does 
not significantly affect the existing condition and use of the parcels. 

6. Subdivision of land will not be utilized to increase the intensity of land 
uses in the Conservation District; and 

The proposed drainage system project does not involve the subdivision of 
land and does not increase the intensity of land uses. 

7. The proposed land use will not be materially detrimental to the public 
health, safety, and welfare. 

For years, inadequate or nonexistent drainage systems in the business 
areas of Kaunakakai contributed to flooding that caused damage to homes 
and businesses, and inconvenienced residents and visitors. Flooding also 
caused hazardous driving conditions and limited the availability of 
emergency services to certain portions of the island. The proposed action 
continues the implementation of Kaunakakai Drainage System "B" project 
which began in 1998 and is intended to meet the needs of the residents and 
businesses by addressing flood conditions in the area due to storm events. 
As such the proposed land use will not be materially detrimental to the 
public health, safety, and welfare. 

In summary, the proposed project meets the criteria and objectives of the 
general subzone within the Conservation District as discussed in this 
section. 
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B. CHAPTER 226, HRS, HAWAl'I STATE PLAN 

OBJECTIVES AND POLICIES OF THE HAWAl'I STATE PLAN 

The proposed action is consistent with the following objectives and policies of the 
Hawai'i State Plan: 

CHAPTER 226-11, HRS, OBJECTIVES AND POLICIES FOR THE PHYSICAL 
ENVIRONMENT - LAND-BASED, SHORELINE, AND MARINE RESOURCES 

226-11 (b)(3), HRS: Take into account the physical attributes of areas when 

planning and designing activities and facilities. 

- ~ 

226-11 (b)(4), HRS: Manage natural resources and environs to encourage their 
beneficial and multiple uses without generating costly or 
irreparable environmental damage. 

CHAPTER 226-13, HRS, OBJECTIVES AND POLICIES FOR THE PHYSICAL 
ENVIRONMENT- LAND, AIR, AND WATER QUALITY 

226-13(b)(5), HRS: Reduce the threat to life and property from erosion, flooding, 
tsunamis, hurricanes, earthquakes, volcanic eruptions, and 
other natural or man-induced hazards and disasters. 

CHAPTER 226-14, HRS, OBJECTIVES AND POLICIES FOR FACILITIES 
SYSTEMS - IN GENERAL 

226 -14(b)(1), HRS: Accommodate the needs of Hawai'i's people through 
coordination of facility systems and capital improvements 
priorities in consonance with state and county plans. 

226-14(b)(3), HRS: Ensure that required facility systems can be supported within 
resource capacities and at reasonable cost to the user. 

CHAPTER 226-27, HRS, OBJECTIVES AND POLICIES FOR SOCIO
CULTURAL ADVANCEMENT-GOVERNMENT 

226-27(a)(1 ), HRS: Efficient, effective, and responsive government services at all 
levels in the State. 

The proposed project is not in conflict with any of the objectives and policies of the 
Hawai'i State Plan. The objectives and policies not listed above are not applicable 
to the proposed project. 
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C. GENERAL PLAN OF THE COUNTY OF MAUI 

The Maui County General Plan (1990 Update) sets forth broad objectives and 
policies to help guide the long-range development of the County. As stated in the 
Maui County Charter: 

The general plan shall indicate desired population and physical 
development patterns for each island and region within the county; 
shall address the unique problems and needs of each island and 
region; shall explain the opportunities and the social, economic, and 
environmental consequences related to potential developments; and 
shall set forth the desired sequence, patterns, and characteristics of 
future developments. The general plan shall identify objectives to be 
achieved, and priorities, policies, and implementing actions to be 
pursued with respect to population density, land use maps, land use 
regulations, transportation systems, public and community facility 
locations, water and sewage systems, visitor destinations, urban 
design, and other matters related to development. 

Chapter 2.808 of the Maui County Code (MCC), relating to the General Plan and 
Community Plans, implements the foregoing Charter provision through enabling 

legislation which calls for a Countywide Policy Plan and a Maui Island Plan (MIP). 
The Countywide Policy Plan \Nas adopted as Ordinance No. 3732 on March 24, 
2010. The MIP was adopted as Ordinance No. 4004 on December 28, 2012 and 
does not apply to the island of Moloka'i. 

With regard to the Countywide Policy Plan, which does apply to Moloka'i, Section 
2.808.030 of the MCC states the following: 

The countywide policy plan shall provide broad policies and 
objectives which portray the desired direction of the County's future. 
The countywide policy plan shall include: 

1. A vision for the County; 
2. A statement of core themes or principles for the County; and 
3. A list of countywide objectives and policies for population, 

land use, the environment, the economy, and housing. 

Core principles set forth in the Countywide Policy Plan are listed as follows: 

1. Excellence in the stewardship of the natural environment and cultural 
resources; 
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2. Compassion for and understanding of others; 

3. Respect for diversity; 

4. Engagement and empowerment of Maui County residents; 

5. Honor for all cultural traditions and histories; 

6. Consideration of the contributions of past generations as well as the 
needs of future generations; 

7. Commitment to self-sufficiency; 

8. Wisdom and balance in decision making; 

9. Thoughtful, island appropriate innovation; and 

10. Nurturance of the health and well-being of our families and our 
communities. 

In accordance with these core principles, the Countywide Policy Plan identifies 
goals objectives, policies and implementing actions for pertinent functional 
planning categories, which are identified as follows: 

1. Natural environment 

2. Local cultures and traditions 

3. Education 

4. Social and healthcare services 

5. Housing opportunities for residents 

6. Local economy .. 

7. Parks and public facilities 

8. Transportation options 

9. Physical infrastructure 

10. Sustainable land use and growth management 

11. Good governance 
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With respect to the proposed Modified Kaunakakai Drainage System 
Improvements (Phase 18), the following goals, objectives, policies, and 
implementing actions are illustrative of the project's compliance with the 
Countywide Policy Plan. 

PROTECT THE NATURAL ENVIRONMENT 

Goal: 

Maui County's natural environment and distinctive open spaces will be 
preserved, managed, and cared for in perpetuity. 

Objective: 

Improve the quality of environmentally sensitive, locally valued natural 
resources and native ecology of each island. 

Policies: 

• Protect marine resources and valued wildlife. 

• Mitigate the negative effects of upland uses on coastal wetlands, 
marine life, and coral reefs. 

• Strengthen coastal-zone management, re-naturalization of 
shorelines, where possible, and filtration or treatment of urban and 
agricultural runoff. 

• Regulate the use and maintenance of stormwater-treatment systems 
that incorporate the use of native vegetation and mimic natural 
systems. 

IMPROVE PHYSICAL INFRASTRUCTURE 

Goal: 

Maui County's physical infrastructure will be maintained in optimum 
condition and will provide for and effectively serve the needs of the County 
through clean and sustainable technologies. 

Objective: 

Improve the planning and management of infrastructure systems. 
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Policies: 

• Provide a reliable and sufficient level of funding to enhance and 
maintain infrastructure systems. 

• Ensure that basic infrastructure needs can be met during a disaster. 

The proposed Modified Kaunakakai Drainage System Improvements (Phase IB) 
project improves the existing drainage system in this area with infrastructure that 
addresses flooding resulting from stormwater flows and protects the community 
and environment. 

In summary, the proposed improvements are consistent with the themes and 
principles of the Countywide Policy Plan as noted above. 

D. MOLOKA'I COMMUNITY PLAN 

Within Maui County, there are nine (9) community plan regions. From a General 
Plan implementation standpoint, each region is governed by a Community Plan 
which sets forth desired land use patterns, as well as goals, objectives, policies, 
and implementing actions for a number of functional areas, including infrastructure
related parameters. 

The proposed project is located within the Moloka'i Community Plan region within 
the "P, Public/Quasi-Public" land use designation on Parcel 3 and Parcel 7, within 
"P, Public/Quasi-Public" and "OS, Open Space" land use designations on Parcel 
6 and "Business Commercial" land use designation on Parcel 8. The Maunaloa 
Highway/Kamehameha V Highway right-of-way are roadways and do not have 
designated land uses in the Moloka'i Community Plan Map. Areas east and west 
of the project area are designated as "P, Public/Quasi-Public" and "B, Business 
Commercial". See Figure 10. The ten-year update of the Moloka'i Community 
Plan was initiated in 2010 by the Maui Planning Department and is currently in 

process. 

The proposed project is consistent with the following goals, policies, and objectives 
of the Moloka'i Community Plan: 
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ENVIRONMENT 

Goal: 

Preserve, protect and manage Moloka'i's exceptional natural land and 
water resources to ensure that future generations may continue to enjoy 
and protect the island environment. 

Objectives and Policies: 

Protect and manage coastal water quality through best management land 
treatment practices. 

Encourage the development of environmentally sensitive drainage master 
plans which consider development opportunities and constraints in flood 
prone areas, stream channels and gulches. 

Implementing Action 

Implement the drainage master plan for Kaunakakai Town. 

INFRASTRUCTURE 

Goal: 

Culturally and environmentally sensitive infrastructure systems, developed 
and maintained in a timely fashion, which protect and preserve the safety 
and health of Moloka'i's residents and visitors. 

Objectives and Policies: 

Require an environmentally sensitive drainage system which provides for a 
high standard in preventing flooding and property damage while not 
adversely affecting wetlands, the marine environment and nearshore and 
offshore water quality. It is necessary to alleviate existing problems, 
institute maintenance procedures, and ensure that the overall system will 
meet future growth requirements. Prepare adopt and implement a drainage 
master plan for settlement areas, which emphasizes land management 
techniques, such as use of natural landscape swales, period maintenance 
and annual cleaning of stream channels and avoidance of development in 
flood-prone areas to minimize the potential of flood damage. 

The proposed Modified Kaunakakai Drainage System Improvements (Phase 18) 
project addresses flooding resulting from stormwater flow and protects and 
manages the environment and protects the safety and health of the community. 
The proposed project is, therefore, consistent with the Moloka'i Community Plan. 
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E. ZONING 

Parcel 3, Parcel 7, and a portion of Parcel 6 and Maunaloa Highway/Kamehameha 
V Highway right-of-way are zoned "Interim" by the County of Maui. The "Interim" 
zoning ordinance provides temporary regulations over areas pending the formal 
adoption of a comprehensive zoning ordinance and map which are deemed as 
necessary in order: 

1. To encourage the most appropriate use of land; 

2. To conserve and stabilize the value of property; 

3. To prevent certain uses that will be detrimental to existing uses; and 

4. To promote the health, safety, and general welfare of the respective 
districts. 

Permitted uses in the "Interim" zoning district (Parcel 3, portion of Parcel 6, Parcel 
7, and Maunaloa Highway/Kamehameha Highway) allow for the construction of 
new or the expansion of existing parks, playgrounds, community centers or 

public/quasi-public facilities that are owned or operated by private or governmental 
agencies. 

Parcel 8 is zoned "M-2, Heavy Industrial by the County of Maui. Permitted uses in 
the "M-2, Heavy Industrial" zoning (Parcel 8) allows for major utility facilities, 
including but not limited to construction of substations, power plants, baseyards, 
water and wastewater treatment facilities. The Kaunakakai Drainage System is a 
"public/quasi-public" facility owned and operated by the County of Maui and, as 
such, the proposed drainage project is a permitted use in the "Interim" and "M-2, 

Heavy Industrial" districts. 

A portion of Parcel 6 is zoned "Agricultural" by the County of Maui. As discussed 
previously, coordination with DLNR's OCCL has determined Parcels 6 and 7 are 
in the State Land Use "Conservation" district, and, pursuant to HRS 205-5(a), 
conservation districts are governed by the State of Hawai'i DLNR. A CDUA will be 
submitted for review and approval by DLNR's Board of Land and Natural 
Resources (BLNR). 
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F. HAWAl'I COASTAL ZONE MANAGEMENT PROGRAM 
OBJECTIVES AND ENFORCEABLE POLICIES 

This section addresses the project's relationship to applicable Coastal Zone 
Management considerations, as set forth in HRS, Chapter 205A. 

The Hawai'i Coastal Zone Management Program (HCZMP), as formalized in 
Chapter 205A, HRS, establishes objectives and policies for the preservation, 
protection, and restoration of natural resources of Hawai'i's coastal zone. As noted 
above, the proposed project is located within the County of Maui's SMA. See 
Figure 11. This section addresses the project's relationship to coastal zone 
management considerations, set forth in Chapter 205A, HRS. 

1. Recreational Resources 

Objective: 

Provide coastal recreational opportunities accessible to the public. 

Policies: 

a. Improve coordination and funding of coastal recreational planning 
and management; and 

b. Provide adequate, accessible, and diverse recreational 
opportunities in the coastal zone management area by: 

i. Protecting coastal resources uniquely suited for recreational 
activities that cannot be provided in other areas; 

ii. Requiring replacement of coastal resources having significant 
recreational value, including but not limited to surfing sites, 
fishponds, and sand beaches, when such resources will be 
unavoidably damaged by development; or requiring 
reasonable monetary compensation to the State for recreation 
when replacement is not feasible or desirable; 

iii. Providing and managing adequate public access, consistent 
with conservation of natural resources, to and a shorelines 
with recreational value; 

iv. Providing an adequate supply of shoreline parks and other 
recreational facilities suitable for public recreation; 
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v. Ensuring public recreational uses of county, state, and 
federally owned or controlled shoreline lands and waters 
having recreational value consistent with public safety 
standards and conservation of natural resources; 

vi. Adopting water quality standards and regulating point and 
non-point sources of pollution to protect, and where feasible, 
restore the recreational value of coastal waters; 

vii. Developing new shoreline recreational opportunities, where 
appropriate, such as artificial lagoons, artificial beaches, and 
artificial reefs for surfing and fishing; and 

viii. Encouraging reasonable dedication of shoreline areas with 
recreational value for public use as part of discretionary 
approvals or permits by the land use commission, board of 
land and natural resources, and county authorities; and 
crediting such dedication against the requirements of Section 
46-6. 

Response: The proposed project is not anticipated to result in adverse 
impacts to existing recreational resources in the surrounding area. 
Construction work nearby Malama Cultural Park will be limited to the 
affected portions of Parcel 3, Parcel 6, Parcel 7, Parcel 8, and within the 
Maunaloa Highway/Kamehameha Highway right-of-way. The proposed 
activity is not anticipated to disrupt activities within the park. 

The proposed underground channel outlets into a dissipation basin 
designed to dissipate energy, capture sediment and limit erosion as 
channelized stormwater transitions into the existing natural drainage swale. 

Due to its inland location and use of the natural topography (e.g., existing 
natural drainage swale and wetland) for stormwater flow conveyance, the 
proposed project is not expected to result in significant adverse impacts to 
existing coastal recreational resources. 

2. Historic Resources 

Objective: 

Protect, preserve and, where desirable, restore those natural and manmade 
historic and prehistoric resources in the coastal zone management area that 
are significant in Hawaiian and American history and culture. 
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Policies: 

a. Identify and analyze significant archeological resources; 

b. Maximize information retention through prese1Vation of remains and 
artifacts or salvage operations; and 

c. Support state goals for protection, restoration, interpretation, and 
display of historic resources. 

Response: During previous consultation for the entire Kaunakakai 
Drainage System in 1992, the State Historic Preservation Division (SHPD) 
indicated that there are two (2) known historic sites located in the vicinity of 
the proposed Drainage System. These sites are located at the corner of 
Kaunakakai Place and Hio Place on TMK (2)5-3-001 :002 and 003. Refer 
to Figure 8 and Appendix "J". 

Site 50-60-03-630 consists of a historic-era subsurface deposit. However, 
the deposit does not extend into the proposed Modified Kaunakakai 
Drainage System alignment. Archaeological testing performed at the 
corner of Kaunakakai Place and Kamehameha V Highway found no 
evidence of historic sites, suggesting that the deposit may not extend 
toward the highway. 

The second site, Site 50-60-03-1030, is the Malama House Site. It is a 
rectangular platform which is believed to be the foundation of Kamehameha 
V's residence. This site is located eastward and away from the proposed 
Modified Kaunakakai Drainage System Improvements (Phase IB). Refer to 
Figure 8 and Appendix "J". 

Archaeological work had been performed prior to the late 1960's and also 
between 1975 and 2000 when it focused on the seaward portion in 
Kaunakakai, between Kamehameha V Highway and the ocean, except for 
a 115-acre survey mauka of Kaunakakai Town. In 1994, Cultural Surveys 
Hawai'i (CSH) conducted an Archaeological Inventory Survey (AIS) of the 
Kaunakakai Drainage System "A" and two (2) historic properties were 
recorded at that time. In 1998, archaeological data recovery was conducted 
for the previously identified historic properties in accordance with Borthwick 
and Hammett's (1995) plan. In 2000, CSH performed archaeological 
monitoring for the clearing and grubbing phase of the Kaunakakai Drainage 
System "A". During monitoring, no significant finds, burials, cultural 
deposits, cultural materials or artifacts were observed which was attributed 
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to the large amount of bedrock present in the immediate project area at that 
time. 

In 2016, CSH prepared an AIS report for the proposed project and observed 
that the project area has been modified during historic and modern times, 
and natural processes. Though no extant cultural resources were observed 
on the project area surface, CSH's subsurface testing encountered a 
historic-era cultural deposit in the southernmost part of the project area. 
Refer to Appendix "K". 

CSH reported that the survey adequately recorded the information for SIHP-
2573 located on Parcel 3 through research, documentation, testing and 
laboratory analysis. The report concludes that as SIHP-2573 has been well 
documented and that further preservation mitigation or data recovery would 
not add to the information regarding this site. CSH recommends no further 
historic preservation work with regard to this specific site (Parcel 3). 

As SIHP-0630, located within Malama Cultural Park, is in proximity to the 
project area and as SIHP-0632 formerly overlapped with the project area 
boundary, the proposed project will include onsite archaeological 
monitoring during construction-related ground disturbing work within the 
project area as recommended by CSH. 

An archaeological monitoring plan will be developed and approved by 
SHPD for the proposed project setting forth a monitoring program to serve 
as mitigation measures for proper documentation should historic properties 
be encountered during ground-altering activities. Refer to Appendix "K". 

In the event any remains are encountered during construction, activities will 
be halted in the immediate area of the find and SHPD and the Office of 
Hawaiian Affairs (OHA) will be contacted to determine appropriate 
mitigation measures. 

3. Scenic and Open Space Resources 

Objective: 

Protect, preserve and, where desirable, restore or improve the quality of 
coastal scenic and open space resources. 
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Policies: 

a. Identify valued scenic resources in the coastal zone management 
area; 

b. Ensure that new developments are compatible with their visual 
environment by designing and locating such developments to 
minimize the alteration of natural landforms and existing public views 
to and along the shoreline; 

c. Preserve, maintain, and, where desirable, improve and restore 
shoreline open space and scenic resources; and 

d. Encourage those developments that are not coastal dependent to 
locate in inland areas. 

Response: The proposed project involves the construction of drainage 

system improvements that includes a 2- to 4-foot high earthen berm on the 
western boundary of Parcel 3 that extends to a location near the Molokai 

Yacht Club and is outside the County's maximum 150-foot shoreline 

setback area. The project also includes a 3-foot high flood wall on the south, 

west, and east side of Parcel 7 and along the fence line of the sewer lift 

station. This proposed low-profile infrastructure is not anticipated to have a 

substantial adverse impact to existing views nor will it adversely impact 

open space resources in the region. 

4. Coastal Ecosystems 

Objective: 

Protect valuable coastal ecosystems, including reefs, from disruption and 
minimize adverse impacts on all coastai ecosystems. 

Policies: 

a. Exercise an overall conservation ethic, and practice stewardship in 
the protection, use, and development of marine and coastal 
resources; 

b. Improve the technical basis for natural resource management; 

c. Preserve valuable coastal ecosystems, including reefs, of significant 
biological or economic importance; 
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d. Minimize disruption or degradation of coastal water ecosystems by 
effective regulation of stream diversions, channelization, and similar 
land and water uses, recognizing competing water needs; and 

e. Promote water quantity and quality planning and management 
practices that reflect the tolerance of fresh water and marine 
ecosystems and maintain and enhance water quality through the 
development and implementation of point and nonpoint source water 
pollution control measures. 

Response: The proposed drainage system will convey stormwater to an 
energy dissipation basin approximately 30 feet upslope of an existing low
lying wetland area. Consultation with the U.S. Army Corps of Engineers 
determined that a Department of Army (DA) Permit pursuant to Section 10 
of the Rivers and Harbors Act and Section 404 of the Clean Water Act is 
not required for the project. Refer to Appendix "F". 

No significant adverse impacts from the proposed project are anticipated to 
occur in the nearshore area. The existing nearshore reef flat is covered 
with a thick layer of sediment, with limited biota and a few scattered coral 
colonies. This area would not be susceptible to negative impacts from 
storm runoff, as the area has been under the influence of sedimentation and 
turbidity from shore runoff and nearby discharge from Kaunakakai Stream 
for some time. Refer to Exhibit "H". 

The project plans will include temporary and permanent erosion control 
measures and Best Management Practices (BMPs), such as sandbag 
barriers, temporary fiber rolls, and drainage inlet protection to mitigate 
potential adverse impacts to downstream properties. Refer to Appendix 

"I". 

Given the foregoing, the proposed project is not anticipated to adversely 
impact any coastal ecosystems. 
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5. Economic Uses 

Objective: 

Provide public or private facilities and improvements important to the State's 
economy in suitable locations. 

Policies: 

a. Concentrate coastal dependent development in appropriate areas; 

b. Ensure that coastal dependent development such as harbors and 
ports, and coastal related development such as visitor industry 
facilities and energy generating facilities, are located, designed, and 
constructed to minimize adverse social, visual, and environmental 
impacts in the coastal zone management area; and 

c. Direct the location and expansion of coastal dependent 
developments to areas presently designated and used for such 
developments and permit reasonable long-term growth at such 
areas, and permit coastal dependent development outside of 
presently designated areas when: 

i. Use of presently designated locations is not feasible; 

ii. Adverse environmental effects are minimized; and 

iii. The development is important to the State's economy. 

Response: The proposed project will have short-term positive economic 
impact from the generation of construction-related employment and 
services. There will also be long-term economic benefits from the project 
by alleviating business disruption caused by flooding. There are no 
significant adverse economic impacts anticipated from the proposed 
project. 

6. Coastal Hazards 

Objective: 

Reduce hazard to life and property from tsunami, storm waves, stream 
flooding, erosion, subsidence and pollution. 

Page 79 



Policies: 

a. Develop and communicate adequate information about storm wave, 
tsunami, flood, erosion, subsidence, and point and nonpoint source 
pollution hazards; 

b. Control development in areas subject to storm wave, tsunami, flood, 
erosion, hurricane, wind, subsidence, and point and nonpoint 
pollution hazards; 

c. Ensure that developments comply with requirements of the Federal 
Flood Insurance Program; and 

d. Prevent coastal flooding from inland projects. 

Response: The proposed drainage improvements on Parcels 3, 6, 7, 8, 
and the rights-of-way are located entirely within Flood Zone AE. As Zone 
AE is a Special Flood Hazard Area, a Special Flood Hazard and 
Development Permit application will be submitted to the Department of 
Planning for processing, as applicable. 

The proposed project located within the tsunami evacuation area will help 
to alleviate and mitigate flooding conditions in the Kaunakakai area by 
adding to the existing drainage infrastructure south of Maunaloa Highway 
and Kamehameha V Highways. The project is limited to drainage system 
improvements and does not involve the development of habitable structures 
or facilities within the evacuation area. 

7. Managing Development 

Objective: 

Improve the development review process, communication, and public 
participation in the management of coastal resources and hazards. 

Policies: 

a. Use, implement, and enforce existing law effectively to the maximum 
extent possible in managing present and future coastal zone 
development; 

b. Facilitate timely processing of applications for development permits 
and resolve overlapping of conflicting permit requirements; and 

c. Communicate the potential short and long-term impacts of proposed 
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significant coastal developments early in their life-cycle and in terms 
understandable to the public to facilitate public participation in the 
planning and review process. 

Response: The proposed project will undergo agency and public review 
during the Chapter 343 HRS EA review and CDUA process as well as public 

hearings during the SMA application process. All aspects of the proposed 
project will be conducted in accordance with applicable Federal, State, and 
County standards. Early consultation with agencies and interested parties 

was conducted for formulation of this Draft EA. Copies of early consultation 
letters received and responses to those letters are provided as part of this 
document. 

A copy of the Draft EA will be provided to the Moloka'i Planning Commission 
for review and comment. 

8. Public Participation 

Objective: 

Stimulate public awareness, education, and participation in coastal 
management. 

Policies: 

a. Promote public involvement in coastal zone management processes; 

b. Disseminate information on coastal management issues by means 
of educational materials, published reports, staff contact, and public 
workshops for persons and organizations concerned with coastal 
issues, developments, and government activities; and 

c. Organize workshops, policy dialogues, and site-specific mediations 
to respond to coastal issues and conflicts. 

Response: As previously mentioned, public awareness and participation 
are being facilitated through the EA, CDUA, and SMA review processes. 
The proposed project is being processed in accordance with the objectives 
of public awareness, education, and participation. 

9. Beach Protection 

Objective: 

Protect beaches for public use and recreation. 
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Policies: 

a. Locate new structures inland from the shoreline setback to conserve 
open space, minimize interference with natural shoreline processes, 
and minimize Joss of improvements due to erosion; 

b. Prohibit construction of private erosion-protection structures 
seaward of the shoreline, except when they result in improved 
aesthetic and engineering solutions to erosion at the sites and do not 
interfere with existing recreational and waterline activities; and 

c. Minimize the construction of public erosion-protection structures 
seaward of the shoreline. 

Response: The proposed project, a portion of which occurs in County 
property (Parcel 3), includes a drainage system that will be channelized to 
a dissipation basin on Parcel 6 that will be located approximately 30 feet 
upland of the low-lying wetland corridor and approximately 500 feet away 
from the shore and does not affect existing access to the beach. The 
earthen berm will be located outside of the County's maximum 150-foot 
shoreline setback area and will not impact beaches in the vicinity of the 
project. As such, the proposed project is not anticipated to have significant 
adverse impact on beaches for public use and recreation. 

10. Marine Resources 

Objective: 

Promote the protection, use, and development of marine and coastal 
resources to assure their sustainability. 

Policies: 

a. Ensure that the use and development of marine and coastal 
resources are ecologically and environmentally sound and 
economically beneficial; 

b. Coordinate the management of marine and coastal resources and 
activities to improve effectiveness and efficiency; 

c. Assert and articulate the interests of the State as a partner with 
federal agencies in the sound management of ocean resources 
within the United States exclusive economic zone; 
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d. Promote research, study, and understanding of ocean processes, 
marine life, and other ocean resources in order to acquire and 
inventory information necessary to understand how ocean 
development activities relate to and impact upon ocean and coastal 
resources; and 

e. Encourage research and development of new, innovative 
technologies for exploring, using, or protecting marine and coastal 
resources. 

Response: A biological and water quality assessment prepared in 2015 by 
AECOS to assess the potential impact of the proposed drainage 
improvements determined that the improvements will not have significant 
direct impacts on nearshore marine environments. The existing nearshore 
reef flat is covered with a thick layer of sediment, with limited biota and a 
few scattered coral colonies. This area would not be susceptible to negative 
impacts from storm runoff, as the area has been under the influence of 
sedimentation and turbidity from shore runoff and nearby discharge from 
Kaunakakai Stream. Refer to Appendix "H". 

In addition to the foregoing objectives and policies, HRS Section 205A-30.5, 
Prohibitions, provides that: 

(a) No Special Management Area Use Permit or Special 
Management Area Minor Permit shall be granted for 
structures that allow artificial light from floodlights, uplights, or 
spotlights used for decorative or aesthetic purposes when the 
light: 

(1) Directly illuminates the shoreline and ocean waters; or 

(2) Is directed to travel across property boundaries toward 
the shoreline and ocean waters. 

(b) Subsection (a) shall not apply to Special Management Area 
use permits for structures with: 

(2) Artificial lighting provided by a government agency or 
its authorized users for government operations, 
security, public safety, or navigational needs; provided 
that a government agency or its authorized users shall 
make reasonable efforts to properly position or shield 
lights to minimize adverse impacts. 
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Response: Construction activities are expected to be limited to daylight hours. 
However, should construction flood lights be required for night activities, these 
lights will be shielded and directed downward to minimize potential impacts to 
seabirds that may be confused by bright lights. Should large flood/work lights be 
used, they will be placed on poles high enough to allow the lights to be pointed 
directly downward at the ground. Once installed, the proposed drainage 
improvements will not require any artificial lighting. 

G. MOLOKA'I PLANNING COMMISSION SPECIAL MANAGEMENT 
AREA RULES AND REGULATIONS 

The project site is located within the County of Maui's Special Management Area 
(SMA). Refer to Figure 11. As such, a SMA Use Permit will be required for the 
project pursuant to Chapter 205A, HRS and the Rules and Regulations of the 
Moloka'i Planning Commission. 

The Rules and Regulations of the Moloka'i Planning Commission, Chapter 302 
were established in order to implement HRS, Chapter 205A relating to Coastal 
Zone Management (CZM) and Special Management Areas (SMA). In addition to 
establishing procedures for processing of SMA applications and procurement of 
related permits, the rules assist the Commission in giving consideration to State 
policy regarding coastal zones. 

This section addresses the project's relationship to applicable coastal zone 
management considerations as set forth in the Moloka'i Planning Commission 
Rules and Regulations, Chapter 302, "Special Management Area Rules," which 
are provided for considering the significance of potential environmental and 
ecological effects of a proposed action. The criteria have been reviewed and 
analyzed with respect to the proposed project as follows: 

1. Involves an irrevocable commitment to loss or destruction of any 
natural or cultural resources. 

As previously discussed, the proposed project will include onsite 
archaeological monitoring during construction-related ground disturbing 
work within the project area as recommended by CSH. 

As such, no adverse impacts to natural or cultural resources are anticipated 
as a result of the proposed project. In accordance with HRS Section 6E-
43.6 and Chapter 13-300, Hawai'i Administrative Rules (HAR), if any 
significant cultural deposits or human skeletal remains are encountered, 
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work will stop in the immediate vicinity of the find and SHPD and OHA will 
be contacted to establish the appropriate protocols and level of mitigation. 

There are no rare, threatened, or endangered species of plants or wildlife 
expected to be affected by the proposed project. BMPs, including additional 
measures recommended by the U.S. Fish and Wildlife Service (USFWS), 
will be implemented during project construction. Refer to Appendix "H" 
and Appendix "I". 

2. Conflicts with the county's or the state's long-term environmental 
policies or goals. 

The proposed project does not conflict with the State's Environmental Policy 
and Guidelines as set forth in HRS Chapter 344 as the project is intended 
to benefit its community and protect property by addressing flooding in the 
area due to storm events. The proposed action is consistent with the 
underlying land use designations of the project site. As previously 
discussed, a CDUA will be submitted to the DLNR, OCCL for BLNR action 
in regards to the project as it affects Parcel 6 and Parcel 7. 

3. Substantially and detrimentally affects the economic or social welfare 
of the community, county, or state. 

On a short-term basis, the project will support construction and 
construction-related employment and have a beneficial impact on the local 
economy during the period of construction. From a long-term perspective, 
the proposed drainage system is intended to address flooding in the 
Kaunakakai area to protect the community and businesses during storm 
events. 

4. Involves substantial impacts to public facilities, such as increased 
demand on drainage, sewage, and water systems, pedestrian 
walkways, beach access, and recreational opportunities. 

The proposed drainage project is not anticipated to result in substantial 
adverse impacts to population or public services, facilities, or beach access 
and recreational opportunities. The proposed infrastructure continues the 
implementation of the Kaunakakai Drainage System "B" which was initiated 
by the County of Maui in 1998. 
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5. Substantially affects a rare, threatened, or endangered species of 
animal or plant, or its habitat. 

No rare, threatened, or endangered species of fauna, flora, or their habitats 
have been identified within the project site and nearshore waters. Refer to 
Appendix "H". Significant adverse impacts to these environmental 
resources are, therefore, not anticipated. 

6. Is contrary to the state plan, county's general plan, appropriate 
community plans, zoning and subdivision ordinances. 

The proposed action is in accordance with applicable State, County, and 
the Moloka'i Community Plan land use policies and plans. 

7. Detrimentally affects air or water quality or ambient noise levels. 

Short-term air quality and noise impacts caused by construction activity will 
be mitigated through the implementation of BMPs. Refer to Appendix "I". 
There are no long-term detrimental effects on air, water quality, or noise 
expected as a result of the proposed project. 

8. Affects an environmentally sensitive area, such as flood plain, 
shoreline, tsunami zone, erosion-prone area, geologically hazardous 
land, estuary, fresh waters, or coastal waters. 

The proposed improvements are located entirely in Flood Zone AE. Refer 
to Figure 6. Flood Zone AE in the vicinity of the project area is a Special 
Flood Hazard Area that is subject to flooding by the 1-percent annual 
chance flood. The 1-percent annual chance flood (100-year flood) also 
known as the base flood is the flood that has a 1-percent chance of being 
equaled or exceeded in any given year. Applicable Special Flood Hazard 
Area Development (SFHAD) permit requirements will be addressed for the 

project. 

The proposed drainage improvements are located within the tsunami 
evacuation zone. The tsunami evacuation zone in the vicinity of the project 
site generally extends from the coast to the makai side of Maunaloa 
Highway and Kamehameha V Highway. Refer to Figure 7. 

The proposed improvements are being implemented to improve drainage 
conditions within the Kaunakakai community and are not anticipated to 
present significant adverse impacts on environmentally sensitive resources. 
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9. Substantially alters natural land forms and existing public views to 
and along the shoreline. 

The proposed project design incorporates use of the existing natural swale 
and includes a channel alignment and energy dissipation basin, a 3-foot 
high flood wall to protect the County sewer lift station and earthen berm two 
(2) to four (4) feet above existing grade running in a north-south direction. 
Given the low profile of the proposed work, the project is not anticipated to 
substantially alter natural land forms and public views to and along the 
shore. 

10. Is contrary to the objectives and policies of chapter 205A, HRS. 

A review of the objectives and policies of Chapter 205A, HRS, is provided 
in its entirety in the previous part of this section and addresses the project's 
relationship to the CZM considerations. Based on the foregoing analysis, 
the project will appropriately and adequately mitigate impacts to SMA
relevant areas of interest. Accordingly, there are no anticipated significant 
environmental and ecological effects attributed to the proposed project. 

H. SHORELINE SETBACK CONSIDERATIONS 

A certified shoreline survey has been prepared for the project. See Appendix "N". 
The proposed project improvements are located outside of the County's maximum 
150-foot shoreline setback area. Refer to Appendix "O". As such, there is no 
shoreline setback approval or variance required for the project. 

As previously discussed, a Shoreline Setback Assessment request will be 
submitted to the Department of Planning for confirmation that the proposed action 
is outside the shoreline setback area. 
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IV. SUMMARY OF ADVERSE ENVIRONMENTAL 
EFFECTS WHICH CANNOT BE AVOIDED 

Project construction will result in a certain amount of unavoidable construction-related 
impacts. These include noise generated impacts and air quality impacts associated with 
the operation of construction equipment. Air quality will also be temporarily impacted by 
dust generated from site work. The construction-related impacts will be temporary and 
mitigated through implementation of appropriate Best Management Practices (BMPs). 

During storm events the stormwater outflow from the center of Kaunakakai business 
district, the County storage yard, and land east of Kaunakakai Place will be conveyed 
through a drainline and existing box culverts under Ala Malama Drive and under 
Kamehameha V Highway connecting to an underground concrete channel that will 
discharge into an energy dissipation basin located on Parcel 6, approximately 30 feet 
upland of the low-lying wetland area. Construction activities will include implementation 
of BMPs, such as use of sand bag barriers, temporary fiber rolls, and drainage inlet 
protection, to minimize water quality effects from sedimentation. 

The proposed action will involve a commitment of fuel, labor, funding, and material 
resources. However, the commitment of resources necessary to implement the proposed 
project will be justified, given the eventual benefits to be realized through the completion 
of drainage system improvements. The proposed project is expected to have a positive 
impact as it will alleviate flooding conditions in Kaunakakai Town during storm events. 

In the long term, construction of the proposed Modified Kaunakakai Drainage System 
Improvements (Phase IB) are not anticipated to create any significant adverse effects on 

the environment. 
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V. ALTERNATIVES TO THE PROPOSED 
ACTION 

A. PREFERRED ALTERNATIVE 

The proposed project as described and assessed in the preceding chapters 
represents the preferred alternative to complete the Kaunakakai Drainage System 
"B" improvements. As previously discussed, the original design of the alignment 
for Drainage System "B" was modified due to soil contamination found along the 
original alignment along Kaunakakai Place and a new alignment (Preferred 
Alternative) has been identified. The preferred alternative will extend necessary 
drainage infrastructure to this area of Kaunakakai Town and provide a permanent 
drainage system for existing drainlines that currently terminate at a catch basin just 
south of Kamehameha V Highway. During storm events, the proposed project 
channelizes flow from the center of Kaunakakai business district, the County 
storage yard, and land east of Kaunakakai Place through a drainline and existing 
box culverts under Ala Malama Drive and under Kamehameha V Highway 
connecting to an underground concrete channel and will convey flow to an energy 
dissipation basin located on Parcel 6 approximately 30 feet upland of the low-lying 
wetland area. 

As noted, other alternative channel section variations and options which involve 
discharge into the wetland were considered and evaluated by the design engineer, 
Moffatt & Nichol. Refer to Exhibit "G". These alternatives are summarized below: 

1. Culvert Extension Alternatives to Lower Wetlands 

This alternative is similar to the preferred alternative described above. 
However, for this alternative, an engineered channel would be constructed 
along Parcel 3 to convey stormwater to the lower wetlands near the Molokai 
Yacht Club. Two (2) design options were considered for this alternative. 

a. Design Option 1: 

The culvert would discharge to an earthen trapezoidal channel with 
side slopes of 2: 1 (Horizontal:Vertical) just south of the existing range 
light tower located on Parcel 3. The 560-foot-long earthen channel 
would consist of an elevated berm along the east side of the channel 
to improve flood protection for adjacent properties. 
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b. Design Option 2: 

The culvert would outlet into a concrete channel along the narrow 
part of Parcel 3. South of Hio Place, the concrete channel would 
transition to the lower wetlands near the Molokai Yacht Club. 

In both alternatives, the opposite (west) channel bank would be lower in 
elevation to allow flood conveyance across the entire wetland corridor. 
These alternatives offered a more favorable hydraulic conveyance, but 
would involve work within the existing wetlands and eliminate access to the 
Molokai Yacht Club via Hio Place and Parcel 3. Due to the potential impacts 
to existing ecological and recreational resources, and, work within the 
wetlands, these alternatives were not selected as the preferred project. 

A grass-lined channel was evaluated in lieu of a concrete culvert or channel. 
This option was not considered feasible as a grass-lined channel could not 
provide adequate hydraulic conveyance capacity. 

2. Culvert Extension to Kaunakakai Stream 

This alternative involves a culvert extension to Kaunakakai Stream that 
would extend the existing culvert west along Maunaloa Highway for a 
distance of 900 feet to the Kaunakakai Stream, where it would discharge 
through the east levee downstream of the Maunaloa Highway Bridge. This 
alternative was considered in the Drainage Master Plan (Wilson Okamoto 
& Associates, Inc., 1992), but it was determined to be infeasible because 
the culvert would daylight four (4) to five (5) feet below existing grade in the 
stream channel and require a flap gate in the levee. During high stream 
flows, the flap gate would close and the Kaunakakai Drainage System "B" 
could not function, backing stormwater into Kaunakakai town. A low flow 
channel would have to be excavated in the stream channel and maintained 
to allow the Kaunakakai Drainage System "B" to gravity drain. Due to the 
engineering and practical challenges associated with this alternative, this 
alternative is not considered a feasible solution. 

B. KAUNAKAKAI PLACE RIGHT-OF-WAY ALTERNATIVE 

As previously discussed in this report, constructing a drainline within the 
Kaunakakai Place Right-of-Way and terminating at an outlet structure that 
discharges into the Pacific Ocean east of Kaunakakai Place was an alternative 
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previously considered by the County of Maui until soil contamination was found 
along this alignment. As a result of this soil contamination, this alternative is not 
being pursued by the County. 

C. DEFERRED OR NO ACTION ALTERNATIVES 

The "deferred" and "no action" alternatives would mean the Kaunakakai Drainage 
System "B" improvements remain incomplete. The drainlines north of 
Kamehameha V Highway would continue to terminate at a catch basin, with no 
permanent drainage infrastructure for the outlet. The "deferred" or "no action" 
alternatives would require the County to continue to utilize pumps during heavy 
rainfall events to pump water from the location where the drainline currently 
terminates. The water is pumped into the natural drainage swale. The use of the 
pumps is a temporary option and is not considered a feasible long-term drainage 
solution for the area. A permanent outlet for the drainline is necessary. As such, 
the "deferred" or "no action" alternatives were not considered. 
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VI. IRREVERSIBLE AND IRRETRIEVABLE 
COMMITMENTS OF RESOURCES 

The proposed action is anticipated to result in the irreversible and irretrievable 
commitment of certain natural and fiscal resources, including land, fuel, labor, funding, 
and material resources. Funding of the project is being provided from the County's 
Capital Improvement Program. Development of the proposed project will involve the use 
of existing State and County rights-of-way and will require easements on two (2) privately 
owned parcels for the proposed drainage system improvements. Use of the project site 
for drainage system improvements is considered appropriate as it will help to mitigate 
flooding conditions in Kaunakakai town. 
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VII. SIGNIFICANCE CRITERIA ASSESSMENT 

The "Significance Criteria", Section 12, of the Administrative Rules, Title 11, Chapter 200, 
"Environmental Impact Statement Rules", were reviewed and analyzed to determine 
whether the proposed project will have significant adverse impacts on the environment. 
The following analysis is provided: 

1. Involves an irrevocable commitment to loss or destruction of any 
natural or cultural resource 

As recommended in the Archaeological Inventory Survey (AIS) prepared by 
Cultural Services Hawai'i (CSH) in 2016 for the project, archaeological 
monitoring will be performed during all construction-related ground
disturbing activities. An Archaeological Monitoring Plan (AMP) will be 
prepared and submitted to State Historic Preservation Division (SHPD) for 
approval prior to initiation of construction. 

In the event any human skeletal remains are found during ground altering 
activities, work will be stopped and the remains will be handled in 
consultation with SHPD and the Office of Hawaiian Affairs (OHA). 

A Cultural Impact Assessment (CIA), involving interviews with residents 
knowledgeable about the area, was. also carried out for the proposed 
project. Interviews with residents familiar with cultural history and practices 
were conducted. Ms. Kauila "Eliza" Reyes noted that there are cultural 
activities in the vicinity of the project area during Aloha Week, such as 
parades, entertainment, and programs. Mrs. Beverly Pauole-Moore noted 
that several canoe clubs store their canoes on the property and that canoes 
are launched from the south shore of the project site. Mr. Arce noted that 
this area is used as fair grounds and for rodeo events. However, as none 
of the interviewees were aware of any ongoing traditional cultural practices 
at the project site, adverse impacts to cultural resources or practices are not 
expected to result from implementation of the proposed project. Refer to 
Appendix "L". 

2. Curtails the range of beneficial uses of the environment 

The proposed project and the commitment of limited land resources are not 
anticipated to curtail the range of beneficial uses of the environment. The 
proposed drainage system improvements are designed to reduce impacts 
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from flooding in the lower part of Kaunakakai Town during moderate to 
extreme rainfall events. With implementation of Best Management 
Practices (BMPs) during construction, as previously discussed, the 
proposed project is not expected to result in significant adverse effects on 
beneficial uses of the environment. 

3. Conflicts with the State's long-term environmental policies or goals 
and guidelines as expressed in Chapter 344, HRS, and any revisions 
thereof and amendments thereto, court decisions, or executive orders 

The State's Environmental Policy and Guidelines are set forth in Chapter 
344, Hawai'i Revised Statutes (HRS). The proposed action does not conflict 
with provisions of Chapter 344, HRS, court decisions, or executive orders. 

4. Substantially affects the economic welfare, social welfare, and cultural 
practices of the community or State 

The proposed action would provide a direct, short-term economic benefit to 
the community during the construction phase. The construction of the 
proposed drainage project will provide a social benefit, as it will serve and 
safeguard the community, including residents and businesses, by 
alleviating flooding conditions within Kaunakakai Town. As previously 
noted, based on the CIA, there are no significant adverse long-term cultural 
impacts anticipated to result from the proposed action. 

5. Substantially affects public health 

No significant adverse impacts to public health are anticipated to result from 
the proposed action. 

6. Involves substantial secondary impacts, such as population changes 
or effects on public facilities 

The proposed action involves implenientaliOn of the Modified Kaunakakai 
Drainage System "B" Improvements as part of the Kaunakakai Drainage 
Master Plan. It does not result in population changes or impacts to public 
services or facilities. The project site is located within existing developed 
areas of Kaunakakai Town. Existing service limits for public services and 
facilities will not be affected by project implementation. As such, there are 
no anticipated adverse effects upon public services, such as police, fire, 
medical, educational, or waste collection services. 
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7. Involves a substantial degradation of environmental quality 

Recent marine biological and water quality assessments have concluded 

that implementation of the proposed drainage improvements are not 

anticipated to present significant adverse impacts on the environmental 
quality of nearshore waters. Refer to Appendix "H". 

During project construction, appropriate measures such as BMPs will be 

utilized to mitigate potential short-term environmental impacts. Refer to 

Appendix "C" and Appendix "I". 

The proposed project also includes long-term BMPs, such as a dissipation 

basin designed to dissipate energy, capture sediment, and limit erosion as 
channelized flow transitions via a rock riprap apron into the existing natural 

drainage swale. Sediment and debris control devices will also be installed 

at existing drainage structures in the vicinity of the project that could 

potentially receive run-off during project construction. Therefore, a 

substantial degradation of environmental quality is not anticipated as a 

result of the proposed project. 

8. Is individually limited but cumulatively has considerable effect upon 
the environment or involves a commitment for larger actions 

The Modified Kaunakakai Drainage System Improvements (Phase 18) are 

being proposed in the context of continuing the implementation of the 
Kaunakakai Drainage System as set forth by the Kaunakakai Drainage 

Master Plan. The entire Kaunakakai Drainage System was previously 

analyzed in a Final Environmental Assessment (EA) prepared in 1995. A 

Negative Declaration for the entire Kaunakakai Drainage System was 

issued and published in the Office of Environmental Quality Control (OEQC) 

Bulletin on April 8, 1995. The proposed project is part of the overall 

Kaunakakai Drainage System. Significant adverse cumulative impacts are 

not anticipated as a result of the proposed drainage improvements. The 
Kaunakakai Drainage Master Plan is intended to benefit the residents and 

businesses in Kaunakakai by mitigating long-standing flooding concerns. 
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9. Substantially affects rare, threatened or endangered species or its 
habitat 

No rare, threatened, or endangered species of fauna, flora, or their habitat 
have been identified within the project site. Refer to Appendix "H". 
Therefore, significant adverse impacts to biological resources are not 
anticipated as a result of the proposed project. 

10. Detrimentally affects air or water quality or ambient noise levels 

During the construction of the proposed drainage system improvements, 
there may be short-term impacts to air and noise quality. Appropriate BMPs 
will be implemented to minimize these short-term impacts which will not 
extend into the long term. As may apply, appropriate permits will be 
obtained such as a National Pollutant Discharge Elimination System 
(NPDES) Permit, Conservation District Use Permit (COUP), and 
Community Noise permit, to ensure appropriate mitigation measures are 
implemented during construction. Appropriate BMPs will be used during 
project construction to minimize short term impacts to water quality. 
Sediment and debris control devices will also be installed at existing 
drainage structures in the vicinity of the project that could potentially receive 
run-off during construction. These devices will minimize the level of 
sediment and solids entering the drainage system and downslope wetland 
area. The project also includes a dissipation basin designed to dissipate 
energy, capture sediment, and limit erosion as channelized flow transitions 
into the existing natural swale. Maintenance will include cleaning and 
removal of sediments and solids from these BMP devices. 

Given the foregoing, the proposed project is not expected to present 
significant adverse impacts on air/water quality or ambient noise levels. 

11. Affects or is likely to suffer damage by being located in an 
environmentally sensitive area such as a floodplain, tsunami zone, 
beach, erosion prone area, geological hazardous land, estuary, fresh 
water or coastal waters 

As the proposed drainage improvements are located entirely within Flood 
Zone AE which is a Special Flood Hazard Area, a Flood Development 
Permit (SFHAD) application will be submitted to the Planning Department 
for processing, as applicable. The proposed project will help to alleviate 
flooding conditions in the Kaunakakai area by adding drainage 
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infrastructure south of Maunaloa Highway and Kamehameha V Highway. 
The proposed project is located within the tsunami evacuation area. 
However, the project is limited to drainage system improvements and does 
not involve the development of habitable structures or facilities within the 
evacuation area. The proposed improvements are located outside (inland 
of) the County's maximum 150-foot shoreline setback area. Stormwater 
flow will be channelized to the energy dissipation basin located 
approximately 30 feet upland of the wetlands. As such, this project is not 
anticipated to result in an adverse effect on environmentally sensitive areas. 

12. Substantially affects scenic vistas and viewplanes identified in County 
or State plans or studies 

The proposed action is limited to installation of low-profile drainage system 
improvements, including an underground concrete box channel, energy 
dissipation basin, a flood wall to protect the County lift station, and an 
earthen berm that is two (2) to three (3) feet above existing grade. As such, 
the proposed project is not anticipated to result in substantive adverse 
impacts to identified scenic vistas or viewplanes. 

13. Requires substantial energy consumption 

The proposed action will involve the short-term commitment of fuel for 
equipment, vehicles, and machinery during construction activities. Upon 
completion of construction, the project will not involve substantial energy 
consumption. 

In summary, the proposed Modified Kaunakakai Drainage System Improvements 
(Phase 18) will allow for the completion of the existing Kaunakakai Drainage 
System by the Department of Public Works (DPW). The improvements are being 
proposed to provide mitigation from flooding for existing urban areas of 
Kaunakakai Town and are not anticipated to have a significant adverse impact on 
the environment. 

Based on the foregoing findings, the proposed action is anticipated to result in a 
Finding of No Significant Impact (FONSI) determination by the DPW. 
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VIII. LIST OF PERMITS AND APPROVALS 

The following permits and approvals will be required prior to the implementation of the 
project: 

State of Hawai'i 

1. National Pollutant Discharge Elimination System (NPDES) Permit, as 
applicable 

2. Community Noise Permit, as applicable 

3. Work to Perform Approval for Work Within the State Rights-of-Way 

4. Conservation District Use Permit 

County of Maui 

1. Special Management Area Use Permit 

2. Shoreline Setback Assessment/Determination 

3. Construction Permits (i.e. Grubbing/Grading, and Building Permits, as 
applicable) 

4. Special Flood Hazard Area Development Permit, as applicable 
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IX. AGENCIES, ORGANIZATIONS, AND 
PERSONS CONSUL TED DURING THE 

PREPARATION OF THE DRAFT 
ENVIRONMENTAL ASSESSMENT; LETTERS 

RECEIVED AND RESPONSES TO SUBSTANTIVE 
COMMENTS 

The following agencies, organizations, and persons were consulted during the 
preparation of the Draft Environmental Assessment (EA). Agency comments and 
responses to substantive comments are included herein. 

FEDERAL AGENCIES 

1. Lt. Doug Jannusch, Commander 
U.S. Coast Guard 

2. 

3. 

4. 

Fourteenth Coast Guard District 
300 Ala Moana Boulevard, Room 
9-204 
Honolulu, Hawai'i 96850-4982 

Larry Yamamoto, State 
Conservationist 
Natural Resources 
Conservation Service 
U.S. Department of Agriculture 
P.O. Box 50004 
Honolulu, Hawai'i 96850-0001 

Ranae Ganske-Cerizo, Soil 
Conservationist 
Natural Resources 
Conservation Service 
U.S. Department of Agriculture 
77 Hookele Street, Suite 202 
Kahului, Hawai'i 96732 

Shelly Lynch, Chief, Regulatory 
Branch 
U.S. Department of the Army 
U.S. Army Engineer District, 
Honolulu 
Regulatory Branch, Building 230 
Fort Shafter, Hawai'i 96858-5440 
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5. Loyal A. Mehrhoff, Field 
Supervisor 
U. S. Fish and Wildlife Service 
300 Ala Moana Blvd., Rm. 3-122 
Box 50088 
Honolulu, Hawai'i 96813 

STATE AGENCIES 

6. 

7. 

8. 

9. 

Douglas G. Murdock, Comptroller 
State of Hawai'i 
Department of Accounting and 
General Services 
1151 Punchbowl Street, #426 
Honolulu, Hawai'i 96813 

Scott Enright, Chair 
State of Hawai'i 
Department of Agriculture 
1428 South King Street 
Honolulu, Hawai'i 96814-2512 

Luis P. Salaveria, Director 
State of Hawai'i 
Department of Business, 
Economic Development & Tourism 
P.O. Box 2359 
Honolulu, Hawai'i 96804 

Kathryn Matayoshi, Superintendent 
State of Hawai'i 
Department of Education 
P.O. Box 2360 
Honolulu, Hawai'i 96804 



10. Heidi Meeker 
State of Hawai'i 18. Morgan Davis 
Department of Education State of Hawai'i 
Office of Business Services Department of Land and Natural 
c/o Kalani High School Resources 
4680 Kalanianaole Highway, #T-B1A State Historic Preservation 
Honolulu, Hawai'i 96821 Division 

130 Mahalani Street 
11. Dr. Virginia Pressler Wailuku, Hawai'i 96793 

State of Hawai'i 
Department of Health 19. Ford Fuchigami, Director 
919 Ala Moana Blvd., Room 300 State of Hawai'i 
Honolulu, Hawai'i 96814 Department of Transportation 

869 Punchbowl Street 
12. Alec Wong, P.E., Chief Honolulu, Hawai'i 96813 

State of Hawai'i 
Department of Health 20. Col. Arthur "Joe" Logan, Adjutant 
Clean Water Branch General and Director 
919 Ala Moana Blvd., Room 300 Hawai'i State Civil Defense 
Honolulu, Hawai'i 96814 3949 Diamond Head Road 

Honolulu, Hawai'i 96813-4495 
13. Patti Kitkowski 

State of Hawai'i 21. Jobie Masagatani, Chair 
Department of Health State of Hawai'i 
Maui Sanitation Branch Hawaiian Home Lands 
54 South High Street, Room 300 Commission 
Wailuku, Hawai'i 96793 P.O. Box 1879 

Honolulu, Hawai'i 96805 
14. Laura Mcintyre, AICP 

State of Hawai'i 22. Jessica Wooley, Director 
Environmental Planning Office State of Hawai'i 
Department of Health Office of Environmental Quality 
919 Ala Moana Blvd., Suite 312 Control 
Honolulu, Hawai'i 96814 235 S. Beretania Street, Suite 702 

Honolulu, Hawai'i 96813 
15. Lene Ichinotsubo 

State of Hawai'i 23. Dr. Kamana'opono Crabbe, Chief 
Department of Health Executive Officer 
919 Ala Moana Blvd., Room 212 State of Hawai'i 
Honolulu, Hawai'i 96814 Office of Hawaiian Affairs 

560 N. Nimitz Highway, Suite 200 
16. Carty S. Chang, Interim Chairperson Honolulu, Hawai'i 96817 

State of Hawai'i 
Department of Land and Natural 24. Leo R. Asuncion, Jr., AICP, Director 
Resources State of Hawai'i 
P. 0. Box 621 Office of Planning 
Honolulu, Hawai'i 96809 P. 0. Box 2359 

Honolulu, Hawai'i 96804 
17. Alan Downer, Administrator 

State of Hawai'i 25. Dan Orodenker, Executive Officer 
Department of Land and Natural State of Hawai'i 
Resources State Land Use Commission 
State Historic Preservation P.O. Box 2359 
Division Honolulu, Hawai'i 96804 
601 Kamokila Blvd., Room 555 
Kapolei, Hawai'i 96707 
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26. 

27. 

Senator J. Kalani English 
Senate 
Hawai'i State Capitol, Room 205 
415 S. Beretania Street 
Honolulu, Hawai'i 96813 

Representative Lynn DeCoite 
House of Representatives 
Hawai'i State Capitol, Room 405 
415 S. Beretania Street 
Honolulu, Hawai'i 96813 

COUNTY AGENCIES 

28. Anna Foust 

29. 

30. 

31. 

Maui Civil Defense Agency 
200 South High Street 
Wailuku, Hawai'i 96793 

Kyle Ginoza, Director 
County of Maui 
Department of Environmental 
Management 
2050 Main Street, Suite 1 C 
Wailuku, Hawai'i 96793 

Jeffrey A. Murray, Chief 
County of Maui 
Department of Fire and Public 
Safety 
200 Dairy Road 
Kahului, Hawai'i 96732 

Jo-Ann Ridao, Director 
County of Maui 
Department of Housing and Human 
Concerns 
One Main Plaza 
2200 Main Street, Suite 546 
Wailuku, Hawai'i 96793 

32. Ka'ala Buenconsejo, Director 
County of Maui 
Department of Parks and 
Recreation 
700 Halia Nakoa Street, Unit 2 
Wailuku, Hawai'i 96793 

33. William Spence, Director 
County of Maui 
Department of Planning 
2200 Main Street, Suite 315 
Wailuku, Hawai'i 96793 
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34. 

35. 

36. 

Tivoli Faaumu, Chief 
County of Maui 
Police Department 
55 Mahalani Street 
Wailuku, Hawai'i 96793 

David Goode, Director 
County of Maui 
Department of Public Works 
200 South High Street 
Wailuku, Hawai'i 96793 

Jo Anne Johnson Winer, Director 
County of Maui 
Department of Transportation 
200 South High Street 
Wailuku, Hawai'i 96793 

37. David Taylor, Director 
County of Maui 
Department of Water Supply 
200 South High Street 
Wailuku, Hawai'i 96793 

38. Honorable Stacy Crivello 
Maui County Council 
200 South High Street 
Wailuku, Hawai'i 96793 

UTILITIES 

39. Mathew McNeff 
Maui Electric Company, Ltd. 
P.O. Box 398 
Kahului, Hawai'i 96733 

40. Hawaiian Telcom 
60 South Church Street 
Walluku, Hawai'i 96793 



USDA - United States Department of Agriculture 

May 22, 2015 

Munekiyo Hiraga 
Attn: Cheryl K. Okuma 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

MIN 9. R 2015 

Subject: USDA-NRCS reply to Early Consultation Request for Modified Kaunakakai Drainage System 
Improvements (Phase 1 B) Project, Kaunakakai, Molokai, Hawaii 

Dear Ms. Okuma, 

Thank you for providing the NRCS the opportunity to review the Early Consultation Request for Modified 
Kaunakakai Drainage System Improvements (Phase 1B) Project, Kaunakakai, Molokai, Hawaii. Please 
find enclosed the NRCS Soil Survey Map, soil reports, and a map identifying areas of hydric soils. 

No portion of the project area is classified by ALISH as "Prime Farmlands". However, there are map units 
within the Project Area designated as "Partially Hydric", meaning they could contain hydric soils. The 
Hydric Soils report indicates that soil map unit KMW - Kealia silt loam - contains 65 percent hydric soils 
(45% Kealia soils and 20% Salt marsh). 

The location and extent of soil map unit KMW can be found on the enclosed soil map. Hydric soils 
identify potential areas of wetlands. If wetlands do exist, any proposed impacts to these wetlands would 
need to demonstrate compliance with the Clean Water Act and may need an Army Corp of Engineers 404 
permit. 

The enclosed Soil Survey Map identifies all soil map units in the project area as well as areas designated 
as "Partially Hydric". The soil reports include: (1) Map Unit Description, (2) Component Legend, (3) Map 
Unit Description (Generated), and (4) Hydric Soils List. · 

The NRCS Soil Survey is a general planning tool and does not eliminate the need for an onsite 
investigation. If you have any questions concerning the soils or interpretations for this project, please 
contact Tony Rolfes, State Soil Scientist, at (808) 541-2600 x119, or by email at 
Tony. Rolfes@hi.usda.gov. 

NRCS - Farmland Protection Policy Act Website: 
http://www. n res. u sda. gov /wps/porta l/nrcs/ma in/national/land use/fppa/ 

Sincere~;/ /] 

~~-~ 
BRUCE PETERSEN 
Director 
Pacific Islands Area 

cc: Tony Rolfes 

Enclosures (8 pages total): 

Soil Map; Soil & Hydric Rating Map; Soil Reports - Map Unit Description, Component Legend, Map 
Unit Description (Generated), Hydric Soils List 

Natural Resources Conservation Service 
Pacific Islands Area 

P.O. Box 50004 Rm. 4-118 
Honolulu, HI 96850-0050 

808-541-2600 
An Equal Opportunity Provider and Employer 

102 



0 0.075 0.15 
I I 

Legend 

0 TMK 

Soil Survey 

ALISH 

[2221 Prime Lands 

Soil Map 
Modified Kaunakakai Drainage Project 

Kaunakakai, Molokai 

0.3 Miles 
I 

Map is shown at a scale of 1: 10,000. Soil maps were created at a scale 
of 1 :24,000. The scale of the map does not in any way improve the detail 

or precision of the original soil map. 
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Soil and Hydric Rating Map 
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Proposed project area shown in green. 
TMK: (2) 5-3-001-003 
Map unit symbol: KMW 
Map unit name: Kealia silt loam 
Hydric Rating : Partially Hydric 

Map is shown at a scale of 1: 10,000. Soil maps were created at a scale 
of 1 :24,000. The scale of the map does not in any way improve the detail 

or precision of the original soil map. 
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Map Unit Description (HI) 

Island Of Molokai, Hawaii 

KMW - Kealia silt loam 

Mean annual precipitation: 10 to 25 inches 

Mean annual air temperature 73 to 75 degrees F 

Kealia and similar soils 

Extent: about 45 percent 

Landform(s): nearly level coastal flats salt marshes 

Slope gradient: O to 1 percent 

Frost-free period: 365 days 

Farmland class: Not prime farmland 

Soil loss tolerance (T factor): 5 

Wind erodibility group (WEG): 5 

Wind erodibility index (WEI): 56 
Parent material: alluvium 

Restrictive feature(s): none 

Land capability subclass, nonirrigated: 7w 

Land capability subclass, irrigated: 

Seasonal high water table: approximately 27 inches 

Flooding frequency frequent 

Ponding frequency: occasional 

Drainage class: poorly drained 

Hydric soil class: yes 

Hydrologic group: B 

Saturated Hydraulic Available water 
pH Kw Kf Conductivity capacity Representative soil profile: ____ _:_Te::.:_x_tu_re ____ L____-=-:...:.:..::...:..:.:..::...:..:.~--'--_..!_--=------'----'---___J_--

H1 -- 0 to 3 in Silt loam 

H2 -- 3 to 19 in Loam 

H3 -- 19 to 63 in Fine sandy loam 

Ecological site: 

Kealia, deep water table and similar soils 

Extent: about 35 percent 

Landform(s): nearly level coastal flats salt marshes 

Slope gradient: O to 1 percent 

high 

high 

high 

0.3 to 0.3 in 7.9 to 8.4 

1.4to1.7in 7.9 to 8.4 

4.0 to 4.9 in 7.9 to 8.4 

Soil loss tolerance {T factor): 5 

Wind erodibility group (WEG): 5 

Wind erodibility index (WEI): 56 

.17 .17 

.17 .17 

.17 .17 

Parent material: alluvium Land capability subclass, nonirrigated: 

Restrictive feature(s): none 

Seasonal high water table: approximately 60 inches 

Flooding frequency occasional 

Ponding frequency: occasional 

Land capability subclass, irrigated: 

Drainage class: poorly drained 

Hydric soil class: no 

Hydrologic group: A 

Saturated Hydraulic Available water 
pH Kw Kf Conductivity capacity Representative soil profile: _____ Te_x_tu_re ____ i..__ ____ -=----'-----'---=------'---_,__ _ __,_ __ 

H1 -- 0 to 3 in Silt loam high 

H2 -- 3 to 19 in Loam high 

H3 -- 19 to 63 in Fine sandy loam high 

Ecological site:· 

Minor Components 

Salt marsh: 20 percent 

USDA Natural Resources 
iliiii Conservation Service 

Survey Area Version: 9 

Survey Area Version Date: 09/25/2014 

0.3 to 0.3 in 7.9 to 8.4 .17 .17 

1.4to1.7in 7.9 to 8.4 .17 .17 

4.0 to 4.9 in 7.9 to 8.4 .17 .17 
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Map unit symbol and name 

KMW: 

Kealia silt loam 

USDA Natural Resources 
iiiiifii Conservation Service 

Pct. of 
map unit 

45 

35 

20 

Component legend 

Island of Molokai, Hawaii 

Component name 

Kealia 

Kealia, deep water table 

Salt marsh 

Survey Area Version: 9 

Component kind 

Series 

Series 

Survey Area Version Date: 09/25/2014 

Pct. Slope 

Low RV High 

0 

0 

0 
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Map Unit Description (Brief, Generated) 

Island of Molokai, Hawaii 

[Minor map unit components are excluded from this report] 

Map unit: KMW - Kealia silt loam 

Component: Kealia (45%) 

The Kealia component makes up 45 percent of the map unit. Slopes are 0 to 1 percent. This component is on 
nearly level coastal flats salt marshes. The parent material consists of alluvium. Depth to a root restrictive layer is 
greater than 60 inches. The natural drainage class is poorly drained. Water movement in the most restrictive 
layer is moderately high. Available water to a depth of 60 inches (or restricted depth) is moderate. Shrink-swell 
potential is low. This soil is frequently flooded. It is occasionally ponded. A seasonal zone of water saturation is at 
27 inches during January, February, March, April, May, June, July, August, September, October, November, 
December. Organic matter content in the surface horizon is about 2 percent. Nonirrigated land capability 
classification is 7w. This soil meets hydric criteria. The soil has a strongly saline horizon within 30 inches of the 
soil surface. 

Component: Kealia, deep water table (35%) 

The Kealia, deep water table component makes up 35 percent of the map unit. Slopes are 0 to 1 percent. This 
component is on nearly level coastal flats salt marshes. The parent material consists of alluvium. Depth to a root 
restrictive layer is greater than 60 inches. The natural drainage class is poorly drained. Water movement in the 
most restrictive layer is moderately high. Available water to a depth of 60 inches (or restricted depth) is 
moderate. Shrink-swell potential is low. This soil is occasionally flooded. It is occasionally ponded. A seasonal 
zone of water saturation is at 60 inches during January, February, March, April, May, June, July, August, 
September, October, November, December. Organic matter content in the surface horizon is about 2 percent. 
This soil does not meet hydric criteria. The soil has a strongly saline horizon witf"Jin 30 inches of the soil surface. 

USDA Natural Resources 
iliiii Conservation Service 

Survey Area Version: 9 

Survey Area Version Date: 09/25/2014 



Map Unit Description (Brief, Generated) 

The map units delineated on the detailed soil maps in a soil survey represent the soils or miscellaneous areas in the survey area. The map unit 
descriptions in this report, along with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more major kinds of soil or miscellaneous areas. A map unit is 
identified and named according to the taxonomic classification of the dominant soils. Within a taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, the soils are natural phenomena, and they have the characteristic variability of all natural 
phenomena. Thus, the range of some observed properties may extend beyond the limits defined for a taxonomic class. Areas of soils of a single 
taxonomic class rarely, if ever, can be mapped without including areas of ~!her taxonomic classes. Consequently, every map unit is made up of the 
soils or miscellaneous areas for which it is named and some minor components that belong to taxonomic classes other than those of the major soils. 

The Map Unit Description (Brief, Generated) report displays a generated description of the major soils that occur in a map unit. Descriptions of 
non-soil (miscellaneous areas) and minor map unit components are not included. This description is generated from the underlying soil attribute data. 

Additional information about the map units described in this report is available in other Soil Data Mart reports, which give properties of the soils and 
the limitations, capabilities, and potentials for many uses. Also, the narratives that accompany the Soil Data Mart reports define some of the 
properties included in the map unit descriptions. 

USDA Natural Resources 
iiiiii Conservation Service 

Survey Area Version: 9 

Survey Area Version Date: 09/25/2014 Page~8 



Hydric Soils 

Island of Molokai, Hawaii 

[This report lists only those map unit components that are rated as hydric. Dashes(---) in any column indicate that the data were not included in the 
database. Definitions of hydric criteria codes are included at the end of the report] 

Map symbol and 
map unit name 

KMW: 

Kealia silt loam 

USDA Natural Resources 
iiiiiii Conservation Service 

Percent 
Component of map Land form 

unit 

Kealia 45 Salt marshes 

Salt marsh 20 Salt marshes 

Survey Area Version: 9 

Survey Area Version Date: 09/25/2014 

Hydric Hydric 
rating criteria 

Yes 2 

Yes 3 
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Hydric Soils 

This table lists the map unit components that are rated as hydric soils in the survey area. This list can help in planning land uses; however, onsite 
investigation is recommended to determine the hydric soils on a specific site (National Research Council, 1995; Hurt and others, 2002). 

The three essential characteristics of wetlands are hydrophytic vegetation, hydric soils, and wetland hydrology (Cowardin and others, 1979; U.S. 
Army Corps of Engineers, 1987; National Research Council, 1995; Tiner, 1985). Criteria for all of the characteristics must be met for areas to be 
identified as wetlands. Undrained hydric soils that have natural _vegetation should support a dominant population of ecological wetland plant species. 
Hydric soils that have been converted to other uses should be capable of being restored to wetlands. 

Hydric soils are defined by the National Technical Committee for Hydric Soils (NTCHS) as soils that formed under conditions of saturation, 
flooding, or ponding long enough during the growing season to develop anaerobic conditions in the upper part (Federal Register, 1994). These soils, 
under natural conditions, are either saturated or inundated long enough during the growing season to support the growth and reproduction of 
hydrophytic vegetation. 

The NTCHS definition identifies general soil properties that are associated with wetness. In order to determine whether a specific soil is a hydric 
soil or nonhydric soil, however, more specific information, such as information about the depth and duration of the water table, is needed. Thus, 
criteria that identify those estimated soil properties unique to hydric soils have been established (Federal Register, 2002). These criteria are used to 
identify map unit components that normally are associated with wetlands. The criteria used are selected estimated soil properties that are described in 
"Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff, 2003) and in the "Soil Survey Manual" (Soil Survey Division 
Staff, 1993). 

If soils are wet enough for a long enough period of time to be considered hydric, they should exhibit certain properties that can be easily observed 
in the field. These visible properties are indicators of hydric soils. The indicators used to make onsite determinations of hydric soils are specified in 
"Field Indicators of Hydric Soils in the United States" (Hurt and others, 2002). 

Hydric soils are identified by examining and describing the soil to a depth of about 20 inches. This depth may be greater if determination of an 
appropriate indicator so requires. It is always recommended that soils be excavated and described to the depth necessary for an understanding of the 
redoximorphic processes. Then, using the completed soil descriptions, soil scientists can compare the soil features required by each indicator and 
specify which indicators have been matched with the conditions observed in the soil. The soil can be identified as a hydric soil if at least one of the 
approved indicators is present. 

Map units that are dominantly made up of hydric soils may have small areas, or inclusions, of nonhydric soils in the higher positions on the 
landform, and map units dominantly made up of nonhydric soils may have inclusions of hydric soils in the lower positions on the landform. 

The criteria for hydric soils are represented by codes in the table (for example, 283). Definitions for the codes are as follows: 

1. All Histels except for Folistels, and Histosols except for Folists. 
2. Soils in Aquic suborders, great groups, or subgroups, Albolls suborder, Historthels great group, Histoturbels great group, Pachic subgroups, or 
Cumulic subgroups that: 

A. are somewhat poorly drained and have a water table at the surface (0.0 feet) during the growing season, or 
B. are poorly drained or very poorly drained and have either: 

1) a water table at the surface (0.0 feet) during the growing season if textures are 
coarse sand, sand, or fine sand in all layers within a depth of 20 inches, or 

2) a water table at a depth of 0.5 foot or less during the growing season if 
permeability is equal to or greater than 6.0 in/hr in all layers within a depth of 20 inches, or 

3) a water table at a depth of 1.0 foot or less during the growing season if 
permeability is less than 6.0 in/hr in any layer within a depth of 20 inches. 

3. Soils that are frequently ponded for long or very long duration during the growing season. 
4. Soils that are frequently flooded for long or very long duration during the growing season. 

References: 
Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of wetlands and deep-water habitats of the United States. U.S. Fish and 
Wildlife Service FWS/OBS-79/31. 
Federal Register. September 18, 2002. Hydric soils of the United States. 
Federal Register. July 13, 1994. Changes in hydric soils of the United States. 
Hurt, G.W., P.M. Whited, and R.F. Pringle, editors. Version 5.0, 2002. Field indicators of hydric soils in the United States. 
National Research Council. 1995. Wetlands: Characteristics and boundaries. 
Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S. Department of Agriculture Handbook 18. 
Soil Survey Staff. 2003. Keys to soil taxonomy. 9th edition. U.S. Department of Agriculture, Natural Resources Conservation Service. 
Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making and interpreting soil surveys. 2nd edition. Natural Resources 
Conservation Service. U.S. Department of Agriculture Handbook 436. 
Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and Delaware Department of Natural Resources and Environmental 
Control, Wetlands Section. 
United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of Engineers wetlands delineation manual. Waterways Experiment 
Station Technical Report Y-87-1. · 
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Bruce Peterson, Director 
United States Department of Agriculture 
Natural Resources Conservation Service 
Pacific Islands Area 
P.O. Box 50004, Room 4-118 
Honolulu, Hawai'i 96850-0050 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Mr. Peterson: 

Thank you for your letter dated May 22, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works, we offer the following information in 
response to the comments in your letter: 

Comment No. 1: 

No portion of the project area is classified by AL/SH as "Prime Farmlands". 
However, there are map units within the Project Area designated as "Partially 
Hydric", meaning they could contain hydric soils. The Hydric Soils report indicates 
that soil map unit KMW- Kealia silt loam - contains 65 percent hydric soils (45% 
Kealia soils and 20% Salt marsh). 

The location and extent of soil map unit KMW can be found on the enclosed soil 
map. Hydric soils identify potential areas of wetlands. If wetlands do exist, any 
proposed impacts to these wetlands would need to demonstrate compliance with 
the Clean Water Act and may need an Army Corp of Engineers 404 permit. 

Response: Thank you for providing the soils map and related information. The 
U.S. Army Corps of Engineers (USAGE) was consulted and issued a determination 
that a Department of the Army permit is not required as the project components 
are entirely outside the wetland area. This will be noted in the Draft Environmental 
Assessment (EA) for the project. 

• 305 High Street, Suite 104 Wailuku, Hawaii 96793 , Tel: 808.244.2015 · Fax: 808.244.8729 

, 735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Bruce Peterson, Director, Pacific Islands Area 
September 7, 2016 
Page 2 

Comment No. 2: 

The enclosed Soil Sutvey Map identifies all soil map units in the project area as 
well as areas designated as "Parlial/y Hydric". The soil reporls include: (1) Map 
Unit Description, (2) Component Legend, (3) Map Unit Description (Generated), 
and (4) Hydric Soils List. 

The NRCS Soil Survey is a general planning tool and does not eliminate the need 
for an onsite investigation. 

Response: Thank you for providing the soils information in your letter. In April 
2014 and 2016, AECOS, Inc. carried out onsite investigation of the wetlands and 
soils in the project area that may be affected by the proposed drainage system 
alignment. The results of the field investigation are contained in AECOS' Wetland 
Delineation Report and Soil Sampling Report which will be included in the Draft 
EA. 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft EA. A copy of the Draft EA will be sent to your office for review and comment. 
Should you have any questions or require further information regarding the proposed 
action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

~ Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 
Susan Burr, AECOS, Inc. 

K:\DATA\MolfattNichol\KkakaiDrng AltAlignment\ECL Response Letters\USDA.eclresponse.letter.docx 
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Cheryl Okuma 

From: 
Sent: 

Kelly, Debra - NRCS-CD, Ho'olehua, HI <Debra.Kelly@hi.nacdnet.net> 
Monday, August 03, 2015 12:54 PM 

To: Cheryl Okuma 

Cc: kellydn@aloha.net 

Subject: Early consultation Request for Modified Kaunakakai Drainage System Improvement 
(Phase 18) Project, Kaunakakai, Molokai, Hawaii 

Dear Cheryl, 
Per phone conversation 7 /30/15 with Mich Hirano with questions on the subject topic, I was informed that comments 

could still be submitted via email to you. 

Letter sent to Ranae Ganske-Cerizo, NRCS was forwarded to the Molokai-Lanai Soil & Water Conservation District for 

comments which follows: 

• Please specify exactly where "the new culvert would curve to the southwest corner of the intersection and 

transition to a concrete-lined open channel" to the County parcel TMK(2) 5-3-001:003 - Before the County 

pumping station, avoiding the harbor tower? 

• Provide the wetland delineation map 

• Exactly where the "open channel" will end 

• Runoff to sheet flow in wetland area? 

• Provide information on channel to be concrete lined versus grassed to a rock lining at the wetland boundary 

• Potential impacts to neighboring properties 

• Possible archaeological sites M0-00118 DLNR? 

• Runoff numbers 

Please let me know if you have any questions. 

Debra Kelly 

Molokai-Lanai SWCD 

Conservation Specialist 

P.O. Box 396, Hoolehua 96729 
808-567-6868 ext 102 
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Debra Kelly 
U.S. Department of Agriculture 
Natural Resources Conservation Service 
Molokai-Lanai SWCD 
P.O. Box 396 
Ho'olehua, Moloka'i, Hawai'i 96729 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Ms. Kelly: 

Thank you for your email correspondence dated August 3, 2015 on the subject project. 
On behalf of the County of Maui, Department of Public Works, we offer the following 
information in response to the comments in your email: 

Comment: 

Please specify exactly where "the new culvert would curve to the southwest corner 
of the intersection and transition to a concrete-lined open channel" to the County 
parcel TMK(2) 5-3-001:003- Before the County pumping station, avoiding the 
harbor tower? 

Response: Since the early consultation request to the Natural Resources 
Conservation District in April 2015, there has been a slight modification to the 
project design. See Attachment "A" which shows the alignment of the new 
culvert, which avoids the County pumping station and the harbor tower. The 
existing culvert will transition to a new and larger culvert. A concrete lined open 
channel is no longer part of the proposed project. The project design also includes 
a three (3) foot high flood wall along the fence line of the County sewer pump 
station on property identified by TMK (2)5-3-005:007 (Parcel 7) to improve flood 
protection from the drainage system and from coastal flooding should sea levels 
rise in the future. An earthen berm will be constructed along TMK (2)5-3-001 :003 
(Parcel 3) (within the County right-of-way) extending from the west side of the 
pump station to a location near the Molokai Yacht Club (outside of the shoreline 
setback aea) to protect the properties situated to the east from flooding. 

· 305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Debra Kelly 
September 7, 2016 
Page2 

Comment No. 2: 

Provide the wetland delineation map. 

Response: A map and project plans showing the wetland delineation is 
included in this letter as Attachment "A" and Attachment "B" (Project sheets 
C-01, C-02 and C-03.) As will be discussed in the Draft Environmental 
Assessment (EA) for the project, the U.S. Army Corps of Engineers (USAGE) 
was consulted and issued a determination that a Department of Army Permit 
is not required for the project as there will be no physical improvements, 
grading or discharge of fill material occurring within the wetland delineated 
area or the area of tidal influence. 

Comment No. 3: 

Exactly where the "open channel" will end. 

Response: The new underground enforced concrete box culvert will end 
approximately 50 feet south of the County pump station parcel and 30 feet west of 
the harbor navigation tower. Refer to Attachment "A". 

Comment No. 4: 

Runoff to sheet flow in wetland area? 

Response: The existing wetland, located 30 feet downslope of the proposed 
improvements, provides an efficient flood conveyance corridor. Due to low-lying 
and flat topography, a large conveyance area is necessary to convey flood waters. 
Rather than construct an engineered drainage system, the project design utilizes 
the existing natural drainage path through the wetland. The proposed culvert 
outlets into an energy dissipation basin designed to slow down the stormwater 
entering the existing wetland area and prevent erosion at the end of the outlet. 

Comment No. 5: 

Provide information on channel to be concrete lined versus grassed to a rock lining 
at the wetland boundary. 

Response: A grass lined channel was evaluated in lieu of a concrete culvert or 
channel during concept development for the proposed drainage alignment. This 
option was not considered feasible because a grass lined channel could not 
provide adequate hydraulic conveyance capacity within the right-of-way and 
existing infrastructure constraints along the proposed alignment. 
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Debra Kelly 
September 7, 2016 
Page 3 

Comment No. 6: 

Potential impacts to neighboring properlies. 

Response: The project components include a flood wall on Parcel 7, to protect 
the existing County sewer pump station to improve flood protection in this area. 
As developed properties east of the wetland area are at risk of flooding during 
moderate to extreme wet weather events, an earth berm is included in the project 
along Parcel 3 to reduce the risk of flooding to these properties (e.g. Molokai Yacht 
Club). The height of the berm will vary from 2 feet to 3 feet above the existing 
grade and be completely outside of the adjacent wetland area and shoreline 
setback area. The project is intended to provide a benefit to the developed 
properties, by mitigating the potential impacts from flooding during wet weather 
events. The project preserves access to the Molokai Yacht Club via Hio Place and 
Parcel 3. · 

Comment No. 7: 

Possible archaeological sites M0-00118 DLNR? 

Response: The attached email between you and Tanya Lee-Greig from Cultural 
Surveys Hawai'i confirms that M0-00118 is not on TMK Parcel (2)5-3-001 :003 for 
the proposed project. See Attachment "C". 

Comment No. 8: 

Runoff numbers 

Response: Runoff is calculated in a preliminary drainage report prepared by 
Moffatt & Nichol for the project. The report determined that the proposed 
improvements do not result in any significant increase in runoff in the area. The 
Preliminary Drainage Report will be included in the Draft EA which will be 
distributed to your office for review. 
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Debra Kelly 
September 7, 2016 
Page 4 

We appreciate your input and will include a copy of your comment email correspondence 
and this response in the Draft EA. As mentioned above, a copy of the Draft EA will be 
sent to your office for review and comment. Should you have any questions or require 
further information regarding the proposed action, please contact me at (808) 244-2015. 

CKO:lh 
Attachments 

Very truly yours, 

~~ 
Jw Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works (w/attachments) 
Aaron Holloway, Moffatt & Nichol (w/attachments) 
Tanya Lee-Greig, Cultural Surveys Hawai'i, Inc. (w/attachments) 
Susan Burr, AECOS, Inc. (w/attachments) 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\NRCS.eclresponse.letter.docx 
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Cheryl Okuma 

From: 
Sent: 
To: 
Subject: 

Importance: 

Cheryl Okuma 
Friday, April 15, 2016 9:05 AM 
Cheryl Okuma 
FW: Kaunakakai Drainage "B" Draft AIS and Response from NRCS re. M0-0118 
(Reference CSH Job Code: KAUNAKAKAI7) 

High 

From: Kelly, Debra, NRCS-CD, Ho'olehua, HI [mailto:Debra.Kelly@hi.nacdnet.net] 
Sent: Monday, April 11, 2016 10:34 AM 
To: Tanya Lee-Greig <LeeGreig@culturalsurveys.com> 
Subject: RE: Kaunakakai Drainage "B" -- M0-0118 

Aloha Tanya, 

After reviewing the attached document, reviewing the referenced project Sarah mentioned, I do agree that I questioned 

the DLNR M0-00118 as noted in the document and agree that the sites is not in the TMK parcel (2) 5-3-001:003 for the 
Kaunakakai Drainage System Improvement Project. Thank you for your assistance in locating the file. 

Maha lo, 

Debra Kelly 
Molokai-Lanai SWCD 
Conservation Specialist 

P.O. Box 396, Hoolehua 96729 
808-567-6868 ext 102 

From: Tanya Lee-Greig [mailto:LeeGreig@culturalsurveys.com] 
Sent: Thursday, April 07, 2016 10:00 AM 
To: Kelly, Debra, NRCS-CD, Ho'olehua, HI <Debra.Kelly@hi.nacdnet.net> 
Cc: Cheryl Okuma <Cheryl@munekiyohiraga.com> 
Subject: Kaunakakai Drainage "B" -- M0-0118 

Aloha Debra, 
Maha lo a nui for taking the time to speak with me this morning and allowing me to follow up regarding the subject 
project. We are in the process of finalizing the draft AIS for the subject project and want to be sure that we are including 
everything that we need to include or address. I understand that there was some concern regarding the proximity of the 
project to "M0-00118DLNR" and I am looking to clarify whether this number is in reference to a possible internal NRCS 
site number or an SHPD Library Report Number (see attached). Going through the records, we note that Sara Collins had 
identified three sites within an area mauka of the subject project area -- unfortunately I was not able to get a hold of the 
report through our Maui SHPD Office. I want to be sure that I am looking at the correct information, as the reference 
number is more in keeping with the SHPD Library numbering system, or if the reference number is related to an internal 
tracking system for another division within DLNR or NRCS. Any assistance or clarification that you might be able to 
provide would be greatly appreciated. 

Malama, 
Tanya L. Lee-Greig 
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Cultural .Surveys Hawai'i -- Maui Office 
1860 Main Street 
Wailuku, HI 96793 

808.242.9882 {office) 
808.244.1994 {fax) 
http://www.culturalsurveys.com/ 

Confidentiality Notice: The information contained in this message and any attachments may contain confidential or 
proprietary material and is intended solely for the use of the person or entity to which it is addressed. Any 
unauthorized review, use, disclosure or distribution of this communication is strictly prohibited. If you have received 
this communication in error, please immediately notify the sender by reply e-mail and destroy all copies of this 
communication and any attachments. 

This electronic message contains information generated by the USDA solely for the intended recipients. Any 
unauthorized interception of this message or the use or disclosure of the information it contains may violate the 
law and subject the violator to civil or criminal penalties. If you believe you have received this message in error, 
please notify the sender and delete the email immediately. 

123 
2 



United States Department of the Interior 

In Reply Refer To: 
OlEPIF00-2015-TA-0245 

Ms. Cheryl K. Okuma 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

FISH AND WILDLIFE SERVICE 
Pacific Islands Fish and Wildlife Office 
300 AlaMoana Boulevard, Room 3-122 

Honolulu, Hawaii 96850 

JUN ~:1 2015 

MAY .2 8-.2015 

Subject: Technical Assistance for the Proposed Modification to the Kaunakakai Drainage 
System Improvement (Phase lB) Project, Kaunakakai, Molokai, Hawaii. 

Dear Ms. Okuma: 

The U.S. Fish and Wildlife Service (Service) received your correspondence on April 28, 2015 
requesting comments regarding the proposed modification to the Kaunakakf!.i Drainage System 
Improvement (Phase lB) Project, Kaunakakai, Molokai, Hawaii. The proposed new alignment 
for the project involves the construction of a drainage system that will originate and directly 
connect to the existing box culvert under the intersection of Maunaloa/Kamehameha V Highway 
and Kaunakakai Place. The new culvert would then curve to the southwest of the intersection 
and transition to a concrete-lined open channel. The channel will follow the existing drainage 
path in a westerly direction along the Maunaloa/Kamehameha V Highway to a County parcel 
identified by TMK (2) 5-3-001 :003 (Parcel 3). From the channel, storm water will flow through 
a natural trapezoid channel with rock lining to a wetland boundary on Parcel 3. 

Based on information you provided and pertinent information in our files, including data 
. compiled by the Hawaii Biodiversity and Mapping Project, we have determined that there is no 

designated critical habitat within the proposed project footprint. There are seven listed species 
potentially in the vicinity of the project area: the endangered Hawaiian petrel (Pterodroma 
phaeopygia sandwichensis) and threatened Newell's shearwater (Puffinus auricularis newelli) 
(collectively referred to as "seabirds"), and the endangered Hawaiian hoary bat (Lasiurus 
cinereus semotus), Blackburn's sphinx moth (Manduca blackbumi), Hawaiian stilt (Himantopus 
mexicanus knudseni), Hawaiian coot (Fulica alai) and nene or Hawaiian goose (Branta 
sandvicensis). The Service recommends the following measures to avoid and minimize project 
impacts to these listed species: 

Seabirds 
Hawaiian petrels and Newell's shearwaters may transit over the proposed project area while 
flying between the ocean and nesting sites in the mountains during their breeding season (March 
through November). Seabird fatalities resulting from collisions with artificial structures that 
extend above the surrounding vegetation have been documented in Hawaii where high densities 
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Ms. Cheryl K. Okuma 

of transiting seabirds occur. Additionally, artificial lighting can adversely impact seabirds by 
causing disorientation which may result in collision with utility lines, buildings, fences, and 
vehicles. Fledging seabirds are especially affected by artificial lighting and have a tendency to 
exhaust themselves while circling the light sources and become grounded. Too weak to fly, 
these birds become vulnerable to depredation by feral mammals such as small Indian mongoose 
(Herpestres auropunctatus), cats (Felis catus), and dogs (Canisfaniiliaris). Therefore the 
Service recommends that night work requiring artificial illumination be avoided during the 
seabird :fledging seasons (approximately September 1 through December 15). To minimize 
impacts to seabirds in Hawaii, we recommend shielding outdoor lights so that light is directed 
downwards and avoiding upward directed accent lighting. 

Hawaiian hoary bat 

2 

The Hawaiian hoary bat is known to occur across a broad range of habitats throughout ·the State 
of Hawaii. This bat roosts in both exotic and native woody vegetation and, while foraging, 
leaves young unattended in "nursery" trees and shrubs. If trees or shrubs suitable for bat 
roosting are cleared during the Hawaiian hoary bat breeding season (June 1 to September 15), 
there is a risk that young bats that cannot yet fly on their own could inadvertently be harmed or 
killed. As a result, the Service recommends that woody plants greater than 15 feet tall should not 
be removed or trimmed during the Hawaiian hoary bat breeding season. Additionally, Hawaiian 
hoary bats forage for insects from as low as three feet to higher than 500 feet above the ground. 
When barbed wire is used in fencing, Hawaiian hoary bats can become entangled. The Service, 
therefore, recommends that barbed wire not be used for fencing as part of this proposed action. 

Blackburn's sphinx moth 
Blackburn's sphinx moths feed on nectar from native plants, including beach morning glory 
(Ipomoea pes-caprae), iliee (Plumbago zeylanica), and maiapilo (Capparis sandwichiana); 
larvae feed upon non-native tree tobacco (Nicotiana glauca) and native aiea (Nothocestrum 
latifolium). Tree tobacco is a weed species that grows rapidly and inhabits disturbed places, 
roadsides, urban waste areas, gravel quarries, landscaped sites, and natural communities, 
including riparian areas, grassland, and woodland. Due to the invasive nature and rapid growth 
of tree tobacco, it is possible it may be at the proposed construction area. Therefore, we 
recommend that a qualified biologist survey the project area for the presence of Blackburn's 
sphinx moth and its host plants. We recommend that these surveys be conducted during the 
wettest portion of the year (usually November-April) and approximately four to eight weeks. 
following a significant rainfall event. Surveys should include looldng for eggs, larvae, and signs 
of larval feeding (chewed stems, frass, or leaf damage). 

Hawaiian stilt and Hawaiian coot 
Construction of the storm water drainage system may attract Hawaiian stilts and Hawaiian coots 
(collectively known as waterbirds) to the site. In particular, that Hawaiian stilt is known to nest 
in sub-optimal locations (e.g., any ponding water if water is present). Hawaiian waterbirds 
attracted to sub-optimal habitat may suffer adverse impacts, such as predation and reduced 
reproductive success, and thus the project may create an attractive nuisance. Therefore, we 
recommend you work with our office during project planning so that we may assist you in 
developing measures to avoid impacts to listed waterbirds (e.g., fencing, vegetation control, and 
measures to avoid ponding of water in the drainage system). 
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Nene 
Nene are known to occupy various habitat and vegetation community types ranging from coastal 
dune vegetation and non-native grasslands (such as golf courses, pastures, and rural areas) to 
sparsely vegetated low- and high-elevation lava flows and other habitats on Maui, Molokai, 
Hawaii, Kauai, and Oahu. Nene have an extended breeding season with eggs reported from all 
months except May, June, and July. Nesting peaks in December and most goslings hatch from 
December to January. Nene nest on the ground, in a shallow scrape in the dense shade of a shrub 
or other vegetation. There is the potential for noise and disturbance from construction or 
changes in water level associated with projects implemented in the vicinity of streams, rivers, 
marshes, ponds, reservoirs, fish ponds, impoundments, or other areas with standing water to 
reduce the reproductive success or survival of nene. Therefore to avoid adverse impacts to nene 
we recommend the following measures be implemented: 

• A qualified individual will conduct nene surveys at the proposed project site prior to 
project initiation. Nest searches will be conducted if the project will occur during the 
nene breeding season (October to March). 

• Should an active nest be discovered, a 100-foot buffer will be established and maintained 
around the nest and broods of goslings until the go slings have fledged. No potential 
disruptive activities (i.e. major construction, earth movement, use of large, noisy 
equipment) should occur within this buffer. 

o If one or more nene is observed within the project site, or flies into the site while 
activities are occurring, all activities will halt within 100 feet of the individual(s). Work 
will not resume until the individuals(s) leave th~ area on their own accord. 

• Any manipulation or alteration of known nene nesting habitat will not occur during the 
breeding season. 

• Avoid water features and planting of grasses that will attract nene in landscaping areas. 

Implementation of these measures will minimize but does not ensure that ta1ce of listed species 
associated with this proposed action will be fully avoided. Therefore, a consultation pursuant to 
section 7 of the BSA may be necessary and can be initiated by the federal agency serving as a 
nexus for this project. Alternatively, that federal agency can designate a non-federa1 
representative to conduct an informal consultation on their behalf. 

Thank you for your efforts to conserve listed species and native habitats. Please contact Fish and 
Wildlife Biologist Jay Nelson (808-792-9441) if you have any questions or for further guidance. 

Sincerely, 

!~~ 
Mi helle Bogardus 
Island Team Leader 
Maui Nui and Hawaii Island 
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Michelle Bogardus, Island Team Leader, Maui Nui and Hawai'i Island 
United States Department of the Interior 
Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122 
Honolulu, Hawai'i 96850 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i 
Reference: 01 EPIF00-2015-TA-0245 

Dear Ms. Bogardus: 

Thank you for your letter dated May 28, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works (DPW), we offer the following information in 
response to the comments in your letter: 

Comment No. 1: 

Based on information you provided and pertinent information in our files, 
including data compiled by the Hawaii Biodiversity and Mapping Project, we have 
determined that there is no designated critical habitat within the proposed project 
footprint. There are seven listed species potentially in the vicinity of the project 
area: the endangered Hawaiian petrel (Pterodroma phaeopygia sandwichensis) 
and threatened Newell's shearwater (Puffinus auricularis newel/i) (collectively 
referred to as "seabirds''), and the endangered Hawaiian hoary bat (Lasiurus 
cinereus semotus), Blackburn's sphinx moth (Manduca blackbumi), Hawaiian 
stilt (Himantopus mexicanus knudseni), Hawaiian coot (Fulica alai) and nene or 
Hawaiian goose (Branta sandvicensis). The Service recommends the following 
measures to avoid and minimize project impacts to these listed species. 

Response: DPW will implement measures as recommended by the Service 
below in order to avoid and minimize project impacts to the species 
listed in your letter. 

• 305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Seabirds: Should DPW implement any night work requiring artificial 
illumination for the project, such work will be avoided during the 
seabird fledging seasons (approximately September 1 through 
December 15). Outdoor lights will be shielded and directed 
downwards to avoid upward directed accent lighting in order to 
minimize impacts to seabirds. 

Hawaiian hoary bat: The construction plans for the project will 
include notes that woody plants greater than 15 feet tall will not be 
removed or trimmed during the Hawaiian hoary bat breeding season 
(June 1 to September 15). Barbed wire fencing is not included in this 
proposed work. 

Blackburn's sphinx moth: There was no finding of the Blackburn's 
sphinx moth during the biological survey on the project area in June 
2015. A qualified biologist will be contracted, to survey the project 
area for the presence of Blackburn's sphinx moth and its host plants 
prior to construction. The additional biological survey will be carried 
out during the wettest portion of the year (usually November through 
April) and approximately four (4) to eight (8) weeks following a 
significant rainfall. The biological survey will include observations for 
eggs, larvae, and signs of larval feeding (chewed stems, frass or leaf 
damage). 

Hawaiian stilt and Hawaiian coot: During project planning DPW 
will work with your office regarding the development of measures to 
avoid impacts to listed waterbirds (Hawaiian stilts and Hawaiian 
coots). 

Nenc~: A qualified individual will conduct nene surveys at the 
proposed project site prior to project construction and nest searches 
will be conducted if the project occurs during breeding season 
(October through March). A 100-foot buffer will be established and 
maintained around active nests and broods until the goslings have 
fledged and disruptive activities such as major construction, earth 
movement,· and use of large noisy equipment will not occur in this 
buffer area. Should a nene be observed within the project site or fly 
into the site whiie there is an Occurrence of work, such activities will 
be halted within 100-foot of the nene and work will resume when the 
nene leaves the area of its own accord. During nene breeding 
season, manipulation or alteration of any known nene nesting habitat 
will be avoided. DPW will continue to coordinate with your office 
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regarding the development of additional measures as may be 
needed to avoid impacts to nene in the project area. 

Comment No. 2: 

Implementation of these measures will minimize but does not ensure that take 
of listed species associated with this proposed action will be fully avoided. 
Therefore, a consultation pursuant to section 7 of the ESA may be necessary 
and can be initiated by the federal agency serving as a nexus for this project. 
Alternatively, that federal agency can designate a non-federal representative to 
conduct an informal consultation on their behalf. 

Response: DPW notes your comment that a federal agency serving as a nexus 
agency for this project may choose to initiate Section 7 ESA 
consultation for this project. 

We appreciate your input and will inc.l!Jde a copy of your comment letter and this response 
in the Draft EA. A copy of the Draft EA will be sent to your office for review and comment. 
Should you have any questions or require further information regarding the proposed 
action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

~~ 
W- Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt Nichol 
Susan Burr, AECOS, Inc. 

K:\DATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\USFWS.eclresponse.letter.docx 
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DAVIDY. IGE 
GOVERNOR 

STATE OF HAWAII 
DEPARTMENT OF ACCOUNTING AND GENERAL SERVICES 

P.O. BOX 119, HONOLULU, HAWAII 96810-0119 

Ms. Cheryl K. Okuma 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Okuma: 

MAY-? 2015 

Subject: Early Consultation Request for Modified Kaunakakai Drainage 
System Improvement (Phase lB) Project 
Kaunakakai, Molokai 
TMK: (2) 5-3-001: 003 

MAY 11 2015 

DOUGLAS MURDOCK 
Comptroller 

AUDREY HIDANO 
Deputy Comptroller 

Thank you for the opportunity to provide comments for the subject project. The subject project 
does not affect any of the Department of Accounting and General Services' existing facilities, 
and we have no comments to offer at this time. 

If you have any questions, your staff may call Ms. Gayle Takasaki of the Public Works Division 
at 586-0584. 

Sincerely, 

t~-1~ 
UGLASMURDOCK 

mptroller 

(P)l 103.5 
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MUNEKIYO HIRAGA 

Douglas Murdock, Comptroller 
Department of Accounting and General Services 
State of Hawai'i 
P.O. Box 119 
Honolulu, Hawai'i 96810-0119 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i ((P)1103.5) 

Dear Mr. Murdock: 

Thank you for your letter, dated May 7, 2015, on the subject project. The County of Maui, 
Department of Public Works acknowledges that the State of Hawai'i, Department of 
Accounting and General Services has no comments to offer as the subject project does 
not affect any of the department's existing facilities. 

We appreciate your input and will include a copy of your department's comment letter in 
the Draft Environmental Assessment (EA). A copy of the Draft EA will be sent to your 
office for review and comment. Should you have any questions or require further 
information regarding the proposed action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

~~ 
.frr Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDA TA \MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\DAGS.eclresponse. letter.docx 

305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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APR 8 0 2015 
DAVIDY. IGE 

GOVERNOR 
KATHRYN S. MATAYOSHI 

SUPERINTENDENT 

/ 

STATE OF HAWAl'I 

DEPARTMENT OF EDUCATION 

P.O. BOX 2360 

HONOLULU, HAWAl'I 96804 

OFFICE OF SCHOOL FACILITIES AND SUPPORT SERVICES 

April 28, 2015 

Ms. Cheryl K. Okuma 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Re: Early Consultation Reque~t for Modified Kaunakakai Drainage System Improvement (Phase lB) Project, 
Kaunakakai, Molokai, Hawaii 

Dear Ms. Okuma: 

The Department of Education (DOE) has reviewed the Early Consultation Request for Modified Kaunakakai 
Drainage System Improvement (Phase lB) Project. 

The DOE has no comment to offer regarding this project. 

We appreciate the opportunity to provide comment. If you have any questions, please call Heidi Meeker of 
the Facilities Development Branch at (808) 377-8301. 

Re~~ ~ 
A:U::~. Masden II 

Public Works Manager 
Planning Section 

KGM:jmb 

AN AFFIRMATIVE ACTION AND EQUAL OPPORTUNITY EMPLOYER 
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Kenneth G. Masden 11, Public WOrks·-Man-ager 
State of Hawai'i 
Department of Education, Planning Section 
P.O. Box 2360 
Honolulu, Hawai'i 96804 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter for the Proposed Modified Kaunakakai 
Drainage System Improvement (Phase IB) Project, Kaunakakai, 
Moloka'i Hawai'i 

Dear Mr. Masden II: 

Thank you for your letter, dated April 28, 2015, in response to our request for early 
consultation comments on the subject project. On behalf of the County of Maui, 
Department of Public Works (DPW) we acknowledge that the Department of Education 
has no comments to offer on the subject project at this time. 

We appreciate your input and will include a copy of your comment letter in the Draft 
Environmental Assessment (EA). A copy of the Draft EA will be sent to your office for 
review and comment. Should you have any questions or require further information 
regarding the proposed action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

{ltr Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\DOE.eclresponse.letter.docx 

. 305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

· 735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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DAVIDY. IGE 
GOVERNOR OF HAWAJI 

Munekiyo & Hiraga, Inc. 
Attn: Cheryl K. Okuma 
305 High Street, Suite 104 
Wailuku, Hawai'i 96793 

STATE OF HAWAII 
DEPARTMENT OF HEALTH 

P. 0. BOX 3378. 
HONO~ULU, HI 96801-3378 

May 18, 2015 

Facility/Site: Kaunakakai Drainage System B 

MAY~ 12015 

VIRGINIA PRESSLER, M.D. 
DIRECTOR OF HEALTH 

In reply, please refer to: 
File: 

2015·220.JP 

Subject: Response to Early Consultation Request for Modified Kaunakakai 
Drainage System Improvement (Phase 1 B) Project, Kaunakakai, Molokai, 
Hawai'i, dated April 21, 2015 

Dear Ms. Okuma: 

The Hawai'i Department'of Health (HDOH); Hazard Evaluation & Emergency Response 
Office (HEER Office) has reviewed the Subject document. The proposed re-alignment 
of the drainage system will result in avoidance of the area where soil/groundwater 
contamination has been documented or is suspected to occur just west of the Island 
Petroleum terminal near the Kaunakakai Place and Beach Road intersection. 
Consequently, it is expected that completion of the re-alignment project as described 
will not require coordination or special management plans with the HDOH HEER Office 
in regards to issues regarding known petroleum-contaminated soil or groundwater. 

The re-alignment of the drainage system to the west should also provide more 
protection from the probability of discovery of other (currently unknown) sources of 
contamination, as it is further away from some historic commercial/industrial 
development in the area. However, please note that the requirement still remains (as for 
any construction project that involves excavation) to immediately report any gross soil or 
groundwater contamination that may be directly observed or noted via smell or other 
means during the re-alignment project, with follow-up in consultation with the HEER 
Office. 

The HDOH Clean Water Branch should also·be contacted for comments on this project, 
if not already, as the water-related issues are .their primary responsibility. Darryl Lum 
and Scott Murakawa are two contacts in the Honolulu Clean Water Branch that can be 
contacted, as necessary, at (808) 586-4309, PO Box 3378, Honolulu, 96801-3378. 
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May 18, 2015 
Page2 

Sincerely, 

~~ 
John Peard, Remediation Project Manager 
Hazard Evaluation & Emergency Response Office, Hilo 

cc: Laura Mcintyre, AICP, HDOH Environmental Planning Office 
Darryl Lum and Scott Murakawa, HDOH Clean Water Branch 
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John Peard, Remediation Project Manager 
State of Hawai'i 
Department of Health 
Hazard Evaluation & Emergency Response Office, Hilo 
P.O. Box 3378 
Honolulu, Hawai'i 96801-3378 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase 18) Project, 
Kaunakakai, Moloka'i, Hawai'i 
Reference File: 2015-220-JP 

Dear Mr. Peard: 

Thank you for your letter dated May 18, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works (DPW), we offer the following information in 
response to the comments in your letter: 

J\.' 

Comment No. 1: 

The proposed re-alignment of the drainage system will result in avoidance of the 
area where soil/groundwater contamination has been documented or is suspected 
to occur just west of the Island Petroleum terminal near the Kaunakakai Place and 
Beach Road intersection. Consequently, it is expected that completion of the re
alignment project as described will not require coordination or special management 
plans with the HDOH HEER Office in regards to issues regarding known 
petroleum-contaminated soil or groundwater. 

Response: As noted in your letter, the project re-design locates the drainage 
system alignment outside of the known petroleum-contaminated 
area. As such, we note your determination that special 
management plans with the HDOH HEER are not anticipated to be 
required. 

305 High Street, Suite 104 

735 Bishop Street, Suite 321 

Wailuku, Hawaii 96793 Tel: 808.244.2015 

Honolulu, Hawaii 96813 Tel: 808.983.1233 

Fax: 808.244.8729 

136 



John Peard 
September 7, 2016 
Page 2 

Comment No. 2: 

The re-alignment of the drainage system to the west should also provide more 
protection from the probability of discovery of other (currently unknown) sources 
of contamination, as it is further away from some historic commercial/industrial 
development in the area. However, please note that the requirement still remains 
(as for any construction project that involves excavation) to immediately report any 
gross soil or groundwater contamination that may be directly observed or noted 
via smell or other means during the re-alignment project, with follow-up 
consultation with the HEER Office. 

Response: DPW acknowledges and confirms should any gross soil or 
groundwater contamination be directly observed or noted via smell 
or other means during project construction, the find will be 
immediately reported and there will be follow-up consultation with the 
HEER Office. 

Comment No. 3: 

The HOOH Clean Water Branch should also be contacted for comments on this 
project, if not already, as the water-related issues are their primary responsibility. 
Darryl Lum and Scott Murakawa are two contacts in the Honolulu Clean Water 
Branch that can be contacted, as necessary, at (808) 586-4309, PO Box 3378, 
Honolulu, 96801-3378. 

Response: A letter requesting early cons·ultation ·comments was mailed to the 
HDOH Clean Water Branch (CWB) for their review of this proposed 
project. Further coordination will be carried out with the CWB, as 
required, through the Environmental Assessment (EA) and 
permitting process. 
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We appreciate your input and will include a copy of your comment letter and this response 
in the Draft EA. Should you have any questions or require further information regarding 
the proposed action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

~OJ--
fly Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:\DA T A\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\DOH-HEER. eel response.letter. docx 
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DAVIDY. IGE 
GOVERNOR OF HAWAII 

Ms. Cheryl K. Okuma 
Senior Advisor 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Okuma: 

STATE OF HAWAII 
DEPARTMENT OF HEAL TH 

P. 0, BOX 3378 
HONOLULU, HI 96801-3378 

May 11, 2015 

l/iA'f 14 2015 

VIRGINIA PRESSLER, M.D. 
DIRECTOR OF HEALTH 

In reply, please refer to: 
EMD/CWB 

05014PJF.15 

SUBJECT: Comments for Early consultation request for modified Kaunakakai 
drainage system improvement (Phase 1 B) project 
Kauanakakai, Island of Molokai 

The Department of Health (DOH), Clean Water Branch (CWB), acknowledges receipt 
of your letter, dated April 21, 2015, requesting comments on your project. The 
DOH-CWB has reviewed the subject document and offers these comments. Please 
note that our review is based solely on the information provided in the subject document 
and its compliance with the Hawaii Administrative Rules (HAR), Chapters 11-54 and 
11-55. You may be responsible for fulfilling additional requirements related to our 
program. We recommend that you also read our standard comments on our website at: 
http ://health. hawaii .gov /epo/files/2013/05/Clean-Water-B ranch-Std-Comments. pdf. 

' 

1. Any project and its potential impacts to State waters must meet the following criteria: 

a. Antidegradation policy (HAR, Section 11-54-1.1 ), which requires that the existing 
uses and the level of water quality necessary to protect the existing uses of the 
receiving State water be maintained and protected. 

b. Designated uses (HAR, Section 11-54-3), as determined by the classification of 
the receiving State waters. 

c. Water quality criteria (HAR, Sections 11-54-4 through 11-54-8). 

2. You may be required to obtain National Pollutant Discharge Elimination System 
(NPDES) permit coverage for discharges of wastewater, including storm water 
runoff, into State surface waters (HAR, Chapter 11-55). 
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05014PJF.15 

For NPDES general permit coverage, a Notice of Intent (NOi) form must be submitted 
at least 30 calendar days before the commencement of the discharge. An application 
for an NPDES individual permit must be submitted at least 180 calendar days before 
the commencement of the discharge. To request NP DES permit coverage, you must 
submit the applicable form ("CWB Individual NPDES Form" or "CWB NOi Form") 
through the e-Permitting Portal and the hard copy certification statement with the 
respective filing fee ($1,000 for an individual NPDES permit or $500 for a Notice of 
General Permit Coverage). Please open thee-Permitting Portal website located at: 
https://eha-cloud.doh.hawaii.gov/epermit/. You will be asked to do a one-time 
registration to obtain your login and password. After you register, click on the 
Application Finder tool and locate the appropriate form. Follow the instructions 
to complete and submit the form. · 

3. If your project involves work in, over, or under waters of the United States, it is highly 
recommended that you contact the Army Corp of Engineers, Regulatory Branch 
(Tel: 835-4303) regarding their permitting requirements. 

Pursuant to Federal Water Pollution Control Act [commonly known as the "Clean 
Water Act" (CWA)], Paragraph 401 (a)(1 ), a Section 401 Water Quality Certification 
(WQC) is required for "[a]ny applicant for Federal license or permit to conduct any 
activity including, but not limited to, the construction or operation of facilities, which 
may result in any discharge into the navigable waters ... " (emphasis added). 
The term "discharge" is defined in CWA, Subsections 502(16), 502(12), and 502(6); 
Title 40 of the Code of Federal Regulations, Section 122.2; and HAR, Chapter 11-54. 

4. Please note that all discharges related to the project construction or operation 
activities, whether or not NPDES permit coverage and/or Section 401 WQC are 

. required, must comply with the State's Water Quality Standards. Noncompliance 
with water quality requirements contained in HAR, Chapter 11-54, and/or permitting 
requirements, specified in HAR, Chapter 11-55, may be subject to penalties of 
$25,000 per day per violation. 

5. It is the State's position that all projects must reduce, reuse, and recycle to protect, 
restore, and sustain water quality and beneficial uses of State waters. Project 
planning should: 

a. Treat storm water as a resource to be protected by integrating it into project 
planning and permitting. Storm water has long been recognized as a source of 
irrigation that will not deplete potable water resources. What is often overlooked 
is that storm water recharges ground water supplies and feeds streams and 
estuaries; to ensure that these water cycles are not disrupted, storm water 
cannot be relegated as a waste product of impervious surfaces. Any project 
planning must recognize storm water as an asset that sustains and protects 
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natural ecosystems and traditional beneficial uses of State waters, like 
community beautification, beach going, swimming, and fishing. The approaches 
necessary to do so, including low impact development methods or ecological 
bio-engineering of drainage ways must be identified in the planning stages to 
allow designers opportunity to include those approaches up front, prior to seeking 
zoning, construction, or building permits. 

b. Clearly articulate the State's position on water quality and the beneficial uses of 
State waters. The plan should include statements regarding the implementation 
of methods to conserve natural resources (e.g., minimizing potable water for. 
irrigation, gray water re-use options, energy conservation through smart design) 
and improve water quality. 

c. Consider storm water Best Management Practice (BMP) approaches that 
minimize the use of potable water for irrigation through storm water storage 
and reuse, percolate storm water to recharge groundwater to revitalize natural 
hydrology, and treat storm water which is to be discharged. 

d. Consider the use of green building practices, such as pervious pavement and 
landscaping with native vegetation, to improve water quality by reducing 
excessive runoff and the need for excessive fertilization, respectively. 

e. Identify opportunities for retrofitting or bio-engineering existing storm water 
infrastructure to restore ecological function while maintaining, or even ·enhancing, 
hydraulic capacity. Particular consideration should be given to areas prone to 
flooding, or where the infrastructure is aged and will need to be rehabilitated. 

If you have any questions, please visit our website at: http://health.hawaii.gov/cwb/, 
or contact the Engineering Section, CWB, at (808) 586-4309. 

Sincerely, 

A~~~F 
Clean Water Branch 

JF:ay 
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MUNEKIYO H~RAGA 

Alec Wong. P.E., Chief 
State of Hawai'i 
Department of Health 
Clean Water Branch 
P.O. Box 3378 
Honolulu, Hawai'i 96801-3378 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i Reference EMD/CWB 05014PJF.15 

Dear Mr. Wong: 

Thank you for your letter, dated May 11, 2015, providing early consultation comments on 
the subject project. On behalf of the County of Maui, Department of Public Works (DPW), 
we offer the following information in response to the comments noted in your letter. 

The proposed project will comply with applicable requirements of the Hawai'i 
Administrative Rules (HAR), Chapters 11-54 and 11-55 and any additional requirements 
related to Department of Health - Clean Water Branch programs. The standard 
comments on the Department of Health website will be reviewed by the design team for 
applicability to the project. 

Comment No. 1: 

Any project and its potential impacts to State waters must meet the following 
criteria: 

a. Antidegradation policy (HAR, Section 11-54-1.1), which requires that the 
existing uses and the level of water quality necessary to protect the existing 
uses of the receiving State water be maintained and protected. 

b. Designated uses (HAR, Section 11-54-3), as determined by the 
classification of the receiving State waters. 

c. Water quality criteria (HAR, Sections 11-54-4 through 11-54-8). 

305 High Street, Suite 104 

735 Bishop Street, Suite 321 

Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

Honolulu, Hawaii 96813 · Tel: 808.983.1233 
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Response: The proposed project will comply with applicable requirements set 
forth by HAR, Section 11-54-1.1, Section 11-54-3, and Sections 11-
54-4 through 11-54-8. 

Comment No. 2: 

You may be required to obtain National Pollutant Discharge Elimination System 
(NPDES) permit coverage for discharges of wastewater, including storm water 
runoff, into State surface waters (HAR, Chapter 11-55). 

For NPOES general permit coverage, a Notice of Intent (NO I) form must be 
submitted at least 30 calendar days before the commencement of the discharge. 
An application for an NPDES individual permit must be submitted at least 180 
calendar days before the commencement of the discharge. To request NPDES 
permit coverage, you must submit the applicable form ("CWB Individual NPDES 
Form" or "CWB NO/ Form") through the e-Permitting Portal and the hard copy 
certification statement with the respective filing fee ($1, 000 for an individual 
NPDES permit or $500 for a Notice of General Permit Coverage). Please open 
the e-Permitting Portal website located at: https:l!eha
cloud. doh.hawaii.govlepermitl. You will be asked to do a one-time registration to 
obtain your login and password. After you register, click on the Application 
Finder tool and locate the appropriate form. Follow the instructions to complete 
and submit the form. 

Response: An NPDES permit will be obtained prior to construction as may be 
applicable to the project. 

Comment No. 3: 

If your project involves work in, over, or under waters of the United States, it is 
highly recommended that you contact the Army Corp of Engineers, Regulatory 
Branch (Tel: 835-4303) regarding their permitting requirements. 

Pursuant to Federal Water Pollution Control Act [commonly known as the "Clean 
Water Act" (CWA)], Paragraph 401 (a)(1 ), a Section 401 Water Quality Certification 
(WQC) is required for "[a]ny applicant for Federal license or permit to conduct ·any 
activity including, but not limited to,- the construction or operation of facilities, which 
may result in any discharge into the navigable waters ... "(emphasis added). The 
term "discharge" is defined in CWA, Subsections 502(16), 502(12), and 502(6); 
Title 40 of the Code of Federal Regulations, Section 122.2; and HAR, Chapter 11-
54. 
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Response: The U.S. Army Corps of Engineers (USAGE), Regulatory Branch 
was consulted regarding the proposed project. USAGE issued a 
determination that a Department of the Army (DA) Permit is not 
required for the project as the project components are entirely 
outside the wetland areas in the vicinity of the project. A request for 
early consultation comments regarding the proposed project was 
submitted to the Corps and the agency will also be provided with a 
copy of the Draft Environmental Assessment (EA) for review. See 
Attachment "A". 

Comment No. 4: 

Please note that all discharges related to the project construction or operation 
activities, whether or not NPOES permit coverage and/or Section 401 WQC are 
required, must comply with the State's Water Quality Standards. Noncompliance 
with water quality requirements contained in HAR, Chapter 11-54, and/or 
permitting requirements, specified in HAR, Chapter 11-55, may be subject to 
penalties of $25, 000 per day per violation. 

Response: 

We acknowledge that all discharges related to project construction or operation 
activities must comply with the State's Water Quality Standards. 

Comment No. 5: 

It is the State's position that all projects must reduce, reuse, and recycle to 
protect, restore, and sustain water quality and beneficial uses of State waters. 
Project planning should: 

a. Treat storm water as a resource to be protected by integrating it into 
project planning and permitting. Storm water has long been recognized 
as a source of irrigation that will not deplete potable water resources. 
What is often overlooked is that storm water recharges ground water 
supplies and feeds streams and estuaries; to ensure that these water 
cycles are not disrupted, storm water cannot be relegated as a waste 
product of impervious surfaces. Any project planning must recognize 
storm water as an asset that sustains and protects natural ecosystems 
and traditional beneficial uses of State waters, like community 
beautification, beach going, swimming, and fishing. The approaches 
necessary to do so, including low impact development methods or 
ecological bio-engineering of drainage ways must be identified in the 
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planning stages to allow designers opportunity to include those 
approaches up front, prior to seeking zoning, construction, or building 
permits. 

Response: The proposed action involves implementation of master
planned drainage improvements intended to manage storm 
water runoff and reduce the threat of flooding to the 
Kaunakakai community on Moloka'i. The project seeks to 
utilize the bio-retention capacities of an existing wetland 
located downstream of the drainage systems discharge point. 
A Preliminary Drainage Report will be included in the Draft EA 
providing additional information on the proposed design for 
this drainage mitigation improvement. 

b. Clearly articulate the State's position on water quality and the beneficial 
uses of State waters. The plan should include statements regarding the 
implementation of methods ·to conserve natural resources (e.g., 
minimizing potable water for irrigation, gray water re-use options, energy 
conservation through smart design) and improve water quality. 

Response: The proposed project involves implementation of drainage 
improvements to protect the community from flooding 
impacts. The proposed project will utilize natural filtration 
features to reduce sedimentation in storm water runoff and 
improve water quality. 

c. Consider storm water Best Management Practice (BMP) approaches that 
minimize the use of potable water for irrigation through storm water 
storage and reuse, percolate storm water to recharge groundwater to 
revitalize natural hydrology, and treat storm water which is to be 
discharged. 

Response: Appropriate BMPs will be implemented for the proposed 
drainage project. 

d. Consider the use of green building practices, such as pervious pavement 
and landscaping with native vegetation, to improve water quality by 
reducing excessive runoff and the need for excessive fertilization, 
respectively. 

Response: As noted above, a program of BMPs will be implemented for 
this proposed drainage improvement project, including 
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landscaping with native vegetation as may be feasible. 
Furthermore, there will be no increase in impervious area 
resulting from the proposed project, which includes re
seeding of disturbed areas to re-establish vegetated ground 
cover. 

e. Identify opportunities for retrofitting or bio-engineering existing storm 
water infrastructure to restore ecological function while maintaining, or 
even enhancing, hydraulic capacity. Particular consideration should be 
given to areas prone to flooding, or where the infrastructure is aged and 
will need to be rehabilitated. 

Response: The proposed project involves drainage system 
improvements west of Kaunakakai Place and continues the 
implementation of the Kaunakakai Drainage System "B", 
which was- initiated by the County of Maui in 1998 to address 
flooding in the Kaunakakai community. 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft EA. A copy of the Draft EA will be sent to your office for review and comment. 
Should you have any questions or require further information regarding the proposed 
action, please contact me at (808) 244-2015. 

CKO:lh 
Attachment 

Very truly yours, 

fbv'"Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works (w/attachment) 
Aaron Holloway, Moffatt & Nichol (w/attachment) 

K:IDA TA \MoffattNichol\KkakaiDmg AltAlignmentlECL Response Letters\DOH-CWB.eclresponse.letter. docx 
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DEPARTMENT OF THE ARMY 
HONOLULU DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

FORT SHAFTER, HAWAII 96858-5440 

February 4, 2016 

SUBJECT: No Permit Required for Kaunakakai Drainage System "B" Improvements, 
Kaunakakai, Island of Molokai, Hawaii Department of the Army File No. POH-2014-
00051 

County of Maui, Department of Public Works 
Kristi Ono 
250 South High Street 
Wailuku, Maui, Hawaii 96793 

Dear Ms.Ono: 

We have received your letter September 30, 2015 requesting a determination of 
permitting requirements for the Kaunakakai Drainage System B Improvements located 
in Kaunakakai, Island of Maui, Hawaii. We have assigned your project Department of 
the Army (DA) file number POH-2014-00051. Please reference this number in all future 
correspondence concerning this project. 

We have reviewed your submittal pursuant to Section 10 of the Rivers and 
Harbors Act of 1899 (Sectiori 10) and Section 404 of the Clean Water Act (Section 404 ). 
Section 10 requires that a DA permit be obtained for certain structures or work in or 
affecting navigable waters of the United States, prior to conducting the work (33 U.S.C. 
403). Section 404 requires that a DA permit be obtained for the discharge of dredged 
and/or fill material into waters of the U.S., including wetlands and navigable waters of 
the U.S, prior to conducting the work (33 U.S.C. 1344). 

Based on our review of the information you furnished, and assuming your project 
is conducted only as set forth in the information provided, this office has determined the 
proposed activity does not occur within the jurisdictional limits of a navigable water of 
the U.S. as defined by Section 10 or within the jurisdictional limits of a water of the U.S. 
as defined by Section 404. Accordingly, a DA permit will not be required. 

We have prepared and enclosed a Preliminary Jurisdictional Determination (JD), 
which is a written indication that wetlands and waterways within your project area may 
be waters of the United States (enclosed). If you believe the Preliminary JD is 
inaccurate, you may request an Approved JD, which is an official determination 
regarding the presence or absence of waters of the U.S. If you choose to request an 
Approved JD, please be aware that we may require the submittal of additional 
information and work authorized in this letter may not occur until the approved JD has 
been finalized. 

ATTACHMENT "A" 
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Although a permit is not required from this office, we recommend use of Best 
Management Practices to avoid and minimize adverse impacts to the aquatic resource. 
It is your responsibility to ensure that your project complies with all other Federal, State, 
or local statutes, ordinances and regulations. 

Thank you for your cooperation with the Honolulu District Regulatory Program. 
Should you have any questions related to this determination, please contact Ms. Jessie 
K. Paahana at 808-835-4107 or via e-mailatCEPOH-RO@usace.army.mil. You are 
encouraged to provide comments on your experience with the Honolulu District 
Regulatory Office by accessing our web-based customer survey form at 
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0. 

Sincerely, 

Jessie Paahana 
Biologist, Regulatory Office 

cc: 
Munekiyo Hiraga (Cheryl Okuma) 
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US Army Corps of Engineers, Honolulu District 

PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

File Number: POH-2014-00051 
Project Title: Kaunakakai Drainage System "B" Improvements 
Subject: PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

This preliminary jurisdictional determination (JD) finds that there "may be" 
waters of the United States on the subject project site, and identifies all aquatic 
features on the site that could be affected by the proposed activity, based on the 
following information: 

A. REPORT COMPLETION DATE FOR PRELIMINARY JD: 4 Feb 16 

B. NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD: 
K1 isli 0110 David Goode, Director 
County of Maui, Department of Public Works 
250 South High Street 
Wailuku, Maui, Hawaii 96793 

C. DISTRICT OFFICE: Honolulu District. CEPOH-RO 
FILE NAME: Kaunakakai Drainage System "B" Improvements 
FILE NUMBER: POH-2014-00051 

D. PROJECT LOCATION(S), BACKGROUND INFORMATION, AND WATERS: 
State or Territory: Hawaii 
City: Kaunakakai 
County: County of Maui (Island of Molokai) 
Center Coordinates of Site: 21.08766° N, -157.02659° W 
Name of nearest waterbody: Pacific Ocean 

Name of any water bodies on the site that have been identified as Section 10 
waters: 

Tidal: Pacific Ocean, Tidal portions of Kaunakakai Stream, Unnamed Tidal Inlet 
Non-Tidal: None 

Waters of the U.S. 
,~,) ,, ,.\ . .,; 1,._atitude , ,, .Longitude . 

V'ilatel:bod.v · · ·{dd •. ddd1'NY 1 ; · <Cir:Lddd W) '. 
ProVf~fdi,r;J: o :~Af;f!a i ,.L:engip, fM\fidth.·. 

Class, . ·'. ,: (Acre} ' {Feet)' · '(Feet) 
Wetland A 21.087983 -157.025393 PEM1T 20 
Wetland B 21.089263 -157.023821 PEM1T 0.0037 j 
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Kaunakakai Stream 
21.089873 . -157.025774 (Non-Tidal) R2UB 1400 30 

Kaunakakai Stream 
21.087798 -f57.028128 E1UB I (Tidal) 132 35 

I Unnamed Tidal 
21.087748 -157.025056 E1UB I 280 10 Inlet 

Pacific Ocean 
21.086721 -157.026741 M1RF1 I (Kalohi Channel) 12 

E. REVIEW PERFORMED FOR SITE EVALUATION: 
~ Office (Desk) Determination. Date: 28 Jan 16 
~ Field Determination. Date(s): 16 Apr 14 

F. EXPLANATION OF PRELIMINARY AND APPROVED JDs: 
1. The Corps of Engineers believes that there may be jurisdictional waters of the 

United States on the subject site, and the permit applicant or other affected party 
who requested this preliminary JD is hereby advised of his or her option to 
request and obtain an approved JD for that site. Nevertheless, the permit 
applicant or other person who requested this preliminary JD has declined to 
exercise the option to obtain an approved JD in this instance and at this time. 

2. In any circumstance where a permit applicant obtains an individual permit, or a 
Nationwide General Permit (NWP) or other general permit verification requiring 
"pre-construction notification" (PCN), or requests verification for a non-reporting 
NWP or other general permit, and the permit applicant has not requested an 
approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization 
based on a preliminary JD, which does not make an official determination of 
jurisdictional waters; (2) that the applicant has the option to request an approved 
JD before accepting the terms and conditions of the permit authorization, and 
that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that 
the applicant has the right to request an individual permit rather than accepting 
the terms and conditions of the NWP or other general permit authorization; (4) 
that the applicant can accept a permit authorization and thereby agree to comply 
with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking 
any activity in reliance upon the subject permit authorization without requesting 
an approved JD constitutes the applicant's acceptance of the use of the 
preliminary JD, but that either form of JD will be processed as soon as is 
practicable; (6) accepting a permit authorization (e.g., signing a proffered 
individual permit) or undertaking any activity in reliance on any form of Corps 
permit authorization based on a preliminary JD constitutes agreement that all 
wetlands and other water bodies on the site affected in any way by that activity 
are jurisdictional waters of the United States, and precludes any challenge to 

POH-2014-00051 Preliminary JD 
Page 2 
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such jurisdiction in any administrative or judicial compliance or enforcement 
action, or in any administrative appeal or in any Federal court; and (7) whether 

· the applicant elects to use either an approved JD or a preliminary JD, that JD 
will be processed as soon as is practicable. Further, an approved JD, a proffered 
individual permit (and all terms and conditions contained therein), or individual 
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331, 
and that in any administrative appeal, jurisdictional issues can be raised (s·ee 33 
C.F.R. 331.5(a)(2)). If, during that administrative appeal, it becomes necessary 
to make an official determination whether CWA jurisdiction exists over a site, or 
to provide an official delineation of jurisdictional waters on the site, the Corps will 
provide an approved JD to accomplish that result, as soon as is practicable.· 

G. SUPPORTING DATA: 
Data reviewed for preliminary JD: 
k8J Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: 
WDR dated 1 Jun 15 
0 Data sheets prepared/submitted by or on behalf of the applicant/consultant 
~ Office concurs with data sheets/delineation report. 
D Office does not concur with data sheets/delineation report. 

D Data sheets prepared by the Corps: 
D Corps navigable waters' study: 
D U.S. Geological Survey Hydrologic Atlas: 

0 USGS NHD data. 
0 USGS 8 and 12 digit HUC maps. 

[gj U.S. Geological Survey map(s). Cite quad name: 1: 24000, Kaunakakai, 1993 
ISl USDA Natural Resources Conservation Service Soil Survey. Citation: 
Referenced in WDR dated 1 Jun 15 
[gj National wetlands inventory map(s). Cite name: Submitted in WDR dated 1 Jun 
15 
D State/Local wetland inventory map(s): 
D FEMA/FIRM maps: 
D 100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
[gj Photographs: D Aerial (Name & Date): 

or ISl Other (Name & Date): Submitted in WDR 1 Jun 15. 
D Previous determination(s). File no. and date of response letter: 
D Other information (please specify): 

IMPORTANT NOTE: The information recorded on this form has not necessarily been 
verified by the Corps and should not be relied upon for later jurisdictional 
determinations. 

Jessie Paahana 
Biologist, Regulatory Office 

POH-2014-00051 Preliminary JD 

KFisti Ono D vid Goode, Director 
County of Maui, Department of Public 
Works 

Page 3 
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Wetlands Delineation KAUNAKAKAI, MOLOKA'I 
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Figure 5. Boundary of wetland in project area for TMKs: 5-3-001:003 & 008 and 5-3-005:006 delineated on April 16, 2014. Within the 
project area, the wetland is to the left of the red line and upland is to the right. A small wetland is associated with SP-07. 
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MAY 0 4 2015 

DAVIDY. IGE 
GOVERNOR OF HAWAII VIRGINIA PRESSLER, M.D. 

DIRECTOR OF HEAL TH 

LORRIN W. PANG, M.D., M.P.H .. 

Ms. Cheryl K. Okuma 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Okuma: 

STATE OF HAWAII 
DEPARTMENT OF HEALTH 

MAUI DISTRICT HEAL TH OFFICE 
54 HIGH STREET 

WAILUKU, HAWAII 96793-3378 

April 30, 2015 

DISTRICT HEALTH OFFICER 

Subject: Early Consultation Request for Modified Kaunakakai Drainage System 
Improvements (Phase lB) Project, Kaunakakai, Molokai, Hawaii 

Thank you for the opportunity to review this project. We have the following comments to offer: 

1. National Pollutant Discharge Elimination System (NPDES) permit coverage 
may be required for this project. The Clean Water Branch should be 
contacted at ~08 586-4309. 

2. The noise created during the construction phase of the project may exceed the 
maximum allowable levels as set forth in Hawaii Administrative Rules, 
Chapter 11-46, "Community Noise Control." A noise permit may be required 
and should be obtained before the commencement of work. Please call the 
Indoor & Radiological Health Branch at 808 586-4700. 

It is strongly recorrimended that the Standard Comments found at the Department's website: 
http://health.hawaii.gov/epo/home/landuse-planning-review-program/ be reviewed and any 
comments specifically applicable to this project should be adhered to. 

Should you have any questions, please contact me at 808 984-8230. 

Sincerely, 

~~~ . ~ . .• 

Patti Kitkowsld 
Distr,ic~ Environmental Health Program Chief 

c EPO 
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Patti Kitkowski, Chief 
State of Hawai'i 
Department of Health 
Maui District Environmental Health Program 
54 High Street 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Ms. Kitkowski: 

Thank you for your letter, dated April 30, 2015, providing early consultation comments on 
the subject project. On behalf of the County of Maui, Department of Public Works (DPW), 
we offer the following information in response to the comments noted in your letter: 

Comment No. 1: 

National Pollutant Discharge Elimination System (NPDES) permit coverage may 
be required for this project. The Clean Water Branch should be contacted at 808 
586-4309. 

Response: A NPDES permit will be obtained for the project, as may be 
applicable. 

Comment No. 2: 

The noise created during the construction phase of the project may exceed the 
maximum allowable levels as set forth in Hawaii Administrative Rules, Chapter-11-
46, "Community Noise Control." A noise permit may be required and should be 
obtained before the commencement of work. Please call the Indoor & Radiological 
Health Branch at 808 586-4700. 

305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Patti Kitkowski, Program Chief 
September 7, 2016 
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Response: A noise permit per the Hawai'i Administrative Rules, HAR Chapter 
11-46 "Community Noise Control" will be obtained prior to initiation 
of construction, as may be applicable. 

Comment No. 3: 

It is strongly recommended that the Standard Comments found at the 
Department's website: http://health.hawaii.gov/epo/homellanduse-planning
review-programl be reviewed and any comments specifically applicable to this 
project should be adhered to. 

Response: The Standard Comments available on the Department's website will 
be reviewed by the design team and comments applicable to the 
project will be adhered to. 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft Environmental Assessment (EA). A copy of the Draft EA will be sent to your 
office for review and comment. Should you have any questions or require further 
information regarding the proposed action, please contact me at 244-2015. 

CKO:lh 

Very truly yours, 

,/h.;~ 
fi,v-Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDA TA \MoffattNichol\KkakaiDrng Al!Alignment\ECL Response Letters\DOH-Maui.eclresponse. letter.docx 
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MAY lJ 2015 

DAVIDY. IGE 
GOVERNOR OF HAWAII 

VIRGINIA PRESSLER, M.D. 
DIRECTOR OF HEAL TH 

STATE OF HAWAII 
DEPARTMENT OF HEALTH 

P. 0. BOX 3378 
HONOLULU, HI 96801-3378 

In reply, please refer to: 
Fiie: 

EPO 15-095 

Munekiyo Hiraga 
Attn: Cheryl K. Okuma 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Attention: Cheryl K. Okuma 

May 4, 2015 

SUBJECT: Early Consultation (EC) Request for Modified Kaunakakai Drainage System Improvement 
(Phase 1 B) Project, Kaunakakai, Molokai, Hawaii 

The Department of Health (DOH), Environmental Planning Office (EPO), acknowledges receipt of your EC to our 
office on April 21, 2015. Thank you for allowing us to review and comment on the proposed project. The EC was 
routed to the District Health Office on Maui and the Clean Water Branch. They will provide specific comments to you 
if necessary. EPO recommends that you review the standard comments and available strategies to support 
sustainable and healthy design provided at: http://health.hawaii.gov/epo/home/landuse-planning-review-program. 
Projects are required to adhere to all applicable standard comments. 

We encourage you to examine and utilize the Hawaii Environmental Health Portal. The portal provides links to our 
e-Permitting Portal, Environmental Health Warehouse, Groundwater Contamination Viewer, Hawaii Emergency 
Response Exchange, Hawaii State and Local Emission Inventory System, Water Pollution Control Viewer, Water 
Quality Data, Warnings, Advisories and Postings. The Portal is continually updated. Please visit it regularly at: 
https ://eh a-cloud. doh. hawaii.gov 

You may also wish to review the revised Water Quality Standards Maps that have been updated for all islands. The 
Water Quality Standards Maps can be found at: 
http://health.hawaii.gov/cwb/site-map/clean-water-branch-home-page/water-quality-standards 

We request that you utilize all of this information on your proposed project to increase sustainable, innovative, 
inspirational, transparent and healthy design. 

(~~ 
"-Laura Leialoha Phillips Mcintyre, AICP 

Program Manager, Environmental Planning Office 

c: DHO Maui, CWB {via email only} 
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Laura Leialoha Phillips Mcintyre, AICP 
Program Manager 
State of Hawai'i 
Department of Health 
Environmental Planning Office 
P.O. Box 3378 
Honolulu, Hawai'i 96801-3378 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i 
Reference File: EPO 15-095 

Dear Ms. Mcintyre: 

Thank you for your letter dated May 4, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works (DPW), we offer the following information 
in response to the comments in your letter: 

Comment No. 1: 

EPO recommends that you review the standard comments and available 
strategies to support sustainable and healthy design provided at: 
http:llhealth.hawaii.govlepolhomellanduse-planning-review-program. Projects 
are required to adhere to all applicable standard comments. 

Response: The information provided on the website noted in your comment 
above will be reviewed by the design team for consideration for the 
proposed project. 

Comment No. 2: 

VVe encourage you to examine and utilize the Hawaii Environmental Health 
Portal. The portal provides links to our e-Permitting Portal, Environmental Health 
Warehouse, Groundwater Contamination Viewer, Hawaii Emergency Response 
Exchange, Hawaii State and Local Emission Inventory System, Water Pollution 
Control Viewer, Water Quality Data,· Warnings, ·Advisories and Postings. The 

· 305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 ' Tel: 808.983.1233 
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Portal is continually updated. 
cloud. doh.hawaii.gov. 

Please visit it regularly at: https:l/eha-

Response: Thank you for providing this information. A copy of your comment 
letter has been p.rovidec;:l.to the project engineer for review. 

Comment No. 3: 

You may also wish to review the revised Water Quality Standards Maps that 
have been updated for all islands. The Water Quality Standards Maps can be 
found at: http://health.hawaii.gov/cwblsite-map!c/ean-water-branch-home
pagelwater-quality-standards. 

Response: The revised Water Quality Standard Maps will be reviewed by the 
project engineer, as may be applicable for the project. 

We appreciate your input and will include a copy of your comment letter in the Draft 
Environmental Assessment (EA). A copy of the Draft EA will be sent to your office for 
review and comment. Should you have any questions or require further information 
regarding the proposed action, please contact me at (808) 244-2015. 

CKO:me 

Very truly yours, 

flv Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt Nichols 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\DOH.EPO.eclresponse.letter.doc 
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DAVIDY. !GE 
GOVERNOR OF HA WAii 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

May 28, 2015 

Mitsuru Hirano, AICP, Senior Advisor 
Attn: Cheryl K. Okuma 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Aloha Mr. Hirano: 

STA TE HISTORIC PRESERVATION DIVISION 
KAKUHIHEW A BUILDING 

601 KAMOKILA BLVD, STE 555 
KAPOLEI, HAWAII 96707 

SUZANNE D. CASE 
CHAIRPERSON 

DOA RD OF LAND AND NA11JRAL RF.SOURCES 
COMMISSION ON WATER RESOORCE MANAGEMENT 

KEKOA KALUHIW A 
flRSTDI!PUfY 

W. ROY HARDY 
ACTING DEPITTY DIRECTOR~ WATER 

AQUATIC RESOURCES 
BOATING AND OCEAN RECREATION 

SURF.AU OF CONVEYANCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 

CONSERVATION AND COASTAL LANDS 
CONSERVATION AND RESOURCES ENFORCEMENT 

ENOINEERma 
FORESTRY AND WILDLIFE 
HISTOIUC PRESERVATION 

KAHOOLAWE ISLAND RESERVE COMMISSION 
LAND 

STATE PARKS 

Log No: 2015.01627 
Doc No: 1505MD48 
Archaeology 

SUBJECT: Chapter 6E-8 and 6E-42 Historic Preservation Review - Maui County 
Early Consultation, Modified Kaunakakai Drainage System Improvement Phase lB 
Kaunakakai Ahupua'a, Moloka'i District, Island of Moloka'i 
TMK (2) 5-3-001 (various/TBD) 

Thank you for the opportunity to comment on the subject project, which we received on April 24, 2015. The County of 
Maui, Department of Public Works (DPW) began construction of the Kaunakakai Drainage System "B" on Molokai in 
1998 to address flood conditions from storm water runoff during periodic rains and storm events. This project will 
require a permit from the United States' Department of Army and will use State funds (from an undefined source) in 
addition to being a County project; therefore, this may also be a federal undertaking as defined by 36 CFR 800.16(y), 
which would require historic preservation review under Section 106 of the National Historic Preservation Act (NHPA) 
and compliance with the National Environmental Policy Act (NEPA). 

Your firm has requested comments from the State Historic Preservation Division in support for an upcoming 
environmental assessment. Although this project has already undergone the Chapter 343 process and received a finding 
of no significant impact (FONSI) in April 1995, an additional assessment is now required due to a change in project 
scope. Following construction of a planned catch basin soil contamination was encountered along the drainage 
alignment along Kaunakakai Place. As a result, a new alignment located west of Kaunakakai Place, outside the 
contaminated soils area, has been identified. Based on the Figure I submitted with your request to SHPD, it appears that 
the proposed new alignment will be located within portions of parcels 003 and 008. 

A search of our records indicates that an archaeological inventory survey (AIS) has not been conducted for the area of 
potential effect (APE). A search of our records indicates that a portion of a known historic property, State Inventory of 
Historic Places (SIHP) 50-60-03-630, is likely present below the surface of parcel 008. SIHP 630 is a significant 
historic site, containing both pre-Contact and Historic-era subsurface cultural deposits. An AIS was conducted for the 
County regarding the associated Molokai flood control levees, which may be related to this project but does not contain 
the updated APE; that report was accepted and documented the presence of two historic properties (McElroy and 
Eminger December 2014; Log No. 2014.05748, Doc No. 1502MDOJ). 

Subsequently, we recommend an archaeological inventory survey be conducted for the proposed project APE, and the 
report submitted to our office for review and approval pursuant to Hawai 'i Administrative Rule § 13-276. Based on the 
forthcoming survey results, archaeological mitigation measures may need to be addressed. 
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Please contact me at (808) 243-4641 or Morgan.E.Davis@hawaii.gov if you have any questions or concerns regarding 
this letter. 

Mahala, 

Morgan E. Davis 
Lead Archaeologist, Maui Section 

cc: County of Maui 
Department of Planning 
(Planning@co.maui.hi.us) 

Ms. Kristi Hirata 
County of Maui 
(Kristi.Hirata@co.maui.hi.us) 

County of Maui 
Department of Public Works-DSA 
(Renee.Segundo@co.maui.hi.us) 

County of Maui 
Cultural Resources Commission 
(Annalise.Kehler@co.maui.hi.us) 
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MUNEKIYO HIRAGA 

Jenny Pickett 
State of Hawai'i 
Department of Land and Natural Resources 
State Historic Preservation Division - Maui Section 
Kakuhihewa Building 
601 Kamokila Blvd., Suite 555 
Kapolei, Hawai'i 96707 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i (Log No.: 2015.01627; Doc No.: 
1505MD48) 

Dear Ms. Pickett: 

Thank you for your letter, dated May 28, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works (DPW), we offer the following information in 
response to the comments in your letter: 

Comment: 

Based on the Figure 1 submitted with your request to SHPD, it appears that the 
proposed new alignment will be located within portions of Parcels 003 and 008. 

A search of our records indicates that an archaeological inventory survey (AIS) 
has not been conducted for the area of potential effect (APE). A search of our 
records indicates that a portion of a known historic property, State Inventory of 
Historic Places (SIHP) 50-60-03-630, is likely present below the surface of parcel 
008. SIHP 630 is a significant historic site, containing both pre-Contact and 
Historic-era subsurface cultural deposits. An AIS was conducted for the County 
regarding the associated Molokai flood control levees, which may be related to this 
project but does not contain the updated APE; that report was accepted and 

305 High Street, Suite 104 Wailuku, Hawaii 96793 · Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 · Tel: 808.983.1233 
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documented the presence of two historic properlies (McElroy and Eminger 
December 2014; Log No. 2014.05748, Doc No. 1502MD01). 

Subsequently, we recommend an archaeological inventory survey be 
conducted for the proposed project APE, and the reporl submitted to our office for 
review and approval pursuant to Havvai'i Administrative Rule §13-276. Based on 
the forlhcoming survey results, archaeological mitigation measures may need to 
be addressed. 

Response: An Archaeological Inventory Survey (AIS) was conducted for the 
proposed project area and was submitted to the State Historic Preservation 
Division on August 3, 2016 for review and approval in accordance with Hawaii 
Administrative Rule Section 13-276. The AIS will also be included in the Draft 
Environmental Assessment (EA). 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft EA A copy of the Draft EA will be sent to your office for review and comment. 
Should you have any questions or require further information regarding the proposed 
action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

rftv-Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 
Tanya Lee Greig, Cultural Surveys Hawai'i, Inc. 

K:\DATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\SHPD.eclresponse.letter.docx 
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JUN I 5 2015 
DAVIDY. IGE 
GOVERNOR 

FORD N. FUCHIGAMI 
DIRECTOR 

Ms. Cheryl K. Okuma 
Munekiyo Hiraga 

STATE OF HAWAII 
DEPARTMENT OF TRANSPORTATION 

869 PUNCHBOWL STREET 
HONOLULU, HAWAII 96813-5097 

June 5, 2015 

305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Okuma: 

Subject: Modified Kaunakakai Drainage System hnprovement (Phase lB) 
Project 

Early Consultation for Environmental Assessment 
Kaunakakai, Molokai, Hawaii 
TMK: (2) 5-3-001:003 

Our State Department of Transpmtation (DOT) comments are as follows: 

Harbors Division 

Deputy Directors 
JADE T. BUTAY 

ROSS M. HIGASHI 
EDWIN H. SNIFFEN 

DARRELL T. YOUNG 

IN 'REPLY REFER TO: 

STP 8.1800 

The path for the proposed culvert may conflict with the United States Coast Guard (USCG) 
maintained range light system located near the culvert outflow point. Please coordinate with the 
DOT Harbors Division, Maui District Manager and provide more· detailed drawings of the 
proposed culvert including the outflow point in relation to the USCG navigation aid tower. This 
navigation aid tower and its position are critical to the safe operation ofK.aunakakai Harbor. 

Highways Division 

All constmction activity within the State highway system shall be coordinated with the DOT 
Highways Division. 

If there are any questions, please contact Mr. NolTen Kato of the DOT Statewide Transportation 
Planning Office at telephone number (808) 831-7976. 
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Ford N. Fuchigami, Director 
State of Hawai'i 
Department of Transportation 
869 Punchbowl Street 
Honolulu, Hawai'i 96813-5097 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvements (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i (Reference: STP 8.1800) 

Dear Mr. Fuchigami: 

Thank you for your letter dated June 5, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works (DPW), we offer the following information in 
response to your comments: 

Harbors Division 

Comment: 

The path for the proposed culvert may conflict with the United States Coast Guard 
(USCG) maintained range light system located near the culvert outflow point. 
Please coordinate with the DOT Harbors Division Maui District Manager and 
provide more detailed drawings of the proposed culvert including the outflow point 
in relation to the USCG navigation aid tower. This navigation aid tower and its 
position are critical to the safe operation of Kaunakakai Harbor. 

Response: A description of the project and conceptual plans have been sent to 
the USCG for review and early consultation comments. A copy of 
the Draft Environmental Assessment (EA) will also be provided to 
both the USCG and the DOT Harbors Division, for further review. 
The DPW confirms continued design review will be carried out with 
the two (2) agencies to ensure the project will not adversely impact 
the USCG navigation aid tower. 

305 High Street, Suite 104 Wailuku, Hawaii 96793 · Tel: 808.244.2015 Fax: 808.244.8729 

. 735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 ·. Tel: 808.983.1233 
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Highways Division 

Comment No. 2: 

All construction activity within the State highway system shall be coordinated with 
the DOT Highways Division. 

Response: DPW acknowledges and confirms coordination with the DOT 
Highways Division will be carried out for any project construction 
activity within the State highway right-of-way. 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft EA. As mentioned above, a copy of the Draft EA will be sent to your office 
including DOT-Harbors Division and DOT-Highways Division on Maui for review and 
comment. Should you have any questions or require further information regarding the 
proposed action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

1fy-Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\SDOT.eclresponse.letter.docx 
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DAVIDY. IGE 

GOVERNOR OF HAWAl'I 

Munekiyo Hiraga 
Attn: Cheryl K. Okuma 
305 High Street, Suite 104 
Wailuku, Hawai'i 96793 

Dear Ms. Okuma, 

STATE OF HAWAl'I 
OFFICE OF ENVIRONMENT AL QUALITY CONTROL 

Department of Health 
235 South Beretania Street, Suite 702 

Honolulu, Hawai'i 96813 
Telephone (808) 586-4185 
Facsimile (808) 586-4186 

Email: oeqchawali@doh.hawail.gov 

May 5, 2015 

MAY 0 8 2015 

JESSICA E. WOOLEY 

DIRECTOR 

Fiie No. 

OEQC 15-053 
Kaunakakai Drainage System 

1-0139 

SUBJECT: Early Consultation Request for proposed Modified Kaunakakai Drainage System 
Improvement (Phase 1 B) Project, Moloka'i 

The Office of Environmental Quality Control has reviewed the brief information contained in your 
April 21, 2015 letter about the subject project, and offers the following standard comments for your 
consideration. 

We received your present assessment of the subject project under the provisions of Chapter 343, 
Hawai'i Revised Statutes and Chapter 11-200, Hawai'i Administrative Rules. As an Agency Action 
by the County of Maui, Department of Public Works, this agency would be considered the 
"Proposing and Determination agency" that implements the environmental review process for this 
project by either 1) anticipating a Finding of No Significant Impact and then preparing a Draft 
Environmental Assessment (EA) for public review and comment, or 2) based on their judgment and 
experience, deciding to by-pass the EA step and proceeding directly to the Environmental Impact 
Statement (EIS) Preparation Notice step if significant effects may or will occur from the project. 

In the event that the agency makes a determination to prepare an EIS, either initially or if significant 
impacts are identified i'n the Final EA, then the county Mayor, as the "accepting authority," would 
determine the acceptability of the subsequent Final EIS. 

Thank you for your role in Hawai'i's environmental review process and for the opportunity to 
comment at this early stage of this project. As you prepare to submit documents for publication and 
public review in The Environmental Notice, we appreciate your diligence in using current and correct 
publication forms available online. If you have any questions as you navigate this process, please 
consult our website at http://health.hawaii.gov/oeqc (see in particular the link to the Environmental 
Assessment Preparation Toolkit on the right panel) or contact our office at (808) 586-4185. 

Sincerely,. 
/ 

J .J,,z , 
~' "- Wwv Q 

JJsica E. Wooley, Director 
Office of Environmental Quality Control 
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Scott Glenn, Director 
State of Hawai'i 
Department of Health 
Office of Environmental Quality Control 
235 South Beretania Street, Suite 702 
Honolulu, Hawai'i 96801 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase 18) Project, 
Kaunakakai, Moloka'i 
File No. OEQC 15-053 Kaunakakai Drainage System 1-0139 

Dear Mr. Glenn: 

Thank you for your department's letter of May 5, 2015 responding to our request for 
early consultation in preparation of a Draft Environmental Assessment (EA) for the 
subject project. On behalf of the County of Maui, Department of Public Works (DPW) 
we offer the following information in response to your comments: 

Comment No. 1: 

We received your present assessment of the subject project under the provisions 
of Chapter 343, Hawai'i Revised Statutes and Chapter 11-200, Hawai'i 
Administrative Rules. As an Agency Action by the County of Maui, Department of 
Public Works, this agency would be considered the "Proposing and 
Determination agency" that implements the environmental review process for this 
project by either 1) anticipating a Finding of No Significant Impact and then 
preparing a Draft Environmental Assessment (EA) for public review and 
comment, or 2) based on their judgment and experience, deciding to by-pass the 
EA step and proceeding directly to the Environmental Impact Statement (EIS) 
Preparation Notice step if significant effects may or will occur from the project. 

In the event that the agency makes a determination to prepare an EIS, either 
initially or if significant impacts are identified in the Final EA, then the county 
Mayor, as the "accepting authority," would determine the acceptability of the 
subsequent Final EIS. 

i 305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Response: Thank you for this information. As addressed in the EA, the DPW 
will be identified as the "proposing and determining agency" for the 
EA as was concurred with by the State of Hawai'i, Department of 
Transportation. Additionally, the State of Hawai'i, Department of 
Land and Natural Resources, Office of Conservation and Coastal 
Lands (OCCL) was consulted in regards to Tax Map Key (2)5-3-
005:006 and 007 which are in the State Land Use "Conservation" 
District and would be partially affected by the proposed project. 
OCCL offered no concerns regarding the identification of DPW as 
the "proposing and determining agency" for the EA. 

Comment No. 2: 

As you prepare to submit documents for publication and public review in The 
Environmental Notice, we appreciate your diligence in using current and correct 
publication forms available online. If you have any questions as you navigate 
this process, please consult our website at http://health.hawaii.gov/oegc (see in 
particular the link to the Environmental Assessment Preparation Toolkit on the 
right panel) or contact our office at (808) 586-4185. 

Response: Your agency website and link to the Environmental Assessment 
Preparation Tool will be reviewed for current and correct publication 
forms and information. 

We appreciate your input and will include a copy of your comment letter in the Draft EA. 
A copy of the Draft EA will be sent to your office for review and comment. Should you 
have any questions or require further information regarding the proposed action, please 
contact me at (808) 244-2015. 

CS:lh 

Very truly yours, 

~~ 
fr.v Cheryl Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt Nichols 

K:IDATA\MoffattNichol\KkakaiDrng Al!Alignment\ECL Response Letters\OEQC.eclresponse.letter.doc 
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PHONE (808) 594·1888 

Munekiyo Hiraga 
Attn: Cheryl K. Okuma 
305 High Street, Suite 104 
Wailuku, HI 96793 

STATE OF HAWAl'I 
OFFICE OF HAWAIIAN AFFAIRS 

660 N. NIMITZ HWY., SUITE 200-
HONOLULU, HAWAl'l 96817 

May 15, 2015 

FAX (808) 594~1938 

HRD15/6008B 

Re: Request for Early Consultation for Modified Kaunakak~i Drainage System hnprovement 
(Phase lB) Project 
Kaunakakai Ahupua 'a, Kona Moku, Moloka 'i Mokupuni 
Tax map key (2) 5-3-001 :003 

Aloha Ms. Okuma: 

The Office of Hawaiian Affairs (OHA) is in receipt of your April 21, 2015 letter 
requesting early consultation comments on the modified drainage system improvement project. 
The project proponent is the County of Maui, Department of Public Works. 

OHA does not have any preliminary comments as to the environmental assessment (EA) 
preparation. We look forward to participating in the consultation process for the Cultural hnpact 
Assessment and the Archeological Inventory Survey, as well as an opportunity to review the 
completed draft EA. 

OHA would like to. suggest that the following entities be contacted, as they own the 
adjoining parcels: 

• R.W. Meyer, Ltd. 
PO Box 1017 
Kaunakakai, HI 967 48 

" Miala, Inc. 
PO Box 482132 
Kaunakakai, HI 967 48 

169 



Cheryl Okuma, Muneldyo Hiraga 
May 15, 2015 
Page2 

In addition, as with all subsmface gr,ound disturbances, OHA does request assurances that 
should iwi kupuna or Native Hawaiian cultural deposits be identified during any ground altering 
activities, all work will immediately cease and the appropriate agencies, including OHA, will be 
contacted pursuant to applicable law. 

Mahalo for the opportunity to consult. Should you have any questions, please contact 
Jeannin Jeremiah at 594-1790 or by email atjeanninj@oha.org. 

'O wau iho no me ka 'oia 'i 'o, 

~~ 
Kamana 'opono M. Crabbe, Ph.D. 
Ka Pouhap.a, Chief Executive Officer 

KC:jj 
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Kamana'opono M. Crabbe, Ph.D. 
Ka Pouhana, Chief Executive Officer 
State of Hawai'i 
Office of Hawaiian Affairs 
560 N. Nimitz Hwy, Suite 200 
Honolulu, Hawai'i 96817 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i HRD 15/60088 

Dear Dr. Crabbe: 

Thank you for your letter dated May 15, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works (DPW), we offer the following information 
in response to the comments in your letter: 

Comment No. 1: 

OHA does not have any preliminary comments as to the environmental 
assessment (EA) preparation. We look forward to participating in the 
consultation process for the Cultural Impact Assessment and the Archeological 
Inventory Survey (AIS), as well as an opportunity to review the completed draft 
EA. 

Response: We acknowledge that OHA does not have preliminary comments to 
the EA preparation at this time. A discussion of the Cultural Impact 
Assessment and the Archaeological Inventory Survey (AIS) will be 
included in the Draft EA, a copy of which will be sent to your 
agency for your review and comment. 

· 305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 · Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 ' Tel: 808.983.1233 
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Comment No. 2: 

OHA would like to suggest that the following entities be contacted, as they own 
the adjoining parcels: 

• R. W. Meyer, Ltd. 
PO Box 1017 
Kaunakakai, HI 96748 

• Mia/a, Inc. 
PO Box 482132 
Kaunakakai, HI 96748 

Response: The owners of the noted adjoining parcels (e.g., R.W. Meyer, Ltd. 
and Miala, Inc.) will be contacted by DPW regarding the details of 
the proposed project. 

Comment No. 3: 

In addition, as with all subsurface ground disturbances, OHA does request 
assurances that should iwi kupuna or Native Hawaiian cultural deposits be 
identified during any ground altering activities, all work will immediately cease 
and the appropriate agencies, including OHA, will be contacted pursuant to 
applicable law. 

Response: An AIS with subsurface testing was completed for the proposed 
project and will be included in the Draft EA document. Additionally, 
an Archaeological Monitoring Plan will be prepared for the 
proposed project. In the event iwi kupuna or Native Hawaiian 
cultural deposits are encountered during construction, all work in 
the project area will immediately be halted and appropriate 
agencies, including OHA, will be contacted. 
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We appreciate your input and will include a copy of your comment letter and this 
response in the Draft EA. A copy of the Draft EA will be sent to your office for review 
and comments. Should you have any questions or require further information regarding 
the proposed action, please contact me at (808) 244-2015. 

CKO:me 

Very truly yours, 

/h--~ 
~Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 
Tanya Lee-Greig, Cultural Surveys Hawai'i, Inc. 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\OHA.eclresponse.letter.rev.docx 
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MAY 11 aru&v. IGE 
GOVERNOR OFFICE OF PLANNING 

STATE OF HAWAII 
LEO R. ASUNCION 

ACTING DIRECTOR 
OFFICE OF PLANNING 

235 SDuth Beretania Street, 6th Floor, Honolulu, Hawaii 96813 
Mailing Address: P.O. Box 2359, Honolulu, Hawaii 96804 

Telephone: (808} 587-2846 
Fax: (808) 587-2824 

Web: http://planning.hawali.gov/ 

Ref. No. P-14743 

Ms. Cheryl Okuma 
Munekiyo Hiraga 

May 7, 2015 

305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Okuma: 

Subject: Early Consultation Request for Modified Kaunakakai Drainage System 
Improvement Project, Kaunakakai, Molokai; TMK: (2) 5-3-001 :003 

Thank you for the opportunity to provide comments on the pre-consultation request for a 
Draft Environmental Assessment (Draft EA) being developed for the modification to the 
drainage sy~tem that serves the central business area ofKaunakakai, on the island of Molokai. 
The pre-consultation review material was transmitted to our office by letter dated April 21, 2015. 

It is our understanding that the stormwater drainage system that serves the central 
business district of Kaunakakai Town needs repair and outfall realignment. The current drainage 
alignment along Kaunakakai Place, has been compromised by contaminated soil, so a new 
alignment is being proposed that is located west of Kaunakakai Place, outside of the 
contaminated soil area. The new alignment project involves the construction of a drainage 
system that will originate and directly connect to the existing box culvert under the intersection 
of Mauna Loa Highway, Kamehameha V Highway, and Kaunakakai Place. The new culvert will 
curve to the southwest comer of the intersection and then transition stormwater runoff, in a 
southerly direction, to a concrete lined open channel and terminate at a nearshore wetland area. 

The Office of Planning (OP) has reviewed the transmitted material and has the following 
comments to offer: 

1. OP provides technical assistance to state and county agencies in administering the 
statewide planning system in Hawaii Revised Statutes (HRS) Chapter 226, the Hawaii 
.State Plan. The Hawaii State Plan provides goals, objectives, priorities, and priority 
guidelines for growth, development, and the allocation of resources throughout the 
State. The Hawaii State Plan includes diverse policies and objectives of state interest 
including but not limited to the economy, agriculture, the visitor industry, federal 
expenditure, the physical environment, facility systems, socio-cultural advancement, 
climate change adaptation, and sustainability. 
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The Draft EA should include an analysis that addresses whether the proposed project 
conforms or is in conflict with the objectives, policies, and priority guidelines listed 
in the Hawaii State Plan. 

2. The coastal zone management area is defined as "all lands of the State and the area 
extending seaward from the shoreline to the limit of the State's police power and 
management authority, including the U.S. territorial sea" see HRS§ 205A-l 
(definition of "coastal zone management area"). 

HRS Chapter 205A requires all State and county agencies to enforce the coastal zone 
management (CZM) objectives and policies. The Draft EA should include an 
assessment as to how the proposed project conforms to the CZM objectives and its 
supporting policies set forth in HRS§ 205A-2. The assessment addressing 
compliance with HRS Chapter 205A is an important component for satisfying the 
requirements of HRS Chapter 343. These objectives and policies include: 
recreational resources, historic resources, scenic and open space resources, coastal 
ecosystems, economic uses, coastal hazards, managing development, public 
participation, beach protection, and marine resources. 

3. We acknowledge that this project lies within the Special Management Area (SMA) 
delineated by the County of Maui, Department of Planning. Please consult with said 
department on the procedures and requirements for addressing SMA regulations. 

4. We acknowledge that this project will need to be evaluated on Federal Consistency 
requirements because the project will require United States Army Corps of Engineers 
Clean Water Act Section 401 Water Quality Certification approval. OP is the lead 
state agency to conduct this Federal Consistency evaluation. 

The national Coastal Zone Management Act requires direct federal activities and 
development projects to be consistent with approved state coastal programs to the 
maximum extent practicable. Federal actions are defined by this act as activities 
performed by a Federal agency or contractor for the benefit of a Federal agency; 
activities not performed by a Federal agency, but require federal permits or approval; 
or State and local government projects that receive Federal financial assistance. 

5. Our review of this project indicates that this project is located within land zoned in 
the Conservation District (Lirn!-ted Subzone), adjacent to an estuarine and marine 
deepwater wetland, inside the tsunami evacuation zone, and within the Kaunakakai 
watershed. The Kaunakakai watershed is exposed to a wide range of land based 
human activities such as residential development and agricultural uses that cause 
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pollutants to enter the coastal areas of Molokai. This project involves existing 
drainage infrastructure that has been compromised by contaminated loose soil and 
sediment. The presence of these pollutants has a direct effect on water quality for the 
nearshore waters of Molokai and impedes the protection of a healthy marine 
ecosystem. The Draft EA should consider inclusion of a section addressing 
watershed protection and management. 

OP has created the Hawaii Watershed Guidance 
(http://files.hawaii.gov/ dbedt/ op/ czm/initiative/nonpoint/HI Watershed Guidance 
Final.pdf.) to provide direction on methods to safeguard Hawaii's watersheds and 
implement watershed plans. This guidance provides a number of management 
measures that address polluted runoff. OP's watershed guidance provides a number 
of management measures that address polluted runoff from urban activities, and a 
summary and links to management measures that may be implemented to minimize 
coastal nonpoint pollution impact. 

For the Draft EA, please examine the management measure on urban runoff including 
the section on Existing Development. The objective of this management measure is 
to reduce urban runoff pollutant concentrations and volumes from existing 
development by preserving and enhancing buffers along nearshore waters and surface 
waterbodies. The section on urban runoff can be found in Section 5.3 - Urban Areas, 
Part B, pages 121-123. 

Furthermore, wetlands, riparian areas can reduce polluted runoff by intercepting 
surface runoff and groundwater flows. Wetland areas can serve as an important 
abatement function for polluted runoff, and vegetated treatment systems can treat 
polluted runoff and reduce the future severity of contaminated soil on the nearshore 
waters of Kaunakakai Harbor. Please examine the management measures on 
protection of wetlands and riparian areas, restoration of wetlands and riparian areas, 
and the management measure for vegetated treatment systems. The management 
measures on wetlands treatment systems are located in Section 5.6, Part B -
Management Measures, pages 165-167 

6. The need for this drainage realignment project is due to contaminated soil entering 
the existing drainage system. Furthermore, the Kaunakakai Drainage System was 
constructed to address stormwater ponding resulting from severe storm events. 
Therefore, inclusion of a stormwater impact appraisal would be logical and beneficial 
to the Draft EA. Development and land use activities in Kaunakakai and the 
surrounding area have created erosion impacts within the central business area, 
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increased stormwater inundation concerns, and have resulted in coastal pollution that 
caused direct, secondary, and cumulative impacts to Hawaii's resources. 

Please consider OP's Stormwater Impact Assessment 
(http://files.hawaii.gov/ dbedt/ op/ czm/initiative/stomwater imapct/final storm water i 
mpact assessments guidance.pdf.) in your stormwater impact evaluation for this 
project. This document can be used to identify and evaluate information on 
hydrology, stressors, sensitivity of aquatic and riparian resources, and management 
measures to control runoff occurrences. Mitigation measures and best management 
practices (BMP) listed in this document can be applied to water runoff strategies to 
prevent damage to coastal ecosystems. This document will assist in integrating 
stormwater impact assessment within the planning and environmental review process 
of a project. 

7. If the ultimate goal is to prevent soil erosion and sediment loss from entering the 
nearshore waters of Kaunakakai, then utilizing BMP's that keep soil and sediment in 
place, and prevent pollutants from contaminating fragile coastal and marine resources 
should be strongly considered. Please examine Low-Impact Development (LID) 
design practices in the planning process for this project. LID techniques promote a 
range of structural BMP's for stormwater control management, roadway 
development, and urban layout that minimizes negative environmental impact. 

LID design concepts and BMP's that should be taken into account include: the 
preservation of natural features and conservation design; the reduction of impervious 
cover; and utilizing natural features and source control for stormwater management. 
These methods are listed in OP's Low Impact Development, A Practitioners Guide. 
(http://files.hawaii.gov/dbedt/op/czm/initiative/lid/lid guide 2006.pd;f). For more 
information on LID-BMP's, please examine Section 1.7, pgs. 1-4 to 1-1 lofthe 
guide. 

If you have any questions regarding this comment letter, please contact Josh Hekekia of 
our office at 587-2845. 

Sincerely, 

~(5= 
Leo R. Asuncion 
Acting Director 
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Leo R. Asuncion, Director 
State of Hawai'i 
Office of Planning 
P.O. Box 2359 
Honolulu, Hawai'i 96804 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai, Moloka'i, Hawai'i Ref. No. P-14743 

Dear Mr. Asuncion: 

Thank you for your letter dated May 7, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public \l\/orks (DPW), we offer the following information in 
response to the comments in your letter: 

Comment No. 1: 

OP provides technical assistance to state and county agencies in administering 
the statewide planning system in Hawai'i Revised Statutes (HRS) Chapter 226, the 
Hawai'i State Plan. The Hawai'i State Plan provides goals, objectives, priorities, 
and priority guidelines for growth, development, and the allocation of resources 
throughout the State. The Hawai'i State Plan includes diverse policies and 
objectives of state interest including but not limited to the economy, agriculture, the 
visitor industry, federal expenditure, the physical environment, facility systems, 
socio-cultural advancement, climate change adaptation, and sustainability. 

The Draft EA should include an analysis that addresses whether the proposed 
project conforms or is in conflict with the objectives, policies, and priority guidelines 
listed in the Hawai'i State Plan. 

Response: The Draft Environmental Assessment (EA) will include a discussion 
addressing the project's conformance with applicable objectives, 
policies, arid priority guidelines listed in the Hawai'i State Plan. 

305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Comment No. 2: 

The coastal zone management area is defined as "all lands of the State and the 
area extending seaward from the shoreline to the limit of the State's police power 
and management authority, including the U.S. territorial sea" see HRS§ 205A-1 
(definition of "coastal zone management area'). 

HRS Chapter 205A requires all State and county agencies to enforce the coastal 
zone management (CZM) objectives and policies. The Draft EA should include an 
assessment as to how the proposed project conforms to the CZM objectives and 
its supporting policies set forth in HRS § 205A-2. The assessment addressing 
compliance with HRS Chapter 205A is an important component for satisfying the 
requirements of HRS Chapter 343. These objectives and policies include: 
recreational resources, historic resources, scenic and open space resources, 
coastal ecosystems, economic uses, coastal hazards, managing development, 
public participation, beach protection, and marine resources. 

Response: The Draft EA will include a discussion on the project's conformance 
to the Coastal Zone Management (CZM) objectives and its 
supporting policies set forth in Hawai'i Revised Statutes (HRS), 
Section 205A-2. 

Comment No. 3: 

We acknowledge that this project lies within the Special Management Area (SMA) 
delineated by the County of Maui, Department of Planning. Please consult with 
said department on the procedures and requirements for addressing SMA 
regulations. 

Response: As the project is within the County of Maui's Special Management 
Area (SMA) delineated area, the Department of Planning has been 
consulted on addressing SMA requirements and the submission of 
an SMA Use Permit application. 

Comment No. 4: 

We acknowledge that this project will need to be evaluated on Federal Consistency 
requirements because the project will require United States Army Corps of 
Engineers Clean Water Act Section 401 Water Quality Certification approval. OP 
is the lead state agency to conduct this Federal Consistency evaluation. 
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The national Coastal Zone Management Act requires direct federal activities and 
development projects to be consistent with approved state coastal programs to the 
maximum extent practicable. Federal actions are defined by this act as activities 
performed by a Federal agency or contractor for the benefit of a Federal agency; 
activities not performed by a Federal agency, but require federal permits or 
approval; or State and local government projects that receive Federal financial 
assistance. 

Response: The U.S. Corps of Engineers (USAGE) has issued a written 
determination that a Department of the Army (DA) Permit is not 
required for the proposed project. As there is no federal permit 
required for the project, there is no requirement for the project's 
review under the Coastal Zone Management Consistency and Clean 
Water Act Section 401 Water Quality Certification. See Attachment 
"A". 

Comment No. 5: 

Our review of this project indicates that this project is located within land zoned in 
the Conservation District (Limited Subzone), adjacent to an estuarine and marine 
deepwater wetland, inside the tsunami evacuation zone, and within the 
Kaunakakai watershed. The Kaunakakai watershed is exposed to a wide range of 
land based human activities such as residential development and agricultural uses 
that cause pollutants to enter the coastal areas of Molokai. This project involves 
existing drainage infrastructure that has been compromised by contaminated loose 
soil and sediment. The presence of these pollutants has a direct effect on water 
quality for the nearshore waters of Molokai and impedes the protection of a healthy 
marine ecosystem. The Draft EA should consider inclusion of a section addressing 
watershed protection and management. 

OP has created the Hawaii Watershed Guidance (http://fi/es.hawaii. 
govldbedtloplczmlinitiativelnonpoint!HI Watershed Guidance Final.pd{.) to 
provide direction on methods to safeguard Hawai'i's watersheds and implement 
watershed plans. This guidance provides a number of management measures 
that address polluted runoff. OP's watershed guidance provides a number of 
management measures that address polluted runoff from urban activities, and a 
summary and links to management measures that may be implemented to 
minimize coastal nonpoint pollution impact. 

For the Draft EA, please examine the management measure on urban runoff 
including the section on Existing Development. The objective of this management 
measure is to reduce urban runoff pollutant concentrations and volumes from 
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existing development by preserving and enhancing buffers along nearshore waters 
and surface waterbodies. The section on urban runoff can be found in Section 5.3 
- Urban Areas, Part B, pages 121-123. 

Furthermore, wetlands, riparian areas can reduce polluted runoff by intercepting 
surface runoff and groundwater flows. Wetland areas can serve as an important 
abatement function for polluted runoff, and vegetated treatment systems can treat 
polluted runoff and reduce the future severity of contaminated soil on the 
nearshore waters of Kaunakakai Harbor. Please examine the management 
measures on protection of wetlands and riparian areas, restoration of wetlands and 
riparian areas, and the management measure for vegetated treatment systems. 
The management measures on wetlands treatment systems are located in Section 
5.6, Part B - Management Measures, pages 165-167 

Response: A component of the project is anticipated to affect land (Tax Map Key 
Nos. (2)5-3-005:006 and 007) within the State Land Use 
Conservation district designation. As such, the State Department of 
Land and Natural Resources (DLNR) Office of Conservation and 
Coastal Lands (OCCL) has been consulted regarding permit 
requirements. OCCL has determined that approval of a 
Conservation District Use Permit is required from the DLNR Board 
of Land and Natural Resources (BLNR). BLNR approval will be 
obtained prior to construction. 

The proposed project continues DPW's Kaunakakai Drainage 
System initiated by the County of Maui in 1998 to manage flooding 
and urban runoff in the region. Thank you for providing the noted 
information on the Hawai'i Watershed Guidance, which will be 
reviewed and discussed in the Draft EA, as applicable. 

Comment No. 6: 

The need for this drainage realignment project is due to contaminated soil entering 
the existing drainage system. Furthermore, the Kaunakakai Drainage System was 
constructed to address stormwater ponding resulting from severe storm events. 
Therefore, inclusion of· a· stormwater impact appraisal would be logical and 
beneficial to the Draft EA. Development and land use activities in Kaunakakai and 
the surrounding area have created erosion impacts within the central business 
area, increased stormwater inundation concerns, and have resulted in coastal 
pollution that caused direct, secondary, and cumulative impacts to Hawaii's 
resources. 
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Please consider OP's Storm water Impact Assessment 
(http://files.hawaii.gov!dbedtlop!czmlinitiative!stomwater imapctlfinal stormwater 
impact assessments guidance.pdf.) in your stormwater impact evaluation for 

this project. This document can be used to identify and evaluate information on 
hydrology, stressors, sensitivity of aquatic and riparian resources, and 
management measures to control runoff occurrences. Mitigation measures and 
best management practices (BMP) listed in this document can be applied to water 
runoff strategies to prevent damage to coastal ecosystems. This document will 
assist in integrating stormwater impact assessment within the planning and 
environmental review process of a project. 

Response: Thank you for this information. The Office of Planning's Stormwater 
Impact Assessment Guidance will be reviewed by the design 
engineer for applicability to the proposed project. The proposed 
project continues the construction of DPW's Drainage System B 
improvements which are intended to improve drainage and alleviate 
flooding problems within Kaunakakai's central business district and 
residential areas along Ala Malama Avenue. Construction of the 
improvements that began in 1998 terminated on the eastern side of 
Kaunakakai Place about 200 feet south of the highway. Without a 
gravity outlet to convey Drainage System B stormwater, the flood risk 
is high for the lower portions of Kaunakakai Town during moderate 
to extreme rainfall events. Currently, pumps are used to divert 
stormwater across Kaunakakai Place into a swale, and along 
Maunaloa Highway for about 300 feet before turning south and sheet 
flowing to the ocean. The proposed project provides a permanent 
system for the lower portion of Kaunakakai Town, and eliminates the 
use of portable pumps to divert stormwater. 

As noted previously, a Preliminary Drainage Report which addresses 
project design and a list of Best Management Practices (BMPs) will 
be prepared for the project, a copy of which will be included in the 
Draft EA. 

Comment No. 7: 

If the ultimate goal is to prevent soil erosion and sediment loss from entering the 
nearshore waters of Kaunakakai, then utilizing BMPs that keep soil and sediment 
in place, and prevent pollutants from contaminating fragile coastal and marine 
resources should be strongly considered. Please examine Low-Impact 
Development (LID) design practices in the planning process for this project. LID 
techniques promote a range of structural BMPs for stormwater control 
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management, roadway development, and urban layout that minimizes negative 
environmental impact. 

LID design concepts and BMPs that should be taken into account include: the 
preseJVation of natural features and conseJVation design; the reduction of 
impeJVious cover; and utilizing natural features and source control for stormwater 
management. These methods are listed in OP's Low Impact Development, A 
Practitioners Guide. (http://files.hawaii.gov/dbedtlop!czmlinitiative/lidllid guide 20 
06.pdf). For more information on LID - BMP's, please examine Section 1. 7, pgs. 
1-4 to 1-11ofthe guide. 

Response: As mentioned previously, the intent of the proposed project is to 
address flooding in Kaunakakai Town. A discussion of the project 
design and BMPs will be included in the Draft EA. The Office of 
Planning's Low Impact Development Guide will be reviewed by the 
design engineer for applicability to the project. 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft EA. A copy of the Draft EA will be sent to your office for review and comments. 
Should you have any questions or require further information regarding the proposed 
action, please contact me at (808) 244-2015. 

CKO:me 
Attachment 

Very truly yours, 

eflv Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works (w/attachment) 
Aaron Holloway, Moffatt & Nichol (w/attachment) 

K:\DATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\OP.eclresponse.letter.docx 
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DEPARTMENT OF THE ARMY 
HONOLULU DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

FORT SHAFTER, HAWAII 96858-5440 

February 4, 2016 

SUBJECT: No Permit Required for Kaunakakai Drainage System "B" Improvements, 
Kaunakakai, Island of Molokai, Hawaii Department of the Army File No. POH-2014-
00051 

County of Maui, Department of Public Works 
Kristi Ono 
250 South High Street 
Wailuku, Maui, Hawaii 96793 

Dear Ms. Ono: 

We have received your letter September 30, 2015 requesting a determination of 
permitting requirements for the Kaunakakai Drainage System B Improvements located 
in Kaunakakai, Island of Maui, Hawaii. We have assigned your project Department of 
the Army (DA) file number POH-2014-00051. Please reference this number in all future 
correspondence concerning this project. 

We have reviewed your submittal pursuant to Section 10 of the Rivers and 
Harbors Act of 1899 (Sectior 10) and Section 404 of the Clean Water Act (Section 404). 
Section 10 requires that a DA permit be obtained for certain structures or work in or 
affecting navigable waters of the United States, prior to conducting the work (33 U.S.C. 
403). Section 404 requires that a DA permit be obtained for the discharge of dredged 
and/or fill material into waters of the U.S., including wetlands and navigable waters of 
the U.S, prior to conducting the work (33 U.S.C. 1344). 

Based on our review of the information you furnished, and assuming your project 
is conducted only as set forth in the information provided, this office has determined the 
proposed activity does not occur within the jurisdictional limits of a navigable water of 
the U.S. as defined by Section 10 or within the jurisdictional limits of a water of the U.S. 
as defined by Section 404. Accordingly, a DA permit will not be required. 

We have prepared and enclosed a Preliminary Jurisdictional Determination (JD), 
which is a written indication that wetlands and waterways within your project area may 
be waters of the United States (enclosed). If you believe the Preliminary JD is 
inaccurate, you may request an Approved JD, which is an official determination 
regarding the presence or absence of waters of the U.S. If you choose to request an 
Approved JD, please be aware that we may require the submittal of additional 
information and work authorized in this letter may not occur until the approved JD has 
been finalized. 

ATTACHMENT "A" 
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Although a permit is not required from this office, we recommend use of Best 
Management Practices to avoid and minimize adverse impacts to the aquatic resource. 
It is your responsibility to ensure that your project complies with all other Federal, State, 
or local statutes, ordinances and regulations. 

Thank you for your cooperation with the Honolulu District Regulatory Program. 
Should you have any questions related to this determination, please contact Ms. Jessie 
K. Paahana at 808-835-4107 or via e-mailatCEPOH-RO@usace.army.mil. You are 
encouraged to provide comments on your experience with the Honolulu District 
Regulatory Office by accessing our web-based customer survey form at 
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0. 

Sincerely, 

Jessie Paahana 
Biologist, Regulatory Office 

cc: 
Munekiyo Hiraga (Cheryl Okuma) 
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US Army Corps of Engineers, Honolulu District 

PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

File Number: POH-2014-00051 
Project Title: Kaunakakai Drainage System "B" Improvements 
Subject: PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

This preliminary jurisdictional det~rmination (JD) finds that there "may be" 
waters of the United states on the subject project site, and identifies all aquatic 
features on the site that could be affected by the proposed activity, based on the 
following information: 

A. REPORT COMPLETION DATE FOR PRELIMINARY JD: 4 Feb 16 

8. NAME AND ADDRESS OF PERSON REQUESTING PREUMINARY JD: 
Kt isii 0110 David Goode, Director 
County of Maui, Department of Public Works 
250 South High Street 
Wailuku, Maui, Hawaii 96793 

C. DISTRICT OFFICE: Honolulu District, CEPOH-RO 
FILE NAME: Kaunakakai Drainage System "B" Improvements 
FILE NUMBER: POH-2014-00051 

D. PROJECT LOCATION(S}, BACKGROUND INFORMATION, AND WATERS: 
State or Territory: Hawaii 
City: Kaunakakai 
County: County of Maui (Island of Molokai) 
Center Coordinates of Site: 21.08766° N, -157.02659° W 
Name of nearest waterbody: Pacific Ocean 

Name of any water bodies on the site that have been identified as Section 10 
waters: 

Tidal: Pacific Ocean, Tidal portions of Kaunakakai Stream, Unnamed Tidal Inlet 
Non-Tidal: None 

Waters of the U.S. 

Wetland A 21.087983 -157.025393 PEM1T I 20 
Wetland B 21.089263 -157.023821 PEM1T 0.0037 
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Kaunakakai Stream 
(Non-Tidal) 21.089873 . -157.025774 R2UB 1400 30 

J Kaunakakai Stream 
I (Tidal) · 21.087798 -1'57 .. 028128 E1UB 132 I 35 

! 
' Unnamed Tidal 

Inlet 21.087748 -157.025056 E1UB 280 I 10 

Pacific Ocean 
21.086721 -157.026741 M1RF1 12 (Kalohi Channel) 

E. REVIEW PERFORMED FOR SJTE EVALUATION: 
[:gj Office (Desk) Determrnation. Date: 28 Jan 16 
[:gj Field Determination. Date(s): 16 Apr 14 

F. EXPLANATION OF PRELIMINARY AND APPROVED JDs: 
1. The Corps of Engineers believes that there may be jurisdictional waters of the 

United States on the subject site, and the permit applicant or other affected party 
who requested this preliminary JD is hereby advised of his or her option to 
request and obtain an approved JD for that site. Nevertheless, the permit 
applicant or other person who requested this preliminary JD has declinl?d to 
exercise the option to obtain an approved JD in this instance and at this time. 

2. In any circumstance where a permit applicant obtains an individual permit, or a 
Nationwide General Permit (NWP) or other general permit verification requiring 
"pre-construction notification" (PCN), or requests verification for a non-reporting 
NWP or other general permit, and the permit applicant has not requested an 
approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization 
based on a preliminary JD, which does not make an official determination of 
jurisdictional waters; (2) that the applicant has the option to request an approved 
JD before accepting the terms and conditions of the permit authorization, and 
that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that 
the applicant has the right to request an individual permit rather than accepting 
the terms and conditions of the NWP or other general permit authorization; (4) 
that the applicant can accept a permit authorization and thereby agree to comply 
with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking 
any activity in reliance upon the subject permit authorization without requesting 
an approved JD constitutes the applicant's acceptance of the use of the 
preliminary JD, but that either form of JD will be processed as soon as is 
practicable; (6) accepting a permit authorization (e.g., signing a proffered 
individual permit) or undertaking any activity in reliance on any form of Corps 
permit authorization based on a preliminary JD constitutes agreement that all 
wetlands and other water bodies on the site affected in any way by that activity 
are jurisdictional waters of the United States, and precludes any challenge to 

POH-2014-00051 Preliminary JD 
Page2 
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such Jurisdiction in any administrative or jud.icia~ compliance or enforcement 
action, or in any administrative appeal or in any Federal court; and (7) whether 

· the appli:cant e,lects to use either an approved .JD or a prefiminary JD, -that JD 
will be· processed as sooTl'as is practicable. Further, an approved JD, a proffered , . 
individual permit (and all terms and conditions contained therein), or individual 
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331', 
and that in any administrative appeal, Jurisdictional issues can be raised (s·ee 33 
C.F.R. 331.5(a)(2)). If, during that administrative appeal, it becomes necessary 
to make an official determination whether CWAJurisdiction exists over a site, or 
to provide an official delineation of jurisdictional waters on the site, the Corps will 
provide an approved JD to accompHsh that result, as soon as is practicable., 

G. SUPf>ORTING DATA: 
Data reviewed for preliminary JD: 
l2:Q Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: 
WDR dated 1Jun15 
~ Data sheets prepared/sub.mitted by or on behalf of the applicant/consultant: 

[2l Office concurs with data sheets/delineation report. 
0 Office does not concur with data sheets/del:lneation report. 

D Data sheets prepared by the Corps: 
D Corps navigable waters' study: 
0 U.S. Geological Survey Hydrolog1c Atlas: 

0 USGS NHD data. 
D USGS 8 and 12 digit HUG maps. 

tzJ U.S. Geo,logJcal survey map(s). Cite quad name: 1: 24000, Kaunakakai, 1993 
12J USDA Natural Resources Conservation Service Soil Survey. Citation: 
Referenced in WDR dated 1 Jun 15 
tzJ National wetlands inventory map{s). Cite name: Submitted in WDR dated 1 Jun 
15 
D State/Local wetland inventory map(s): 
0 FEMNFIRM maps: . 
D 1 OD-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
tzJ Photographs: 0 Aerial (Name & Date): 

or tzl Other (Name & Date): Submitted in WDR 1 Jun 15. 
D Previous determination(s). File no. and date of response letter: 
D Other information (please specify): 

IMPORTANT NOTE: The information recorded on this form has not necessarily been 
verified by the Corps and should not be relied upon for later jurisdictional 
determlnations. 

Jessie Paahana 
Biologist, Regulatory Office 

POH-2014-00051 Prefrrnirrary JD 

Kristi Ono D vid Goode, Director 
County of Maui, Department of Public 
Works 
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Figure 5. Boundary of wetland in prnject area for TMKs: 5-3-001:003 & O;Q.8 and 5-3-005:006 de1ineated on April 16, 2014. Within the 
pro9e:ct area, the wetland is to the left of the red line and upland is to the right. A small wetland is associated with SP~07. 
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DAVIDY.IGE 
GOVERNOR 

.JUN 0 1 2015 

ARTHUR J. LOGAN 
BRIGADIER GENERAL 
ADJUTANT GENERAL 

KENNETH S. HARA 
COLONEL 

STATE OF HAWAII 

DEPARTMENT OF DEFENSE 
OFFICE OF THE ADJUTANT GENERAL 

3949 DIAMOND HEAD ROAD 
HONOLULU, HAWAII 96816-4495 

DEPUTY ADJUTANT GENERAL 

Ms. Cheryl K. Okuma 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawai'i 96793 

May 15, 2015 

Subject: Early Consultation Request for Modified Kaunakakai Drainage System 
Improvement (Phase lB) Project, Kaunakakai, Molokai, Hawaii. 

Dear Ms. Okuma: 

Thank you for the opportunity to comment on the above project. The State of Hawaii 
Department of Defense has no comments to offer relative to the project. 

Should you have any questions or concerns, please have your staff contact Mr. Lloyd Maki, 
Assistant Chief Engineering Officer at (808) 733-4250. 

Sincerely, 

\ 
v\ ~ '-
ARTHU~J. LO AN 
Bri\adier General 
Ha~ii Nati01wJ Guard 
Adjutant General 

c: Ms. Havinne Okamura, Hawaii Emergency Management Agency 
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Arthur J. Logan, Brigadier General 
State of Hawai'i 
Department of Defense 
Office of the Adjutant General 
3949 Diamond Head Road 
Honolulu, Hawai'i 96816-4495 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Brigadier General Logan: 

Thank you for your letter dated May 15, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works, we acknowledge that the State of Hawai'i 
Department of Defense has no comments to offer on the proposed project. 

We appreciate your input and will include a copy of your comment letter in the Draft 
Environmental Assessment (EA). A copy of the Draft EA will be sent to your office for 
review and comment. Should you have any questions or require further information 
regarding the proposed action, please contact me at (808) 244-2015. 

CKO:lh 

Very truly yours, 

~r~ 
~ Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDA TA \MoffattNichol\KkakaiDrng AltA!ignment\ECL Response Letters\Defense.eclresponse.letter. docx 

305 High Street, Suite 104 ·. Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

· :: 735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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ALAN M. ARAKAWA 
Mayor 

KYLE K. GINOZA, P.E. 
Director 

MICHAEL M. MIYAMOTO 
Deputy Director 

Ms. Cheryl Okuma 
Munekiyo Hiraga 

COUNTY OF MAUI 
DEPARTMENT OF 

ENVIRONMENTAL MANAGEMENT 
2050 MAIN STREET, SUITE 1 C 

WAILUKU, MAUI, HAWAII 96793 

May 11, 2015 

305 High Street, Suite 104 
Wailuku, Hawaii 96793 

MAY 142015 
MICHAEL RATTE 

Solid Waste Division 

ERIC NAKAGAWA, P.E. 
Wastewater Reclamation Division 

SUBJECT: MODIFIED KAUNAKAKAI DRAINAGE SYSTEM IMPROVEMENT 
(PHASE 18) 
EARLY CONSULTATION REQUEST 
KAUNAKAKAI, MOLOKAI 

We reviewed the subject application and have the following comments: 

1. Solid Waste Division comments: 

a.· None. 

2. Wastewater Reclamation Division (WWRD) comments: 

a. Plans shall show the County's. existing wastewater ,system in the 
area of the proposed drainage improvements, and be submitted to 
WWRD for review and approval prior to commencement of work. A 
Site. Specific Spill Prevention Plan (SSSPP) will be required, if the 
proposed improvements fall within five (5) feet of County's existing 
wastewater system. 

If you have any questions regarding this memorandum, please contact Michael 
Miyamoto at 270-8230. 

Sincerely, 
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Stewart Stant, Director 
County of Maui 
Department of Environmental Management 
2050 Main Street, Suite 1 C 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Mr. Stant: 

Thank you for your department's letter, dated May 11, 2015, providing early consultation 
comments on the proposed project. On behalf of the County of Maui, Department of 
Public Works (DPW), we acknowledge that the Solid Waste Division has no comments 
on the proposed project. The following information is provided in response to the 
Wastewater Reclamation Division comments: 

Comment: 

Plans shall show the County's existing wastewater system in the area of the 
proposed drainage improvements, and be submitted to WWRD for review and 
approval prior to commencement of work. A Site Specific Spill Prevention Plan 
(SSSPP) will be required, if the proposed improvements fall within five (5) feet of 
County's existing wastewater system. 

Response: The construction plans for the project will show the County's 
existing wastewater system in the area of the proposed drainage 
improvements. The project plans will be submitted to the 
Wastewater Reclamation Division for review and approval prior to 
commencement of work. The DPW understands that a Site 
Specific Spill Prevention Plan will be required if the proposed 
improvements fall within five (5) feet of the County's wastewater 
system. 

305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 ' Tel: 808.983.1233 
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Stewart Stant Sworn, Director 
September 7, 2016 
Page 2 

We appreciate your input and will include a copy of your department's comment letter 
and this response in the Draft Environmental Assessment (EA). A copy of the Draft EA 
will be sent to your office for review··~md coriimerif Sh.ould you have any questions or 
require further information regarding the proposed action, please contact me at 244-
2015. 

CKO:lh 

Very truly yours, 

/h--v-~ 
J1ycheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:\DATA\MoffattNichol\KkakaiDmg Al!Alignment\ECL Response Letters\DEM.eclresponse.letter.docx 
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DEPARTMENT OF 

HOUSING AND HUMAN CONCER~~y o7 2015 

HOUSING DIVISION 

ALAN M. ARAKAWA 
Mayor 

JO-ANN T. RID AO 
Director 

COUNTY OF MAUI 
JAN SHISHIDO 
Deputy Director 

35 LUNALILO STREET, SUITE 102 • WAILUKU, HAWAII 96793 •PHONE (808) 270-7351 •FAX (808) 270-6284 

Ms. Cheryl K. Okuma 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Okuma: 

April 30, 2015 

Subject: Early Consultation Request for Modified Kaunakakai Drainage 
System Improvement (Phase 1 B) Project, Kaunakakai, Molokai, 
Hawaii 

The Department has reviewed the request for Early Consultation for the above 
subject project. Based on our review, we have determined that the subject project is not 
subject to Chapter 2.96, Maui County Code. At the present time, the Department has no 
additional comments to offer. 

Please call Mr. Veranio Tongson Jr. of our Housing Division at (808) 270-1741 if 
you have any questions. 

Sincerely, 

Y'efa rJ &k 
WAYDE T. OSHIRO 
Housing Administrator 

cc: Director of Housing and Human Concerns 

To SUPPORT AND EMPOWER OUR COMMUNITY To REACH ITS FULLEST POTENTIAL 

FOR PERSONAL WELL-BEING AND SELF-RELIANCE 
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<Q' f'lll.J~EKIYO HIRAGA 

Buddy Almeida, Housing Administrator 
County of Maui 
Department of Housing and Humari Concerns 
Housing Division 
35 Lunalilo Street, Suite 102 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Mr. Almeida: 

Thank you for your department's letter, dated April 30, 2015, providing early 
consultation comments on the subject project. On behalf of the County of Maui, 
Department of Public Works (DPW), we acknowledge your Department's determination 
that the subject project is not subject to Chapter 2.96, Maui County Code and has no 
additional comments to offer. 

We appreciate your input and will include a copy of your department's comment letter in 
the Draft Environmental Assessment (EA). A copy of the Draft EA will be sent to your 
office for review and comment. Should you have any questions or require further 
information regarding the proposed action, please contact me at 244-2015. 

CKO:lh 

Very truly yours, 

/hvC)4-
w- Cheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:\DATA\MoffattNichol\KkakaiDrng AltAlignmentlECL Response Letters\DHHC.eclresponse.letter.docx 

305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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MAY 2 .. ·6 2015 
KA'ALA BUENCONSEJO 

Director 
ALAN M. ARAKAWA 

Mayor BRIANNE L. SAVAGE 
Deputy Director 

DEPARTMENT OF PARKS & RECREATION 
( 808) 270-7230 

FAX (808) 270-7934 
700 Hali'a Nakoa Street, Unit 2, Wailuku, Hawaii 96793 

Cheryl K. Okuma · 
Munekiyo & Hiraga, Inc. 
305 High Street Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Cheryl Okuma: 

May 15, 2015 

SUBJECT: Early Consultation Request for Modified Kaunakakai Drainage 
System Improvement (Phase "1 B") Project, Kaunakakai, Molokai, 
Hawai'i. 

Thank you for the opportunity to review and comment on the subject project. The 
Department of Parks & Recreation has reviewed the above proposed change to the 
improvement to the drainage system in Kaunakakai. 

As the proposed drainage system crosses the flag portion of the property as it 
connects to Kamehameha V Highway, Parks would like that more research into existing 
utilities and site access along this portion of the property be done. As this is a public park, 
Parks would also request that consideration of public access and safety in regards to the 
open concrete drainage canal be addressed. In addition, we would request that the project 
schedule maintain access to the park throughout construction and that this construction 
schedule be made available to the Parks and Recreation, Molokai District, so that they ca·n 
coordinate park maintenance and public use. 

Please feel free to contact me or Karla Peters, Chief of Planning and Development 
TA, at 270-7931, should you have any questions. 

Sincerely, 

?~~ 
Director of Parks & Recreation 

c: Brianne L. Savage, Deputy Director of Parks & Recreation 
Karla Peters, Chief of Planning and Development TA 
Kristi Hirata, P.E., Department of Public Works 

KB:KP:as 
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Ka'ala Buenconsejo, Director 
County of Maui 
Department of Parks and Recreation 
Attention: Karla Peters 
700 Halia Nakoa Street, Unit 2 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter for the Proposed Modified Kaunakakai 
Drainage System Improvement (Phase 18) Project, Kaunakakai, 
Moloka'i Hawai'i 

Dear Mr. Buenconsejo: 

Thank you for your letter, dated May 15, 2015 on the subject project. On behalf of the 
County of Maui, Department of Public Works we offer the following information in 
response to the comments noted in your letter. 

Comment No. 1: 

As the proposed drainage system crosses the flag portion of the property as it 
connects to Kamehameha V Highway, Parks would like that more research into 
existing utilities and site access along this portion of the property be done. As this 
is a public park, Parks would also request that consideration of public access and 
safety in regards to the open concrete drainage canal be addressed. 

Response: Thank you for this comment. The current plans for the drainage 
improvement are for an underground box culvert. We note your concerns 
regarding utility, access, and safety considerations for this project. These 
considerations will also be addressed by the design engineer during the project 
planning and construction permitting phase of the project. 

Comment No. 2: 

In addition, we would request that the project schedule maintain access to the park 
throughout construction and that this construction schedule be made available to 
the Parks and Recreation, Molokai District, so that they can coordinate park 
maintenance and public use. 

305 High Street, Suite 104 · Wailuku, Hawaii 96793 Tel: 808.244.2015 ' Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 Tel: 808.983.1233 
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Ka'ala Buenconsejo, Director 
September 7, 2016 
Page 2 

Response: Provisions will be included in the construction plan documents to 
include site access to the park throughout construction. The project schedule will 
be provided to the Department of Parks & Recreation in order to coordinate park 
maintenance and public use. 

We appreciate your input and will include a copy of your comment letter and this response 
in the Draft Environmental Assessment (EA). A copy of the Draft EA will be sent to your 
office for review and comment. Should you have any questions or require further 
information regarding the proposed action, please contact me at 244-2015. 

CKO:lh 

Very truly yours, 

nv Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\DPR.eclresponseletter.docx 
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ALAN M. ARAKAWA 
MAYOR 

POLICE DEPARTMENT 
COUNTY OF MAUI 

TIVOLI S. FAAUMU 
CHIEF OF POLICE 

OUR REFERENCE 

YOUR REFERENCE 

55 MAHALANI STREET 
WAILUKU, HAWAII 96793 

(808) 244-6400 
FAX (808) 244-6411 

DEAN M. RICKARD 
DEPUTY CHIEF OF POLICE 

Ms. Cheryl K. Omura 
Munekiyo Hiraga 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Omura: 

May 7, 2015 

SUBJECT: Early Consultation Request for Modified Kaunakakai Drainage System 
Improvement (Phase 1 B) Project, Kaunakakai, Molokai, Hawaii 

This is in response to your letter dated April 21, 2015, requesting comments on the above 
subject. 

Please refer to the enclosed copy of the to/from submitted by Officer Lonnie Ka'ai of our 
Community Policing Program on Molokai. 

Thank you for giving us the opportunity to comment on this project. 

Sincerely, 

c/~'crre?--
Assistant Chief Victor K. Ramos 
for: TIVOLI S. FAAUMU 
Chief of Police 
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TO: TIVOLI FAAUMU, POLICE CHIEF, MAUI POLICE DEPARTMENT 

VIA: CHANNELS 

FROM: LONNIE KA'AI, CPO/DARE, MAUI POLICE DEPARTMENT, D-V 

SUBJECT: EARLY CONSULTATION FOR PROPOSED DRAINAGE SYSTEM 

SYNOPSIS· Victor mos 
~-~---· Assis 
On 042815 at about 0630 hours I was assigned by Captain R. UEDOI to assess the ab/n 

7
~icf! ~ 

mentioned construction project. ~. ( I 5 

Location: 

Owner: 

TRAFFIC: 

l<aunakakai Place I Maunaloa Hwy/ Kamehameha V Hwy 
Kaunakakai, Molokai 

County of Maui 

The location for said construction is a very busy Intersection as it is a main entrance and exit 

from the highway into Kaunakakai Town as well as an access to the Kaunakakai Pier. Traffic 

entering and exiting l<aunakakai Town at said intersection will need to be directed with the use 

of traffic control officers to address safety issues due to possible lane closures. As for access to 
Kaunakakal Pier, traffic Issues could be min.imized if Mahala Street and Beach Place (nearby 

streets) were utilized as other means to reroute traffic to access the pier, should there be a 
need to close both lanes of Kaunakakal Place during the construction. 

As for Hio Place, it is a low traffic roadway l.!lsed only by a few businesses in the area which 

should not be heavily affected by the construction taking place. 

POLLUTION: 
Noise and dust pollution are usually the two main complaints made by the public in 

construction related situations. Therefore, It would be In the construction company's best 

interest to take the appropriate steps to minimize said issues. 

CONTACT PERSON: 
Mich HIRANO, of Munekiyo & Hiraga Inc. may be contacted for further information regarding 

this project. (808-244-2015) 

DISPOSITION: 
Should all issues regarding traffic control and noise/dust pollution be addressed, I do not / 
foresee any reason why the construction cannot proceed as planned. 
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Chief Tivoli S. Faaumu 
County of Maui 
Police Department 
55 Mahalani Street 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase 18) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Chief Faaumu: 

Thank you for your Department's letter, dated May'°?; 20.15, providing early consultation 
comments on the subject project. On behalf of the County of Maui, Department of 
Public Works (DPW) we offer the following information in response to the comments 
noted in your letter. 

Comment No. 1: 

The location for said construction is a very busy intersection as it is a main 
entrance and exit from the highway into Kaunakakai Town as well as an 
access to the Kaunakakai Pier. Traffic entering and exiting Kaunakakai Town 
at said intersection will need to be directed with the use of traffic control 
officers to address safety issues due to possible lane closures. As for access 
to Kaunakakai Pier, traffic issues could be minimized if Mahala Street and 
Beach Place (nearby streets) were utilized as other means to reroute traffic 
to access the pier, should there be a need to close both lanes of Kaunakakai 
Place during the construction. 

As for Hio Place, it is a low traffic roadway used only by a few businesses in 
the area which should not be heavily affected by the construction taking 
place. 

Response: DPW will include provisions in the construction plan documents to 
develop work zone traffic control plans and have adequate onsite 
construction vehicle parking areas. We note your suggestion to 

305 High Street, Suite 104 ·. Wailuku, Hawaii 96793 Tel: 808.244.2015 · Fax: 808.244.8729 

. 735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 ·· Tel: 808.983.1233 
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Chief Tivoli S. Faaumu 
September 7, 2016 
Page 2 

use Mahala Street and Beach Place as a detour route for access to 
and from Kaunakakai Pier. 

Comment No. 2: 

Noise and dust pollution are usually the two main complaints made by the public 
in construction related situations. Therefore, it would be in the construction 
company's best interest to take the appropriate steps to minimize said issues. 

Response: Noise generated during construction will be mitigated by proper 
maintenance and sound attenuation mufflers or equipment to 
reduce construction noise. Erection of dust fences and frequent 
watering of graded areas will minimize wind blown dust. 

Comment No. 3: 

Traffic flow in this area is heavy during normal business hours. One suggestion 
would be to conduct the construction project during the evening when traffic is 
minimal. 

Response: DPW will assess the feasibility of conducting construction work at 
night to minimize disruption to traffic. 

Comment No. 4: 

Suggest construction be conducted during off-peak times as this area becomes 
relatively congested. Also, adequate traffic and safety control measures need to 
be in place to mitigate the flow of traffic. 

Response: As mentioned above, a work zone traffic control plan will be 
implemented by DPW for the project, which will include traffic and 
safety control measures. 
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Chief Tivoli S. Faaumu 
September 7, 2016 
Page 3 

We appreciate your input and will include a copy of your department's comment letter 
and this response in the Draft Environmental Assessment (EA). A copy of the Draft EA 
will be sent to your office for review and comment. Should you have any questions or 
require further information regarding the proposed action, please contact me at 244-
2015. 

CKO:lh 

Very truly yours, 

ef}<Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\MPD.eclresponse.letter.docx 
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MAY 13 2015 
GLEN A. UENO, P.E., P.L.S. ALAN M. ARAKAWA 

Mayor Development Services Administration 

DAVID C. GOODE 
Director 

ROWENA M. DAGDAG-ANDAYA 
Deputy Director 

Telephone: (808) 270-7845 
Fax: (808) 270-7955 

Ms. Cheryl Okuma 
MUNEKIYO HIRAGA 

COUNTY OF MAUI 
DEPARTMENT OF PUBLIC WORKS 

200 SOUTH HIGH STREET, ROOM NO. 434 
WAILUKU, MAUI, HAWAII 96793 

May 8, 2015 

305 High Street, Suite 104 
Wailuku, Maui, Hawaii 96793 

Dear Ms. Okuma: 

SUBJECT: EARLY CONSULTATION REQUEST FOR MODIFIED 
KAUNAKAKAI DRAINAGE SYSTEM IMPROVEMENT 
(PHASE 18) PROJECT, KAUNAKAKAI, MOLOKAI, 
HAWAII; TMK: (2) 5-3-001 :003 (PARCEL 3) 

CARY YAMASHITA, P.E. 
Engineering Division 

BRIAN HASHIRO, P.E. 
Highways Division 

We reviewed your early consultation request and have no comments to offer at 
this time. 

Please call Rowena M. Dagdag-Andaya at 270-7845 if you have any questions 
regarding this letter. 

DCG:RMDA:da 
xc: Highways Division 

Engineering Division 

Sincerely, 

S:\DSA\Engr\CZM\Draft Comments\53001003_kaunakakai_drainage_sys_imp.wpd 
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David Goode, Director 
County of Maui 
Department of Public Works 
200 South High Street 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter Request for the Proposed Modified 
Kaunakakai Drainage System Improvement (Phase IB) Project, 
Kaunakakai Moloka'i Hawai'i 

Dear Mr. Goode: 

Thank you for your letter, dated May 8, 2015 on the subject project. We acknowledge the 
Department of Public Works has no comments to offer at this time. 

We appreciate your input and will include a copy of your comment letter in the Draft 
Environmental Assessment (EA). A copy of the Draft EA will be sent to your office for 
review and comment. Should you have any questions or require further information 
regarding the proposed action, please contact me at 244-2015. 

CKO:lh 

Very truly yours, 

flv" Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt Nichols 

K:IDATA\MoffattNichol\KkakaiDrng AltAlignment\ECL Response Letters\DPW.eclresponse.letter.docx 
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MAY 0 7 2015 

ALAN M. ARAKAWA 
Mayor 

DAVID TAYLOR, P.E. 
Director 

PAUL J. MEYER 
Deputy Director 

April 24, 2015 

Munekiyo & Hiraga, Inc. 
Attn: Cheryl K. Okuma 
305 High Street, Ste. 104 
Wailuku, HI 96793 

Dear Ms. Okuma: 

DEPARTMENT OF WATER SUPPLY 
COUNTY OF MAUI 

200 SOUTH HIGH STREET 

WAILUKU, MAUI, HAWAII 96793-2155 

www.mauiwater.org 

RE: Early Consultation Request for Modified Kaunakakai Drainage System 
Improvement (Phase '1 B) Project, Kaunakakai, Molokai, Hawaii 

Thank you for the opportunity to offer the following comment on the referenced project. 

The project will not have a negative impact on the Department of Water Supply's 
Kaunakakai Water System. 

Should you have any questions, please contact Arnold Y. lmaye, Staff Planner, at 
Arnold.lmaye@co.maui.hi.us or at (808) 463-311 o. 

Sincerely, 

~~~~ 
Dave Taylor, P. , Director 
ayi 
c: DWS Engineering Division 

DWS Water Resources & Planning 

/ 

Printed on recycled paper ~ 
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Dave Taylor, P.E., Director 
County of Maui 
Department of Water Supply 
200 South High Street 
Wailuku, Hawai'i 96793 

Michael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

September 7, 2016 

SUBJECT: Early Consultation Letter for the Proposed Modified Kaunakakai 
Drainage System Improvement (Phase 18) Project, Kaunakakai, 
Moloka'i Hawai'i 

Dear Mr. Taylor: 

Thank you for your letter, dated April 24, 2015, providing early consultation comments on 
the subject project. On behalf of the County of Maui, Department of Public Works (DPW), 
we acknowledge your Department's determination that the project will not have a negative 
impact on Department of Water Supply's Kaunakakai Water System. 

We appreciate your input and will include a copy of your comment letter in the Draft 
Environmental Assessment (EA). A copy of the Draft EA will be sent to your office for 
review and comment. Should you have any questions or require further information 
regarding the proposed action, please contact me at 244-2015. 

CKO:lh 

Very truly yours, 

~~ 
f?JYCheryl K. Okuma 

Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works 
Aaron Holloway, Moffatt & Nichol 
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305 High Street, Suite 104 Wailuku, Hawaii 96793 Tel: 808.244.2015 Fax: 808.244.8729 

735 Bishop Street, Suite 321 Honolulu, Hawaii 96813 ' Tel: 808.983.1233 
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I. STATEMENT OF THE PROBLEM 

Kaunakakai is on the south-central coast of the isl and of Molokai, as 

shown in Figure 1. It is the island's center of population, government, 

commerce, and water transportation activities. 

Drainage problems and flood conditions from runoff during periodic rains 

and storms have plagued the Kaunakakai area for years. These floods have 

caused damage to homes and businesses, created inconvenience to residents 

and visitors, caused hazardous driving conditions, and have limite'd the 

availability of emergency services to certain portions of the island. 

The flooding is caused by a combination of natural and man-made factors. 

These include inadequate or nonexistent drainage systems in the business 

areas of Kaunakakai town, inadequate drainageways to convey the runoff 

from existing systems in the upper portion of the town to the ocean, 

poorly maintained drainage systems, poorly drained soils in low-lying 

areas, and flat terrain. The flood plain limits as determined by the 

Flood Insurance Rate Map are shown in Figure 2. 



N 

ILIO PT, 

LAAU PT. 

,...._ __ _ 
0 5 

GRAPHIC SCALE 
OH 1111.ESI 

DRAINAGE MASTER PLAN 

ISLAND OF MOLOKAI 

KAUNAKAK/ 

STUDY AREA 

10 
I 

FIGURE 1 

LOCATION MAP 

N 

~ 

lni·,. WR.SON OKAMOTO 
.& ASSOCIATES, INC. 

I H•11•J•l ... H•••ll 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 

I 
I 
I 
I 
I 

L.JMIT OF 
.DETAILED 
FLOOD STUDY 

KAUNANAKAI 
STREAM 

KAUNANAKAI 

PACIFIC 
_......__. _____ ___,.___,,,... I -· .._, ....... ,. ... -

SOURCE: FLOQDWAY BOUNDARY AND FLOODWAY MAP 

MAUI COUNTY, HAWAII 

PANELS, 40, 45, 80 AND 85 SEPTEMBER 1989 

\ 

. C=3 

·~ 
~ 
~ 
<a 
CZ 
~ 
~ 
~ 

J 

APPROXIMATE SCALE IN FEET 

1000 0 1000 

3 

en 
f--:2E -

c 
0 
0 
....J 
u. 

z 
<C 
..J 
0. 

c: 
w 
I-
Cl) 

<C 
~ 

w 
~ 
<C z 
< 
0: 
c 



II. PURPOSE AND SCOPE 

The purpose of this report is to provide the County of Maui with a 

-comprehensive-drainage master-p lan-fOr systematic and orC!e-rlY ·Cleve fopmellt 

of drainage improvements in Kaunakakai. This report also will provide 

recommendations for relieving the existing flooding problems. 

The scope of this analysis was to: 

-define the flooding and drainage problems; 

-identify existing drainage improvements; 

-analyze the possible solutions; 

-recommend improvements; 

-develop cost estimates; 

-identify required approvals; 

-conduct public information meetings. 

4 

II I. STUDY AREA 

The areal limits of this study encompass Kaunakakai Town and its 

residenti a 1 areas, Kapaakea Homestead Subdivision, and adjacent 

agricultural and pastoral lands as shown in Figure 3. The primary study 

area encompasses about 431 acres. Drainage areas which extend into the 

upper portions of the East Molokai Mountains consist of an additional 

7,144 acres. Although not part of the primary study area, these upper 

areas were analyzed for possible impact on either Kaunakakai Stream or the 

town· itself. 

The existing land use in Kaunakakai is primarily urban and includes: 

business, residential, light industrial, public, and park designations. 

The surrounding areas are designated as agricultural. Proposed land uses 

for the study are set forth in the Molokai Community Plan, dated January 

1984. See Figure 3. 
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IV. GENERAL CONDITIONS 

The climate on Molokai is typical for the Hawaiian Islands, characterized 

by a two-season year (winter and-summer)-, -mild and uniform temperatures, 

generally humid conditions, and a dominance of northeasterly tradewinds. 

Mean average temperature ranges from 69 degrees Fahrenheit in January to 

76 degrees Fahrenheit in August. 

The median annual rainfall over the study area varies with elevation from 

about 10 inches along the coast to about 75 inches at the upper reaches 

of the watershed. Figures 4 through 8 show the rainfall for storms of 

different frequency and duration. 

Topography in ttie study area ranges from a flat coastal plain to steep 

slopes and gulches higher in the mountains. Exhibit A depicts the 

topography and the surrounding drainage basins that make up a portion of 

the Kaunakakai watershed. Within the watershed, the average elevation is 

about 5 ft mean sea level along the coastal plain, and rises to about 

4,200 ft on the upper slopes of the East Molokai Mountains. Well-defined 

gulches mark the upper elevations, while delineation in coastal areas 

varies and is much less pronounced. As some watercourses approach the 

coast, they become poorly defined and end before reaching the ocean. 

Low, marshy land covered with grass and brush characterizes the coastal 

plain of the study area. Kiawe trees and brush cover the areas above the 

coastal plain while thicker tropical growth covers the uppermost, wet 

regions. 

7 

I < 
~ 
0 
..J 
0 
~ 

LL 
0 

0 z 
< 
..J 
en 

,: 
a. 
0 
d 

~ z~ 

g 

w _, 
< 
0-"' .. .., ol 
&: § 
< a: 
CJ· 

,.: .. 
::> 0 
c 
j 

8 

.,; 

"' m @o-~ 

~;~ => < w ~ " a; 0-~ 
=> ~g! Ol 
cc ~i:i: w :c ;;:: <• 
I- ~" 
< 

~ 
·w ;: 

~ 
ll! 
cl 
z 
cc w ..J a... 
< ..J a.. _, <( 
< LL 0 z z :c 
0 <( w 
I- 0:: 
qj 
0 0:: z .. 
:5 w :::::> .. 
!a IX o~ :::> 
z Cl :c 2' 
~ u: I 

< ~ ;: ('J < :c 
w 0:: 
j!: <( 
LL. w 0 >-"' < I 

~ 
('J 

> 
0 .z 
!!l 
0 w t:=l 
IE ~ z _, < _, ~ .... 
< <L 

LL. ~ IX 
z w 
< ~ I-

Ill cc < 
Iii ~ :0 

~ w 0 Cl cc 
~ < => % 0 

"' ~ < a: 

~ 
Q 



..... 

ILIO PT. 

1 

!""'I - -- -0 5 

GRAPHIC SCALE 
1111 llllEB) 

ISLAND OF MOLOKAI 

10 
I 

N 
g 

SOURCE: RAINFALL FREQUENCY ATLAS.OF THE HAWAIIAN ISLANDS, TECHNICAL PAPER NO. 43, U.S. WEATHER BUREAU, 1962. 

FIGURE 5 

DRAINAGE MASTER PLAN 10-YEAR 1-HOUR RAINFALL 
INCH!'.8 

ISLAND OF MOLOKAI 

ILIO PT. 
3,5 

a LAAU PT. 

1 
,....__ __ _ 
0 5 

GRAPHIC SCALE 
. (IN 1111.£8) 

10 
I 

N 

g 
SOURCE: RAINFALL FREQUENCY ATLAS OF THE HAWAIIAN ISLANDS, TECHNICAL PAPER NO. 43, U.S. WEATHER BUREAU, 1962. 

FIGURE 6 

DRAINAGE MASTER PLAN 50.-YEAR 1-HOUR RAINFALL 
rtfCHEB 

fr wn.soN OKAMOTO 
. & ASSOCIATES, INC. 
H•••l•lt1,.H•••ll 



IUO PT. 

~ LAAU PT. 

1 

~---0 5 

GRAPHIC SCALE 
flH ll1LE81 

ISLAND OF MOLOKAI 

10 
I 

SOUR.CE: RAINFALL FREQUENCY ATLAS OF THE HAWAIIAN ISLANDS, TECHNICAL PAPER NO. 43, U.S. WEATHER BUREAU, 1962. 

DRAINAGE MASTER PLAN 

IUO PT. 

1 
,....__ __ _ 
0 5 

GRAPHIC SCALE 
llH 111!.ESI 

FIGURE 7 

50-YEAR 24-HOUR RAINFALL 
tNCHES 

ISLAND OF MOLOKAI 

10 

fTr WILSON OKAMOTO 
& ASSOCIATES, INC. 
H•t1•luJv.H1w1ll 

SOURCE: RAINFALL FREQUENCY ATLAS OF THE HAWAIIAN ISLANDS, TECHNICAL PAPER NO. 43, U.S. WEATHER BUREAU, 1962. 

FIGURE 8 

DRAINAGE MASTER PLAN 100-YEAR 24-HOUR RAINFALL 
IHCHE& 

fTr WILSON OKAMOTO 
& ASSOCIATES, INC. 
H 1•1luIv,H1w1 fl 



The general soil associations in the upper basin are Very stony land-Rock 

land and Rough broken land-Oli. The Very stony land-Rock land association 

has gently sloping to very steep, rocky and stony land types on uplands 

and in gulches and valleys. The_ Rough broken land-Oli association has 

shallow to deep, very steep to precipitous soils in gulches and moderately 

deep to deep, gently sloping to steep, well-drained soils that haye a 

medium-textured and moderately fine textured subsoil. 

The general soil association along the coastal plain on alluvial fans·and 

drainageways is Jaucas-Mala-Pulehu. This soil association has deep, 

nearly level and gently sloping, excessively drained and wel ]-drained 

soils that have coarse-textured to fine-textured underlying material. 

Kealia silt loam (KMW) makes up a significant portion of soil found inakai 

or south of Kaunakakai Town. This soil is poorly drained and ponding 

occurs in low areas after a heavy rain. Exhibit B shows the general soil 

associations in the area. 
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V. METHODOLOGY 

The methodology for this study included a number of systematic tasks. 

Initially, research was conducted to collect relevant data including 

previously completed reports, construction pl ans, topographic maps, and 

other documents related to the drainage flooding issue. Hydrologic and 

hydraulic criteria were applied to the information gathered to estimate 

storm runoff and to analyze drainage structures, respectively. Next, on

site inspections of the existing drainage system were conducted to verify 

information previously obtained .. Also, interviews were held with both 

County of Maui officials and residents familiar with local conditions. 

On September 11, 1991, and May 20, 1992, public information meetings were 

held at the Kaunakakai School cafeteria and the Pau Hana Inn, 

respectively, to inform local residents about the scope of the ·study, the 

proposed improvements, and to solicit comments and concerns. See 

Appendix J. 

A. HYDROLOGIC CRITERIA 

The criteria stated in the "Drainage Master Plan for the County of Maui, 

October Jg71", was the basis for estimating storm water runoff quantities 

and the size of structures required to accommodate the runoff. The 

hydrologic criteria used was as follows: 

1) For drainage areas of 100 acres or less, a storm recurrence 
interval of 10 years. 

2) Fo'. drainage areas of 100 acres or less with sump, or 
ta~lwater effect and for the design of roadway culverts and 
bridges, a storm recurrence interval of 50 years. 

14 



3) For drainage areas greater than 100 acres and all streams, use 
of design curves based on maximum recorded flood levels (100-
year storm recurrence interval) .. 

1. RATIONAL METHOD 

The rational method, Q =CIA, was used to estimate the runoff quantity for 

drainage areas of 100 acres or less, where: 

Q flow rate in cubic feet per second (cfs); 
C runoff coe.ffi.cient; 
I rainfall intensity in inches per hour for a duration 

equal to the time of concentration; and 
A drainage area in acres. 

The runoff coefficient was determined using Table 1 of the "Drainage 

Master Pl an for the County of Maui" and weighted using the watershed 

characteristics of land use in the drainage area. The method was used for 

most of the drainage basins within, the limits of the study. Since these 

drainage basins were relatively small with no definite boundaries, the 

time of concentration was determined using the overland flow chart. These 

drainage areas.are shown in Figure 9. 

The rainfall intensity was determined by selecting the appropriate 1-hour 

rainfall value for the recu.rrence interval and using the time of 

concentration to obtain the design rainfall intensity in inches per hour. 

15 



I SOURCE: MOLOKAI COMMUNIT:Y- PLAN, JANUARY 1984. 
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EXISTING CONDITIONS FUTURE CONDITIONS: SYSTEM 

DRAIN AREA 10-yr Q 50-yr Q 10-yr Q 50-yr Q DRAINS 
AREA I (ac) c {cfs) (cfs) c (cfs) (cfs) TO 

I i 
9.3 0.32 8.9 10.4 * 8.9 10.4 OCEAN 

/ 0.47 8.2 10.7 ·* 8.2 10.7 OCEAN 6.0 2A r 2B 3.0 0.47 4.4 5.8 0.74 7.0 9.1 B 

0.47 13.6 18.4 * 13.6 18.4 OCEAN 
~ r .. 

r· 
t 
1 
r 
r 
1 
i 

1 
1 
1 

( 
..,/ 

3 9.3 
4A 9.5 0.47 lLl 15.0 0.74 17.6 24.0 B 

48 9.5 0.47 11.l 15.0 0.74 17.6 24.0 c 
5A 10.0 0.40 10.6 17.0 0.74 19.6 25.9 c 
SB 7.7 0.47 11.6 20.3 0.74 18.2 31.9 c 
SC '6.8 0.47 9.4 12.1 0.64 12.8 16.5 OCEAN 

6 15.6 0.57 21:1 35.6 '* ·21.1 35.6 0. 

7 18.6 0.47 27.5 35.4 0.57 33.4 42.9 MARSH 

8 10.1 0.57 17.3 22.4 * 17.3 22.4 B 

9 4.2 0.74 9.0 11.8 * 9.0 11.8 B 

10 5.4 0.74 11.8 14.8 * 11.8 14.8 c 
11 20.3 0.69 44.1 58.8 * 44.1 58.8 c 
12 7.4 0.74 18.6 23.5 * 18.6 23.5 0 

13A 7.0 0.52 12.7 16.0 * 12.7 16.0 0 

13B 33.0 0.42 34.7 45.7 0.62 51.2 67.5 0 

·14 29.8 0.35 22.9 28.7 0.60 39.3 49.2 D 

15A 8.5 0.59 15.0 20.0 * 15.0 20.0 B 

15B . 14.7 0.59 25.0 36.0 * 25.0 36.0 B 

16A 8.0 0.45 12.6 16.2 0.60 16.8 21.6 A 

168 4.0 0.60 8.6 11.3 * 8.6 11.3 B 
' 

17 4.5 0.60 9.7 12.4 * 9.7 12.4 A 

18 26.9 0.60 48.4 74.2 * 48.4 74.2. 0 

19 9.8 0.60 21.2 27.6 * 21.2 27.6 SILT BASIN 

20 : 20.8 0.50 32.8 42.6 * 32.8 42.6 A 

21 •24.2 0.60 53.7 69.7 * 53.7, 69.7 SILT BASIN 

22 36.6 0.37 71.2 96.0 0.65 76.3 100.9 CINDER PIT 

23 59.0 0.65 113.1 142.0 KliUNAKAKAI 
GULCH 

NOTE:· 

1) * .::. NO CHANGE rn "c" VALUE 
2) "SY$TEM DRAINS TO" COLUMN REFERS TO THE PROPOSEQ SYSTEM OR 

( 

I 
I 

. I. 

I 
I 

LOeATION THAT THE PARTICULAR DRAINAGE AREA FLOWS TO • 

NO SCALE 

FlQURE II 

DRAINAGE AREAS 

ORAIHACE MASTER Pt.AH 
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2. SCS TABULAR METHOD 

For those areas greater than 100 acres, the U.S. Department of Agriculture 

Soil Conservation Service (SCS) Tabular Method, outlined in SCS Technical 

Release No. 55, "Urban Hydrology for Small Watersheds" provided the method 

to determine peak discharges and storm hydrographs for the streams. The 

SCS computer program determines the runoff curve number (RCN) for the 

watershed area, the time of travel (based on a simplified form of 

Manning's kinematic solution that requires the 2 year-24 hour rainfall), 

the time of concentration, and the peak discharge along with the 

corresponding hydrograph. Appendix A contains the hydrology calculations 

for both the Rational and SCS methods. 

B. HYDRAULIC CRITERIA 

The analysis of the existing roadway culverts was done using the method 

outlined in the manual by the U.S. Department of Transportation, Federal 

Highway Administration, entitled "Hydraulic Design of Highway Culverts", 

1984. 

The "Drainage Master Pl an for the County of Maui" does not outline a 

method for determining the hydraulic gradel ine (HGL) for drainl i nes. 

Therefore, HGL calculations for the existing subdivision drainlines. were 

based on the procedures outlined in the "Storm Drainage Standards" of the 

City and County of Honolulu, Department of Public Works, May 1988. 

17 

The analysis of the drainage ditches/swales" was based on Manning's 

equation for open channel flow: 

Q ( 1. 486 )(A)( R) 213 ( S) 112 
I 

where: 

n 

Q = flow rate, cfs 
n = Manning's coefficient 
A = cross sectional area of flow, sq ft. 
R =hydraulic radius of cross section 
S = channel slope, ft/ft. 

To determine the capacity of the ditches and swales, the maximum depth and 

the slope of the ditches/swales were used to find the discharge Q. 

18 



VI. EXISTING DRAINAGE SYSTEM 

The existing drainage system consists of ditches, levees, grassed swales, 

berms, roadway culverts, catch basins, and drainlines. These systems were 

designed to convey, divert, or retain runoff generated within the study 

area. However, many of these systems are badly in need of maintenance, 

and many of the downstream system.s (ditches and roadway culverts) are 

incapable of accommodating the runoff generated from developed conditions 

upstream. In addition, several of the roadway culvert crossings were 

noted to have outlet inverts lower than the invert of the outlet 

drainageway, thus resulting in ponding during periods of flow. 

To analyze the existing drainage system, the study area was divided into 

five sub-areas. These five sub-areas were as follows: 1) Kaunakakai 

Stream, 2) the Kaunakakai Town area along Ala Malama Drive down to Beach 

Place, 3) the upper Kaunakakai subdivision area, 4) Kaunakakai School down 

to Seaside Place, and 5) the Kapaakea Loop subdivision. Figure 10 

provides an overview of the existing culverts and ditches in the study 

area, while Exhibits C-1, C-2, and C-3 provide a detailed overview of the 

entire existing drainage system. A summary of the existing roadway 

culvert and ditch capacities are shown in Tables 1 and 2, respectively. 

Appendices B, C, and D contain the existing system hydraulics for 

drainlines, culverts, and ditches, respectively. 
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SOURCE: MOLOKAI COMMUNITY PLAN, JANUARY 1984. 
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Table 1 
Summary of Existing Roadway Culvert Capacities Table 2 
Drainage Master Plan for Kaunakakai, Molokai Summary of Existing Drainage Ditches and Swales 

Drainage Master Plan for Kaunakakai, Molokai 

Type Allowable Culvert Existing Q: 
Culvert # of Size Of Headwater Capacity Q 

Qmts1 
Invert Max Velocity Existing Q: 

I.D. culverts {in}* Material {ftl {cfsl {cl°s} Ditch/Swale Slope Depth Capacity @ Capacity Q . 
{~ni I.D. Lining {ft[ft} (ft} (cfs} {ftLsl (E0

fs} 
CEl 16 36 RCP 4.00 905 7,360 8,630 

DEl Grassed 0.005 8.0. 2300 5.4 553 819 
CE2 24 RCP 3.16 21 22 25 

CE3 18 CMP 4.00 16 16 18 DE2 Grassed 0.010 3.3 50 2.4 64 74 

CE4 24 RCP 2.14 12 26 29 
DE3 CRM 0.020 },5 25 4.7. 12 14 

CE5 24 RCP 2.07 13 21 24 

CE6 4' x 1.5' RC 3.33 46 47 53 DE4 Grassed 0.005 3.0 129 4.3 87 96 

CE7 24 CMP 2.50 17 15 17 
DE5 Grassed 0.003 1.5 9 2.1 103 114 

CEB 18 RCP 2.50 10 15 17 

CE9 24 CMP 5.00 31 553 819 DEG Concrete/ 0.001 1.0 7 1.6 148 165 
Grassed 

CElO 42 CMP 11.50 140 74 81 
DE7 Grassed 0.001 3.0 25 0.9 177 200 

CEll 24 CMP 6.50 74 87 94 

CEl2 10' x 3' RC 5.00 225 154 169 DEB Concrete 0.005 1.0 15 5.1 74 83 

CE13 24 RCP 3.30 22 23 25 
DE9 Rock/ 0.010 1.5 14 3.0 150 205 

CE14 2 18 RCP 3.00 25 41 45 Soil 

CE15 24 RCP 4.40 28 290 390 DElO Grassed 0.010 2.0 33 2.1 1,530 2,230 

CE16 8' x 3' RC 5.00 208 1,530 2,230 

Notes: 
Notes: 

1) Refer to Figure 10 or Exhibits C-1, C-2, and C-3 for ditch and swale 
I) * = unless otherwise noted (width x depth in feet for box culverts) 1 ocations 
2} Refer to Figure 10 or Exhibits C-1, C-2, and C-3 for culvert locations 2) CRM = Cement Rubble Masonry 
3) CMP = Corrugated Metal Pipe 
4) RCP = Reinforced Concrete Pipe 
5) RC = Reinforced Concrete 
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A. KAUNAKAKAI STREAM 

The portion of Kamehameha Highway which crosses Kaunakakai Stream is 

designi;!d as a ford. Currently, si,xteen 36-inch RCP culverts (designated 

"CEl") pass flow under the roadway, during periods of low flow. However, 

during flows of greater than 900 cfs, water will overtop the crossing. 

Three-foot concrete posts alongsid_e the Highway are painted red at the 

level indicating the depth of the flow over the ford considered dangerous. 

The Kaunakakai Stream levee was designed and constructed by the Corps of 

Engineers (COE) and serves to prevent overflowing of the stream during 

periods of heavy rain. The levee was designed for a 100-year flow of 

approximately 14,000 cfs (ref. Flood Insurance Study for Maui County) and 

was completed in 1950 as authorized under Section 205 of the Flood Control 

Act of 30 June 1938 {Public Law 858). This project enlarged the stream 

channel and added earth levees with rock facing on the streamside slopes. 

The left bank levee is 3,800 ft long and extends from the bluff adjacent 

to the stream north of the town of Kaunakakai to the ocean. The right 

bank levee is 1,050 ft long and extends downstream from the opposite bluff 

past the Kaunakakai Homestead. 

Although Kaunakakai Stream overflows Kamehameha Highway during periods of 

heavy rainfall, the COE levee has prevented flooding from occurring within 

the town area. The main problem with the stream overflowing the ford is 

the inability to get from one side of the stream to the other. Thus, 

access to emergency services such as Molokai General Hospital, police, and 

fire protection is severely hampered. 

23 

B. KAUNAKAKAI TOWN TO BEACH PLACE 

Above the town's bus.iness district, along the southwestern boundary of 

Molokai General Hospital, a 3 to 4 ft high earthen berm diverts 

approximately 13 cfs generated above the Armory. The berm passes the flow 

under Pauli Pl ace through an 18-inch CMP culvert, "CE3", which has a 

capacity of 15.6 cfs. The water then sheet flows to the house lots 

located north of Ala Malama Drive 'and collects in low points •. 

Within the town's business distr.ict, there are no existing drainage 

systems. During periods of heavy rainfall, flooding occurs along Ala 

Malama Drive, Alohi Street, and Mahala Street. The flooding problem is 

compounded by the reduced carrying capacity of the concrete gutters along 

Ala Malama Drive. The reduced capacity of the gutters is the result of 

road resurfacing without sufficiently planing the previous road surface. 

On Kamehameha Highway, there is a 24-inch RCP culvert, "CE2", which is 

intended to drain water from the County storage yard to the area south of 

the Highway. However, because the invert of the pipe is about 12 inches 

above the existing ground, and because the ground is not graded to drain 

towards the culvert's inlet, wat~r tends to accumulate in low points 

within the County yard. 

Within the town, an inlet/catch basin system is located at the 

intersection of Kamehameha Highway and Ala Malama Drive. This drainage 
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system consists of four inlets and a slotted drain which empties into a 

ditch adjacent to the Highway. The slotted drain runs across the service 

station driveway on the west side of Ala Malama Drive and drains to one 

of the grated catch basins. From this catch basin, the water drains east 

under Ala Malama Drive into the second grated catch basin through two 18-

inch pipes. The water is then conveyed south under the Highway through 

.a 24-inch RCP culvert, "CE4", into a grassed ditch running along the south 

side of the Highway. This ditch a.lso receives flow from two drop inlets 

located along the mauka or north side of the Highway adjacent to the Bank 

of Hawaii parking lot entrance and routes it south through a 24-inch 

culvert, "CE5". The roadside ditch .conveys the flow west under Kaunakakai 

Place just south of the Highway through a 4-ft x 1.5-ft RC box culvert, 

"CE6". 

From "CE6", a d d 'd d secon roa s1 e itch on the south side of the Highway 

should convey the fl ow to the west and around the wastewater pumping 

station and then south towards the ocean. However, most of the runoff 

ponds in the ditch alongside of the Highway since the ditch lacks enough 

slope to drain into the ocean. 

Approximately 22 cfs of runoff geperated within the area bounded by 

Kaunakakai Place, Mahala Street, Kamehameha Highway, and Beach Place was 

designed to drain to the ocean through two culverts. The first culvert 

is a 24-inch CMP, "CE7", at the intersection of Beach Place and Kaunakakai 

Pl ace, and the second an 18-inch CM~, "CES", located at the intersection 

of Beach Place and Mohala Street. However, as the result of poor grading, 
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most of the runoff in this area ends up ponding within low points in the 

area north of Beach Place. 

c. UPPER KAUNAKAKAI SUBDiVISION 

Ditch "DEi" and the associated 8 to 10-ft high levee are located just 

north of the upper boundary of the town's existing subdivision 

developments, and serves as the primary diversion for runoff generated on 

the hill 5iaiies above tli~town. rhis.ctii:cli outlets approximately 214 cfs 

(10-year storm) into Kaunakakai Stream. The ditch has an estimated 

capacity of about 2,300 cfs, which is sufficient to convey the estimated 

553 cfs generated from a SO-year storm. However, a 24-inch CMP culvert, 

"CE9", which passes flow under the town's water tank access road can 

accommodate only 31 cfs. Thus, during times of heavy rainfall the 

ditch/levee system essentially acts as a detention basin. 

In addition to the levee and ditch, there is a grassed swale, "DE2", 

directly above the subdivision lots which conveys additional runoff east 

towards the Puu Maninikolo cinder pit. This swale had an original design 

capacity of about 100 cfs, but a heavy growth of grass within the swale 

has reduced the capacity to approx.imately 50 cfs. 

The subdivisions below or south of the diversion ditch/levee are served 

by several drainl ine and catch basin systems. A hydraulic grade .1 ine 

analysis of these drainlines indicates the lines are currently able to 

accommodate a 10-year storm without surcharging (see Appendix B). These 
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drainage systems empty into four different outlets. Subdivision outlets 

#1 and #2 are silting basins and subdivision outlets #3 and #4 natural 

drainageways. Silting basin "A" (subdivision outlet #1), located at the 

end of Kalohi Street, was originally designed with a storage capacity of 

19,000 cubic ft. This basin was designed as an outlet for drainline 

"SUB5B" (refer to Exhibit C), which collects approximately 50 cfs (ref. 

Drainage Report for Kaunakakai Subdivision Unit V). However, the basin 

currently is badly overgrown with .. tall grass and koa trees, and has a 

large build-up of silt material which has essentially reduced the capacity 

of the basin by as much as 75%. Thus, instead of a capacity of 19,000 

cubic ft, the basin can only hold an estimated 4,800 cubic ft. Overflow 

from this basin is conveyed by a CRM spillway south into a natural 

drainageway which outlets onto the cultivated fields adjacent to 

Kamehameha Highway. 

Silting basin "B" (subdivision outlet #2), located at the end of Kolapa 

Place, was originally designed.with a storage capacity of 16,700 cubic ft. 

This basin was intended to be the outlet point for D.L. "SUB5A", which 

collects approximately 9 cfs (ref. Drainage Report for Kaunakakai 

Subdivision Unit V). Basin 11 811 is ~lso overgrown with tall grass and some 

koa trees, but the accumulation of ~ilt is much less pronounced than basin 

"A". As with basin 11A11
, basin 11 811 has a CRM spillway which drains 

overflow south onto the cultivated fields. In spite of the heavy growth 

in both basins, both appear to be structurally stable. 
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One of the two natural subdivision drainageways, subdivision outlet #3, 

begins about 300 ft north of Molokai General Hospital and receives 

approximately 8 cfs (ref. Kaunakakai Subdivision Unit III plans) from 

drainl ine "SUB3B". It eventually drains towards flatter terrain just 

above Kukui Pl ace. From this poi lit, the water sheet flows down to Al a 

Malama Drive and accumulates alongside the road. 

The second natural drainageway (subdivision outlet #4) is a well-defined 

channel which begins 150 ft above Ala Malama Drive between Ilia and Kokio 

Roads. It receives runoff from subdivision drainl ines "SUB2A" (Q
10 

= 13 

cfs), "SUB2B" (Q 10 = 0.4 cfs), "SUB3A" (Q10 = 23 cfs), "SUB3C" (Q
10 

= 9 

cfs), and "SUB4A" (Q10 = 19 cfs). "The runoff passes through two roadway 

culvert systems: a 42-inch CMP, "CEIO" which crosses Ala Malama Drive, 

and two 24-inch CMP lines, "CEll", which cross Kolapa Place. Downstream 

or south of the 24-inch culverts, the gully transitions to a grassed 

trapezoidal ditch, "DE4", 4 ft wide at the bottom and 3 ft deep, with a 

top width of about 16 ft. The calculated quantity of runoff (ref. 

Kaunakakai Subdivision Second Increment plans) discharging into this 

channel is 55 cfs, while the estimated design capacity is 130 cfs. 

D. KAUNAKAKAI SCHOOL TO SEASIDE'PLACE 

Ditch "DE4" continues to the south 'and conveys flow through a 48-inch RCP 

culvert (used as a walkway crossing) located about 200 ft downstream or 

south of Kolapa Place where it transitions to a grassed swale, "DES", 

approximately 6 ft wide and 1.5 ft deep. This swale runs adjacent to the 
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north and east boundaries of Kaunakakai Elementary School towards the 

Highway, where it then turns 90 deg.rees and runs alongside the Highway to 

the east. The estimated capacity of this swale section is 9 cfs. 

After the 90 degree turn to the east, the swale transitions to "DE6", 4 

ft wide and 6 inches deep and lined with concrete. However, the 

surrounding area is graded such that there is an extra 12 inches on each 

side of the swale's edge and an addjtional 6 inches of depth. Thus, this 

provides the swale with additional. capacity to handle a total of 7 cfs. 

However, the calculated amount of runoff (from the subdivision and open 

fields} that would have to be conv~yed by this swale is almost 100 cfs. 

This lined swale runs for approximately 850 ft before becoming a grassed 

trapezoidal ditch, "DE7", with a t_op width of 16 ft and 3 ft deep. The 

estimated design capacity of ditch "DE7" was 50 cfs, but a heavy growth 

of grass in the ditch has reduced t.he capacity to approximately 25 cfs. 

Ditch "DE7" drains to a 10-ft wide x 3-ft high RC box culvert, "CE12", 

which conveys flow to the south si.de of the Highway. Based on these 

dimensions, the capacity of the culvert is approximately 225 cfs. 

However, the midpoint of this culvert is partially clogged with a thick 

layer of silt and dead vegetation. Thus, the middle portion of the 

culvert has only about a l ft clearance, and has effectively reduced the 

capacity of the culvert from 225 cfs to approximately 75 cfs. A 24-inch 

RCP culvert, "CE13", serves as a second highway crossing for the swale, 

but because the inlet invert of.the.pipe is approximately l ft above the 

invert of the swale, the culvert serves as a ditch relief line. 
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The outlet for the 24-inch culvert, "CE13", consists of a concrete-lined 

trapezoidal channel, "DEB", which runs approximately 600 ft to the ocean. 

This ditch is 2 ft wide on the bottom and 4 ft wide at the top, with a 

depth of l ft. Before outletting to the ocean, the ditch passes under 

Seaside Pl ace through two 18-inch · RCP culverts, "CE14". The estimated 

capacity ... oL th.is _.<:han11el i..s a~out 15 cfs, but has been reduced 

considerably due to debris build-up in the channel. 

The 10-ft x 3-ft box culvert, "CE12", does not outlet into a defined 

drainageway after crossing the Highway. Once the flow is on the south 

side of the Highway, the water ponds in a small marshy area adjacent to 

the Highway known as the Goodfellow property. Originally a wetland area, 

the property has been filled in, thus preventing any water to outlet into 

either the marsh or the ocean. 

E. KAPAAKEA SUBDIVISION 

The drainage system for the Kapaakea Loop area consists of a 24-inch RCP 

culvert, "CE15", and an 8-ft x 3-ft RC box culvert, "CE16", crossing the 

Highway. Both of these culverts are in need of maintenance, as silt and 

dead vegetation have accumulated within the culverts. Also, both culvert 

outlet inverts are lower than the existing drainage ditches, thus 

resulting in ponding at the outlets. 

The outlet for the 24-inch culvert consists of a graded ditch, "DE9", 3 

ft wide with stone-lined walls and a depth of I.5 ft. The estimated 
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The outlet for the 24-inch culvert consists of a graded ditch, "DE9", 3 

ft wide with stone-lined walls and a depth of 1.5 ft. The esttmated 

capacity of this ditch was 14 cfs. Although much of this ditch is in good 

condition, there are several locations in which residents have completely 

blocked it by filling it in with soil and planted vegetation. Thus, these 

obstructions have caused water to build up at the outlet end of the 

culvert. 

The grassed ditch, "DElO", draining the 8-ft x 3-ft box culvert is 

trapezoidal in shape with a top width of 12 ft and a depth of 2 ft. The 

ditch had an estimated capacity of about 74 cfs, but a heavy overgrowth 

of gra.ss has reduced the capacity. of the ditch to about 33 cfs. Both 

ditches "DE9" and "DEIO" do not have culvert crossings to pass water 

through the Kapaakea Loop before outletting into the ocean. Thus, during 

times of heavy rainfall, runoff flows over the roadways to the oceand 

Previously, the U.S. Army Corps of Engineers planned a second flood 

control project within the town which would have consisted of a concrete-

1 ined channel along with levees above Kapaakea. However, the proposed 

project was cancelled in 1978 because of insufficient funds. 
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VII. PROPOSED SYSTEM 

Most of the problems with the existing system that were mentioned earlier 

cannot be corrected without additional work being required. For example, 

during field observations, several culverts were noted to have inlet 

inverts higher than the existing gr~und. Correction of this problem would 

require regrading the surrounding areas to drain to the pipe, thus 

adversely affecting a wide range of people and businesses. 

A second problem noted was the lack of maintenance. However, even if a 

regular maintenance schedule were to be adhered to, it has been shown in 

the analysis of the existing downstream systems that there is not 

sufficient capacity to carry the existing flows. An example of this is 

existing ditch "DE7", which currently has a capacity 7 cfs. However, the 

estimated amount of runoff that a ditch in this location would have to 

carry is about 100 cfs. 

The proposed system has been designed to address the inadequacies in the 

existing system, and has been sized to accommodate future development as 

designated in the Molokai Community Plan, January 1984. The system 

consists of a combination of drainlines, grated inlets, catch basins, box 

culverts, and shall ow open channels designed for a 10-year storm. 

Proposed roadway culvert crossings were designed for a 50-~ear storm. 

The system was divided up into five. separate sub-systems, each addressing 

individual problem areas. The proposed systems "A" to "E" are shown in 
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detail in Exhibit D, while Figure 11 presents a schematic overview of the 

proposed system. The proposed system hydraulic calculations are shown in 

Appendices G and H. Listed below i.n Table 3 is a summary of the proposed 

systems and individual design features. 

TABLE 3 
--- -Proposed System Characteristics 

Drainage Master Plan for Kaunakakai, Molokai 

SYSTEM DESIGN CHARACTERISTICS 

11A11 Earthen levee/grassed ditch 

llB" Concrete box culverts w/ 
inlets/concrete open channels 

"Cu Concrete box culverts w/ 
inlets/concrete open channels 

grate 

grate 

"O" Concrete .open channels/concrete box 
culverts 

"E11 Concrete open channels/concrete box 
culverts 

The sha 11 ow open channels of the systems were selected because of two 

significant site constraints: 1) the low elevation of the study area, and 

2) the flat topography of the study area in locations below the 

residential subdivisions. The low elevation restr.icts the depth at which 

a subsurface drainage system can :be placed to keep the system outlet 

invert at the ocean above mean sea level (MSL). System outlet inverts 

below MSL would allow ocean tides to cause backwater effects. The low 

elevation of the town also restricts the use of Kaunakakai Stream as a 

stormwater discharge point for a gravity drainline. Any gravity-operated 

system connected through the stream's levee could cause surcharging of the 
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SOURCE: MOLOKAI COMMUNITY PLAN, JANUARY 1984. 
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town's drainage system if the water surface elevation in the stream were 

to reach a higher level than the elevation of the town's catch basins. 

The lack of slope within the area makai or south of the subdivisions 

compounds the problem of using underground conduits due to the large cross 

sectional area that would be required to convey the flow at very low 

slopes. 

Most of the channels were allowed maximum depths of only 2 ft to utilize 

the entire length of the open channel for intercepting runoff. The depth 

of the channel is limited by both the low elevation in the area and the 

fact that a channel wall placed above the existing grade would not allow 

runoff from the surrounding area to flow into the channel. 

In addition, all open channels were designed to be lined with concrete. 

Although concrete channels would create higher flow velocities and thus 

have a higher potential for sediment transport, grassed channels were 

rejected because of the larger widths that would be required. In 

addition, the amount of sediment generated in the study area is considered 

minimal when compared to the upper reaches of the drainage basin and 

adjacent ranch lands. Table 4 shows that at the same flow and depth, flow 

velocities for a grassed channel are about half of the concrete-lined 

channel, but they are also almost double in ~idth (see calculations in 

Appendix E). A summary of the proposed drainage systems is included in 

Table 5. 
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Table 4 
Comparison Between Lined and Unlined Channels 
Drainage Master Plan for Kaunakakai, Molokai 

lined unlined 
ditch flow depth width velocity width velocity 

System name (cfs) (ft) (ft) (ft/s) (ft) (ft/s) 

B 82 24.3 2 5 3.1 10 1.5 

B 83 65.9 3 6' 4.0 12 2.0 

c C2 19.6 2 4 2.9 8 1.5 

c C4 144.9 2 is 5.6 31 2.6 

0 01 48.4 3 3 9.4 5.5 4.9 

0 04 130.9 2 18 4.1 39 1.9 

D 06 176.6 2 16 6.7 36 3.0 

Notes: 

1) Depth of ditch kept same for both lined & unlined ditches. 

2) Depth of flow in channel 
unlined ditches. 

kept constant for both lined and 
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Table 5 
Summary of Proposed Drainage Systems 

Drainage Master Plan for Kaunakakai, Molokai 

ditch 
name 

BBCl* 

BBC2* 

BBC3* 

Bl 

82 

83 

CBC!* 

CBC2* 

CBC3* 

Cl 

C2 

C3 

C4 

DI 

02 

03 

03A 

D4 

05 

D6 

07 

El 

E2 

ditch size: 
width depth 

(ft) (ft) 

2.0 

4.0 

5.0 

6.0 

5.0 

9.0 

3.0 

3.0 

8.0 

7.0 

4.0 

10.0 

12.0 

3.0 

5.0 

10.0 

4.0 

18.0 

18.0 

4.0 

6.0 

6.0 

2.0 

2,0 

2.0 

3.0 

2.0 

3.0 

2.0 

2.0 

2.0 

2.0 

2:0 

2.0 

2.0 

3.0 

2.0 

2.0 

2.0 

2.0 

2:0 

2.0 

2.0 

3.0 

flow 
(cfs) 

8.6 

33.6 

48.6 

57.6 

slope 
(%) 

0.4 

0.4 

0.4 

0.1 

24.3 0.1 

99.3,' 0.1 

11.8 

11.8 

44.1 

56.0 

19.6 

93.1 

111.3 

48.4 

61.1 

61.1 

18.6 

130.9 

143.2 

27.0 

54.0 

150.0 

20.0 5.0 1533.0 

0.1 

0.3 

0.1 

0.2 

0.1 

0.2 

0.2 

1.2 

0.5 

0.1 

0.1 

0.1 

0.1 

0.3 

0.3 

0.8 

1.0 

* - Box culvert drainline 
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flow 
depth 

(ft) 

1.07 

1.49 

1.58 

2.49 

1.58 

2.55 

1.52 

1.01 

1.61 

1.67 

1.67 

1.76 

1.72 

1.72 

I. 72 

1.68 

1.60 

1.78 

1.89 

1.41 

1.61 

2.35 

3.89 

Of the 5 systems, 3 of them (''B", ''C", and "D") were evaluated as being 

interconnected along Kamehameha Highway as one entire system. The reasons 

for this interconnection would be (l) an attempt to obtain a uniform flow 

discharge from the four outlets, and (2) to provide a backup if one 

individual system should become clogged. However, it was determined that 

the merits of such a system would 'be outweighed by other factors. One 

disadvantage to an interconnection between the three systems is the 

ditch/box culvert invert differences along the Highway. An estimate of 

the required individual system inverts along the Highway show invert 

differences of up to 2.5 ft, which would severely hamper an effort to 

create an efficient design of ttie interconnected system. An ideal 

situation would be to have all of the inverts at the same elevation. To 

slope the connection line in one direction between two systems would 

defeat the purpose of a system backup. This is because water would not 

be able to flow in the opposite direction until a sufficient tailwater 

elevation to overcome the slope difference was reached. To allow the 

development of tailwater conditions within the ditches is not recommended 

as many of the ditches as shown in table 5 are only 2 feet deep. 

Secondly, the design of all four outlet channels would have to be 

overdesigned to accommodate any possible overflows from the other systems, 

thus possibly requiring the condemnation of private property along the 

paths of the system's outlets. Thus, it was concluded that the proposed 

system would remain as five separate sub-systems. 

The use of a stormwater pumping station to collect runoff generated mauka 

of Kamehameha Highway was explored. The purpose of this pump station 
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would be to discharge runoff into the Kaunakakai Stream instead of 

directly into the ocean. Although a detailed design and analysis of such 

a pump station was not conducted, simple assumptions were made to obtain 

preliminary pump station sizing. Hydrology calculations indicate a total 

of 283 cfs would be collected fro111 Systems "B", "C", and "D". Assuming 

a 15 minute pumping cycle, a wet well volume of 305,900 cubic ft would be /· ·.oi;~t· 

required. This would correspond to a well 10 ft deep by 175 ft square. -'._j:-·17,/l·t~ 
Based on the incoming flow and wet well size, a suggested minimum pump 

arrangement would consist of 4 pu111ps handling 40,000 gpm each, with a 

total dynamic head of 21.5 ft, at an efficiency of 82%. Hydraulic and 

station sizing calculations are shown in Appendix F. The analysis of the 

stormwater pumping station revealed.that it would not be a viable drainage 

system for the following reasons: 1) high capital cost, 2) in.tense 

maintenance requirements, 3) reliability of system (potential for 

mechanical breakdown), and 4) consequences should the system fail during 

heavy rainfall. 
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A. SYSTEM "A" 

System "A" is 1 ocated just above· the business district of Kaunakakai 

generally following the southern boundary of Molokai General Hospital and 

consists of a berm/triangular gra~sed ditch combination approximately 

1,100 ft in length, along with a new 24-inch RCP culvert #1. The 

berm/grassed ditch would tie into the existing Corps of Engineers levee 

along the Kaunakakai Stream bank and serve as a diversion for runoff 

generated above the town's center. This berm/grassed ditch would divert 

runoff discharged from the subdivision drainline "SUB3B" and from the berm 

located above the Armory. According _to hydrologic calculations, this 

system would drain approximately 46 cfs into Kaunakakai Stream. 

B. SYSTEM "B" 

System "B" consists ,of a combination box culvert/grate inlet and open 

channel system. This system would serve to drain the center of the 

business district, the County storage yard, and land directly east of 

Kaunakakai Place. The drainline portion would consist of concrete box 

culverts which would run under Ala Malama Drive. After passing under 

Kamehameha Highway through a new 5~'ft x 2-ft RC box culvert #2 (replacing 

culverts "CE4" and "CE5"), the drainline would drain to a 970 ft long 

concrete open channel that outlets to the ocean. The first 470 ft of this 

channel (designated as "Bl") would be 6 ft wide and 3 ft deep. A new 24-

inch RCP culvert 113 would replace the existing 24-inch culvert, "CE2", 

and drain runoff from the County storage yard into channel "B2". This 
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channel would then discharge approximately 24 cfs through a new 5-ft x 2-

ft RC box culvert #4. This box culvert would discharge into channel "Bl", 

at which point a transition to a 9 ft wide channel, "B3", would occur. 

Channel "B3" would then pass the f.low under Beach Place through a new 9-

ft x 3-ft box culvert #5 (replac.ing culvert 'CE7") before emptying an 

estimated 99 cfs into the ocean. 

c. SYSTEM "C" 

System "C" also consists of a combination box culvert/grate inlet and open 

channel system. This system would drain the town's business district 

portion southeast of Ala Malama o.rive, and areas south of Kamehameha 

Highway, whic.h would include land straddling Mahala Street down to Beach 

Place. The box culvert/grate inlet portion would start along Alohi Street 

and run under Mohala Street to Kamehameha Highway.· After crossing under 

the Highway through a new 7-ft x 2-ft box culvert #6, the system would 

empty into a concrete-] ined channel., "Cl", 7-ft x 2-ft. A second cut-off 

channel "C2" would empty 19.6 cfs through a new 4-ft x 2-ft RC box culvert 

1c wou en rans1 ion to a 10 ft wide x 2 ft deep (#7) into "Cl", wh" h ld th t ·t· 

· channel, "C3". After crossing under Beach Place with two new 6-ft x 2-

ft box culverts #8 (rep 1 acing culvert "CE8"), channel "C3" would continue 

for another 200 ft to the ocean. This system would drain approximately 

111 cfs to the ocean. 
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D. SYSTEM "D" 

System "D" follows the existing ditches "DE4" through "OE7" and consists 

of concrete-lined channels which would drain runoff generated from 

portions of the town's subdivisions. The channel would also serve as a 

collection channel for runoff generated from the grassed recreational 

field and cultivated lands adjacent to Kamehameha Highway. This 

rectangular channel would cross Kamehameha Highway through an ext sting 10-

... ft wicle x 3~ft high box culvert, "CE12", and a new twin 24-inch RCP 

crossing #9 located at the existing 24-inch RCP culvert, "CE13". The two 

24-inch pipes would divert about 27 cfs under the Highway and out to the 

ocean through a 4-ft x 2-ft channe.l "06". This channel would cross 

Seaside Place as a new 6-ft x 2-ft RC box culvert #10. (which replaces 

culvert "CE14"), which would then become a 6-ft x 2-ft channel "07". Both 

channels would replace the existing channel "DEB". Both "06" and "07" 

would collect an additional 27 cfs from the surrounding area and discharge 

approximately 54 cfs into the ocean. 

The existing 10-ft x 3-ft culvert would outlet about 143 cfs into the 

Goodfellow property. Although it is classified as a wetlands area by the 

Corps of Engineers, the area has been filled. The Corps of Engineers has 

ordered the lot owners to remove the fill material and to restore the 

wetlands area. Thus, this area can be used as a natural stormwater 

detention basin as the original wetlands was used. This detention basin 

would serve to settle out solid materials before discharging into the 

ocean. 

42 



·1 

I 

I 
I 

E. SYSTEM "E" 

System "E" consists of two concrete-lined channels which would run 600 ft 

from Kamehameha Highway to the ocean. A 6-ft wide x 3-ft high channel 

"El" would replace the existing ditch "DE9" and drain approximately 150 

cfs (Q50 ) from the unnamed stream. A new 8-ft x 3-ft box culvert #11 would 
- .. ~ 

replace culvert "CE15" and convey flow across Kamehameha Highway, while 

another new 6-ft x 3-ft box culvert #12 would be cross Kapaakea Loop. 

A second channel "E2", which would be 20 ft wide and 4 ft deep, would 

drain about 1,530 cfs (Q50) from the Kamiloloa Stream. This channel would 

replace the existing ditch "DElO". Two new 10-ft x 4-ft box culverts #13 

would convey flow under the highway, replacing culvert "CE16". A second 

group of new 2-10-ft x 4-ft box culverts #14 would allow flow to pass 

under Kapaakea Loop. 

F. COST ESTIMATE 

A cost estimate for each of the five proposed systems was developed for 

budgetary purposes. The cost estimate consisted of three components: 1) 

land acquisition, 2) engineering, and 3) construction. A summary of these 

figures are shown in tables 6 and 7. Table 6 summarizes an open channel 

system (scheme 1) while table 7 summarizes an underground system (scheme 

2). The only structural difference between the two schemes is a 

structura 1 s 1 ab over the open channe 1 which converts it into a . box 

culvert. 
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TABLE 6 
Cost Estimate Summary for Open Channel System 
Drainage Master Plan for Kaunakakai, Molokai 

Land 
Engineering Acquisition Construction Total 

Cost Cost Cost Cost 

4"-' . ,_. 
$81;000 $47,300 $70,800 $199,100 

J37 900 

$1&&;000 $168, 100 $1,300,100 $1,624,200 

_ $80,JOO $183,900 $667 •. aoo. ·- $931,800 

$103,100 $187,100 $858,800 $1,149,000 

$79,200 $55,800 .$660,000 $795,000 

TABLE 7 
Cost Estimate Summary for Underground System 
Drainage Master Plan for Kaunakakai, Molokai 

Land 
Engineering Acquisition Construction Total 

Cost Cost Cost Cost 

$81,000 $47,300 $70,800 $199,100 

$175,600 $168,100 $1,463,700 $1,807,400 

$137,100 $183,900 $1,142,500 $1,463,500 

$275,100 $187' 10_0 $2,292, 700 $2,754,900 

$79,200 $55,800 $660,000 $795,000 
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l. LAND ACQUISITION 

Land acquisition costs were developed through the use of the "Real Estate 

Handbook, Second Tax Division, Counties of Maui and Kalawao, Zones 1 

through 6, 1991". For each parcel in which a system traversed, the 

following methodology was used: 

1. 

2. 

3. 

Determine the total land value of each parcel traversed by a 

particular system. 

Determine the amount of easement area required on each of 

these parcels. 

Proportion the acquisition cost according to the area of the 

easement in relation to the entire parcel. 

A two percent escalation factor per year was used to project the 1991 1 and 

values to 1993. 

On-site structures such as buildings and homes were avoided when laying 

out the proposed systems in an atte~pt to prevent condemnation of existing 

buildings when implementing the systems. 

2. ENGINEERING 

Engineering costs were taken as approximately 10 percent of the 

construction cost. The engineering cost includes design fees, 

subconsultant (soil, structural, etc.) fees, and miscellaneous costs such 
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as travel and printing costs. In addition, the engineering cost of system 

'A' also included consultant's fees for an environmental assessment and 

marine biology study for all five proposed systems. 

3. CONSTRUCTION 

Construction costs consisted of the cost to construct in place, each 

individual system, along with appropriate traffic control. Construction 

costs do not include cost of relocation of any existing utility lines. 

Among the construction cost components for the ditch systems were 

excavation and disposal, base course, concrete formwork and materials. 

Component costs for roadway culverts included ·pipe/box culverts and 

headwalls. 

Because the type of construction for system 'A' (earthen berm) remained 

the same· for both schemes, the construction cost remained the same. 

Likewise, the construction cost for· system "E" remained the same for both 

schemes due to the inability to place the system completely underground. 

A detailed construction cost breakdown is given in Appendix r. 
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VIII. ADDITIONAL RECOMMENDATIONS 

A. FUTURE DEVELOPMENT 

In addition to the proposed drainage systems, it is also recommended that 

the County adopt and enforce policies on minimizing any adverse effects 

due to future _de'{elopments. U.ntil the proposed drainage systems are 

implemented, future developments .s_hould not increase. stormwater runoff 

unless it can be shown that the existing downstream drainage system has 

adequate capacity to accommodate the additional flow. Suggested ways to 

accommodate stormwater runoff include the use of an on-site disposal 

system such as seepage pits or drywells. Or, a developer can improve any 

inadequate portions of the existing downstream drainage system. 

In addition to the proposed systems, a separate system above the existing 

subdivision would be required if t.he land above it is developed. In this 

case, the existing diversion berm/ditch system could be utilized to 

prevent any runoff from new developments from flooding the areas in the 

existing subdivision. In addition, any drainlines within the proposed 

area for development should convey runoff into Kaunakakai Stream or into 

the cinder pit area. 

B. MAINTENANCE PROGRAM 

It is also recommended that the County insti~ute a regular inspection and 

maintenance program for the drainage system. Although the proposed system 
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has been sized to accommodate future development, maintenance would still 

be an integral part of the system. Inspections should be conducted on a 

semi-annual basis with follow up work on problem areas such as culvert 

inlets/outlets, drainageways, chan~els, silting basins, and catch basins. 

In addition, follow-up inspection and maintenance should also be performed 

after heavy rains to ensure that the integrity of the system remains 

intact. A regular maintenance program that includes the restoration of 

design capacities for silting basins 'A' and 'B', as well as for all 

gr'asseci drain-ageways (through removal of debris all(( silt, and trimming 

excess brush), and grassing eroding areas to reduce siltation will help_ 

.minimize major maintenance problems. 

C. FLOOD CONTROL 

Within the Kapaakea Subdivision, the master plan addresses the use of two 

channels (system "E") to convey runoff generated above the subdivision. 

However, it is recommended that the County pursue the use of a diversion 

berm/flood control channel to convey the flow around the subdivision and 

through the Goodfellow property before outletting into the ocean. This 

system is shown schematically in Exhibit D. 

The implementation of system "E" alone does not eliminate the need for the 

diversion berm/flood control channel. However, if the flood control 

system is implemented, system "E" in its proposed form would not be 

necessary. With the flood control system in place, a much smaller system 

would be able to handle the runoff generated within Kapaakea Loop. The 
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use of the remaining portion of the Goodfellow property as a detention 

basin for system "D" would still be required, however, as ditch "D5" would 

not be able to connect into the flood control channel. This is due to the 

invert at the outlet end of ditch "D5" being too low to prevent backwater 

effects into ditch "05". 

D. KAMEHAMEHA HIGHWAY 

During flood conditi ans, Kaunakakai Stream overflows the ford on 

Kamehameha Highway. This situation imposes a physical barrier to free 

travel from one side of the stream to the other. While this activity does 

not directly contribute to the current flooding problems within the town 

area, other problems can arise from this occurrence. Emergency medical 

services at Molokai General Hospital via ground transportation will be 

limited to areas east of Kaunakakai Stream. Other areas of the island 

will not have access to those same services at a time when they may be 

most needed. Thus, while costly, a new bridge would allow free travel 

across Kaunakakai Stream during flood conditions. 
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IX. PERMITS AND APPROVALS 

The proposed systems will require improvements to existing outlets along 

the coast, some of which may require work below the Mean High Water Line. 

In addition to an environmental assessment to determine potential 

environmental impacts, these ... improvements .. wi.11 require approvals and 

permits from various Federal, State of Hawaii and County of Maui agencies. 

The specific permit requirements will depend upon the extent and location 

of the improvements for each system. The permits most likely required 

include: 

Agency 
1. Department of the Army 

Corps of Engineers 

2. State of Hawaii 
Board of Land and Natural Resources 

3. State of Hawaii 
Office of State Planning 

4. State of Hawaii 
Department of Health 

5. State of Hawaii 
Department of Transportation 

6. County of Maui 

7. County of Maui 

(1) Section 401 certification not required. 
(2) Section 401 certification required. 

Permit 
General-Permit (I) 
Nationwide Permit (2) 

Conservation District 
Use Application (CDUA) 

Coastal Zone Management 
(CZM) Consistency 
Determination 

Section 401 Water 
Quality' Certification 

Permit for Work in 
Shorewaters 

Special Management 
Area (SMA) Permit 

Shoreline Setback 
Variance 

The Department of the Army Corps of Engineers requires a permit when a 

project is being proposed in the waters of the U.S. Waters of the U.S. 
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include ocean waters; coastal, inland and tidal waters; rivers and 

streams. A permit is required for a number of activities including the 

construction of pipes under the water, dredging, and excavation. 
. . 

Depending on the project, the Department of Army Corps of Engineers permit 

may al so require other permits and approvals including CZM consistency 

determination and water quality certification. 

A Conservation District Use Application (CDUA) permit from the State of 

Hawaii Board of Land and Natural Resources (BLNR) is required for projects 

proposed within lands classified in the Conservation District. Lands 

classified in the Conservation District include most submerged lands. The 

CDUA permit requires an environmental assessment be prepared. 

A Coastal Zone Management (CZM) consistency determination is required when 

a Federal agency issues a permit or approval for a project located within 

the coastal zone. An environmental assessment is generally required for 

a CZM consistency determination. 

The Section 401 Water Quality certification applies to projects that 

require Federal approvals. The requirement is that any applicant for a 

Federal permit with a proposed project which may result in discharge into 

navigable waters shall provide a certification from the State that the 

activity will be conducted in a manner that will not violate water quality 

criteria. 
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A permit to Work in Shores and Shorewaters is required for any 

construction within the shorewaters of the State including shores, 

shorewaters, and navigable streams. The State of Hawaii Department of 

Transportation (DOT} Harbors Division administers this permit. If a 

project requires both a CDUA and DOT permit, a single permit can be used. 

for projects located within the Special Management Area (SMA}, a County 

of Maui permit will be required. An environmental assessment that meets 

the County of Maui requirements will be necessary for this approval. 

A shoreline Setback Variance is required for projects located within the 

shoreline setback area, normally within 40 FT from the shoreline. 

Table 8 summarizes the permits most likely required for each system. 
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TABLE 8 
Permit/Approvals Required for Proposed Systems 
Drainage Master Plan for Kaunakakai, Molokai 

System 

System A 

Systems B, C, D, E 

Approval/Permits Required 

Special Management Area 

General Permit (1) 
Nationwide Permit (2) 

Conservation District 
Use Application (CDUA) 

Coastal Zone Management 
(CZM) Consistency 
Determination 

Section 401 Water 
Quality Certification 
Permit for Work in 
Shorewaters · 

Special Management 
Area (SMA) Permit 

Shoreline Setback 
Variance 

(1) Section 401 certification not required. 
(2) Section 401 certification required. 
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Associates, LTD., 1963. 

8. Kaunakakai Subdivision Unit III, Cooke Land LTD., 1974. 

9. Kaunakakai Subdivision Unit IV, Cooke Land Company, 1978. 

10. Kaunakakai Subdivision Unit V, Cooke Land Company, 1980. 

11. Puu Hauoli Subdivision, County of Maui, 1974. 

12. 1:25,000 Scale Metric Topographic Map of Molokai East, Hawaii, 
U.S. Geological Survey, 1983. 

13. 1:25,000 Scale Metric Topographic Map of Molokai West, Hawaii, 
U.S. Geological Survey, 1983. 

14. Kapaakea Homesteads Flood Control Project, U.S. Army Corps of 
Engineers, 1978. 
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TR-55 TABULAR DISCHARGE METHOD VERSION l. 11 

Project 
County 
Subtitle 

2931-01 User: CLG Date: 02-20-91 
Date: MAUI State: HI Checked: 

KAUNAKAKAI DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

Total watershed area: 7.873 sq mi Rainfall type: I Frequency: 100 years 

Area(sq mi) 
Rainfall(in) 
curve number 
Runoff(in) 
Tc (hrs) 

(Used) 
TimeToOutlet 

(Used) 
Ia/P 

(Used) 

-------------------------- Subareas --------------------------
A B C D E 

o.26* o.46* 1.44* o.75* l.05* 
9.0 11.0 12.0 14.0 14.0 

55* 72* 72* 75* 74* 
3.49 7.41 8.33 10.67 10.52 
l.21* o.96* 1.24* o.98* l.OO* 
l.25 1.00 1.25 1.00 1.00 
o.oo 0.54* 0.54* 0.93* 0.93* 
o.oo o.5o o.5o i.oo -:i..oo 
0.18 0.07 0.06 0.05 0.05 
0.18 0.10 0.10 0.10 0.10 

Time Total ------------- Subarea contribution to Total Flow (cfs) ------------
(hr) Flow A B C D E 

9.0 
9.3 
9.6 
9.9 

10.0 
10.1 
10.2 
10.3 

10.4 
10.5 
10.6 
10.7 
10.8 
11. 0 
ll.2 
ll.4 

11.6 
ll.8 
12.0 
12.3 
12.6 
13.0 
13.5 
14.0 

1.4 .5 
15.0 
15.5 
16.0 
17.0 
18.0 
20.0 
24.0 

465 
593 
757 
993 

1075 
1198 
1337 
1557 

1827 
2147 
2526 
2971 
3453 
4578 
5831 
6962 

7770 
8209 
8403 
8584 
8631P 
7946 
6355 
4927 

4050 
3487 
3087 
2814 
2413 
2217 
1956 
1374 

6 
8 

12 
15 
18 
21 
26 
36 

50 
67 
87 

105 
119 
l35P 
129 
112 

95 
84 
75 
64 
58 
50 
46 
41 

38 
34 
31 
31 
29 
28 
24 
17 

34 
44 
54 
75 
82 
92 

102 
112 

133 
163 
208 
269 
344 
503 
616P 
616 

534 
446 
367 
286 
235 
197 
167 
146 

133 
119 
109 
102 

95 
88 
78 
54 

108 
132 
156 
205 
229 
253 
277 
313 

349 
397 
469 
590 
734 

1167 
1612 
1925 

l985P 
1829 
1588 
1251 
1011 

806 
662 
566 

505 
445 
397 
373 
337 
325 
277 
193 

64 
72 
88 

120 
127 
135 
151 
167 

183 
207 
231 
263 
319 
486 
757 

1068 

1291 
1346P 
1251 
1004 

773 
574 
454 
390 

343 
311 
279 
255 
231 
215 
191 
127 

88 
99 

121 
166 
177 
188 
210 
232 

254 
287 
320 
364 
442 
674 

1049 
1480 

1789 
1866P 
1734 
1392 
1071 

795 
630 
541 

475 
431 
387 
353 
320 
298 
265 
177 

TR-55 TABULAR DISCHARGE METHOD 

Project 
county 
Subtitle 

2931-0l user: CLG 
MAUI state·: HI checked: 
KAUNAKAXAI DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

Area(sq mi) 
Rainfall(in) 
Curve number 
Runoff(in) 
Tc (hrs) 

(Used) 
TimeTooutlet 

(Used) 
Ia/P 

(Used) 

continuation of subarea 

------------------------~- Subareas -F .. Al H 

0.62* 0.61* .0.58* 
16.0 10.0 17.0 

75* 61* 75* 
12.60 5.03 13.56 

0.62* l.04* 0.84* 
0.75 1.00 0.75 
1.51* o.oo 1.84* 
1.50 o.oo 2.00 
0.04 0.13 . 0.04 
0.10 0.13 0.10 

information· 

I 
1.50* 
18.0 

78* 
15.0l 

- ·i."37* 
l.25 
l.84* 
2.00 
0.03 
0.10 

VERSION l. 11 

Date: 02-20-91 
Date: 

J 
0.61* 
12.0 

48* 
4.68 
l.18* 
1.25 
o.oo 
6.00 
0.18 
0.18 

Time 
(hr) 

------------- Subarea Contribution to Total Flow (cfs) ------------

9.0 
9.3 
9.6 
9.9 

10.0 
10.l 
10.2 
10.3 

10.4 
10.5 
10.6 
10.7 
10.8 
11. 0 
11.2 
ll.4 

11. 6 
11.8 
12 .o 
12.3 
12.6 
13.0 
13.5 
14.0 

14.5 
15.0 
15.5 
16.0 
17.0 
18.0 
20.0 
24.0 

F Al H I J 

39 
54 
62 
78 
86 
93 

101 
109 

117 
132 
140 
155 
171 
210 
272 
404 

645 
964 

1236 
1353P 
1143 

793 
536 
420 

365 
326 
295 
264 
233 
218 
187 
132 

37 
49 
67 
88 

101 
122 
156 
214 

293 
381 
467 
531 
580P 
540 
452 
363 

302 
256 
226 
195 
174 
156 
137 
128 

113 
104 

98 
95 
88 
85 
73 
49 

24 
39 
47 
63 
63 
71 
71 
79 

86 
94 

102 
110 
118 
142 
173 
212 

283 
409 
629 

1030 
l297P 
1164 

778 
535 

425 
370 
330 
299 
244 
220 
197 
142 

45 
68 

113 
135 
135 
158 
158 
181 

203 
203 
226 
248 
248 
294 
361 
429 

542 
745 

1061 
1807 
2687 
3252P 
2800 
2032 

1536 
1242 
1061 

948 
745 
655 
587 
429 

20 
28 
37 
48 
57 
65 
85 

114 

159 
216 
276 
336 
378 
427P 
410 
353 

304 
264 
236 
202 
182 
159 
145 
128 

117 
105 
100 

94 
91 
85 
77 
54 



Project 
county 
subtitle 

TR-55 TABULAR DISCHARGE METHOD 

2931-01 User: CLG 
MAUI State: HI Checked: 
KAUNAKAKAI DRAINAGE MASTER PLAN-UNNAMED STREAM-

VERSION 1.11 

Date: 02-20-91 
Date: 

Total watershed area: 0.759 sq mi Rainfall type: I Frequency: 100 years 
-------------------------- Subareas --------------------------

A 
Area(sq ml) 0.76* 
Rainfall(in) 9.0 
curve number 48* 
Runoff(in) 2.64 
Tc (hrs) 1.99* 

(Used) 2.00 
TimeTooutlet o.oo 
Ia/P 0.24 

Time Total ------------- Subarea contribution to Total Flow (cfs) ------------
(hr} Flow A 

9.0 
·9.3 
9.6 
9.9 

10.0 
10.1 
10.2 
10.3 

10.4 
10.5 
10.6 
10.7 
10.8 
11. 0 
11.2 
11.4 

11. 6 
11.8 
12.0 
12.3 
12.6 
13 .o 
13.5 
14. 0 

14.5 
15.0 
15.5. 
16.0 
17 .o 
18.0 
20.0 
24.0 

.6 

.6 

8 
12 
12 
14 
18 
24 

32 
44 
58 
74 
92 

132 
165 
191 

201 
205P 
191 
171 
155 
138 
124 
112 

100 
92 
84 
80 
74 
70 
62 
46 

P - Peak Flow 

6 
6 
8 

12 
12 
14 
18 
24 

32 
44 
58 
74 
92 

132 
165 
191 

201 
205P 
191 
171 
155 
138 
124 
112 

100 
92 
84 
80 
74 
70 
62 
46 

* - value(s) provided from TR-55 system routines 

I 

Project 
County 
subtitle 

TR-55 TABULAR DISCHARGE METHOD 

293°1-01 User: CLG 
MAUI State:· HI Checked: 
KAUNAKAKAI DRAINAGE MASTER.PLAN-KAMILOLOA STREAM 

VERSION 1.11 

Date: 02-20-91 
Date: 

Total watershed area: 2.528 sq mi Rainfall type: I Frequency: 100 years 

Area(sq mi) 
Rainfall(in) 
curve number 
Runoff(in) 
Tc {hrs) 

(Used) 
TimeTooutlet 

(Used) 
Ia/P 

(Used) 

Time Total 
(hr) Flow 

9.0 112 
9.3 131 
9.6 170 
9.9 218 

10.0 238 
10.1 255 
10.2 285 
10.3 317 

10.4 358 
10.5 409 
10.6 471 
10.7 555 
10.8 667 
11. 0 965 
11.2 1354 
11. 4 1735 

11. 6 2043 
11.8 2215 
12.0 2228P 
12.3 2056 
12.6 1748 
13.0 1348 
13.5 1022 
14.0 847 

14.5 739 
15.0 658 
15.5 581 
16.0 529 
17.0 475 
18.0 443 
20.0 394 
24.0 274 

-------------------------- Subareas --------------------------
A B C D E 

0.05* 0.40* 1.12* 0.70* 0.27* 
9.0 9.0 11.0 11.0 12.0 
.63* 58* 66* 68* 71* 

4.47 3.86 6.57. 6.85 8.19 
0.95* 1.08* 1.43* 1.14* 0.81* 
1.00 1.00 o.oo 1.00 1.00 
0.00 0.65* 0.65* 1.24* 1.24* 
o.oo 0.75 0.00 1.50 1.00 
0.13 0.16 0.09 0.09 0.07 
0.13 0.16 0.10 0.10 0.10 

A B 

3 9 
4 12 
5 15 
7 20 
7 23 
9 24 

12 28 
16 31 

22 35 
29 41 
35 50 
40 66 
44P 84 
41 136 
34 191 
27 225 

23 
19 
17 
15 
13 
12 
11 
10 

9 
8 
7 
7 
7 
6 
6 
4 

228P 
208 
182 
144 
119 

98 
83 
73 

67 
61 
55 
50 
49 
46 
41 
29 

Subarea Contribution to Total Flow (cfs) ---~--------
c D E 

59 
66 
88 

110 
125 
132 
147 
162 

184 
206 
242 
286 
352 
536 
764 
962 

1087 
1109P 
1028 

859 
698 
551 
441 
375 

330 
294 
257. 
235 
213 
198 
176 
125 

24 17 
29 20 
38 24 
48 33 
48 35 
53 37 
57 41 
62 46 

67 50 
76 57 
81 63 
91 72 

100 87 
119 133 
158 207 
229 292 

353 352 
511 368P 
659 342 
764P 274 
707 211 
530 157 
363 124 
282 107 

239 94 
210 85 
186 76 
167 70 
143 63 
134 59 
119 52 

81 35 



TR-55 TABULAR DISCHARGE METHOD VERSION 1.11 

Project 
County 
Subtitle 

2931-01 User: CLG Date: 02-20-91 
Date: MAUI stat,e:. HI Checked: __ · _ 

KAUNAKAKAI DRAINAGE MASTER.PLAN-KAUNAKAKAI STREAM 

Total watershed area: 7.873 sq mi. Rainfall type: I Frequency: 50 years 

Area(sq mi) 
Rainfall(in) 
curve number 
Runoff(in) 
Tc (hrs) 

(Used) 
TimeToOutlet 

(Used) 
Ia/P 

(Used) 

-------------------------- Subareas --------------------------
A B C D E 

0.26* 0.46* 1.44* 0.75* 1.05*. 
8.0 10.0 10.0 12.0 12.0 

55* 72* 72* 75* 74* 
2.78 6.49 6.49 8.76 .8 .• 62 
1.21* 0.96* 1.24* 0.98* 1.00* 
1.25 1.00 1.25 1.00 1.00 
0.00 0.54* 0.54* 0.93* 0.93* 
o.oo 0.50 0.50 1.00 -1.00 
0.20 0.08 0.08 0.06 0.06 
0.20 0.10 0.10 0.10 0.10 

Time 
(hr) 

Total ------------- Subarea Contribution to Total Flow (cfs) ------------

9.0 
9.3 
9.6 
9.9 

10.0 
10.1 
10.2 
10.3 

10.4 
10.5 
10.6 
10.7 
10.8 
11.0 
11.2 
11.4 

11.6 
11.8 
12.0 
12.3 
12.6 
13.0 
13.5 
14.0 

:14.5 
15.0 
15.5 
16.0 
17.0 
18.0 
20. 0 
24.0 

Flow A B· C D E 

379 
488 
623 
818 
880 
983 

1092 
1272 

1496 
1759 
2070 
2439 
2832 
3761 
4796 
5733 

6428 
6840 
7055 
7278 
7355P 
6791 
5425 
4197 

3442 
2964 
2624 
2389 
2050 
1880 
1659 
1168 

4 
6 
8 

10 
11 
14 
18 
24 

35 
48 
63 
78 
88 

101P 
99 
86 

75 
66 
59 
52 
46 
41 
37 
34 

31 
28 
26 
25 
24 
23 
20 
14 

30 
39 
48 
66 
72 
80 
89 
98 

116 
143 
182 
235 
301 
441 
539P 
539 

468 
390 
322 
250 
206 
173 
146 
128 

116 
104 

95 
89 
83 
77 
69 
48 

84 
103 
122 
159 
178 
197 
215 
243 

272 
309 
365 
459 
571 
908 

1255 
1498 -

1545P 
1424 
1236 

974 
787 
627 
515 
440 

393 
347 
309 
290 
262 
253 
215 
150 

52 
59 
72 
98 

105 
111 
124 
137 

150 
170 
190 
216 
262 
399 
621 
876 

1060 
1105P 
1027 

824 
634 
471 
373 
320 

281 
255 
229 
209 
190 
177 
157 
105 

72 
81 

100 
136 
145 
154 
172 
190 

208 
235 
262 
299 
362 
552 
860 

1212 

1466 
l529P 
1421 
1140 

878 
651 
516 
443 

389 
353 
317 
290 
262 
244 
217 
145 

TR-55 TABULAR DISCHARGE METHOD 

Project 
county 
subtitle 

2931-01 User: CLG 
MAUI State: HI Checked: 
KAUNAKAKAI DRAINAGE MASTER PLAN-KAUNAKIIKAI STREAM 

Area(sq mi) 
Rainfall (in) 
curve number 
Runoff(in) 
Tc (hrs) 

(Used) 
TimeToOutlet 

(Used) 
Ia/P 

(Used) 

continuation of subarea 

-------------------------- subareas 
F Al H 

0.62* 0.61* 0.58* 
15.0 9.0 15.0 

75* 61* 75* 
11.63 4.22 .11.6~. 

0.62* 1.04* 0.84* 
0.75 1.00 0.75 
1.51* o.oo 1.84* 
1.50 0.00 2.00 
0.04 0.14 0.04 
0.10 0.14 0.10 

information 

I 
1.50* 
16.0 

78* 
13.05 
1.37* 
1.25 
1.84* 
2.00 
0.04 
0.10 

VERSION 1.11 

Date: 02-20-91 
Date: 

J 
0.61* 
11.0 

48* 
3.97 
1.18* 
1.25 
o.oo 

·-o. oo 
0.20 
0.20 

Time 
(hr) 

------------- Subarea contribution to Total Flow (cfs) ------------

9.0 
9.3 
9.6 
9.9 

10.0 
10.l 
10.2 
10.3 

10.4 
10.5 
10.6 
10.7 
10.8 
11.0 
11.2 
11.4 

11.6 
11.8 
12.0 
12 .3 
12.6 
13 .o 
13.5 
14.0 

14.5 
15.0 
15.5 
16.0 
17.0 
18.0 
20.0 
24.0 

F Al H I J 

36 
50 
57 
72 
79 
86 
93 

100 

108 
122 
129 
144 
158 
194 
251 
373 

596 
890 

1141 
1249P 
1055 

732 
495 
388 

337 
301 
273 
244 
215 
201 
172 
122 

28 
38 
51 
69 
77 
95 

120 
169 

233 
305 
376 
430 
469P 
443 
371 
300 

251 
215 
189 
164 
146 
133 
118 
108 

95 
87 
82 
79 
77 
72 
61 
44 

20 
34 
40 
54 
54 
61 
61 
67 

74 
81 
88 
94 

101 
121 
148 
182 

243 
351 
539 
883 

1112P 
998 
667 
458 

364 
317 
283 
256 
209 
189 
169 
121 

39 
59 
98 

118 
118 
137 
137 
157 

177 
177 
196 
216 
216 
255 
314 
373 

471 
648 
923 

1571 
2337 
2828P 
2435 
1767 

1335 
1080 

923 
825 
648 
569 
511 
373 

14 
19 
27 
36 
41 
48 
63 
87 

123 
169 
219 
268 
304 
347P 
338 
294 

253 
222 
198 
171 
154 
137 
123 
111 

101 
92 
87 
82 
80 
75 
68 
46 



! 

Project 
county 
Subtitle 

TR-55 TABULAR DISCHARGE METHOD 

2931-01 User: CLG 
MAUI State: HI Checked: 
KAUNAKAKAI DRAINAGE MASTER PLAN-UNNAMED STRE~ 

VERSION 1. 11 

Date: 02-20-91 
Date: 

Total watershed area: 0.759 sq mi Rainfall type: I Frequency: 50 years 
-------------------------- Subareas --------------------------

Area(sq mi) 
Rainfall (in) 
curve number 
Runoff(in) 
Tc (hrs) 

(Used) 
TimeToOutlet 
Ia/P 

A 
o. 76* 
8.0 

48* 
2.04 
1.99* 
2.00. 
o.oo 
0.27 

Time Total ------------- Subarea contribution to Total Flow (cfs) ------------
(hr) Flow A 

9.0 
9.3 
9.6 
9.9 

10.0 
10.1 
10.2 
10.3 

10.4 
10.5 
10.6 
10.7 
10.8 
11.0 
11.2 
11.4 

11. 6 
11.8 
12.0 
12.3 
12.6 
13.0 
13 .5 
14 .o 

14.5 
15.0 
15.5 
16.0 
17.0 
18.0 
20.0 
24.0 

2 
•3 
3 
5 
5 
6 
8 

11 

17 
25 
34 
47 
59 
88 

113 
133 

143 
150P 
140 
127 
118 
107 

96 
88 

81 
74 
68 
64 
59 
56 
51 
39 

P - Peak Flow 

2 
3 
3 
5 
5 
6 
8 

11 

17 
25 
34 
47 
59 
88 

113 
133 

143 
l50P 
140 
127 
118 
107 

96 
88 

81 
74 
68 
64 
59 
56 
51 
39 

* - value(s) provided from TR-55 system routines 

Project 
county 
Subtitle 

TR-55 TABULAR DISCHARGE METHOD 

2931-01 User: CLG 
MAUI State: HI Checked: 
KAUNAKAKAI DRAINAGE MASTER PLAN-KAMILOLOA STREAM 

VERSION 1.11 

Date: 02-20-91 
Date: 

Total watershed area: 2.528 sq mi Rainfall type: I Frequency: 50 years 

Area(sq mi) 
Rainfall(in) 
curve nulllher 
Runoff(in) 
Tc (hrs) · 

(Used) 
TimeToOutlet 

(Used) 
Ia/P 

(Used) 

-------------------------- Subareas --------------------------
A B C D E 

0.05* 0.40* 1.12* 0.70* 0.27* 
1.5 8.0 8.o 9.5 9.5 

63* 58* 66* 68* 71* 
3.28 3.11 4.01 5.52 5.91 
0.95* 1.08* 1.43* 1.14* 0.81* 
1.00 1.00 0.00 1.00 1.00 
o.oo 0.65* 0.65* 1.24* 1.24* 
o.oo 0.75 o.oo 1.50 1.00 
0.16 0.18 0.13 0.10 0.09 
0.16 0.18 0.13 0.10 0.10 

Time Total ------------- Subarea Contribution to Total Flow (cfs) ------------
(hr) Flow A B c D E 

9.0 71 2 6 31 19 13 
9.3 84 2 9 36 23 14 
9.6 106 3 10 45 31 17 
9.9 138 4 14 58 38 24 

10.0 150 5 15 67 38 25 
10.l 159 6 17 67 42 27 
10.2 178 7 19 76 46 30 
10.3 199 10 21 85 50 33 

10.4 228 15 25 98 54 36 
10.5 257 19 28 107 62 41 
10.6 300 24 36 130 65 45 
10.7 355 27 46 157 73 52 
10.8 428 30P 61 193 81 63 
11.0 621 29 100 300 96 96 
11.2 877 24 143 434 127 149 
11.4 1138 20 172 551 185 2'.!,0 

11. 6 1360 17 177P 627 285 254 
11.8 1495 14 164 640P 412 265P 
12.0 1533P 13 143 600 531 246 
12.3 1447 11 116 506 616P 198 
12.6 1244 10 96 416 570 152 
13.0 960 9 80 331 427 113 
13.5 730 8 68 273 292 89 
14.0 605 7 61 233 227 77 

14.5 527 6 56 206 192 67 
15.0 471 6 51 184 169 61 
15.5 418 6 46 161 150 55 
16.0 380 5 42 148 135 50 
11.0 345 5 41 139 115 45 
18.0 323 5 38 130 108 42 
20.0 289 4 35 116 96 38 
24.0 199 3 25 81 65 25 



TR-55 CURVE NUMBER COMPUTATION VERSION 1.11. 

Project 
.mty 

Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
A 

User: CLG Date: 02-20-91 
Date: State: HI Checked: 

DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

-------------------------------------------------------------------------------Hydrologic Soil Group 
COVER DESCRIPTION A B C D 

Acres (CN) 

.-------------------------------------------------------------------------------
FULLY DEVELOPED URBAN AREAS (Veg Estab.) 
Residential districts Avg % imperv 

(by average lot size) 
1/4 acre 38 

OTHER AGRICUL'l'URAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic soil Group) 

5(61) 8(75) 

101(43) 19(65) 32(82) 

106 27 32 

-------------------------------------------------------------------------------
SUBAREA: A TOTAL DRAINAGE AREA: 165 Acres WEIGHTED CURVE NUMBER:55 
~-----------------------------------------------------------------------------

TR-55 CURVE NUMBER COMPUTATION VERSION 1.11 

User: CLG Date: 02-20-91 <>-oject. 
.mty 

Subtitle 
Sub area 

2931-01 
MAUI 
KAUNAKAKAI 
B 

State,· HI Checked: Date: ___ _ 
DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

Hydrologic Soil Group 
COVER .DESCRIPTION A B C D 

Acres (CN) 

OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 2(43) 158(65) 39(76) 95(82) 

Total Area (by Hydrologic Soil Group) 2 158 39 95 

SlJBAREA: B TOTAL DRAINAGE.AREA:· 294 Acres WEIGHTED CURVE NUMBER:72 



I 
I 

TR-55 CURVE NUMBER COMPUTATION VERSION 1. l.l 

User: CLG Project 
.mty 

Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
c 

state: HI checked: 
Date: 02-20-91 
Date: 

DRAINAGE MASTER. PLAN-KAUNAKAKAI STREAM 

Hydrologic Soil Group 
A B C D 

Acres (CN) 

---~----------------------~------------------------~-~-~-----------~-----------
· OTHEll. AGRICULTURAL LANDS 

Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

SUBAREA: C TOTAL DRAINAGE AREA: 924 Acres 

514(65) 75(76) 335 (82) 

514 7.5 335 

WEIGHTED CURVE NUMBER:72 
---~-------------~----------------~--------------------------------------------

1. 

TR-55 CURVE NUMBER COMPUTATION VERSION 1.11 

User: CLG Project 
.mty 

Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
D 

State: HI Checked: 
Date: 02-20-91 
Date: 

DRAINAGE MASTER Pr.iw-KAUNAKAKAI STREAM 

-------------------------------------------------------------------------------
COVER DESCRIPTION 

OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

SUBAREA: D TOTAL DRAINAGE AREA: .473. Acres 

_ Hydrolog.ic Soil Group 
A B C D 

Acres (CN) 

161(65) 114(76) 203(82) 

161 l.14 203 

WEIGHTED CURVE NUMBER:75 



I 

·1 

TR-55 CURVE NUMBER COMPUTATION VERSION 1.11 

User: CLG P-oject 
inty 

Subtitle 
Sub area 

2931-01 
MAUI 
KAUNAKAKAI 
E 

State: HI Checked: 
Date: 02-20-91 
Date: 

DRAINAGE MASTER PLAN-KAUNAKAKAI STRE!iM 

COVER DESCRIPTION 

OTHER AGRICULTURAL'LANDS 
woods - grass combination fair 

Total Area (by Hydrolbgic Soil Group) 

SUBAREA: .E TOTAL DRAINAGE AREA: 672 Acres 

A 
Hydrologic Soil Group 

B C D 
Acres (CN) 

i06{65) 287(76) 179(82) 

206 2137 179 

WEIGHTED CURVE NUMBER:74 
-.----------------.---------:--~---:--~---------------------------------------------

TR-55 CURVE NUMBER COMPUTATION VERSION 1.11 

P-oj,ect 
Jnty 

Subtitle 
Sub area 

2931-01 User: CLG Date·: 02-20-91 
Date: MAUI State: HI Checked: 

KAUNAKAKAI DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 
F 

COVER DESCRIPTION 

OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

SUBAREA: F TOTAL DRAINAGE AREA: 395 Acres 

ii. 
·Hydroiogic Soil Group 

B C D 
Acres (CN) 

125(65) 89(76) 181(82) 

125 89 181 

WEIGHTED CURVE NUMBER:75 



TR-55 CURVE NUMBER COMPUTATION VERSION 1.11 

P.-oject 
.mty 

Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
Al 

User: CLG Date: 02-20-91 
Date: state: HI Checked: 

DRAINAGE MASTER' PLAN-KAUNAKAKAI STREAM 

COVER DESCRIPTION 

OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

A 

182(43) 

182 

SUBAREA: Al TOTAL DRAINAGE AREA: 388 Acres 

Hydrologic Soil Group 
B C D 

Acres (CN) 

65(65) 141(82) 

65 141 

WEIGHTED CURVE NUMBER: .61 
---------*-------~-------------------------------------------------------------

1. 

TR-55 CURVE NUMBER COMPUTATION VERSION l. ll 

User: CLG P~oject. 

lnty 
Subtitle 
Sub area 

2931-01 
MAUI 
KAUNAKAKAI 
H 

State.: HI Checked:. 
Date: 02-20-91 
Date: 

DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

-------------------------------------------------------------------------------
COVER DESCRIPTION 

Hydrol~gic Soil Group 
B C D 

Acres (CN) 
-------------------------------------------------------------------------------OTHER.AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

131(65) 59(76) 181(82) 

131 59 181 

-----~-------------------------------------------------------------------------SUBAREA: H TOTAL DRAINAGE AREA: 371 Acres WEIGHTED CURVE NUMBER:75 
----------------------------------------------~--------------------------------



l 

I·, 

I 

TR-55 CURVE NUMBER COMPUTATION VERSION l.. 11 

P~oject 2931-01 User: CLG Date: 02-20-91 
Date: mty MAUI· 

Subtitle KAUNAKA:KAI 
Subarea I 

State: HI Checked: 
DRAINAGE MASTER. PLAN-KAUNAICAKAI STREAM 

-------------------------------------------------------------------------------Hydrologic Soil Group 
COVER DESCRIPTION A B C D 

Acres (CN) 
--------------------------------------------------------------------.-----------
OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

200(65) 

200 

77 (76) 686 (82) 

7-7 686 

-------------------------------------------------------------------------------
SUBAREA: I TOTAL DRAINAGE AREA: 963 Acres WEIGHTED CURVE NUMBER:78 
----:-----:'--""'!'---------------:-------'l"",--------------------------------------------

I. 

TR-55 CURVE NUMBER COMPUTATION VERSION 1. 11 

J>~oject 
mty 

Subtitle 
Sub area 

2931-01 
MAUI 
KAUNAKAKAI 
J 

User: CLG Date: 02-20-91 
Date: state: HI Checked: 

DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

Hydrologic Soil Group 
COVER DESCRIPTION A B C D 

Acres (CN) 

------------------------------------~-----------------------------~------------OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

296(43) 

296 

88(65) 5(82) 

88 5 

--------------------------------------------------------~----------------------
SUBAREA: J TOTAL DRAINAGE AREA: 389 Acres 'WEIGHTED CURVE NUMBER:48 



I ,, .. 

TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1.11 

Project 
~nty 

Subtitle 

2931-01 User: CLG 
MAUI State: HI Checked: 

Date: 02-20-91 
Date: 

KAUNAKAKAI DRAINAGE MASTER PLAN-KAUNAKAKA;r STREAM 

----------------~--------------- Subarea #1 - A -------------------------------
Flow Type 2 year Length Slope Surface n ~rea · Wp Velocity Time 

rain (ft) (ft/ft) c;_ode (sq/ft) (ft) (ft/sec) (hr) 

Sheet 4 
Shallow concent'd 
Open Channel 
Open Channel 

Open Channel 

300 
1000 
4688 
1823 

4427 

.109 

.098 
H 
u 

5 
1 

Time of Concentration 

l 
Travel Time 

0.391 
0.055 
0.260 
0.506 

l.21* 

l.230 
l.23 

-------------------------------- subarea #2 - B -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 5 
Shallow Concent'd 
"""'en Channel 

_,en Channel 

Open Channel 

300 
1000 
4688 
5470 

7042 

.109 

.164 
H 
u 

5 
5 

Time of Concentration 

5 
Travel Time 

0.350 
0.043 
0.260 
0.304 

0.96* 

0.391 
0.39* 

-------------------------------- Sub area #3 - c -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 5 
Shallow Concent'd 
Open Channel 

Open Channel 

300 
1000 
16929 

17458 

.219 

.262 

- Generated for use by TABULAR method 

H 
u 

5 
Time of Concentration 

5 
Travel Time 

0.265 
0.034 
0.941 

1.24* 

0.970 
0.97* 

TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1. 11 

P~oject 
.mty 

Subtitle 

2931-01 User: CLG 
MAUI State: HI Checked: 

Date: 02-20-91 
Date: 

KAUNAKAKAI DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

-------------------------------- Subarea #4 - D -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 6 
Shallow Concent'd 
Open Channel 
Open Channel 

Shallow Concent'd 
Open Channel 
Open Channel 

300 
1000 
8333 
8075 

1000 
8333 
8075 

.437 

.098 

.098 

H 
u 

u 

8 
5 

Time of Concentration 

8 
5 

Travel Time 

0.183 
0.055 
0.289 
0.449• 

0.98* 

0.055 
0.289 
0.449 

0.79* 

-------------------------------- Sub area #5 - E -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

......... eet 6 
.• allow Concent 'd 

Open Channel 
Open Channel 

300 
1000 
3646 
11512 

.437 

.098 
H 
u 

8 
5 

Time of Concentration 

0.183 . 
0.055 
0.127 
0.640 

1.00* 

-------------------------------- Subarea #6 - F -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 7 
Shallow Concent'd 
open Channel 
Open Channel 

Shallow Concent'd 
open Channel 
Open Channel 

300 
1000 
6521 
1304 

1000 
6521 
1304 

.109 

.098 

.098 

H 
u 

u 

8 
8 

Time of Concentration 

8 
8 

Travel Time 

0.296 
0.055 
0.226 
0.045 

0.62* 

0.055 
0.226 
0.045 

0.33* 

----------------------------- Subarea #7 - A1 -------------------------------
Fiow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 4 300 .109 H 0.391 



Shallow Concent'd 1000 .180 u 
Open Channel 8854 
Open Channel 1304 

Time of 

Open Channel 1563 
Open Channel 5208 

* - Generated for use by TABULAR method 

I . , 

!5 
3 

concentration 

8 
3 

Travel Time 

0.041 
0.492 
0.121 

1. 04* 

0.054 
0.482 

0.54* 

I 
I 
l 
I · 

TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1.11 

P~oject 

.mty 
Subtitle 

2931-01 User: CLG Date: 02-20-91 
Date: MAUI State: H:t Checked: 

KAIDIAKAKAI DRAINAGE MASTER PLAN-KAUNAKAKAI STREAM 

-------------------------------- Subarea #8 - H -------------------------------
Flow Type 2 year Length Slope surface n Area Wp velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 7 
Shallow Concent'd 
Open Channel 
open Channel 

300 
1000 
7813 
1304 

.109 

.066 
H 

·u 

-------------------------------- Subarea #9 - I 
Flow Type 2 year Length Slope Surface n 

rain (ft) (ft/ft) code 

Sheet 7 
Shallow Concent'd 
open Channel 
open Channel 

~ .• allow Concent'd 
Open Channel 
Open Channel 

300 
1000 
9375 
9117 

1000 
9375 
9117 

.109 

.131 

.131 

H 
u 

u 

5 
8 

Time of Concentration 

Area 
(sq/ft) 

Wp 
(ft) 

Velocity 
(ft/sec) 

5 
5 

Time of Concentration 

5 
5 

Travel Time 

0.296 
0.067 
0.434 
0.045 

0.84* 

Time 
(hr) 

0.296 
0.048 
0.521 
0.507 

1.37* 

0.048 
0.521 
0.507 

1.07* 

------------------------------- Subarea #10 - J" -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 4 
Shallow Concent'd 
open Channel 
Open Channel 

Shallow Concent'd 
Open Channel 
Open Channel 

300 
1000 
8333 
3906 

1000 
8333 
3906 

--- Sheet Flow surface 
A smooth Surface 
B Fallow (No Res.) 
C cultivated < 20 % Res. 
D cultivated > 20 % Res. 
E Grass-Range, Short 

.219 h 

.082 u 

.082 u 

Codes ---
F Grass, Dense 
G Grass, Burmuda 
H Woods, Light 
I Woods, Dense 

5 
3 

Time of concentration 

5 
3 

Travel Time 

0.296 
0.060 
0.463 
0.362 

1.18* 

0.060 
0.463 
0.362 

0.88* 

Shallow concentrated 
surf ace codes 

P Paved 
U Unpaved 



I 
I- -- :!.-

P~oject 2931-01 
unty MAUI 

Subtitle KAUNAKAKAI 
Subarea A 

TR-55 CURVE NUMBER COMPUTATION VERSION 1. 11 

User: CLG Date: 02-20-91 
state: Hr Checked: __ Date: ___ _ 

DRAINAGE MASTER PLAN-UNNAMED STREAM -

----------------------------------------------------;;~;~1~~i~-;~11-~;~~;------

COVER DESCRIPTION -- ---- _____ I!-__ B C D 
:Acres ccN> 

------------~-------------------------------~-----~-------~--------------------
FOLLY DEVELOPED URBAN AREAS (Veg Estab.) 
Residential districts Avg % imperv 

(by average lot size) 
1/2 acre 25 

OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Totai Area (by Hydrologic Soil Group) 

389(43) 

389 

SUBAREA: A TOTAL DRAINAGE AREA: 486 Acres 

1(70) 8(85) 

86 (65) 2 (82) 

87 10 

WEIGHTED CURVE NUMBER:48 

I. 

TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1.11 

Project 
<lnty 

Subtitle 

2931-01 User: CLG- Date: 02-20-91 
Date: MAUI state: HI Checked: 

KAUNAKAKAI DRAINAGE MASTER PLAN-UNNAMED STREAM-

-------------------------------- Subarea #1 - A -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 
-------------------------------------------------------------------------------Sheet 4 300 
Shallow concent 1 d 1000 
Open channel 10617 
Open.Channel 3458 

Shallow concent'd 1:000 
Open Channel 10617 
Open Channel 3458 

--- Sheet Flow Surf ace 
A smooth surf ace 
B Fallow (No Res.) 
c- cultivated < 20 % Res. 
D cultivated > 20 % Res. 
E Grass-Range, Short 

.109 h 

.131 u 

.131 u 

Codes ---
F Grass, Dense 
G Grass, Burmuda 
H Woods, Light 
I Woods, Dense 

* - Generated for use by TABULAR method 

5 
1 

Time of Concentration 

5 
1 

Travel Time 

0.391 
0.048 
0.590. 
0.961 

1.99* 

0.048 
0.590. 
0.961 

1. 60* 

Shallow Concentrated 
surface Codes 

P Paved 
U Unpaved 



I 
I-

TR-55 CURVE NUMBER COMPUTATION VERSION 1. 1.1 

User: CLG Project 
mty 

Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
A 

state: HI Checked: 
Date: 02-20-91 
Date: 

DRAINAGE MASTER PLAN-KAMILOLOA STREAM 

COVER DES_C!UP'!'ION 

FULLY DEVELOPED URBAN AREAS (Veg Estab.) 
Residential districts Avg % imperv 

(by average lot size) 
--- 1/2 acre - 25 

OTHER AGRICULTURAL LANDS 
woods - grass combination fair 

Total Area (by Hydrologic soil Group) 

A 

11(43) 

11 

SUBAREA: A TOTAL DRAINAGE AREA: 33 Acres 

Hydrologic Soil Group 
B C D 

Acres (CN) 

5(70) 6 (85) 

10(65) 1(82) 

15 7 

WEIGHTED CURVE NUMBER:63 

TR-55 CURVE NUMBER COMPUTATION VERSION 1. 11 

project 
mty 

Subtitle 
Sub area 

2931-01 
MAUI 
KAUNAKAKAI 
B 

User: CLG. Date: 02-20-91 
Date: state: HI Checked: 

DRAINAGE MASTER PLAN-KAMILO:i:.oA STREAM 

COVER DESCRIPTION 

OTHER AGRICULTURAL LANDS 
woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

A 

148(43) 

148 

SUBAREA: B TOTAL DRAINAGE AREA: 254 Acres 

Hydrologic Soil Group 
B - C D 

Acres (CN) 

21(65) 85(82) 

21 85 

WEIGHTED CURVE NUMBER:58 



I 

.:::; 

TR-55 CURVE NUMBER COMPUTATION vERSION 1.11 

P~oject 

.mty 
Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
c 

user: CLG Date: 02-20-91 
Date: state: HI Checked: 

DRAINAGE MASTER PLAN-KAMILOLOA S~ 

-------------------------------------------------------------------------------Hydrologic Soil Group 
COVER DESCRIPTION B _ C D 

Acres (CN) 

-------------------------------------------------------------------------------
·oTHER AGRICULTURAL LANDS 
Woods - grass combination fair 174(43) 192(65) 269(76) 80(82) 

Total Area (by Hydrologic Soil Group) 174 192 2.69 80 

-------------------------------------------------------------------------------
SUBAREA: C TOTAL DRAINAGE AREA: 715 Acres WEIGHTED CURvE NUMBER:66 

-------------~-----------------------------------------------------------------

TR-55 CURVE NUMBER COMPUTATION VERSION 1. 11 

User: CLG P~oject· 
.inty 

Subtitle 
Subarea 

2931-01 
MAUI 
KAUNAKAKAI 
D 

state: HI Checked: ~~ 
Date: 02-20-91 
Date: 

DRAINAGE MASTER PLAN-KAMILOLOA STREAM 

Hy~rol0gic Soil Group 
COVER DESCRIPTION B C D 

Acres (CN) 

-------------------------------------------------------------------------------OTHER.AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

SUBAREA: D TOTAL DRAINAGE AREA: 446 Acres 

343 (65) 70(76) 33 (82) 

343 33 

WEIGHTED CURVE NUMBER:68 



P~oject 
.mty 

Subtitle 
Sub area 

2931-01 
MAUI 
KAUNAKAKAI 
E 

TR-55 CURVE NUMBER COMPUTATION 

user: CLG 
state: HI Checked: 

DRAINAGE MASTER PLAN-KAMILOLOA STREAM 

VERSION 1.11 

Date: 02-20-91 
Date: 

-------------------------------------------------------------------------------Hydrologic Soil Group 
COVER DESCRIPTION A . B __ . .. C D 

Acres (CN) 

OTHER AGRICULTURAL LANDS 
Woods - grass combination fair 

Total Area (by Hydrologic Soil Group) 

SUBAREA: E TOTAL DRAINAGE AREA: 170 Acres 

86(65) 58 (76) 26 (82) 

86 513 26 

WEIGHTED CURVE NUMBER:71 
---------~---------------------------------------------------------------------

I 
I··.· 

TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1.11 

P~oject 

.mty 
Subtitle 

2931-01 User: CLG 
MAUI state: HI Checked: 

Date: 02-20-91 
Date: 

KAUNAKAKAI DRAINAGE MASTER PLAN-KAMILOLOA STREAM 

-------------------------------- Subarea #1 - A -------------------------------
Flow Type 2 year Length Slope .Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 4 
Shallow Concent'd 
Open Channel 

Open Channel 

300 
1000 
1304 

2354 

.055 

.049 
H 
u 

1 
Time of Concentration 

1 
Travel Time 

0.514 
0.078 
0.362 

0.95* 

0.654 
0.65* 

-------------------------------- subarea #2 - B -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time ' 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

.Sheet 4 
Shaliow Concent'd 
Open Channel 
r·,en Channel 

Open Channel 

300 
1000 
4688 
5220 

10688 

.219 

.164 
H 
u 

5 
3 

Time of Concentration 

5 
Travel Time 

0.296 
0.043 
0.260 
0.483 

1.08* 

0.594 
0.59* 

-------------------------------- Subarea #3 - C -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

Sheet 5 
Shallow concent'd 
Open Channel 
Open Channel 

Shallow Concent'd 
Open Channel 
Open Channel 

300 
1000 
5208 
17200 

1000 
5208 
17200 

.219 

.262 

.262 

* - Generated for use by TABULAR method 

H 
u 

u 

8 
5 

Time of concentration 

8 
5 

Travel Time 

0.265 
0.034 
0.181 
0.956 

l.43* 

0.034 
0.181 
0.956 

l.17* 



I 
1-

TR-55 Tc and Tt THRU SUBAREA COMPUTATION VERSION 1. 11 

Project 
~nty 

Subtitle 

2931-01 User: CLG Date: 02-20-91 
Date: MAUI State: HI Checked: 

KAUNAKAKAI DRAINAGE MASTER PLAN-KAMILOLOA STREAM 

-------------------------------- Subarea #4 - D -------------------------------
Flow Type 2 year Length Slope . Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (_ft) (ft/sec) (hr) 
~---~~-~~~~~~~~~~~-----------------------------------------------------------------

Sheet 5 
Shallow concent'd 
Open Channel 
Open Channel 

Shallow concent'd 
Open Channel 
Open Channel 

300 
l.000 
8854 
7554 

l.000 
8854 
7554 

.109 

.066 

.066 

H 
u 

u 

8 
5 

Time of Concentration 

8 
5 

Travel Time 

0.350 
0.067 
0.307 
0.420 

1.14* 

0.067 
0.307 
0.420 

0.79* 

-------------------------------- Subarea #5 - E -------------------------------
Flow Type 2 year Length Slope Surface n Area Wp Velocity Time 

rain (ft) (ft/ft) code (sq/ft) (ft) (ft/sec) (hr) 

r•-eet 5 
..• allow concent • d 
Open Channel 
Open Channel 

300 
1000 
l.563 
6783 

--- Sheet Flow Surface 
A smooth surf ace 
B. Fallow (No Res.) 
c cultivated < 20 % Res. 
D cultivated > 20 % Res. 
E Grass-Range, Short 

.109 
,262 

H 
u 

Codes ---
F Grass, Dense 
G Grass, Burmuda 
H woods, Light 
I Woods,· Dense 

* - Generated for use by TABULAR method 

8 

0.350 
0.034 
0.054 
0.377 5 

Time of concentration 0.81* 

Shallow Concentrated 
surf ace codes 

P Paved 
U Unpaved 

0 ARCHITECTURAL 
0 STRUCTURAL 
0 CIVIL 
D PL.ANNING 

COMPUTED BY /?0 ,IL& 

WILSON OKAMOTO & ASSOCIATES, INC. 
ENGINEERS, ARCHITECTS AND PLANNERS 

PROJECT Z-"'101-01 



O ARCHITECTURAL 
0 STRUCTURAL 
O CIVIL 

WILSON OKAMOTO & ASSOCIATES, INC. 
O PLANNING ENGINEERS, ARCHITECTS AND PLANNERS 

COMPUTED BY ~fw-~B~'L& __ _ PROJECT 2"'f3/ -0I 

CHECKED BY---.,-----

' .i 

I 

I 
I 
I 

0 ARCHITECTURAL 
0 STRUCTURAL 
0 ClVIL WILSON OKAMOTO & ASSOCIATES, INC. 
0 PLANNING ENGINEERS, ARCHITECTS AND PLANNERS 

COMPUTED BY _,/2=0~/=L~b~- PROJECT Z"IU-01 
CHECKED av ______ _ 



0 ARCHITECTURAl-
0 STRUCTURAL 
0 CIVIL . 
O'PLANNING 

WILSON OKAMOTO & ASSOCIATES, INC. 
ENGINEERS, ARCHITECTS AND PLANNERS 

COMPUTED BY _!:to=._,_(_,,L:=bo___ 
CHECKED BY~~~~~-

+-' 

PROJECT Z:'\'bl D) 

O ARCHITECTURAL 
0 STRUCTURAL 
0 CIVIL 
0 PLANNING 

{2o /Lb 

WILSON OKAMOTO & ASSOCIATES, INC. 
ENGINEERS, ARCHITECTS AND PLANNERS 

PROJECT 2P0i-OI 



0 ARCHITECTURAL 
0 STRUCTURAL 
0 CIVIL 

WILSON OKAMOTO & ASSOCIATES, INC .. 
ENGINEERS, ARCHITECTS AND PLANNERS O F~NNING 

COMPUTED BY _,?-o=_,,6~l.=&~
CHECKED BY---,-----

/:=0JuA.f/-l.l~tc!./J../ row...J 02... ro 
PROJECT 2Pt3/-0/ 

0 ARCHITECTURAL 
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DRAINAGE DESIGN DATA FOR DRAIN LINE SUB2A. 06-0S-1991 
KAUNAKAKAI SUBDIVISION II 2931-01 RHO 12:40!52 

STRUCT TC c DRAIN RUNOFF ACCUM DN VF PIPE PIPE SF INV HF MANHOLE LOSES ENT HYDR. GR. EL. FINISH 
AREA RUNOFF SIZE LEN ELEV A B c CONT DOWN UP ELEV. 

OUT 10. 0 1. 00 1. 00 i. 0 30. 30 32 .3 32.3 
13 .1 1.0S 4 .18 24C 12.00 o. 0115 0.0200 0.14 

BEND o.oo o.oo 30.55 o. 09 o. 00 o. 04 o. 00 1.90 32.4 :l2. 6 33,0 
13 ,1 1. 07 4.18 24C 55.00 0.0115 0.0209 0.63 

SDMHl o.oo o.oo 31. 70 0.09 o.os 0.02 0,03 l.90 33.2 33. 7 37 ,5 
11.1 0.90 3, 52 24C 60. 00 0.0082 0,0500 0.49 

Dil 11,05 11.os 34. 70 0.06 0.19 o. 02 o.oo 1. 70 35,6 36.4 38,5 

SDMHl o.oo 0.00 31. 70 o.oo o. 00 o.oo o. 00 o.oo 0, 0 33. 7 37 ,5 
2 .o 0.33 0.65 24C 70.00 o. 0003 0.0429 0.02 

DilA 2. 05 2. 05 34' 70 o. 00 o.oo a. oo o.oo 0.59 35.0 35.J 38.5 

DRAINAGE DESIGN DATA FOR DRAIN LINE SUB2B. 05-24-1991 
KAUNAKAKAI SUBDIVISION IIB 2931-01 RHO 10:19:40 

STRUCT TC c DRAIN RUNOFF ACCUM DN VF PIPE PIPE SF INV HF MANHOLE LOSES ENT HYDR. GR. EL. FINISH 
AREA RUNOFF SIZE LEN ELEV A B c D CONT DOWN UP ELEV. 

OUT 10.0 LOO l.00 1.0 32. 00 34. 0 34.0 
0,4 0.10 0,14 24C 95.00 o. 0000 o. 0263 o.oo 

BEND o.oo o.oo 34.50 o.oo o.oo o.oo o.oo 0.31 34. 6 34 .a 39 .. 5 
0.4 0.12 o.14 24C 120.00 o. 0000 o. 0175 o.oo 

DI2 0.44 0,44 36,60 o.oo o.oo o.oo o.oo a. 31 36, 7 36.9 40.5 



DRAINAGE DESIGN DATA FOR DRAIN LINE SUB3A. 
KAUNAKAKAI SUBDIVISION IIIA 2931-01 RHO 

05-24-1991 
10:21:01 

STRUCT TC c DRAIN RUNOFF ACCUH DN VF PIPE PIPE 
SIZE LEN AREA RUNOFF 

OUT 10.0 1.00 1.00 1.0 

SDMHlA.-1 

FilA-1 

FilA-2 

FilA-3 

FilA-4 

· FilA-5 

FI1A-4 

CBlA-4 
.-7 

FilA-2 

CBlA-2 

SDMHlA-1 

.EXSDMH 

EXCB 

o.oo 

2.49 

2.32 

1.64 

1.17 

3.04 

o.oo 

3.46 

o.oo 

0.50 

o.oo 

o.oo 

a.oo 

o.oo 

2.49 

2.32 

1.64 

1.17 

o.oo 

3.46 

o.oo 

a.so 

o.oo 

o.oo 

8.00 

DRAINAGE DESIGN DATA FOR DRAIN LINE SUB3B. 
KAUNAKAKAI SUBDIVISION IIIB 2931-01 RHO 

22.6 1.02 7.21 24C 87 .so 

14.6 0.87 4.66 24C 40.00 

12,1 0.93 3,87 24C 208,50 

9,3 0.74 5.28 18C 195,50 

7.7 0,71 4.35 lBC 100.00 

3.0 0,51 1.72 lSC 120.00 

3.5 0.63 l..96 180 115.00 

0.5 0.16 Q,28 lSC 115.00 

a.a 1,so 4.SJ 1sc 40. 00 

a.a 0.11 4.53 iac 150,00 

05-24-1991 
10:21:37 

STRUCT TC c DRAIN RUNOFF ACCUM ON VF PIPE PIPE 
SIZE LEN AREA RUNOFF 

OUT 10,0 1.00 1.00 1.0 

SF s 

0,0342 0.0777 

0.0143 0.1142 

0.0098 0.0474 

0.0269 0,0750 

0.0183 0.0750 

0.0029 0.0640 

0.0037 0.0353 

0.0001 0.0326 

0.0199 0.0150 

0.0~99 0.0812 

INV 
ELEV 

45.58 

52.40 

56.97 

66,85 

81.51 

89.01 

96.69 

89.01 

93,07 

66.85 

70.60 

52,40 

53.00 

HF MANHOLE LOSES BNT HYDR. GR. EL. FINISH 
A B C D CONT DOWN UP ELEV, 

47.6 so.a 
3 .01 

0.29 0.48 0.09 0.10 2.81 53.4 55.4 57.7 
0,57. 

0.11 0.10 0.09 o.oo 2.04 57.8 59.1 61.0 
2.05 

0,15 o-.oo 0.04 0.02 1.81 67.8 68.7 71.5 
5.26 

a.is 0.14 0.04 o.oo i.so a2.2 83.4 86,5 
1.83 

0.10 0.24 0.03 0.01 1.58 89.7 90.6 93.5 
0.34 

0.00 0.04 0.01 o.oo 0.89 97.2 97.6 101.0 

o.oo o.oo o.oo o.oo o.oo a.a 90.6 93.5 
0,43 

0.01 0.06 0.01 o.oo, 0.97 93.7 94.0 100.0 

0.00 o.oo o.oo o.oo o.oo o.o 68.7 71.5 
0.01 

o.oo o.oo o.oo o.oo 0.28 70.8 70.9 78.5 

o.oo o.oo o.oo o.oo o.oo o.o 55.4 57.7 
o. 79 

0.11 o.oo 0.04 o.oo 1.62 56.2 56.3 58.5 
J,:t.8 

66.00 0.11 0.00 O,OJ 0,00 1.62 66. 7 67 .6 72.6 

SF INV 
ELEV 

97 .30 

HF MANHOLE LOSES EN'l' HYDR. GR. EL. FINISH 
A B C D CONT DOWN UP ELEV. 

98,8 97.3 
8.0 0,82 4.53 lBC 192.00 0.0199 0.0340 3.81 

CBll 

CBlO 

SDMH3 

CB• 

CBB 

2.50 

2.50 

o.oo 

1.50 

1.50 

2,50 

2.50 

o.oo 

1.50 

1.50 

5.5 0.72 3.12 lBC 

3.0 0.56 1.70 lSC 

3.0 0.67 1.70 lSC 

1.5 0.68 0.85 180 

103 ,83 
44,oo 0.0094 0,0334 

105,30 
0.41 

0.11 0.17 0.03 o.oo 1.62 104.7 105.5 114.0 

0,04 0.10 0.04 o.oo l.28 106.0 106,6 114.0 
248.00 0.0028 0.0432 0.69 

o.oo 0~00 0.02 116. 01 o.oo a.es 116.6 116.9 122.5 
35.00 0,0028 0.0177 0.10 

40.00 0.0007 0.0043 
116.63 o.oo o~oJ 0.02 o.oo a.ea 117.3 

o.qJ 
116.80 o.oo 0,00 o.oo o.oo 0.56 117.6 117.6 123.5 

117.5 123.5 



DRAINAGE DESIGN DATA FOR DRAIN LINE SUB3C. 
KAUNAKAKAI SUBDIVISION IIIC 2931-01 RHO 

05-28-1991 
11:09:21 

STRUCT TC c 

OUT 10,0 1.00 1.00 1.0 

CB7A 

CB7 

DRAIN RUNOFF ACCOH DN VF PIPE PIPE 
SIZE LEN AREA RUNOFF 

4.50 

4.50 

4.50 

4.50 

9.0 0.77 5.10 18C 

4,5 0.77 2,55 lBC 

78.00 

43.00 

DRAINAGE DESIGN DATA FOR DRAIN LINE SUB4A. 
KAUNAKAKAI SUBDIVISION IV 2931-01 RHO 

05-24-1991 
10:24:01 

STRUCT TC c i 

OUT 

CBl 

SDMHl 

SDMH2 

SDMH3 

CB6 

SDMH3 

CB5 

SDMH2 

CB3 

CB4 

SDMHl 

SDMH2-l 

SDMH2-3 

CB7 

SDMH4 

SDMH5 

::ea 

CBl 

:::B2 

io.o i.oo i.oo i.o 

DRAIN RUNOFF ACCUH DN VF PIPE PIPE 
SIZE LEN .AREA RUNOFF 

1.34 

0,00 

0,00 

0.00 

2. 71 

o.oo 

0,32 

o.oo 

2.66 

3.26 

o.oo 

o.oo 

0.00 

7.17 

0,00 

o. 00 

1.20 

o.oo 

0 .. 55 

1.34 

o.oo 

o.oo 

o.oo 

o.oo 

0.32 

o.oo 

2.66 

o.oo 

o.oo 

0 .oo 

7 .11 

o.oo 

o.oo 

1.20 

o. 00 

0.55 

19.2 2.24 3,92 30C 175.00 

17,3 0.97 5.52 24C 57.00 

8,9 Q,7J 5.07 18C 75.00 

3,0 0.49 L72 18C 308.00 

2.7 0.71 J..54. l.BC 33.50 

0,3 0.18 O.l.8 l.SC 26.50 

5,9 0.69 3.35 l8C 30.00 

J,3 0,7J 1.85 18C 30, 00 

8.4 1.46 2.67 24C 67.00 

8.4 1.48 2.67 24C 225.00 

8.4 0.74 4.74 lBC 110.00 

1,2 0.41 0.68 18C 65.00 

1.2 0.51 0,68 lBC 240.00 

1.2 0.32 0,68 lBC 34.00 

o.6 0.28 o.31 1ac 26.00 

SF 

0.0251 0.0556 

o. 0063 0. 0133 

INV 
ELEV 

70,50 

74. 84 

75,41 

HF 

1.96 

0.21 

SF INV 
ELEV 

HF 

0.0075 0.0195 

0.0201 0, 0656 

0,0249 0.0780 

0.0029 0,0704 

0.0023 0.0099 

0.0000 0.0102 

0.0109 a. 0600 

0.0033 0.0100 

0.0047 0.0051 

0.0047 0,0050 

0.0217 0.0580 

0.0004 0.0185 

0.0004 o.o096 

0.0004 0.0353 

0.0001 0.0108 

43.00 

46.41 

so.is 
56.00 

77.67 

78.00 

77.67 

76.91 

56. oo 

57.80 

58.10 

50.15 

50. 49 

51..62 

58, 00 

59.20 

61.50 

63. 60 

46.41 

46.69 

L31 

1,14 

1.87 

o.a8 

o.oa 

o.oo 

0.33 

0.10 

0,31 

1. 06 

2,39 

0.03 

0.11 

o.oo 

MANHOLE LOSES ENT HYDR. GR. EL. FINISH 
A B C CONT DOWN UP ELEV, 

0.14 0.30 0.11 o.oo 1.76 

0.02 o'.oo 0.01 o.oo i.14 

75.6 

77 .a 

72.0 

76. 7 

77 .o 

72.0 

88,5 

88.5 

MANHOLE LOSES ENT HYDR. GR. EL. FINISH 
, A B C D CON'l' DOWN UP ELEV. 

45,5 43. 0 

0.11 o.oo o.os 0.02 2.oa· 4.7.7 48.6 5J,o 

0.17 0.07 o.os 0.18 2.29 51.1 52,7 57.0 

0.14 0,35 0.04 0.01 l.75 56.7 57.8 64.0 

o.oO 0.01 0.01 0.01 o.a9 1a.2 1s.6 aJ.o 

o.oo o.o4 0.01 o.oo o.a2· 1a.1 1a.a 03,1 

o.oo 0,00 o.oo o.oo -o.oo. o.o 78.6 83.0 

o.oo o,oo o.oo o.oo· 0.23; 10.6 78.6 a3,1 

o.oo o.oo o.oo o.oo o .. oo 0,0 57.B 64.0 

0.05 0.12 0.02 o.oo 1.34 58.5 59.2 63.? 

0.01 o.os 0.01 o.oo 0.93 59.3 59.3 63.7 

0,00 o.oo o.oo o.oo o.oo o.o 52,7 57.0 

o.o3 o.oo 0.02 o.oo 1.43 53.o sJ.o 55.6 

0.12 0.00 0,10 0.00 1.43 54.1 SLJ 56.4 

0.12 0.33 0.10 Q.OO 1.67 58.7 59,8 63,0 

0.00 0,QO 0.00 O,OQ 0.48 59.8 59.B 63.5 

o.oo o.oo 0.01 o.oo 0.48 62.0 62,7 67.5 

o.oo 0.01 o.oo o.oo o.48 6J.9 64.1 6a.s 

o.oo o.oo o.oo o.oo o.oo o.o 48.6 53.0 

0,00 0,00 o.oo O.OO a.JO 48.6 48.6 53,0 



DRAINAGE DESIGN DATA FOR DRAIN LINE SUB5Al0. 06-10-1991 
11:34:40 KAUNAKAKAI SUBDIVISION VA 2931-01 RHO 

STRUCT TC DRAIN RUNOFF ACCUM ON 
AREA RUNOFF 

VF PlPE PIPE 
SIZE LEN 

OUT 10.0 1.00 1.00 1.0. 

SDMH9 

C814 

SOMH9 

SDMHlO 

BENDl 

BEND2 

CBll 

soMHlO 

CB12 

SDMfflO 

C813 

o.oo 

4.00 

o.oo 

0.00 

o.oo 

o.oo 

2.60 

o.oo 

1.90 

o.oo 

o. 60 

9.1 1.19 1.86 JOC 130.06 
o.oo 

4,0 0,92 1.27 24C 234.36 

o.oo 
s.1 a.as 1.63 24c 38.05 

0.00 
2,6 0,49 1.47 18C 65.37 

o.oo 
2.6 0,49 1.47 lSC 79.48 

o.oo 
2,6 0,49 1.47 lBC 65.00 

2.60 

0.00 
1.9 0.24 1.08 l8C 13.55 

1.90 

o.oo 
0.6 0.23 0.34 l8C 23 .22 

0.60 

DRAINAGE DESIGN DATA FOR DRAIN LINE SUB5B10. 06-10-1991 
11:35:45 KAUNAKAKAI SUBDIVISION VB 2931.-01 RHO 

STRUCT TC c 

OUT 

SDMHS 

BENDl 

SDMH4-6 

CB4-10 

CB4-12 

CB4-13 

SDMH4-9 

CB4-15 

CB4-14 

CB4-12 

CB4-l1 

SDMH4-6 

CB4-9 

CB5 

SDMH5 

BEHD2 

BENDJ 

SDMH6 

SDMH7 

CBB 

SDMH7 

10.0 1.00 1.00 1.0 

DRAIN RUNOF.F ACCUM DH VF PIPE PIPB 
SIZE LEN AREA RUNOFF 

o.oo 

o.oo 

o.oo 

4.os 

1.87 

2. 81 

o.oo 

3 .26 

0,37 

o.oo 

o. 75 

o.oo 

0,05 

a.so 

o. 00 

o.oo 

o.oo 
o.oo 

o.oo 

2.20 

o.oo 

o.oo 

o.oo 

0.0,0 

4.08 

1.87 

2.81 

o.oo 

3.26 

Q.37 

o.oo 

0.75 

o.oo 

o.os 

o.ao 

o. 00 

o.oo 

o.oo 
o.oo 

o.oo 

2.20 

o.oo 

48.6 1.68 3.87 48C 77.50 

46,9 1.41 J,74 48C 199.26 

46.9 1.55 3.74 48C 95.00 

13.l 0.94 4.19 24C 191.60 

9.1 0.83 5,13 lSC 238.00 

6.4 0.76 3.65 18C 245.00 

3.6 0.64 2.06 lSC lS0.00 

3,6 0.6-4 2.06 lBC 106.00 

0,4 0.20 0.21 lSC 28.00 

o.a o.37 o.42 1sc 38,88 

33,8 1.72 2.69 48C 44.50 

33.7 1.43 2.69 48C 163.00 

32.1 1,14 2.56 48C 134.39 

2.9 Q.11 0.23 48C 103.57 

2.9 0.11 0.23 48C 39.41 

2,9 0.11 0.23 48C 118.35 

2.9 0.13 0.23 48C 211.00 

2.2 o.sa i.2s 1ac 37,4~ 

SF 

0.0011 0.0058 

INV 
ELEV 

13.95 

14.80 

16.66 

HF 

0.22 

0.25 

MANHOLE LOSES 
A B C 

ENT HYDR, GR. EL. FINISH 
CONT DOWN UP ELEV. 

15.4 13.9 

0.01 0,03 0.01 o.oo 1.29 16.0 16.2 21.9 

o.oo o.oJ o.oo o.oo a.as 17.6 17.6 20.2 

14.80 o.oo o.oo o.oo o.oo o.oo o.o 16.l 21,9 
0.0017 0.0150 0.07 

15.37 o.oo 0.01 0.01 o.oo 1.04 16.2 16.4 22,2 
0.0021 0,0531 0.1.4 

18,84 o.oo o.oo 0.01 o.oo a.so 19,3 19.6 25,9 
0.0021 0,0530 0,17 

23,05 o.oo o.oo 0.01 o.oo a.so 23,5 23.9 29.6 
0.0021 0.0531 0.14 

26.50 o.oo 0,03 0~01 o.oo a.so 21.0 21.3 30,9 

15.37 o.oo o.oo o.oo o.oo o.oo o.o 16.4 22.2 
0.0011 0,1897 0.02 

17. 94 

15.37 
0.0001 0.0198 o.oo 

SF 

0.0039 0.0366 

0.0037 0.0700 

0.0037 0.0500 

0.0116 0.0500 

0.0255 0,0429 

0.0129 0.0306 

15.83 

INV 
ELEV 

33.46 

36.30 

50.25 

55.00 

66. 78 

77.00 

HF 

0.30 

o. 73 

0.35 

2.:a 

6.06 

3.15 

o.oo 0.02 o.oo o.oo o.65 is.2 18.6 21.9 

o.oo o.oo 0,00 o.oo o.oo o.o 16.4 22.2 

o.oo o.oo o.oo o.oo o.31 16.4 16.4 21.9 

MANHOLE LOSES 
A B C 

ENT ltYDR. GR. EL. FINISH 
CONT DOWN UP ELEV, 

37.5 3.3.5 

O,OJ 0,02 D.02 0.01 2.84 38.0 39.2 43,3 . 

0.03 o.oo 0.02 o.oo 2.78 51.7 53.0 57.3 

0.04 o.oo 0.02 0.12 2,78 56.5 58.1 62.5 

0.14 o.oo 0.04 o.oo 1.90 67.7 68.7 71.0 

0.14 0,20 0,04 0.02 1.76 77.S 78,B 81.4 

84.50 0.06 0.14 0.02 o.oo 1.41 85,J 

91. 7 

85.9 89. 0 
0.0041 0,0365 0,74 

91.07 0.01 o.oo 0.01 o.oo 1.00 92.1 99.0 
0.0041 0.0345 0,43 

0.0000 0.0100 

0.0002 0.0100 

0.0019 0,0157 

0.0019 0.0347 

0.0011 0.0644 

0.0000 0.0918 

94. 73 

95.01 

77 .oo 

77.39 

55,00 

55, 70 

61.35 

70.00 

o.oo 

0.01 

0.08 

0.31 

0.23 

o.oo 

0.01 0.06 0.01 a.co i.oo 95.4 95.7 100.1 

o.oo o.oo o.oo o.oo, 0.25 95.7 95.7 100.1 

o.oo o.oo 0,00 o.oo o.oo 0,0 78,B 81.4 

o.oo o.oo o.oo a.co o.36 10.8 78.8 s1,4 

o.oo o.oo o.oo o.oo o.oo o.o 57.9 62,5 

0.02 o.oo 0.01 o.oo 2 .. 27 58.0 58,Q 61.6 

0.02 0,01 0,01 0.01 2.27 62.8 6:L6 68.S 

0 .. 02 0.10 0.01 o.oo 2 .. 21 71.l 72.2 73.5 

79.51 o.oo o.oo o.oo o.oo 0.91 79.6 80.4 86,5 
0.0000 0,0919 o.oo 

83.13 0,00 o.oo o.oo o.oo 0,91 83.2 84.0 90.0 
0.0000 0.0918 o.oo 

94.00 o.oo o.oo o.oo o.oo 0.91 94.1 94.9 100.9 
0.0000 0,0711 o.oo 

109.oo 0.01 o.oo o,oo o.oo o.91 109.1 110.a 116,3 
0.0015 0.0200 0.06 

111. 00 o.oo 0.02 o.oo o.oo 0,72 111.6 111.7 114.0 

109. 00 o.oo o.oo o.oo o.oo o.oo o.o 109.9 116.3 



STRUCT TC 

CB9 

sDMH5 

TEEl 

SDMH4 

SDMH3 

SDMH2 

SDMHl 

DMH4-10 

CB4•17 

FH-3 

FI4-4 

DMH4-10 

CB4-l6 

sDMH2 

CBl 

SDMH3 

C82 

SDMH4 

CBJ 

STRUCT TC c 

TEEl 

C84 

CBS 

CB6 

SOMH8 

TEE2 

CBlO 

SDMH3 

C87 

DRAIN RUNOFF ACCUM DN 
AREA RUNOFF 

VF PIPE :PIPE 
SIZE LEN 

SF INV 
ELEV 

HF MANliOLE LOSES ENT HYDR. GR. EL. FINISH 
A B C D CONT DOWN UP ELEV, 

0.7 0,24 0.40 18C 58.27 0.0002 0,0257 0.01 
o. 70 0.70 111. 00 o.oo o.oo: o.oo o.oo 0.34 111.2 111.3 115.4 

o. 00 o. oo 70. 00 0,00 o.oo 0,00 0.00 o.oo o.o 72.2 73,5 
29.2 1.30 5.96 30C 42,50 0.0174 0,0358 0.74 

o.oo o.oo 72 .27 0.19 0.14 0,05 0,07 2,74 73.6 75.l 78.B 
25,J l.18 5.16 JOC 228.00 0,0130 0,0558 2.97 

o.oo 

o.oo 

o.oo 

o.oo 

o.oo 

0.10 

7 .90 

7 .90 

o. 00 

o.ao 

o.oo 

2, 40 

0.00 

2.40 

o.oo 

3, 00 

o.oo 

o.oo 

o.oo 

o.oo 

o. 00 

0.10 

7 ,90 

7 .90 

o. 00 

a.so 

o. oo 

2.40 

o.oo 

o.oo 

J.00 

22.J 1.23 4.55 JOC 175,47 

19.l 1.13 J,90 30C 284.87 

16.7 1.10 J.41 30C 73 .oo 

16.7 1.18 3.41 JOC 166.88 

15.9 1.32 3.24 JOC 66, 71 

ls.$ 0,87 3,22 30C 146.00 

7.9 1.50 4.48 lBC 300.00 

Q,8 0.25 0.45 18C 38.00 

2.4 0.42 1.36 18C 43. 68 

2.4 0,46 1.36 18C 15,00 

J,0 0.63 l.70 l8C 42.00 

DRAIN RUNOFF ACCUM DN VF PI:PE l>IPE 
SIZE LEN AREA RUNOFF 

o.oo 

3.90 

o.oo 

o.ao-

o.oo 

o.oo 

1. 70 

1. 70 

a.so 

o.oo 

3,90 

o.oo 

o.so 

o.oo 

o.oo 

l. 70 

o.oo 

a.so 

3.9 0.52 2,21 l8C 

o.a 0.11 0,45 iac 

1.7 0.10 0,14 48C 

1.7 0.46 0.96 lBC 

0.8 0.39 0.45 18C 

15.00 

37 .oo 

43,00 

10.00 

29.00 

85.00 0.14 0.09 0.04 o.os 2.49 86.2 87.6 90.9 
0.0101 0.0285 1. 78 

90.00 0.11 ·o.oa o.oJ o.o4 2.29 91.2 92.4 96.3 
0.0074 0.0439 2.12 

102.50 0.08 0.05 0.02 0,03 103.6 104. 6 108. 6 
0,0057 0,0422 0.41 

105.58 0.05 o.oo 0.02 o.oo 1.90 106.7 107~5 112.1 
0,0057 0.0231 0.95 

109.43 0.05 0.02 0.02 0.01 1.90 110.6 111.4 117.8 
0,0051 0.0100 0.34 

110.10 0,05 o.oo 0.02 o.oo 1.85 111.7 112.0 117.0 
0,0051 0.1021. 0.74 

125.00 0.10 o.oo 0.09 o.oo 1.84 
0,0i94 0,0083 5,81 

127.49 0,10 O.JO 0,03 0.00 1.61 

109.43 o. 00 o.oo o. oo o.oo o.oo o.o 113.0 117.S 
0.0002 0.0300 0.01 

o.oo o.oo o.oo o.oo 0,37 114.2 114.3 118.5 

102. 50 o.oo o.oo o.oo o.oo o.oo o.o 104.6 108.6 
0.0018 0.0687 O.OB 

106. 00 o.oo 0.03 o.oo o.oo 0,76 106.4 106.8 109.4 

90.00 o.oo o.oo o.oo o.oo o.oo o.o 92.4 96.J 
0,0018 0.0533 0.03 

91.30 o.oo 0.03 o.oo o.oo 0.76 92.4 92.4 95.8 

BS, 00 o.oo o.oo 0,00 0,00 o.oo o.o 87.6 90.9 
0.0028 0.0255 0.12 

86,57 o.oo o,o4 0.01 o.oo o.0a 01.1 B7.8 90.6 

SF INV 
ELEV 

HF MANHOLE LOSES ENT HYDR. GR. EL. FINISH 
A B C D CONT DOWN UP ELEV, 

n.21 o.oo o.oo o.oo o.oo o.oo o.o 
0.07 0.0047 0.0953 

74.20 0.01 0,07 0.02 o.oo 1.04 75.2 

0.0002 0.0697 
61.35 o.oo o.oo o.oo o.oo o.oo o.o 

0.01 
65.00 0.00 o.oo o.oo o.oo Q.J? 65.2 

36.30 o.oo o.oo o.oo o.oo o.oo o.o 
o.oo 0. 0000 0. 0377 

31,92 o.oo o.oo 0.01 o.oo a.as J9.2 
0.01 0.0009 0.0200 

39.45 o.oo 0.02 o.oo o.oo Q.60 J9,9 

90.00 o.oo o.oo o.oo o.oo o.oo 
0.0002 0.0100 0.01 

o.o 
90.29 o.oo o.oo o.oo o.oo· o.37 

75, l 

75.3 

63. 6 

65,-4 

39.2 

39. 6 

40.l 

92.4 

92.4 

78.8 

78.2 

68 .s 
68, 7 

43. 3 

43 .3 

42. 9 

96.3 

95.6 
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PROJECT: Z"tU-o/ ,,:,,,,,,.,..,,..,!._~ STATION : CULVERT DESIGN FORM 
7 

DESIONEll /DATE: ~ I~ ~}f;;-W CL-U..Y~ # I) SHEET ___ OF ____ 

REVIEWER I OATE: I 

HYDROLOGICAL DATA 
Elhd: __ trtl7 ROADWAY ELEVATION : ~(Ill 

,; 0 METHOD: 

Eo 
J 

DRAINAGE AREA: ___ 0 STREAM SLOPE; ___ 

J . (111~.:-lj b HWI VEL,1: 
~ 0 CHANNEL Sit APE: 

tl 0 0 OTHER: - r:._·~ -.£2'!!!!!!!!. ROUTING: 

f'.l1 ?,5 Ill) FALL 

5.!!t~l!rfo TW 

D~SIGN FLOWS/TAILWA]J;!L 
R.I. CYEARS) fLOWCcf•) TWiii) s ... 'so- FAL.L/L. £<: 3'1:.;; 1111 

/0 11 __f:!!___ •• ~# 

50 i:t-- /.0 la• so . .f+ 

CULVERT l>ESCRIPI!ON: JOfAL ROW HEADWATER CAl.C~TIONS 
~r FLOW ,.. 

MATERIAL - SffAP£-SIZE-ENTRANCE -l INL£T COHTR<l.. OUTLET COtfTFKl. ~ ! ti COMMENTS 
0 Q/N 

"~r HW1 f~~L EL hi TW •, dct 0 
.~~ ... H EL·11;o ;! 

B~ ... g (cf1) ltl ,, ,., ,-
"' "' 

u zw 

z4J/ c:..:;,JVc.. W / Ne;::.A~~Z.-C-- Z'Z- Z.2- 14 Z,tJ - 57.S (,D /.(, /.'6 {.IQ t;lZ- /.3 '5'/,r,. 37.B ~{&k,' 

TECHNICAL FOOTNOTES: l~J Elhi• HWit EL1IUivt:RT OF IG, h0 • TW or Cdct D/2ll WHICHEVER ts. GRO.ltRI 

(I) USE Q/ffB FOR eox CULVERTS JHLET CONTROL SECTION) 111H·~·11. •• l29n2 L)/Rl35 ]v
1
12,' 

l2) HWf /O• HW ID OR HWtlD FAOM OE SIGH CHARTS (51 TW 9AS£D ON DOWN SJRfAM 
CONTROL OR FlOW DEPTll!N 

{9) (lho" £l 0 1 H • h 0 

(3) FALL• HWt .. CELM- El1 tl 1 fA.ll lS URO CHANNEL 
FOR ne~ATe,(W GRADE 

SUBSCRIPT DEFINITIONS : COMMENTS I DISCUSSION: CULVERT BARREL SELECTED : 
'. Al",,IOXIMATt SI l E: Z4" 
I. CUlVHT fAC! 
Ill. DHtoN HrADWATH &l.'t':.C· •t. HUDWAflft 1M INLET COHT"OL SHAPE: 
h ffUDWATut IN oun.u COHTI'IOL 

MATERIAL:~• "'o.otS I. tun COPUROl UCTION 
t. OUTLtt . 
~! !!'!~~~!!'!AT CQ.YUT IACf EHTUNCE: Gµovc:o t:N.a 



CULVE.RT DESIGN FOl<M PROJECT; 2"/'R/-01 ~/./WV (M MALAMA 

{Hew ?u~& #Z-) SHEET ___ oF __ _ DUIONEll /DATE; {?p 

llEV1£W.£R I DATE : 
·'~ 

I 

,; 0 
~o 
!o 
;o 

HYDROLOGICAL OA TA 
UETHoo: _______________ ,I 

ORAHtAGE AR[A: ___ 0 !'itRtAM Sl.Df>E: __ _ 

CHANt«E:LSHAPE: ___________ _ 

110UffNO ; _____ 0 OTHER: ____ _ 

OESION FLO)ltS/TA!LWATER 
A. I. I YE Aft SI FlOWCch) TW Clt1 

(0 
50 

CULVERT DaCRIPJ!ON: 
MAT£Rl1'l • SHAPE· SIU• EHTfUNCt COMMENTS 

- s.s1 -z.~ /.7b z.~ z.~ o.z.. 0.15 4.,z~ s.s1 

11 15'.8 Z.( 4.z.. 5.67 Z.G z.o [2:.o Z5 o.z- (.& s.-15 G.g/ 

>-----·-----------t--l--l--+---t---tf---t---t---t--+--t-.,.--t--t---+---tt---1--------1 

•'TECHNICAL· FOOTNOTU: 

tu USE Q/H9 FOR BD>C t:Ul.'t'ERTS 

f2l HWt /()• HW ID OR HWtlD FROM D£51Gff CHARTS 

131 FALL• HW1 -lnw- Elttli FALL" ZEftO -ft·--.. n...o ... 

t4) ELM• HW1t ELJUHVCRT Of 

IHlE T CONTROL SECTION) 

l~l TW BASED OH OOWH STRUM 
COttTROl OA A.OW 0£PH1 Hi 
CHANNEL 

'61 h• • TW ot f let DI~)( WHICHEVER IS CRIEAltftl 

m H•fi• •·• IHrir L1/Rln ]v11?1 
(8) Eltio• He t tt t f'l 11 

suascftlliI DEFINITIONI : 
t . .t.Pf'ao••m 

COMMENTS I DISCUSSION : · CULY£11l llARllEL SELECTED ; 
SUE: d>'"J<O' 

t CLILYUf PACt 
U.DU ftltU 
••• HlAD•A .. ur CotlTitOl. 
h HHDWA outUl CDHntct. 
I, lfollU !lCTlON 
•· OUTllT ?!· !~,[~~AT lll..VC"T F,lC( 

PROJECT: 2!'!-Sf-01 STATION : 

SHAPE; _,/3<.7X'='"'---------I 

MATERIAL: UNt:.... "0015 
EHTUH Cl: PFVr=t i=D -r?P £J:?6t£ 

CULVERT DESIGN FORM 

&ny.lry ~ '(,.<,«o {NEW C:.ULV&nr "'3) DESIONElllDATE: ~o I b(~(91 SHEET ___ OF ____ 
REVIEWER I DATE ; I 

HYDROLOGICAL DATA 
Elhd: __ llll7 ROADWAY ELEVATION : __!Lj_ 1111 

~ 0 METHOD: 

50 DRAINAGE AREA: ___ a STREAM SLDPE. ___ 

_1~,_' ,r""' "" " - ~ !D CHA.NNEl SHAPE: 

~o ROUTING: 0 OTHER:' -rL --"'"·~·it...__ • .!!~ TW 4.'J FALL ~-... -DESIGN FLO)YS/TAILWATER CL1--·-·--lfll 

A.I. IYEARS) FlOWfchl TW(O) $1111$.- FALL/L 8 U0:~M ;a -rr- ;:;;-- .. ~ ---- ---- La• ,SO SD z:z- (.o 

CULVERT DESCRIPTION: TOTAL .FLOW HEADWAT£R CALCll.ATIONS .. ~ 
FLOW ... -'tii: 

MATERIAL - SHAPE-SIZE- ENTRANCE i»M<L INLET CONTROL OUTLET CONTACI.. h .. COMMENTS 
Q Q/H HW1/D HW1 •t,~L (lfrll ~.~ .. de• D ~:. •• 4~1 E~.~o !~S 

lcl•I ,,, ,,., «i -z u<o• 

24" ~ ,_,; /../e,o-o• .. _,,,._.._ /7 17 /.ZS z.s - 7.4 ;:o I.'-/ {. 7 /.7 o.G 0.&5 6.45 ?.<f 
/Nt_eT 

""~"'-"---
h ' '2'2- 2Z- /.(,,'? o..w - 8.'b 1.0 /.77 1.111? l.IJ"/ o.s l.oo 6'.8 c:?> ~ 

TECHNICAL FOOTNOTES: 11) Elfli• HWit EljllHVERT OF lfi) h 0 • TW ot Ide:• 012U WHICHEVER tSIGREJ.TOO 

II) USE 0/HB fOR 80)( CULVERTS 
INLET COIHROL SECTION) m»·E••••t29n2LJ1RLss]v:t12,, 

{2) HW1 ID• HW ID OA HW1ID FRqM OESIGH CHARTS (5) rw BASED OH OOWH STflfAM 
CONTROL OR FlOW DEPTHlti 

f9) Eltio" El 0 1 Ht h0 

C3) f'All • HWt -IELhd- EL,r) 1 FALL IS ZERO CHANNEL. 
s:,..., ....... ~ ... ~•r.a r.AA.OE 

SUBSCRIPT DEFINITIONS: COMMENTS I DISCUSSION : CULVERT llAllREL SELECTED ; 
•· ,.,.,.ftOJUMAU: a.om'-<'rt ae.. • zr. o d'< ( w( t' (-'lzeief1~1n.1z.c}) I. CULV!H ncr Sil E: -z.4• 
U, DHUIN Hr:ADWA.TU 

C:~'IS.11"'6 '24'" /Nf-..l;::ffNl;'ea-'/J0.~10".J rz;;a (..ttc;r~ SHAPE: Cl!Lt:.Ltl..At<-911. HUDWllUI fH 'NLf:T Cotnftot. 
h HUOWATU'I IN OUJL[T CONlfta. 
I. IHlEt COHtRtl. !tCTION MATEfllAL: (!,.cn.J~ ~ ..:::1.0lb 
e, OUTLET . :!· !~~~~M~ AT ClJLVUT rACf ENTRANCE: /.t~~J.<...-



PROJECT: Z1?:i-o? fc/.IU.V.AM#A-1 PZ-. 

{µcw au....vp.<r #4) 
STATION : ----------

CULVERT DESIGN FORM 

OUIGNElllDATE: ~ 1.:E/!}k_ 
REVIEWER I DATE : l 

SHEET ___ OF __ ~ 

HYDROLOGICAL DATA 
llEThoo: _______________ ll 

0RAHtAGC ARCA:--- 0 STREAM st.DP£; __ _ 

CHANNEL SHAP'E: ___________ _ 

ROUTING: _____ O OltJER: ____ _ 

DESIGN FLO)!S/TA!LWATER 
R.I. (TUUI ~ TWflll 

( 0 2:1._ -1..::!_ 
5D 32- 1.5 

CULYEl!I DESCRIPTION: 
MATEAb\l. • SHAP[~SIU•EHTftANCE 

'!fl- &.4 {).')-;. /.'64 

TECHNICAi, fOOJNOJ[j: 

Ul USE Q/H!I FOR eo• CULVERTS 

H1 HM• HWit EL1UHW:ftf OF 
INLET CONTROL SCCTKlN) 

(2:f HWt /0 • HW ID QA HWtlD FftOM D!.SIGH CHARTS 

ll1 FAll :.!".!.: lELw .. tlu) I fAll ts U:ftO 

(51 TW 8A$ED ON OOWH STAEA,_. 
CONTROl OR FLOW DEPTH tN 
CHAHHEL. 

COMMENTS I DISCUSSION : 

PROJECT: Z°t?>f-o/ (./Jfb'?l2.'5~ ;:7/= STATION : 

s-s.- FALL//& 
•. a=l lic'ft 

(;o' , 
Lo•---,-

COMMENTS 

/.O /.$ /.S CU- 0.Z.- 2..56. 2.lc,.. 

ts) "• • TW w lie• OtZU WHtCHEvtft IS GRf:A.lQI) 

11) H"fi-t •t• t2h2 tflftl" ]v1
/2t 

119) ELM• El 0 ' H 1 h• 

CULVERT BARREL SELECTED : 
,uc: S":xZ./ 

•HAPE: _ev_x _________ , 
MATERIAL:~ 
EfftftAN cc: /Sl:Ye1.ei::rmy ~e. 

CULVERT DE;SIGN FORM 

Ro #>UN-4kA.KA/ f£-, A~o /fk:'A""-1 ,,,_.{_~ ... -;) SHEET ___ OF ____ DE SIGHER /DATE: I~ 
REVIEWER I DATE: /0 ,:::..h:!::_ 

HYDROLOGICAL DATA Elhd'--11•17 ROADWAYELEVATIOO :~flll 

r! 0 METHOD: 

50 DRAINAGE AREA: ___ D STREAM SLDPE: ___ 

1~'._ ';,... ., .. =?-£ ~D CHANNEL SHAPE: 

eo ROUTING'. D OTHER: ~-,L __ ..C!IB!!!!•!i-_s~~ . TW 

· D~SIG!j FLOWSITAILWATEB EL1~llll FALL - 0£0 . 

ft.I. IYEA~SJ nowtch) TWfll) s .... s0- FALL/L• EL0 ~ O. 3-b'lft) 

/o 11.5 2.0 s. 0,0b( ff1fi. 

!50 154.& 2.5 l.·~ 

CULVERT DESCRIP!lOH: TOTAL ...... HEADWATER CAl.C\LATIONS 
"'a~ 

,.. 
FLOW ... ; MATERIAL - SHAPE ·SIZE - ENTRANCE ~L INLET CONTROL OUTLET COHTRU.. u~ COMMENTS 

Q Q/N H~\10 HW1 f'ALL Elt11 !!l": •, dc;tD ."!. .. .~. E~Jto ii~ w 
(tft) "' ' .. --.- .... ~ u x .. 

"f'x3' /5oY wlo~ WU.V.WA !SS 15 /.f 3,3 - .}.~G Z.s /q5 2.G ?.<;; t?.Z. at>S ,?.~ :;,.t..C. 
/.vt.GT:~ 
e&,,v 

TECHNICAL FOOTNOTES: (4) Elhi• HWit EljtlNVERT Of t6) h0 • TW or ldctO/ZltWHICtiEVEfl tS·GREAtUI) 

fl) USE QIN8 FOR BOX CULVERTS INLET CONTROL SECTION) 
l7I H•li• ••• t29n2 tJ.1nl!3 ]v1

121 : 

l21 HWJ /D • HW ID OR HW1/D FROM OESIGH CHARTS (51 TW 8ASEO Off DOWN STR(AM 
CONTfi.OL OR Ft.OW OEPTH tN 

181 Etho• El0 t Ht h0 

•U) ffAt.t·• H•J • lElhd- EL11l 1 FALL IS .'ZERO CHANNEL. 
F'OA -- ·---.,nu r.nAD£ 

SUBSCRIPT DEFIHITIOHS : COMMENTS I DISCUSSIOK: CULVERT BARREL SELECTED : 
•, APPROJCUfATt Sil E: '7"><3' 
f. CULYHT FACE 
U. DUION ffUDWATtfl 

SHAPE: /W)lt', !kl, H!ADWATEft IN .. LET COHfROL 
II• tf[AO"ATU eH 0UTUT COHJftCl. 

MATERIAL: t!u?ve' n. O,llf,?. I. INLU COHTRCl. SECTION 
e, OUTLET 
:~ !.1!!~~'!!~ AT tu.VERT fAC£ ENTRANCE:~~ 7VI"' ~""-



-- I __ 

PROJECT: 2'7Bf-07 ,k,AUEN4M&JIA IM/V 
I 

'f. STATION : CULVERT DESIGN Fi:Jl'lM 

HON/IL.A ('/vc,-.-v ?«4-Vb'}q> "'t:2 DUIGNEll IDATE: /2q I~ sr. SHEET ___ OF ___ 
AEVIEW,!111 DATE : I 

HYDROLOGICAL DATA 
Elh•:-_11117 • 

ROADWAY ELEVATIOll : 6."i 11i1 

.; 0 METHOD: 

Eo DRAINAG£ AREA: ___ 0 STRUM St.DPE; ___ 

J""~- . IL_•«1' . Oii :•·: -1'} ! 0 CHANNEL SHAPE: 

= 0 ROUTING: 0 OTHER: 

llU!G~ FLO~l!~LWAil;!! 

_ rL--.<:f1!!1<l!!!_..._s~~"Q. TW 

EL1~llll FALL -

A.I. fYEARSJ ~ ~ S• s,- FALL I~ El
0

: ;2., C, (Ill 
/0 5C. !. ':3 •· o.005 \;ft 

-50 7+ z.o L,•~ 

CULVERT DESCRIPTION; TOfAL ..... HEADWATER CAl.CILAT~ 

di ~~ fl OW ... 
M•TERIAL - SNAPE-SIZE - ENTRANCE .,_< INUT . COffTAOl. OUTU:T COHTfKI.. . COMMENTS 

Q Q/H ":yo llWI F~~L EL •I TW •• ~ :.·1 •• ll El •• nwd gg , ... , Ill lo l•l z !JI ... 
?z' ~ w/ o• MA/&W-''-l- 74 /8.S z..1 s.+ - 8.'YO 7W>-A~A 

7'xz' ~ w! o• w1.;1.,w.<u.- '14 fo,r, /.ZZ 2.4 - 54 z_o /.s 1.1s Z.D bz.. (!,<./ !36 54 /A/(J::;:fU->Nz::n-ui,. 

,.,, ~'·-

TECHNI~ FOOTNOT~i: f41 ELt.1• HWjf EL1tttt'4RT Of l61 h• • TW or (dctD/Z)CWHICH£YE" IS ORE.Altrt) 

co USE Q/N!I ton 80)( CULVERTS 
INLET CONTROL S[CltoN) m H•fi• ••• 12gft2 Lt1rtl" ]¥1

12,: 

(2t HW1 /0 • HW ID DA HWtlD FROM DESIGN CHARTS l!SI T\lf' BASED OH OOWH STRfAU tat £lho• El 0 • H • h0 
COtffAOL OR FtOW DEPTH rti 

13) FAll • )IWI ... 1rt.,. .. u,,1 I f"All ts ZERO CHANNEL 
l:J\a-•• .. •· .. nw-·-

SUllSCftll'! DEFINITIONS : COMMENTS I DISCUSSION : . !;Ull!Ell! URllEL SELECTED ; 
t.AH'llOllllllATI SI t [: 7/XZ1 
l CULYIH '4CI 
U. DltlilM HIADWATU 

SHAPE: /3o'£__ •l. HUDWARI M llLO' tottlROL 
Ill• HUOW.\Ttlt .. oun.n COHnttl.. 

MATERIAL: C&N'-· "' 0,0/$ I, tflU COlfTfH:l. IECOON 
•. ounn 

ENTRANCE:/<=,...-,"""' 'TU"'~ ?!: !!J!~~~ AT OA.VUT f'Atf 

CULVERT DESIGN FORM PROJECT; 2'1U-o/ ALcUV<:? /'-<O/IA'-/.J. <5-r: 

(New CU/LVSZ'r # '1) SHEET ___ OF ____ _ DUIGNElllDATE; 12-D I~ 
REVl£Wf:ft I DATE : I 

HYDROLOGICAL DATA 

.t 0 METHOD'.--------------

E ~ 0 OAAINACE AREA: ___ 0 STRE.1.M St.OP£; __ _ 

~ D CH.l.ttNELSHAP£: ___________ _ 

ii D ROUTING.: D OTHER: _____ _ 

PE!!IQN FLOJl!SlfAILWATER 
A.I. (Y£AftS) FLOW(cb) tWIU) 

/0 /.o 
:50 (.0 

S•S.- FALL/l• 

s. o. 005-fl-/A

Lo·~ 

C\ILVER! llESllRIPJIO!!: JOT AL ..... HEADWA~R CAl.CtLAT~ 

111 
~ FLOW ... 

MATEAtAl • SHAPE - SIZE - ENTftAHCE -l Q Q/M 
l•t•) Ill 

4;z_' /to)! w/o• W/U6rWAl.-i.-- 'Z.{p (,,,,;; 

TECHNICAL FOOTNOTE$: 

(I) US£ QINlll FOft BOJC CULVCRlS 

12) tfWf /ll• HW ID OR ffWelD f'ftOM O[SfGN CHARTS 

13) FALl:!"!.:~!=~~~!~All ts ZERO 

ltfLET .tOKJR<l.. 

":~o llW1 F~~L u~1 l4i 

0.'l'Z-- /.g'( - 41 

f·O .Elf'lr HW1t EltltHVERJ Of 

IMLE t CONTROL SECTtONl 

(5) TW BASED OH OOWH STREAM 
COfffROl. OR now DEPTH IH 
CHAHNEl. 

SUllSCRll'! DEFINITIONS : 
•· A,.,.llOllMATI 

COMMENTS I DISCUSSION:· 

l CULYltlT PACI , 
U. DHllM MIAO'l'.\lU 
11111. HlAOWUUt lilt ltlrf COHfflot. 
Ille MHOWAlt.ft .. oun.n CDHQUll 
1. 1«.rr comrot.1ccfl0frf 
t, OUlltT 
:!: ?~~~~AT m..vur '•c1 

TW 
lol 

/.o 

OOTLEr COllfA<l. tti . COMMENTS "9 •, ~ t.~ •; H EL•o n ~ h z lrl ... 
/. 0 1.5 1.5 ().2- 0.'Z- o.7 41 /Al'-'='T' &..;>/\Jf)t,Ql-

ea,,,-,, 

t6l h 0 • TW IW Uet012HWHICHEYER IS QtUTlR) 

(7} H•fi• ••• t291112 t11ftllJ ]v1
i2t 

le) Eltio• £l 0 1 H • h0 

!;ULl!EllT llARREL SELECTED : 
!IZ £ :4-f<z...1 

SHAPC:~Ecx~~--~-~-~ 
MATE RIAL: (!.QJ.J"· ... o.o/2. 
ENTUHCl: ~ 7Z;f" CD:it/: 

~ 



PROJECT: 2-43'/-0/ STATION : CULVERT DESIGN FORM 

ft;,-G>/../AL./.l- 'f. /3&'44J c_~~-¥<8) DE SIGNER I DATE; 1"1~ I .§/!:!.tJL sr. f"O:: SHEET ___ OF ____ 
REVIEWER I DATE : I 

HYDROLOGICAL DATA 
Elhd: __ tlll7 

ROADWAY ELEVATION : 4.7-P irll 

0 
I 

M METHOD'. 

5 0 DRAINAGE AREA: ___ 0 STREAM SLOPE: ___ J""I ,-1£EL,1: 

-

Qw ~ Utl so:----
0 CHAHHEL; SHAPE: 

~ 0 Q OTHER: 
- ---.L_ ..C~!!!,!NA.L ROUTING'. s~BED 

O& ~FALL : 
DESIGN FLOWSITAILWATER ELt--' __ (Ill 

R. I. tYtARS) r·LtiW(chl TW OI) S•S0 - FALL/Le Elo:O • ..f tnl 

/0 /ii ~ 
s·~ 

---- Lo•~ SD /GS z.s; 
CULVERT DESCRIPTION: TOTAL FLOW HEADWATER CALCll.ATIOllS 

d~ tlOW ... 
INLET CONTRO.. OUTLET .cotnln. 

MATERIAL - SHAPE - SIZE- ENTRANCE i.-l COMMENTS 
Q Q/H "~110 HW1 FALL (lh) !.~ •, dctD ,~o,. •• .~. EL ho 11=S 

(ct•• ,,, '" '" -. ... ;; U %W 

Z- r,.'14~ 1,..,/ o• WIN'¢11N'1>U..S '<5G' /Z."'I /.? ::,,4 - 4. 0 z . .; /.U /.~ z,.G. o.i- 0."15 3.1:5" 4.o /N(...4sr~ 
t£, &st> 

TECHNICAL FOOTNOTES: ('4) Elhi• HW1t EL1'1HYERT Of t6) h 0 • TW or (dct D/2H WHICHEVER; IS GREATER) 

II) USE Q/NB ron eox CULVERTS 
INLET CONTROL SECTION) 

IT) ff•~• Ii·• t29n2 Ll/Rl'3 Jv
1

121 

(21 HW1 /D • HW ID DR H'#9/D FROM OE SIGH CHARTS 15) TW BASED OH OOWN STR£AM (8) Hho• H 0 • Ht h0 
CONTROL OR fl.OW DEPTH IN 

I 
t3) FALL• HW1 -ttth•- El.tit FALL IS ZERO CHANNEL. 

rnn :... ·--.::.;ft.I nOA,nc 

SUBSCRIPT DEFIN!IIONS : COMMENTS I DISCUSSIOll; CUL!tER! llARREL SELECTED : 
t. APrltOllMAlt Sil E: 'Z - C/'><Z. 1

. 
l CUlVHf PA.Ct 
U. OHIGN ttUO'l'ATQI SHAPE: jgo;< 
fll. HUOWAT£fll IN INLl:T COHTflOt. 
lit HUOWATlfl tit OUTLtl COHTJll~ C<>N"-· . n o.o!Z l. IHll r CCWifRCl. stcnON MATERIAL: 
•· OUTltT :!: !!J!~" ... "~O AT CUlVUT l".ltl EHTRAHCE:/.sev~O ~~.IE. 

PROJECT: 2"1-01-0) J.:;cu·-tG:Ef.../41--iG.HA /.fN"f STATION ; CULVERT DESIGN FOr1M 

/31( !Je-.V t:3ALL-Flia/...J:::;> LN@u (£{.~ # f2. SHEET ___ oF ____ DES ION ER /DATE; f0 I~ 
REVIEWER I DATE: I 

HYDROLOGICAL DATA Elhd:5;80 11117 ROADWAY ELEVATION : ~ lfll 

#D METliOD'. 

_5 0 DRAINAGE AREA; ___ 0 STREAM SLOPE: ___ 

j~'._. //''< "" ... 3'} .· ~o CHANNEL SHAPE: 

go ROUTING'. 0 OTHER: -~-,L.. --"~!ll!H& STft<A -2. 0 

O~SIGN FLOWSITAILWATER 
ELI ;2,&6 (Ill FALL ---l'_oto TW - • 

A.I. CYEARSI F"lOWCcl1I TW lltl $ .. S0- FALL IL• ELO:Z•~tfl) ---- .. ~ ---- ---- l.·~ 

CULVERT DESCRIPTION: TOTAl fLOW HEADWATER CALCll.ATIOllS 
~1i FLO'fr ... 

MATERIAL .. SHAP£ .. SIZE-EHTRAHCE fltAMl INLET CONTROL OUTl£T CONTRCl. ~ ~ COMMENTS 
0 QIN "~\10 HWt F~LL EL hi !,~ .. de• 0 .~· •• H [~a~· §~d (el•) Ill .. .-- ·-· 

Z·Z.f.' /<"-I" w/ f-1ci~JAJ/l.~ Z/ 13.15 /,0/ z.= - 4.c..1 z.o !.&> /.(,.(,, !.'"' O.<;; .C,c,.. {fJt: <l:'Bt. ~,,_,,,.,. 

2-z+• . . 50 v; l.'13 }.:07 - {,,fi zo /.'fz /.''f(, /.'/(,, o.5 2.0 C,,<{/, C,,'5 
N/i>c ~ 
h(o~.v: 

TECHNICAL FOOTNOTf;S: f.-.) EltM• HWit EL1llNVERT Of 1'6} h 0 • TW ot tdct 012U WHICHEVER tS GREATm) 

(H USE O/N8 FOR SOX CULVERTS 
INLET CONTROL SECTION) 

(1) H• ~ t li•t (29n'2 L) I Rl5]] yZ 12t 

(21 HW1 ID• HW ID OR tfW1/D FROM DE SIGH CHARTS (5) TW BASED ON OOWH STREAM (f!I) Elho" El 0 t Ht h0 
CONTROL OR FLOW DEPTH IN 

U) FALL• tlWt -1 ELw- u,,1, fAlL IS ZEAD CHANNEL. 
~- :..a·--~~ nu e8AOE 

SUBSCRIPT DEFINITIONS : COMMENTS I DISCUSSIOlf: CULVE!!T BARREL SELECTED : 
a. AP',.ftOIUIATl Stz E: Z-24H 
r. cut'""' net ti•. bHJGN HIAOWATlft 6~......,,._ hi. HUOWATtlt Pl tNLtr COfttftOL SHAPE: 
h HUOWATH IH OUtuT CONT11Cl. 
I. JNLU cettTJta.. tr.CTIDN MATERfA.L:~~ F} ~019> 
•• 011Tl[f 
=~ !!'!~~~!!~AT OJLVDT r•cr EHTftAHCt: /.JG~~,__ 



PROJECT: Z.931 -01 STATION : CUL\~ERT DESIGN FQRM 

S'e4.sr~ ?l.-. {uevv W'-'.lt="-" Jo 10) SHEET ___ OF ____ DESIGNER /DATE; gp I C,/17!"' 

REVIEWER I DATE : /Lo I~ 
!JYOROlOGICAl DATA 

ELhd-f: 

ROADWAY ElEVATIOH : ~(Ill 

~ 
0 METHOD'. 

~ 
0 DRAINAGE AREA; ___ D STHAM SLOPE: ___ 

~,_ '1r· '" "--=---11 0 CHANNEL SHAPE: . 
~ 0 ROUTING'. D OTHER: -:,;r-F --"""~!!.....,__.,.,,M . TW 

OESIGN FlOWS/TAJLW~T~!L 
EL1~UI) FALL 8£0 -

A.I. hEARS) flOW(thl lWllll s-so-FALL/lfa EL0J. l"i (Ill ---- ----
• • Q. 0<>3. fl- :fr to 54 /.G 

SD C,3 (,5' t.·~ 

CULVERJ DESCRIPTION: tor.ti. 'LO* HEADWATER CAlClLATIONS "15 .. 
flOfrl' , .. ... et: Ii MATERIAL· SHAP£-SIZE ·ENTRANCE ,_L INLET CONTAIX.. OUTLET·COtlTRa... Et~ COMMENTS g Q QIN ·~1'• HWI F~~L El.hi TW 

" 
dct 0 .. '• H El hD !~!: 

hftl ' "' 151 -. !<L "' .. , U E W 

~'1 !41l'f 
6'><z.' ~ w/o• WN4W/.1J-l,.G t'P!? /o.5 1.;o 2.& - 3.'7 l.s /.s /.75 /.1:; o.z.- {).$ 5.? ~.( l:e~,.Wl'/'llC. 

~....,.,,,~ 

TECHNICAL FOOTNOTES: '41 Elhi• HWjt EljltNVERT OF t6) h 0 • TW « ldct D/Z)I WHICllE\1£ .. tS GhEATm) 

II) USE Q/NB FOR BOX CULVERTS 
INLET CONTROL SECTION) 

11) H·fi· "·· (29n2 L) /Rl'' ]v 1 1~· 
121 HW1 /0 • HW ID OR HW1/0 FROM DESIGN CHARTS (51 TW BASED OH DOWN STAE'AM 18) Elho• El 0 f Ht h0 

CDliTROL OR FLOW DEPTH IN 
IJl FALL• HW1 -IELhd- EL11) 1 FALL IS ZERO CHANNEL. 

~nA ..... .,.., .. ,..-: rw GRADE 

SUBSCRIP! DEFINITIONS '. COMMENTS f DISCUSSION: CULVERT BARREL SELECTED : 
•. A,.l"ltOJUW.tTI Sil E: CP'>cZ..' 
t. CULYUf rACl 
A•. OUION Hr:AOWATUI 

SHAPE: 
f3<YX 

fll. H!ADHTEfl '"tMLET COffTflOl 
h HUD•ATtft .. OUflt:T CONTIICI.. ?<n-Jt:,., n 0,013 L "4l£f tOHTRCl. SECTION MATERIAL; 
a. OUTllT :!· ~!f:~!~!!'! AT CUl..VUIT fACf ENTRANCE: l!.PVGJ..Eb WP' Ebi:-t:£ 

~ROJECT: 29!,/-D/ /9lHetl4Hei4A. /../W"( 

t!MAHe::.J ~ (~ 0LV6d"1"!t) 

HYDROLOGICAL DATA 

.; 0 .. ETHOD'. 

E o DRAINAGE-.-"-.-.,~~---_-_-o--.T-.-<-.-.. -,-LO-.. -.~~~~~-= 
~o _ CHANNEL SHAPE: ___________ _ 

; 0 ROUTING'. D OTHER: ____ _ 

OESIG~~l!A!!.Y!'A'!t!L 
A, I. (YEARS) HOWh:h) TWO!} ----

50 /50 :z.o 
fOTAl 'LOW 

STATION : ---------- CULVERT DESIGN FORM 

SHEET ___ of ___ _ DESIGNER /DATE: lz..o 1.§.f.J.::J:jffL 
REVIEWER I DATE: f 

ROADWAY ELEVATION : __ "!_._! __ (It) 

[l •• '--_'' ... 7J_ __ .._r-::.-::=~::::'.'.~::':'.'.:'."'":""~~=>-
JHW~- • t:n.,, 11.1 •.: _~-·rCE" -
- :)L"'.::I!:::.- .c.QB!ru~ sn. \ 

,5 55 FALL --~BE:o - TW 
EL1--·--un 

HEAOWAlER CAlClLATIONS .a 
COHTRIX... 

CULVERT DESCRIPTION: 
MAlEAfl.L ... SHAPE -SIZE-ENTRANCE 

FlO# PEii t---::--------.----_:.;:.__;___;,... _______ --1 
Q ~Lt:::_,rN_L_E~T-y~-;F;:-~f--::-:::-"T'--y-;--''::'f~--'i':::.:.:;"'T--..--~ 

TECHNICAL FOOTNOTES: 

II) USE Q/NB FOR BO)( CULVERTS 

f~~L ELM 

•• (chi IU H~\10 lfW1 

/GO I&-% /IZ.. 8. 3(,. - 8.i 

11) ELhi• HWjl ELjllNVERT Of 

INLET COHTROl SECTION> 

(2} HWj ID• HW ID OR H#tlD FROM DESIGN CHARTS 

13) FALL• HW1 -lnhd- EL,rl 1 FALL IS ZERO 

151 TW BASED Off OOWH STREAM 
CONTROL OR now DEPTH IN 
CHANNEL. 

rnn _,, ·--· ... -· r.a4or 

SUBSCRIPT OEFINITIDNS : 
t. Af>1110JllMATI 
t. CULVt:"' ncr: 
••. Dl!llON HUOW.t.TH: 
It.I, HUDWAtf.11 Mt tMLtt COffTll'OL 
h H£A011JATE1t IN oun.n CONTIH~ ... 
I, -.ln CaiTRCl. SECTION 
a. OUTL[J 
~!: !!J:~~~!~'! AT Cl.11.."YUT fAC£ 

COMMENTS I DISCUSSION: 

TW 
l•l 

z.o 

OUTLET COliTACI.. u: •, de• 0 •• •• H El bo !id -. .., (fl '" 
COMMENTS 

z:z._ 2.(., 2.& o.:z: 17.15 6.<f $.</ 

tGI h0 • TW ot Ide• 012)1 WHICHEVER ts GREATER) 

m H•~t k1 • l29n2 ll /Rl3' ]v1 121 

18, Elho~ U 0 1H1 h0 

CULVERT BARREL SELECTED : 
size: B'x.?/ 

MATERIAL; C!.::7JV~.t:.e~ n 0· 0/3' 

ENTRANCE;~=~ 7VP.sD6t£ 



PROJECT: 2-00{-D( STATION : CULVERT DESIGN FORM 

A;;a~KG4 Looi'"' (New cu~ # lz.) DESIO NEii /DATE; /?e I~ SHEET ___ OF ____ 
REVIEWER I DATE: I 

HYDROLOGICAL DATA 

Elh1'-~, 
ROADWAY ELEVATION : _:j;J__ !Ill 

0 ' METHOD: 

~ 0 DRAllU.GE AREA: ___ 0 STRUM SLDPf. ___ 

"~"~11 ! 0 CHANH£L SHAPE'. 
nw, .7;EL,( 

~ 0 0 OTHER: - --:::i:!:- -.d!!JICIH.._ ROUTING: 
' / lZ. Lr ALL 

Slit~~ _ TW 

..!!ll~/l_f!..l?)Y~!.TA!!,!~T~!L H1_, ___ 1111 

R. t. tYEARSl HOWlchl TWUI} 5.,. 50- ~All IL• El
0

: (.SZ- 1111 
5 • o.ooe, £1/l'-r 

---- ---- l • Z"i'.(+ 
50 150 'Z.D ·----

CULVERT DESCRIPTION: fOTAl FLOW HEADWATER CAl.Cll.ATIONS. ~~!! ~lOW "" IHlET COHlROl.. OUTLET. COHTFICI. u~ M1t.TERIAL • SHAPE>SIZE•ENTRAHCE 

_, 
COMMENTS. 

0 Q/H HW(/0 

~·· f~}L EL hi TW •, d,,o ,•:, .. H Elh• §"!:: (r:t•l I 1zi. "' . .. ...-- '" ... %W 

'6y3' wj 0.0 
W/N6WAU-'5. (SO ltJ.8 /./;..., p.V, - ~Of> t.o i.z<G Z.C.3 'Z.(.." tJ:J .. O.'i3 f.'i~ 5.08 

IZ.41se ,.. = 
-fr;>~~ 

/N'L.$f' U:JN:flUZ..-

JIW. 

.. 

TECHNICAL FOOJNOTES: 11) £Lbi• HWjt EL1tlHl/ERT Of 16l h0 " TW ot (dct D/21l WHICHEVE~ tS GREAltJt) 

IU USE Q/NB FOR BOX CULVERTS INLET CONTROL SECTIONJ m H•Gt k,t l29n2 L) , .. L~) ]v 1 1~, 
121 HW1 ID• HW ro· OR ww,10 FROM O£SIGH CHARTS {~) jw BASED OH DOWN STREAM 

CONTROL OR tlOW DEPTH IN 
(l!I) Elho" U 0 ~Ht h0 

Ul FALL• HW1 -f ElfHI- El11l 1 FALL IS ZERD CHANNEL 
FOR n• Ln<: .. .,.~ (fl GRADE 

SUBSCRIPT DEFINITIONS : J!OMMENTS I DISCUSSION: CULVER! llARREL SELECTED : 
•· APPftOXIMAU SUE: 8k3 1 
I. CULYHT PACI: 
U, DESIGN H!AOWATU l3;;rx; li>I. tlUDWAJUI ... •o.u COHTftOL SHAPE: 
h HUDWATUl .. ounn COHTfttl.. 

MATERIAL: ~~JG n 0,CJ/.3 I. IHlU COHfllCl. SCCTIOM 
•· ouru:T 

EHTftAHCE:fiCVr" <=h 'fl.JI<" ~e :~ !!'!~~~!~~AT CUlVUT ,ACf 

8 
"' -j ... 
:z: 
"' Cl 
!:j > .,. 
n .,. 
~ ~ 

Cl 
~ -,... >< 
"' Cl 
:c 
~ 
~ ,... 
..... 
n 
Ill 



1· 

··"SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

DITCH 11 DE111 - GRASSED DITCH/LEVEE AT TO.P OF TOWN 

------------------------------------------------
Discharge 2284.00 Velocity Head 

Velocity 5.39 

Normal Depth 0.00 

Bottom Slope 0.00500 

Manning's n (eqv) 0.0500 

Area 423.80 

Top Width 100.98 

Wetted Perimeter 103.26 

Hit RETURN to continue 

Point j/ 
station 
Elevation 

1 
o.oo 
0.00 

2 
16.00 
o.oo 

HGL 

EGL 

Froude 

Yer 

3 
21. 00 
o.oo 

Nwnber 

4 
101.00 

0.00 

Point 11 
station 
Elevation 

Point # 
Station 
Elevation 
1~ 

Point # 
Station 
Elevation 

Point j/ 
Station 
Elevation 

Hit RETURN to continue 

0.45 

8.00 

8.45 

0.46 

5.80 

I" .. 

SOLU'l.'TOM FOR A COMPOSITE CHANNEL 
USA UNITS 

DITCH "DE2 11 - GRASSED SWALE AT TOP OF SUBDIVISION 

~i;~~~;~~-----------~~~~~----------------;~l~~i~; Head 

Velocity 2.38 

Normal Depth 3.25 

Bottom Slope 0.01000 

Manning's n (eqv) 0.0800 

Area 21.13 

Top Width 13.00 

Wetted Perimeter 14.54 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

1 
o.oo 

10.00 

Hit RETURN to continue 

2 
o.oo 
3.25 

HGL 

EGL 

Froude N"Ulllber 

Yer 

3 4 
6.50 13.00 
o.oo 3.25 

(p.S' C..G' 

0.09 

3.25 

3.34 

0.33 

2.10 

5 
13.00 
10.00 

If:'. SVM.E 



I 
I 

SOLUTION FOR A COMPOSITF- C!!ANM"F.L 
. USA UNITS 

TO GRASSED DITCH 11 DE4" 
DITCH 

11

DE3
11 

- CRM DITCH FROM ALA ~-~~=~----------------------
~i;~~~~-----------;~:;;------------ - Velocity Head 0.35 

Velocity 4. 72 

Norinal Deptli L so 

Bottom Slope 0.02000 

Manning's n (eqv) 0.0400 

Area 

Top Width 

Wetted Perimeter 

5.25 

4.00 

6.16 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
1.50 

Hit RETURN to continue 

2 
0.50 
o.oo 

HGL 

EGL 

Froude Number 

Yer 

3 
3.50 
o.oo 

4 
4.00 
1.50 

1.50 

1.85 

0.73 

1.20 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

DITCH "DE4" - GRASSED DITCH @ OUTLET OF_ 2-24" CMP CULVERTS ("CEll") 

~i;~~~;~~----------~;;:~~----------------;~i~~i~;-;~~~----------~:;9 

Velocity 4.32 

Normal Depth 3.00 

Bottom Slope 0.00500 

Manning's n (eqv) 0.0350 

Area 29.99 
Top Width 16.00 

·wetted Perimeter 17.41 

Hit RETURN to continue 

Point II 1 2 
station o.oo o.oo 
Elevation 10.00 3.00 

Point 11 6 
Station 16.00 
Elevation 10.00 

Point # 
Station 
Elevation 

1( 
Point 11 
station 

~ 
Elevation 

Point II 
Station 
Elevation 

J 
Hit RETURN to continue 

HGL 

EGL 

Froude Number 

Yer 

3 
6.00 
o.oo 

4 
10.00 
o.oo 

3.00 

3.29 
0.56 

2.20 

5 
16.00 
3.00 



SOLUTIOM FOR A COMPOSITE CHANNEL 
USA UNITS 

DITCH 11 DE5" - GRASSED SWALE ADJACENT TO.KAUNAI<AKAI ELEMENTARY SCHOOL 

Discharge 9.36 

Velocity 2.08 

Normal Depth 1.50 

Bottom Slope 0.00300 

Manning's n (eqv) 0.0300 

Area 4.50 

Top Width 6.00 

Wetted Perimeter 6.71 

Hit RETURN to continue 

Point ii 
Station 
Elevation 

Point ii 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point ii 
station 
Elevation 

1 
o.oo 

10.00 

Hit RETURN to continue 

2 
o.oo 
1.50 

Velocity Head 

HGL 

EGL 

Froude NUmber 

Yer 

3 
3.00 
o.oo 

4 
6.00 
1.50 

0.07 

1.50 

1.57 

0.42 

1.10 

5 
6~00 

10.00 

,, ... , 

SOLUTION FOR.A CO!!'POSTTE CHA1''N'EL 
USA UNITS 

DITCH "DE6" - CONCRETE-LINED SWALE·ADJACENT TO KAMEHAMEHA HIGHWAY 

Discharge 6.56 Velocity Head 0.04 

Velocity 1.64 HGL 1.00 

Normal Depth 1.00 EGL 1.04 

Bottom Slope 0.00100 Froude NUmber 0.35 

Manning's n (eqv) 0.0208 Yer 0.60 

Area 4.00 

Top Width 6.00 

Wetted Perimeter 6.47 

Hit RETURN to continue 

Point ii 1 2 3 4 5 
Station 0.00 o.oo 1.00 2.00 4.00 
Elevation 5.00 1.00 0.50 o.oo o.oo 

Point ii 6 7 8 
station 5.00 6.00 6.00 
Elevation 0.50 1.00 5.00 

Point ii 
Station 
Elevation (,,/ ,r 
Point ii 1' . 
Station 

~ I I' y Elevation 

Point ii 
Station 1 } ,_, 

J 1 Elevation 
41 

Hit RETURN to continue 



I 

I 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

DITCH "DE7" - GRASSED DITCH ADJ~C~~-=~-~~-~~~~~:: 
------------------------------- -Discharge 

Velocity 

Normal Depth 

Bottom Slope 

Manning's n (eqv) 

Area 

Top Width 

Wetted Perimeter 

25.32 

0.84 

3.00 

0.00100 

0.0800 

30.00 

16.00 

17.42 

Hit RETURN to continue 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point ii 
Station 
Elevation 

1 
0.00 
5.00 

6 
16.00 
5.00 

le 

2 
o.oo 
3.00 

Velocity Head 

ff,,' 

HGL 

EGL 

Froude Nmnber 

Yer 

3 
6.00 
o.oo 

4 
10.00 
o.oo 

Point ii 
station 
Elevation 

1 . . .. 

s::: \" Point ii 
station 
Elevation 

·Hit RETURN to continue 

7- . I I 
< 4-

0.01 

3.00 

3.01 

0.11 

0.90 

5 
16.oo 

3.00 

I 
I 

I·. 

SOLUTION FOR A· COMPOSITE CHANNEL 
USA UNITS 

DITCH nDEB" - CONCRETE-LINED CHANNEL FROM 24"RCP ("CE14") TO OCEAN 
~i;~~;~~~-----------~;~;~----------------;~;:~~i~;-~~;~----------~~40 

Velocity 

Normal Depth 

Bottom Slope 

Manning's n ( eqv) 

Area 

Top Width 

Wetted Perimeter 

5.10 

l.00 

0.00500 

0.0150 

3.00 

4.00 

4.83 

Hit RETURN to continue 

Point ii 
station 
Elevation 

Point # 
station 
Elevation 

Point ii 
Station 
Elevation 

Point # 
station 
Elevation 

Point ii 
Station 
Elevation 

l 
o.oo 
5.00 

6 
4.00 
5.00 

Hit RETURN to continue 

2 
o.oo 
LOO 

HGL 

EGL 

Froude Nmnber 

Yer 

3 
1.00 
o.oo 

4 
3.00 
o.oo 

1.00 

l.40 

l.04 

l.00 

5 
4.·00 
l.00 



1 · 

1·-

I 

I 
1. 

l .... 

I 

SOLUTION FOR A COMPOSITE CHANNEL 
U.SA UNITS 

DITCH "DE9" - RO~/SOIL-LINED DITCH FRO]\{ 24" RCP ~==~~==:-=~-~=~: 
~i;~~~;~~-----------~;~;~----------------;~i~~i~; Head 0.15 

Velocity 3.07 

Normal Depth 1.50 

Bottom Slope 0.01000 

Manning's n (eqv) 0.0400 

Area 4.50 

Top Width 3.00 

Wetted Perimeter 6.00 

Hit RETURN to continue 

Point ii 
station 
Elevation 

Point ii 
Station 
Elevation 

Point ii 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
5.00 

6 
3.00 
5.00 

Hit RETURN to continue 

HGL 

EGL 

Froude Ntnaber 

2 
o.oo 
1.50 

Yer 

3 
o.oo 
o.oo 

4 
3.00 
o.oo 

//A'~Y)/ I r l r 
·1.~ I 

w;wu13' I, j. ~ 

1.50 

1.65 

0.44 

0.9(> 

5 
3.00 
l.50 

I 

I ... ·; . . 

SOLUTION FOR A COMPOSITE CHl>Jl!!'F.L. 
USA UNITS 

DITCH "DE10" - GRASSED DITCH FROM 8 1 X3 1 • BOX CULVERT "CE16" TO OCEAN 
- --------------------------------------------------------3-2-. 5--5---- -- Velocity Head 0.07 Discharge 

Velocity 2.10 HGL 2.00 

Normal Depth 2.00 EGL 2.07 

Bottom Slope 0.01000 Froude NUJnber 0.33 

Manning's n (eqv) 0.0800 Yer 1.10 

Area 15.50 

Top Width 12.00 

Wetted Perimeter 12.89 

Hit RETURN to continue 

Point ii l 2 3 4 5 
station o.oo o.oo 4.25 7.75 12.00 
Elevation 10.00 2.00 o.oo o.oo 2.00 

Point ii 6 
station 12.00 
Elevation 10.00 

Point ii 
station 
Elevation 11-' 

Point ii <:7 

~ 
station ~1 l i' Elevation L: 
Point ii . 7, l 41 l z. 
Station 1 1 Elevation 

Hit RETURN to continue 



APPENDIX E 

GRASSED VS. LINED CHANNEL HYDRAULICS 

DITCH 'B2' 

----------
Discharge 

Velocity 

Normal Depth 

Bottom Slope 

Manning's n (eqv) 

Ar-ea 

Top Width 

Wetted Perimeter-

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

24.30 Velocity Head 

1. 52 HGL 

1. 60 EGL 

0.00100 Froude Number 

0.0350 Yer 

15. 96 

10.00 

13.19 

Hit RETURN to continue 

Poir1t # 
Station 
ElevatiorJ 

Point # 
Station 
Elevatior1 

Point # 
Statior1 
Elevat ior1 

Poir1t # 
Statiorr 
Elevatior1 

Poir1t # 
Statior1 
Elevatior1 

1 
0.00 
2.00 

Hit RETURN to contir1ue 

2 
o.oo 
o.oo 

3 
10. 01) 
(l.O(I 

4 
10.00 
2.00 

0.04 

1.60 

1. 63 

o. 21 

0.60 



DITCH 'B3' 

---------
Discharge 

Veloci.ty 

Normal Depth 

Bottom Slope 

Manning's n Ceqvl 

Area 

Top Width 

Wetb;,d Perimeter 

SOLUTION FDR A COMPOSITE CHANNEL 
USA UNITS 

65.90 Velocity Head 

2.03 HGL 

2.70 EGL 

0.00100 Froude Number 

0.0350 Yer 

32.43 

12.00 

17.41 

Hit RETURN to cor.t fr,ue 

PoiY1t # 
Stat ioy, 
Elevatior1 

Pofr1t # 
Station 
Elevation 

Poi Y1t # 
Station 
Elevation 

Point # 
Station 
Elevatioy, 

PoiY.t # 
Statio'f1 
Elevatioy, 

o.oo 
3.00 

Hit RETURN to cor1tinue 

2 
o.oo 
o. 00 

3 
12.00 
o.oo 

4 
12.00 
3.00 

0.06 

2.70 

2. 77 

0.22 

1. oo 

DITCH 'C2' 

----------
Discharge 

Velocity 

Normal Depth 

Bottom Slope 

Mar.ning' s n (eqv) 

Area 

Top Width 

Wetted Perimeter 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

19.60 Velocity Head 

1. 49 HGL 

1.65 EGL 

0.00100 Froude Number 

o.0350 

13.17 

8.00 

11.29 

Hit RETURN to continue 

Pofr,t # 
Stat ioy, 
Elevaticm 

Poir-1t # 
Station 
Elevatior1 

Point # 
Statior1 
ElevatioY• 

PoiY1t # 
Statior1 
Elevation 

PoiY1t # 
Statiar1 
ElevatioY1 

(1.00 
2.00 

Hit RETURN to COY1tim1e 

2 
o.oo 
o.oo 

3 
8.00 
o. 00 

4 
B. 00 
2.00 

0.03 

1.65 

1. 68 

0.20 

0.60 



SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

DITCH 'C4' 

Discharge 144.90 

Ve_locity 2. 60. 

Normal Depth L 79 

Bottom Slope 0.00200 

Manrring• s n (eqvl O. 0350 

Area 

Top Width 

- Wettet! · Perfrrie1:eV 

55.64 

31. 00 

34.59 

Hit RETURN to cor1tim1e 

Point it 
Station 
Elevatior1 

Point it 
Stat icir1 
Elevation 

Poil"1t it 
Statior1 
Elevat ieir1 

Point it 
Station 
Elevatior1 

Point it 
Station 
Elevatior1 

1 
o.oo 
2.00 

Hit RETURN to continue 

2 
0.00 
o.oo 

Velocity Head 

EGL 

·Froude Number 

Yer 

3 
31.00 
0.00 

4 
31. 00 
2. 00 

o. 11 

1.79 

1. 90 

0.34 

0.90 

SOLUTION FDR A COMPOSITE CHANNEL 
USA UNITS 

DITCH 'Dl' 

Discharge 48.40 

Velocity 4. 91' 

Normal Depth 1. 79 

Bottom Slope 0.01200 

Marming' s n <eqvl 0. 0350 

Ar'ea 9.85 

Top Width 5.50 

Wetted Pel"imetel" 9.08 

Hit RETURN to 'continL1e 

Poir1t it 
Statior1 
Elevation 

Poir1t it 
Stat ior1 
Elevat ior1 

Poir1t it 
Station 
Elevat ior1 

Point it 
Static•n 
Elevation 

Point ·it 
Statior1 
Elevatior1 

o.oo 
3.00 

Hit RETURN to continue 

2 
o.oo 
0.00 

Velocity Head 

HGL 

EGL 

Fl"oude Number' 

Yer' 

3 
5.50 
o.oo 

4 
"5.50 
3.00 

0.38 

1. 79 

2.17 

0.65 

1.30 



DITCH i D4' 
----------
Discharge 

Velocity 

Normal Depth 

Bottom Slope 

MarmiY'lg's n (eqv) 

Area 

Top Width 

Wetted Perimeter 

SOLUTION FDR A COMPOSITE CHANNEL 
USA UNITS 

130. 90 Velocity Head 

1. B7 HGL 

1. 79 EGL 

o. 00100 Froude Number 

0.0350 Yer 

70.00 

39.00 

42.59 

Hit RETURN to cor.tinue 

Point # 
Stat ior1 
El evat i c1r1 

Poir1t # 
Stat ior1 
Elevatior1 

Poir1t # 
Stat ioYt 
Elevati•:m 

PoiYtt # 
Stat icm 
Elev at ior1 

Point # 
Stat ion 
Elevatior1 

0.00 
2.00 

Hit RETURN to continue 

2 
0.00 
0.00 

3 
39.00 
o.oo 

4 
39.00 

2. 00 

0.05 

1. 79 

1. B5 

0.25 

0.70 

SOLUTION FDR A COMPOSITE CHANNEL 
USA UNITS 

DITCH 'D6' 

Discharge 176.60 

Velocity 3. 03 

Normal Depth 1. 62 

Bottom Slope O. 00300 

Mar1roir1g' s n (eqv> O. 0350 

Area 58.29 

Top Width 36.00 

Wetted Perimeter 39.24 

Hit RETURN tc• cor1timte 

Point # 
Stat ior1 
Elevation 

Poir1t # 
Station 
Elevatior1 

Poir1t # 
Stat ion 
Elevatior1 

Poir1t # 
Station 
Elevation 

Point # 
Stat ior1 
Elevation 

1 
o.oo 
2. 00 

Hit RETURN to contiYtue 

2 
o.oo 
o. 00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
36.00 
o. 00 

4 
35.00 
2.00 

0.14 

1.62 

1. 75 

0.42 

0.90 
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KAUNAKAKAI DRAINAGE MASTER PLAN (2931-01) 
COST ESTIMATE FOR STORMWATER PUMPING STATION 

NOTE: 
ASSUME NO LAND ACQUISITION COST 

UNIT 
ITEM QUANTITY UNIT COST COST 

I. SITEWORK: 
EARTHWORK 11000 cy $10 $110,000 
2" AC PAVEMENT 50 tons $75 $3,750 
611 BASE COURSE 63 cy $55 $3,465 

II. PIPING: 
30" DUCTILE IRON PIPE 6300 lf $90 $567,000 
C .1. FITTINGS 44000 lbs $3 $132,000 
GATE VALVES 20 ea $5,000 $100,000 
FLAP GATE. 4 ea $5,000 $20,000 

III. STRUCTURAL 
WET WELL 3450 cy $1,000 $3,450,000 
CMU WALL 1800 sf $15 $27,000 
ROOFING 1800 sf $15 $27 ,ODO 

IV. PUMPS & APPURTANENCES 4 ea $400,000 $1,600,000 

v. ELECTRICAL WORK ls $200,000 $200,000 

VI. MISCELLANEOUS ITEMS ls $100,000 $100,000 

TOTAL COST = $6,340,215 

TOTAL WITH 20% CONTINGENCY= $7,608,258 
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SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "A" - BERM/TRIANGULAR DITCH 
;1;~~~~;~-----------~~~~~----------------;elocity Head 

Velocity 4.34 

Normal Depth 2.30 

Bottom Slope 0.01000 

Manning's n (eqv) 0.0350 

Ar ell. 10.61 

T~p Width 9.21 

W:etted·Perimeter 10.30 

Hit RETURN to continue 

Point 41 
·station 
Elevation 

Point ii 
s'tation 
Elevation 

Point'/I 
·sta:tion 
·Elevation 

,polnt # 
'station 
E+evation 

:Paint # 
station 
Elevation 

1 
0.00 
4.00 

Hit RETURN to continue 

2 
8.00 
o.oo 

HGL 

EGL 

Froude Number 

Yer 

3 
16.00 

4.00 

0.29 

2,30 

2.60 

0.71 

2.00 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "A" - BERM/TRIANGULAR DITCH 
-------------------------------------------Discharge 46.00 

Velocity 2.37 

Normal Depth 3.12 

Bottom Slope 0.00200 

Manning's n (eqv) 0.0350 

Area 19.41 

Top Width 12.46 

Wetted Perimeter 13.93 

Hit RETURN to continue 

Point ii 
Station 
Elevation 

Point ii 
station 
Elevation 

Point ii 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
o.oo 
4.00 

Hit RETURN to continue 

2 
s.oo 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
16.00 
4.00 

0.09 

3.12 

3.20 

0.33 

2.00 



SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM 11 B11 - BOX CULVERT 'BBCl' 
----------------------------------------
Discharge 8.60 

Velocity 4.02 

Normal Depth l. 07 

Bottom Slope 0.00400 

Manning's n (eqv) 0.0150 

Area 2.14 

Top Width 2.00 

Wetted Perimeter 4.14 

Hit RETURN to continue 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
2.00 

Hit RETURN to continue 

2 
o.oo 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
2.00 
o.oo 

4 
2.00 
2.00 

0.25 

1.07 

1.32 

0.69 

a.so 

so:WTJ:ON FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM 11 B" - BOX CULVERT 1 BBC2-' 

Discharge 33.60 

Velocity 5.64 

Normal Depth 1.49 

Bottom Slope 0.00400 

Manning's n (eqv) 0.0150 

Area 5. 96 

Top Width 4.00 

wetted Perimeter 6.98 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point 41 
Station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
2.00 

Hit RETURN to continue 

2 
0.00 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
4.00 
0.00 

4 
-4.-00 
2.00 

Q.49 

1.49 

1.98 

0.81 

1.30 



SOLUTION FOR A CO:MPQSITB ~lll'.NNEL 
USA UNITS 

PROPOSED SYSTEM "B" - BOX CULVERT 'BBC3' 

Discharge 48.60 

Velocity 6.14 

Normal Depth 1.58 

Bottom Slope 0.00400 

Manning's n (eqv) 0.0150 

Area 7.92 

Top Width 5.00 

Wetted Perimeter 8.17 

Hit RETURN to continue 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

1 
0.00 
2,00 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude NUlllber 

Yer 

3 
5.00 
0.00 

4 
5.00 
2.00 

o.59 

1. 58 

2.17 

0.86 

1.40 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "B" - DITCH 'Bl' 

Discharge 57.60 Velocity Head 

Velocity 3.85 HGL 

Normal Depth 2.49 EGL 

Bottom Slope 0.00100 Froude Number 

Manning's n (eqv) 0.0150 Yer 

Area 14.97 

Top Width 6.00 

Wetted Perimeter 10.99 

Hit RETURN to continue 

Point # 1 2 3 4 
Station o.oo o.oo 6.00 6.00 
Elevation 3.00 o.oo o.oo 3.00 

Point ii 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Hit RETURN to continue 

0.23 

2 .• 49 

2.72 

0.4.3 

1.40 



sor,UTION FOR A COMPOSITE CHANNEL 
USA. UNITS 

PROPOSED SYSTEM "B" - DITCH 'B2' 
--------------------------------
Discharge 24.30 

Velocii ty 3. 07 

Normal Depth 1.58 

Bottom Slope 0.00100 

Manning's n (eqv) 0.0150 

Area 7.92 

Top Width 5.00 

Wetted Perimeter 8.17 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
2.00 

·Hit RETURN to continue 

2 
o.oo 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
5.00 
0.00 

4 
5.00 
2.00 

0.15 

1.58 

1. 73 

0.4.3 

0.90 

SOLUTION FOR A COMPOS.TTE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "B" - DITCH 'B3' 

Discharge 99.30 

Velocity 4.33 

Normal Depth _2.55 

Bottom Slope 0.00100 

Manning's n (eqv) 0.0150 

Area 22.93 

Top Width 9.00 

Wetted Perimeter 14.09 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
3.00 

Hit RETURN to continue 

2 
o.oo 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
9.00 
o.oo 

4 
9.00 
3.00 

o .29. 

2.55 

2.84 

0.48 

1.60 



SOLUTION FOR A COMPOSITE CHANNEJ. 
USA UNITS 

PROPOSED SYSTEM 11 C" - BOX CULVERT 'CBCl' 
----------------------------------------
Discharge 11.80 

Velocity 2.59 

'Normal Depth 1.52 

Bottom Slope 0.00100 

Ma~ning's n (eqv) 0.0150 

Area 4.55 

Top Width 3.00 

Wetted Perimeter 6.04 

'<Hit .RETURN to continue 

Point # 
station 
,El\ovation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

l 
o.oo 
2~00 

Hit RETURN to continue 

2 
0.00 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Nwnber 

Yer 

3 
'.LOO 
o.oo 

4 
3.00 
2.00 

0.10 

1.52 

1.62 

0.37 

a.so 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "C" - BOX CULVERT 1 CBC2.1 

----------------------------------------
Discharge 11. 80 

Velocity 3.88 

Normal Depth 1.01 

Bottom Slope 0.00300 

Manning's n (eqv) 0,0150 

Area 3. 04 

Top Width 3.00 

Wetted Perimeter 5.03 

Hit RETURN to continue 

Point 11 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

l 
o.oo 
2.00 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Nwnber 

Yer 

3 
3.00 
0.00 

4 
3.00 
2.00 

0.23 

1. 01 

1.25 

0.68 

0.80 



SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "C" - BOX CULVERT 'CBC3.' 

Discharge 44.10 

Velocity 3.43 

Normal Depth 1. 61 

Bottom Slope 0.00100 

Manning's n (eqv) 0.0150 

'Area 12.86 

Top Width 8.00 

Wetted Perimeter 11.21 

Hit.RETURN to continue 

Point 41 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point 41 
Station 
Eleyation 

Point # 
Station 
Elevation 

1 
0.00 
2.00 

Hit RETURN to· continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
8.00 
0.00 

4 
8.00 
2.00 

0.18 

1. 6l 

1. 79 

0.48 

1. 00 

SOLUTION FOR A COMPOSITE CHANNF.L 
USA UNITS 

PRPOSED SYSTEM "C" - DITCH 'Cl' 

Discharge 

Ve_lo_c~ty 

Normal Depth 

Bottom Slope 

56.00 

4.80 

1. 67 

0.00200 

Manning's n (eqv) 0.0150 

Area 11. 66 

Top Width 7.00 

Wetted Perimeter 10.33 

Hit RETURN to continue 

Point 41 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

1 
0.00 
2.00 

Hit RETURN to continue 

2 
0.00 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
7.00 
o.oo 

4 
7.00 
2.00 

0.36 

1. 67 

2.02 

0.66 

1.30 



SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "C" - DITCH 'C2' 

Discharge 19.60 

Velocity 2. 94 

Normal Depth 1.67 

Bottom Slope o. 00100 

Manning's n (eqv) 0.0150 

Area 
l'op Width 

Wetted Perimeter 

6.66 

4.00 

7.33 

Hit>RETURN to continue 

Point # 
station 
Elevation 

Point # 
' station 
'Elevation 

Pdint # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

1 
o.oo 
2,00 

~it RETURN ,to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
4.00 
0.00 

4 
4.00 
2.00 

0.13 

1. 67 

1.80 

0.40 

0.90 

SOLU'J'ION FOR A CO'MPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "C" - DITCH 'C3' 

Discharge 93.10 

Velocity 5.28 

Normal Depth 1. 76 

Bottom Slope 0.00200 

Manning's n (eqv) 0.0150 

Area 17 .64 

Top Width 10. 00 

Wetted Perimeter 13.53 

Hit RETURN to continue 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
0.00 
2.00 

Hit RETURN to continue 

2 
o .. oo 
o.oo 

Velocity Head 

HGL 
. - . 

EGL 

Froude Number 

Yer 

3 
10.00 
o.oo 

4 
10.00 

2.00 

0.43 

1. 76 

2.20 

0.70 

1. 40 



SOLUTION FOR A COMPOSITE CHANNEI, 
USA UNITS 

PROPOSED SYSTEM "C" - DITCH 1 C4' 

Discharge lll-30 

Velocity 5.38 

Normal Depth 1-72 

Bottom Slope 0.00200 

Manning's n (eqv) 0.0150 

Area 20.70 

Top Width 12.00 

Wetted Perimeter 15.45 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

1 
0.00 
2 .• 00 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude NUIIlber 

Yer 

12.00 
o.oo 

4 
12. 00 
2.00 

0.45 

1. 72 

2.17 

0.72 

1-40 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "D" - DITCH 'Dl' 

Discharge 48.40 

Velocity 9.37 

Normal Depth 1. 72 

Bottom Slope 0.01200 

Manning's n (eqv) 0.0150 

Area 5.16 

Top Width 3.00 

Wetted Perimeter 6.44 

Hit RETURN to continue 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
o. oo· 
3.00 

Hit RETURN to continue' 

2 
0.00 
o. o'o 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
3.00 
o.oo 

4 
3.00 
3.00 

1.37 

1. 72 

3.09 

1.26 

2.00 



SOLUTXON FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "D" - DITCH 'D2' 
--------------------------------
Discharge 61.10 

Velocity 7 .10 

Normal Depth 1.72 

,Bottom, Slope O. 00500 

Manning's n (eqv) 0.0150 

Area 8.60 

Top Width 5,00 

Wetted Perimeter 8.44 

Hit RETURN to continue 

'Point # 
Sta,tion 
Elevation 

Point ii 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
o.oo 
2.00 

Hit RETURN to continue 

2 
0.00 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
5.00 
o.oo 

4 
5.00 
2.00 

0.78 

1.72 

2.50 

0.95 

1. 70 

SOLUTION FOR A COMPOSXTE CHANNEL 
USA UNITS 

PROPOSED SYSTEM 11 D11 - DITCH 1 D3 1 

Discharge 

Velocity 

Normal Depth 

Bottom Slope 

61.10 

3.64 

1.68 

0.00100 

Manning's n (eqv) 0.0150 

Area 16. 78 

Top Width 10. 00 

Wetted Perimeter 13 .36 

Hit RETURN to continue 

Point # 1 
station o.oo 
Elevation 2.00 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 4 
10.00 10.00 

0.00 2.00 

0.21 

1. 68 

1.88 

0.50 

1.10 



SOLUTION FOR A COMPOSITE CHANNEL 
USA' UNITS 

PROPOSED SYSTEM "D" - DITCH 'D3A' 

Discharge 18.60 

Velocity 2. 90 

Normal Depth 1.60 

Bottom Slope 0.00100 

Manning's n (eqv) 0.0150 

Area 

Top Width 

Wett~d Perimeter 

6.41 

4.00 

7.21 

Hit RETURN to: continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point. # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
0.00 
2.00 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
4.00 
o.oo 

4 
4.00 
2.00 

0.13 

1. 60 

1. 73 

0.40 

0.90 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "D" - DITCH 'D4' 

Discharge 130. 90 

Velocity 4.0B 

Normal Depth 1. 7B 

Bottom Slope 0.00100 

Manning's n (eqv) 0.0150 

Area 32.10 

Top Widt)l lB.00 

Wetted Perimeter 21.57 

Hit RETURN to continue 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
station 
Elevation 

1 
0.00 
2.00 

Hit RETURN to continue 

2 
o.oo 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3· 
18.00 

o.oo 

4 
18.00 
2.00 

0.26 

1. 78 

2.04 

0.54 

1.20 



SOLUTION FOR A COMPOSITE CH~NNEL 
USA UNITS 

PROPOSED.SYSTEM "D" - DITCH 'D5' 

Discharge 143.20 

Velocity 4. 21 

Normal Depth 1.89 

Bottom Slope 0.00100 

Manning's n (eqv) 0.0150 

Area 34.00 

Top Width 18.00 

'wetted Perimeter 21. 78 

·Hit. RETURN to continue 

,Point # 
station 
·Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
o.oo 
2.00 

Hit RETURN to continue 

2 
o.oo 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
18.00 

o.oo 

4 
18. OQ 

2.00 

0.28 

1. 89 

2.16 

0.54 

1.30 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM 11 0 11 - DITCH 1 D6' 

Discharge 27.00 

Velocity 4.78 

Normal Depth 1.41 

Bottom Slope 0.00300 

Manning's n (eqv) 0.0150 

Area 5.65 

Top Width 4.00 

Wetted Perimeter 6.82 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
o.oo 
2.00 

Hit RETURN to continue 

2 
o.oo 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
4.00 
0.00 

4 
4.00 
2.00 

0.36 

1.41 

1.77 

0.71 

1.10 



SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "D" - DITCH 1 D7' 

Discharge 54.00 

Velocity 5.60 

Normal Depth 1. 61 

Bottom Slope 0.00300 

Manning•'s n (eqvj 0.0150 

Area 9.64 

Top ,Width 6.00 

Wetted Perimeter 9.21 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

1 
o.oo 
2.00 

Hit RETURN to continue 

2 
o.oo 
o.oo 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
6.00 
o.oo 

4 
6.00 
2.00 

0.49 

1.61 

2.09 

0.78 

1.40 

SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM "E" - DITCH 'E1 1 

Discharge 150.00 

Velocity 10. 65 

Normal Depth 2. 35 

Bottom Slope o.oosoo 

Manning's n (eqv) 0.0150 

Area 14. 09 

Top Width 6. 00 

Wetted Perimeter 10.70 

Hit RETURN to continue 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

Point # 
Station 
Elevation 

l 
0.00 
3.00 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 
6.00 
0.00 

4 
6.00 
3.00 

1. 76 

2.35 

4.11 

1.22 

2.70 



SOLUTION FOR A COMPOSITE CHANNEL 
USA UNITS 

PROPOSED SYSTEM ''E" - DITCH 'E2' 

Qischarge 1533.00 

Velocity 19. 69 

Normal Depth 3.89 

Bottom Slope 0.01000 

Manning's n (eqv) 0.0150 

Area 77.85 

Top Width 20.00 

Wetted Perimeter 27.79 

Hit RETURN to continue 

P·aint # 1 
Station 0.00 
Elevation 4.00 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
station 
Elevation 

Point # 
Station 
Elevation 

Hit RETURN to continue 

2 
0.00 
0.00 

Velocity Head 

HGL 

EGL 

Froude Number 

Yer 

3 4 
20.00 20.00 

0.00 4.00 

6.03 

3.89 

9.92 

1. 76 

4.00 





PROJECT: 2931-01 DESIGNER: = 
Ollvert CE1 
Kaunakakai stream 3 x 3611 RCP DATE: 4/91 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION: 
EL.~ 

AHJ;_4•_-/ ~ 
01 

= 2663( 1ooJ _l 
TW1 = _ 4_-__ _L_ ~ 

TW_4_ 
a = 1679(so) TWz = _4 __ 

EL.0 
S0• .02 

EL1::;J T 2 --- L = 42"" 

( Q J = DESIGN DISCHARGE , SAY Oz5 ) MEAN STREAM VELOCITY= --
02. = CHEGK DISCHARGE I SAY Qso OR 0100 MAX. STREAM VELOCITY= 

HEADWATER COMPl,ITATION 
.. 

CULVERT 3): t 
DESCRIPTION Q SIZE INLET CONT. OUTLET CONTROL. H\V= H + ho -LSo 

~ ~ ~ COST COMMENTS 
HW •·cto (ENTRANCE lYPE) 
D 

HW Ke H de ~ TW h0 LS0 HW 
0 

3 - 36-11 RCP 2663 3' 

1 - 36" RC[' 888 3' 105.1 315.3 .s 442 3.0 3.0 4.0 3.00 .85 444 444 100-yr storm 

1 - 36" RCP 560 3' 51.0 153.0 .5 176 3.0 3.0 4.0 3.00 .85 178 178 50-yrs~ ------ ·--
1 - 36" RCI? 47.5 3' 1.33 4.00 .5 1.26 2.3 2.7 4.0 2.7 .85 l:l.06 14.oo Inlet rontrol 

·--

-

SUMMARY a RECOMMENDATIONS: 3 - 36 11 RCP 
Mox allo.oable = 142.5 CFS < 1679 CFS 

PROJECT: 2931-01 DESIGNER: CTG 

Ollverts CE1 
Kmmakakai stream 13 x 36 RCI? DATE: 4/91 

HYDROLOGIC AND CHANNEL INFORMATION ,. ' ' . SKETCH 

STATION: ~----

11,539( 100) 
a, =~so) Tw1 = s 

,J_::z: . ~ i 
-f- -------- ' TW _s_ 

02 = _. TW
2 

= -5-- EL.id E0
: 4t EL.0] T 

( 
a 1 = 0Es.10N msctt•RGE • sAY 0 25 ) I MEAN STREAM VELOCITY= __ 
02 .. CHECK DISCHARGE' SAY Oao OR QIOO MAX. STREAM VELOCITY= --

CULVERT 

DESCRIPTION 

!ENTRANCE TYPEJ 

HEADWATER' COMPl,ITATION ~ ., .. ,.. 

o I SIZE I INLET CONT. OUTLET CONTIWL HW=H + ho -LS0 ~ ~ ~ g I COST 

~ I HW Ke H de * TW h0 LS0 HW § 8~ 
13 - 36" RtP 111,539 3' 

f-'-'"" = I 00, 
3' 105.1 315.3 .s 442 3.0 3.0 4.0 3.0 .85 444 444 

1 - 36" ROP 560 3' 51 •. 0 153.1 .5 176 . 3.0 3.0 4.0 3.0 .as 178 178 
---

1-36"RCP 58.7 3' 1.67 5 .5 1.9 2.6 2.8 4.0 2.8 .85 3,59 5 

1---------t--·--·--·--· ·--· 

COMMENTS 

100-yr storm 

50-yr storm 

Inlet rontrol 

r-----1. l--+---1·-·I- I- 1-I ~11----1-----

SUMMARY a RECOMMENDATIONS: 13·- 16" RCP 
~ allo.oable = 763. 1 CFS < 7278 CFS 



PROJECT: 2931-01 DESiGNER: _ .. ~==----

Chlvert OE2 
Cbuntv Storaqe Yard Rl:Ed DATE: 4/91 

2411 RCP 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION: -----

.,J.,'.,~ :! ~ J_ 
TW1 =___ ~ ~ TW_4_ 

TW2 = s.94/ s; ~ d T 
--- EL._ L = ----5ll. EL.4.71 

01 = --
Oz= ---

( 
QI = DESIGN DISCHARGE • SAY 025 ) MEAN STREAM VELOCITY= --
02 = CHEGK DISCHARGE. SAY 050 OR QIOO MAX. STREAM VELOCITY= ---

CULVERT I I HEADWATER .. COMPUTATION ,_ 
DESCRIPTION 0 SIZE INLETCONt OUTLET CONTROL HW=H+ho-LSa ~ ~1~ 

!ENTRANCE TYPE! ¥ HW Ke H de * TW ho LSo HW ~ . 8 
COST COMMENTS 

1 - 24" RCP 20.6 I 2• I 1.5BI 3.151 .511.4111.7l 1.B5l 4.0l 1.85ll.23l2.04'3.1s Inlet rontrol 

-------t--1--+---l-- -- 1--1-1 ·--· 

1--1---1---1--l-·- --J--1~1---+--

1-------1---t---1--4--1--.. 1-- l--1--..1---1------· 

SUMMARY 8 RECOMMENDATIONS: l - 24" RCP 
M3x allcmable = 20. 6 CFS 

PROJECT: 2931-01 DESIGNER: = 
Qllvert CE3 

4(91 Anrocy 18" CM> DATE: 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION: 

.,J._:~ ~ _l 
01 = ___ . TW1 = ___ _L__ ~ 

EL.
1

35* I TW_ 
02 = --- TW2 = ___ S0• .01* E~dT L = -5Q... 

( 0 1 = DESIGN OISGHARGE , SAY 0215 ) MEAN ·STREAM VELOCITY= __ 
o2 = CHECK OJSCHARGE, SA'( QSQ OR QlOO MAX. STREAM VELOCITY= --

CULVERT HEADWATER· COMPl,ITATION It .... INLET CONT. OUTLET CONTflOL HW-H + ho-LSo 
wt: 

DESCRIPTION Q SIZE r ... g COST COMMENTS 

How HW Ke H de ~ TW h0 LS0 HW 8.: IEN TRANCE T'i'PE} > 

1 - 18;' CM> 15.8 1.5 2.66 4.0 .5 2.99 1.5 
' 

1.5 2.0 1.5 .50 3.99 4.0 Inlet a:mtrol 

i 
--

--------
- .. 

SUMMARY 8 RECO~MENDAJIONS: 1 - 18" CM> 
M3x all0'1ahlw= 15 ,-8\CJIB 

*Ass\JllB'i values 



PROJECT: 2931-01 DESIGNER: = 
Ollver:t G:E4 
Ala Malana / Kam V Intersection z4n RCP DATE: 

4/91 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 
STATION: 

- ,EL.~ 

AHJ= 2.14-/ ~ j_ 
01 = ---

TW1 = ___ _L_ --------- TW_2_ 

02= ---
TW2 = __ · _ EL.'4.26/ 

S
0

• .0003 

EL.~T L = "9'r 

( 0 I -= DESIGN DISCHARGE • SAY 025 . ) MEAN STREAM VELOCITY= __ · 
0

2 
= CHECK DISCHARGE , SAY Q~Q OR QIOO MAX. STREAM VELOCITY= --

CULVERT 
HEADWATER · COMPl!TATION ~ ,_,. 

INLET CONT. OUTLET CONTROL HW-H + ho-LSo 
3): .. !:: 

DESCRIPTION Q SIZE r .JU COST COMMENTS 

IENTR~NCE l'fPE) 
~ -.. + §d 
D .HW Ke H de ~ TW h0 LS0 HW > 

1 - 24" RCP 11.7 2' .94 1.88 .5 .56 1.22 1.61 2 1.61 .o3 2.14 2.14 CAltlet cont:ro 

-----

-·------ --~· 

------ --1-----

---- --- ·--

------ -- --- -- .___ -- ~ 

SUMMARY a RECOMMENDATIONS: 1-24" RCP 
Max allcwable = 11 • 7 CFS 

PROJECT: 2931.,-01 DESIGNER: = 
Ollver:t CE5 

4/91 Parking Iot & Kam V 24" RO? DATE: 

HYOROLOGIG AND CHANNEL lNFORMA'J:ION SKETCH 
STATION: 

f EL~ 
~ AHW= 2.07-

j_ 
01 = --- TW1 = ___ _L_ ~ 

TW_2_ 

02= --- TW2 = ___ EL'4.4J S0• .0013 

ELdT L = -:38 

( QI -= DESIGN DISCHARGE t SAY Oz5 ) MEAN STREAM VELOCITY=--
02 := CHEC'K DISCHARGE I SAY QllQ OR OIOO · MAX. STREAM VELOCITY= __ - _ 

CULVERT HEADWATER COMPl,ITATIQN ~ ...... 
INLET CONT. OUTLET CONTROL HW=H + ho-LSo 3:i: w!:: 

DESCRIPTION Q SIZE r -'" COST COMMENTS 
lENTAANCE TYPE) HW. HW Ke H de ~ TW h0 LS0 H_W 

~-d 
D > 

1 - 24" RCP 12.5 2' .98 1.96 .5 .48 1.27 1.63 2.0 1.63 .os 2.07 2.07 exrt:let cont:ro 

~-----,__, 

-·----- -- ---

-- -- --- --

~----- 1----- --· ~ 

SUMMARY a _RECOMMENDATIONS: 1 - 24" RCP 
Max allcwable = 12. 5 CFS -



cc 

PROJECT: 293l-Ol DESIGNER: --=~---
Oll vert CE7 . ' 
Beach Place & Kaunakakai Pl 24" EMP . .. DATE: 4/9l ; 

HYDROLOGIC 4ND .CHANNEL INfORMATfON SKETCH 

.. 'STATION>-~----

.,J,~S< ·.· \ 
0 1 = _. __ TW1 = ___ -+- ~ -t- TW 2 

o
2 
= TW2 = I 50• .003•· ' f T -
--- --- EL~ L = ~ EL.2~ 

( 
a 1 • oEslGN 01scttARGE • SAY 0 25 ) MEAN STREAM VELOCITY=_· __ 
a.= CHECK 01scH•RGE , s:.r 0 50 oR a,00 MAX. STREAM VELOCITY= __ _ 

CULVERT HEADWATER· COMPl,JTATION ~ >-1: 
DESCRIPTION a SIZE INLET CONT. OUTLET CONTJlOl HW=H + flo-LSo 1· ~ ~8 COST COMMENTS 

!ENTRANCE TYPEI .!U! HW Ke H de ~ TW ho LSo HW li~ 
0 ' 2 ' . 

l - 24" CMP 16.5 2' 1.22 2.45 .5 .85 1.49 1. 75 2 1. 75 • 1 2.5 2.5 CAltlet control 

------- -- ---

-- --~. __ ,_ --1--4---1--4--4---+--

SUMMARY a RECOMMENDATIONS! 1 - 24" CMP 
M3x allonable = 16.5 CFS 

*l\ssutred values 

PROJECT: 2931-01 
DESIGNER:' 

erg 

Oilvert CE6 4/91 Kaunal<akai Place &'Kam V 11 - 611 x 4 1 Box DATE:. 

HYOROLOGIC ANO CHANNEL INFORMATION SKETCH 

STATION: 

'"J,,'.~~ ~ -t o, = ___ TW1 = ___ _L_ ------- Tw_2_ 

02= --- TW2 = ___ 
EL.'d 

So· .002 
ELYJT L = ..Ji:L.. 

( 0 l = DESIGN DISCHARGE , SAY 025 ) MEAN STREAM VELOCITY= __ 
a2 .= CHECK OJSCHAAGE •SAY Q SO OR QIOD MAX. STREAM VELOCITY= --

CULVERT HEADWATER· COMPl,JTATION ~ ..... 
INLET CONT. OUTLET CONT~OL HW-H +ho -LS0 

"'!:: OESCRIPTION Q SIZE §~ .JU COST COMMENTS 
!ENTRANCE TYPE) Jill: HW K H d ~ TW h LS HW sa 

D e C 2. · o o > 

11 -611 x 4 1 Box 45.6 2.2 3.33 .5 1.9 1.5 1.5 2 1:5 .126 3.27 3.33 Inlet =trol 

---

----~ ·-
-· 

' 

SUMMARY a RECOMMENDATIONS: 1 '':"'"611 x 4- 1 ~Eax - . ' 
Mox allooable =' 45; 6 tFs 

*AsSUIIEd values 
•· 



PROJECT: 2931-01 DESIGNER: --==""------
Ollvert CE8 
Eeach PlaCE & M:lhala 18" RCP 4/91 DATE: 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 
STATION:·-----

01 = 
a = 

TW1 = __ 
TW = 

'"J.: ·y ~ _l 
-i--- ~ · TW 2 

2 - 2 -- L
. 22/ So• .003* ' I -r -

E ·-· _ L = 40" EL~ I 

( 
0 I = DESIGN DISCHARGE • SAY Oz!t ) 

0 2 : GHE&K DISCHARGE , SAY Q~O OR QIOO 

MEAN STREAM VELOCITY= _. __ 
MAX. STREAM VELOCITY= --

HEADWATER' COMPl,JTATION 
.. 

CULVERT 
z I ~ DESCRIPTION INLET CONT. OUTLET CONT~OL llW-H + ho-LSo 
3.;r t;1:: 

Q SIZE I :t §;I COST 

!!f I HW I I lrl +n IENTR~NCE lYPEl Ke H de 7 TW h0 LS0 HW 

COMMENTS 

1 - 18" RCP 10.4 1.5 1.61 12.42 .511.211.31 1.4 2 1.4 .1 2.5 2.5 D.ltl.et control 

--·---•--•--1--1--1-1 1--l-c-+--I-.--l--l-----1-----

-·----1-1 1-- I I I I I I I 1--1-1 --

I 1--1---t--I-

i------<--1--1--~--·1 .. -·-I- l---l--1-1-1 ----

o-----1 l-+---1--1 I I I I I I 1--1-

SUMMARY a RECOMMENDATIONS: 1 '- 18" RCP 
M3x allo;qahle= 10.4 CFS 

*AsSIJ!!Ed values 

PROJECT: 2931-01 DESIGNER: __ cu;_:__ __ _ 
Ollvert CE9 
W:=iter Tank Read & Diversion Ditrll /.411 Q.lP 4/91 

DATE: 
HYDROLOGIC AND CHANNEL INFO_RMATION SKETCH 

STATION: -----

'"J_,:y ~ -1 
a, = --- TW1 = --- -i-- ~ ' TW _s_ 
a2 = TW2 = 42./ 50• .01* ;a T 

--- --- EL._ L = ....,-oF E~1.9* 

( 
QI = DESIGN DISCHARGE ' SAY 020 ) MEAN STREAM VELOCITY= __ ._ 
o2 = CHECK 01sctt•RGE , s•Y Q00 oR 0 100 MAX. STREAM VELOCITY= 

CULVERT I I HEADWATER' COMl"l,JTATION J , ... 
DESCRIPTION . a SIZE INLET CONT. OUTLET CONTROL HW=H + ho-LSo ~ ~ :'.: I COST 

IENTRANCE TYPEI "f HW Ke H de * TW h0 LS0 HW ~- _ S 
COMMENTS 

1-24"CMP 130.91 2' 2.5 I 5 .s 12.441 2.0 I 2.0 I 2.0 I 2.ol ;1 ~.34 I s Inlet control 

------•--1 1---1 I I I I I I 1---1-1-- --

'-------t--1--•--+-1---f I I I I I I t--1-+-~-;-----

t l----+--1·-·1 f I l I· I I I- I I le----

SUMMARY a RECOMMENDATIONS: 1 '-24" = 
M3x allcwable,= 30.9 CFS 

*AsSIJ!!Ed values 



PROJECT: 2931- 01 DESIGNER: --=----
~v~l O 42" C1'1I? DATE: 4/

9
l 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 
STATION:------

. '"J._: ·~ •. . . ·~ j_ 

01 = --- rw, = --- -+-- --~ . rw_!_Q__ 
o

2 
= TW2 = 29 0 t' S0• .053 :>:J T 
--- --- EL._._<Jf L = b8 · E~~ 

( 
0' • DESIGN DISCHARGE ' SAY 025 ) MEAN STREAM VELOCITY= --
a,= CHECK DISCHARGE , s•v 0 50 DR o,00 MAX. STREAM VELOCITY=_· __ 

CULVERT HEADWATER COMPUTATION • ~ ,_>-

DESCRIPTION a SIZE INLET CONT. OUTLET CO~TROL HW-H + ho-LSo ~ ~ ~~ COST COMMENTS 

!ENTRANCE lYPEJ ¥ HW Ke H de I~ TW h0 LS0 HW § ~ 

1 - 42" C1'1I? 139.B 3.5 1 3.0 10.5 .5 6.2 3.5 3.5 10 3.5 3.6 6.12 10.5 f!hlet o:ntrol 

------- - ---

SUMMARY El RECOfi'ME"lDA !ONS: 1 - 42" Q.ip < 
- .• · · ' M3x allCM'able "'. 139~8 CFS 

PROJECT: 2931-01 DESIGNER: = 
Chlvert CE11 

4/91 Kolapa 2 x 2411 G1P DATE: 

HYDRO.LOGIC AND CHAf'lN_EL INFORMATION SKETCH 

STATION: 

. I <L3/ ~ AHW=~ 

-!- TW o, = ___ rw, = ___ .J_ ~ 
02= --- TW2 = ___ 1~.25 ! so: .034 

EL;JT -EU._ L-~ 

( 0 I = DESIGN DISCHARGE.~ SAY 02!1 ) MEAN STREAM VELOCITY= __ 
0 2 -= CHECK DISCHARGE , SAY 0 50 OR OIOO MAX. STREAM VELOCITY= --

CULVERT HEADWATER COMPl,JTATION L ,_ ... 
INLET CONT. OUTLET CONTROL HW=H +ho-LSD 

.,1-
OE SCR IPTION Q SIZE :r .. g COST COMMENTS 

!EN TRANCE TYPEI ~. I~ . § 8.: 
0 

HW Ke H de_ . - .. TW h0 LS0 HW > 

1 - 24° 36.9 2' 3.25 6.50 ,5 4.4 2.0 2.0 2.0 2.0 ~ .55 4.88 6.5 Inlet o:ntrol 

---

--

SUMMARY El RECOMME"!DATIONS: 2 -24" = - I 

M3x alJwable= 73.B CF8 

*AsSU!Te'.l values 



PROJECT: 2931-01 DESIGNER: crG -

Ollvert < CE12 
Cornfield 10' x 3' Eox DATE: ~91 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION:·-----

f Es'.'~ ~ 
AHW=_ ~ ~ i 

QI = --- TW, = __ 3__ -f-- ------- . . TW 
02 = TW2 = .. 3 1.9*/ S0• .002* ;J -r -

--- --- EL_ L = ..!J5L Ell .• 89* I 

( 

a 1 = 0Es1GN D1scHARGE , SAY 02, ) MEAN STREAM VELOCITY=_· _ 
02 = CHECK DISCHARGE' SAY o,o OR 0100 - MAX. STREAM VELOCITY= 

CULVERT 

DESCRIPTION 

(ENTRANCE· TYPE) 

COMMENTS 

D HEADWATER CoPvlPUTATION . 3 ti~ 

0 1 SIZE INLET CONT. OUTLET COtlTROl HW=H +ho -LSo I ~1-' 8 I · cosr 
HW + - B" 
0 HW Ke H de ~ TW h0 LS0 HW ~ 

1_0• x 3' Eox I 225 I 3 1. 7 5 .5 11.4 I 2.5 I 3 I 3 .1 I 4.3 I s Inlet o:introl 

l _,__ 1---1-1-'-'--1-----

1-------1--1--1 1--1- -l---1 I 

--•- I I I 

SUMMARY 8 RECOMMENDATIONS: 10' x 3' Eox 
Max allcmable = 225 CFS 

*Assurre:l values 

PROJECT: 2931-01 DESIGNER: = 
CUlvert CE1 3 

4/91 New Ball.field . 2411 RCP DATE: 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 

STATION: 

f EL'~ 
~ AHW= 3•3* 

j_ a1 = ___ rw, = ___ _L_. - ~ 
EL.3.5*/ 

TW __ 
02= ___ TW2 = ___ S0• .005* E@.~f L=~ 

( 0 1 = DESIGN DISCHARGE, SAY 025 ) MEAN STREAM VELOCITY= __ 
Q2 = CHECH DISCHARGE 1 SAY O!SO OR QIOO MAX. - STREAM VELOCITY= --

HEADWATER' COMPUTATION 
.. 

CULVERT 
z 
3,. ti 

OESCR IPTI ON a SIZE INLET CONT. OUTLET CONTROL - HW= H_ + ho -LSo 
~ % § COST COMMENTS 

{ENTRANCE T.YPE) HW HW f<eHd~TWh LSHW o c ··2 0 0 
" 

-, 

1 - 24" RC!? 21.5 2' 1.65 3.3 .5 1.54 1~75 1;a7 2.0 1.87 .25 3.H 3.3 Inlet rontrol 

·--

-

--

SUMMARY 8 RECOMMENDATIONS: 1 - 24" RCP 
Max allcmable = 21.5 CFS 

*AssurrErl values 



PROJECT: 2931-01 - DESIGNER: CLJ.l 

OJl vert ,gE 1 4 
Seaside Place 2 x 18" RCP 

HYOROLOGIC ANO CHANNEL INFORMATION 

DATE: 

$KE:Tt:;H 
STATION; 

4/91 

- .,J,_: ~ ~ _1 
01 = --- TW1 - --- ~ ~ TW 
02 := TW2 = 3 2*/ So• ~ :J ---r --

--- --- EL._·_ L = ...3L EL3.08 I 

( 
a 1 = DESIGN DISCHARGE, S•Y a,. ) MEAN STREAM ·VELOCITY=~ 
o

2 
= CHECK 01scHARGE, SAY 0 50 OR 0 100 MAX. STREAM ·VELOCITY= ---

CULVERT 
COMMENTS 

HEADWATER' COMPl,ITATION 1 
a I SIZE I INLET CONT. OUTLET CONTflOL HW=H +ho -LS0 ~ ~ 

!If'. I HW K0 H de * TW h0 LS0 HW § 
DESCRIPTION 

{ENTRANCE TYPE) 

tit 
-'"I 8 d COST 

> 

OLrtlet oontrol 
1 - 18" 12.45 1.95 I 2.93 I .s ~.64, 1.46,1.48,3.0 ,1.48, .12 ,3.0 ,3.0 

------.1--1--1---+---- ---1 I I I I I I 1--1-1 ·-

1--------l--1--1---1-1---1 I I I I I I J I I 

1------~--1------+--+--l-· I I I I I I I 

SUMMARY El RECOMMENDATIONS: 2 - 18" RCP 
M'lx allcwable = 24.9 CFS 

*l\ssurre:l. values 

PROJECT: 2931-01 DESIGNER: = 
011 vert · .:CE 1 5 4/91 Onnarnsd Stream 24" RCP DATE: 

HYOROLOGIC AND CHANNEL INFORMATION SKETCH 
STATION: 

EL.~ 

AHJ=~7 ~ j_ 01 = 20!:;' (100) TW1 = __ 3_ _j_ ~ 
' TW_3_ 

02 = 150 (50) TW2 = __ 3_ £L~·7*/ 50• .018 EL.3:2 T L=~ 

( 01 = DESIGN DISCHARGE, SAY 025 ) MEAN STREAM VELOCITY:=: __ 
02 = CHEGK OISCHAAGE. SAY Ooo OR 0100 MAX. STREAM VELOCITY= --

HEADWATER COMPl,ITATION 'li! 
CULVERT 3 !l t; D INLET CONT. OUTLET CONTROL HW=H +ho -LSo DESCRIPTION Q SIZE ~ :i: g COST COMMENTS 

fill'. d +D L § 0 !ENTRANCE TYPE) 
D 

HW Ke H de ~ TW h0 S0 H_W 

P-~ ['.__ L--- L--
1 - 24" RCP 205 -- b)lf»\ 100-yr storm 

~ 
I"> I' c.:---- &I'" lt.T"" 

~~ 150 - p• 50-yr storm 

1 - 24" RCP 27.5 2 2.2 4.4 .5 2.51 2 • .0 2.0 3.0 2.0 1.0 3.58 4.4 Inlet oontrol 

-1--

SUMMARY a RECOMl.{ENDATIONS: 
-.1. ... ' 1 - 24" RCP. 

M3x all<Mable ~-27;5 CFS 

*Assurre:'l values 



PROJECT: 2931-01 DESIGNER: ----"==--· . 
CUlvert ;CE16 
Kamiloloo stream 8' x 3' Box CUlvert 

HYDROLOGIG AND CHANNEL INFORMATION 

DATE: 
4/91 

SKETCH 

STATION: -----

TW1 = 4 

EL.~ 

.. ±:-:/~ ~ J_ 
01 = 2230(100) 

02=~ TW2 = 4 EL.5.l*T S0• .005 
L = ----ii4 

J TW 4 

EL4~ T ~ 
( 

0 I = DESIGN OlSCHARGE , SAY 025 ) 

0 2 .::: CHECK DISCHARGE- 1 SAY 0!50 OR QIOO 

MEAN STREAM VELOCITY= __ 
MAX. STREAM VELOCITY=_. ·-

CULVERT 

DES CR fPTfON 

!ENTRANCE TYPE) 

8 1 x 3' Box 

a 

2230 

HEADWATER COMPUTATION ~ ,_ 

SIZE INLETGONT. OUTLET CONTROL. HW=H+ho-LSo ~~1~ 
fil'!. HW K H d ~ TW h LS HW ~ 5 D e c 2 O o 0 

COST 

.~,LP-~L---J-

COMMENTS 

100-yr storm 

a·x 3
'Box I L~T I I 1----- 1533 ~ ~ j I I I I I 50-yr strnn I 

1 B' x 3' Box I 2091 I 1.71 5.0j .51 212.1512.8514.o 12.8sl .22j4.63~ Inlet control 

r-------f--1-1-.J--.·l--i- -J-J I 

--· I I I I I I I I 1· I 

SUMMARY a RECOMMENDATIONS: B' x 3' B:Jx 
Mnt allONable = 208 CFS 

*1\ssurre:l values 





Cost Estimate for Scheme #1 (Open Channel System) 
Drainage Master Plan for Kaunakakai, Molokai Cost Estimate for Scheme #1 (Open Channel System) 

Drainage Master Plan for Kaunakakai, Molokai 

Unit 
System Description Quantity Unit Cost Cost Unit 

System Description Quantity Unit Cost Cost 

1. SYSTEM A: 
4. SYSTEM D: 

24" RCP Culvert 40 lf $170 $6,800 
4 ft Levee 1600 cy $40 $64,000 2' x 6' Box Culvert 40 lf $300 $12,000 

2' x 4' Concrete Ditch 1260 lf $110 $138,600 
TOTAL, SYSTEM A = $70,800 2' x 5' Concrete Ditch 390 lf $125 $48,750 

2' x 6' Concrete Ditch 200 lf $140 $28,000 
2. SYSTEM B: 2' x 10' Concrete Ditch 580 lf $200 $116,000 

2' x 18' Concrete Ditch 1600 lf $300 $480,000 
2' x 2' Box Culvert 580 lf $150 $87,000 24" RCP Culvert 140 lf $170 $23,800 
2' x 4' Box Culvert 600 lf $225 $135,000 CRM Headwa 11 8 cy $840 $6, 720 
2' x 5' Box Culvert 605 lf $260 $157,300 
3' x 61 Box Culvert 475 lf $320 $152,000 TOTAL, SYSTEM D = $853,870 
3' x 9~ Box Culvert 50 lf $490 $24,500 
24" RCP Culvert 70 lf $170 $11, 900 5. SYSTEM E: 
CRM Headwa 11 4 cy $840 $3,360 
Grated Inlet 13 ea $4,200 $54,600 3' x 10' Concrete Channel 600 lf $240 $144,000 
3' x 6' Concrete Ditch 1270 lf $180 $228,600 5' x 20' Concrete Channel 600 lf $615 $369,.000 
2' x 5' Concrete Ditch 800 lf $125 $100,000 3' :X 8' Box Cu 1 vert 80 lf $500 $40,000 
3' x 9' Concrete Ditch 800 lf $420 $336,000 41 x 10' Box Culvert 160 lf $555 $88,800 

CRM Headwa 11 10 cy $840 $8,400 
TOTAL, SYSTEM B = $1,290,260 

TOTAL, SYSTEM E = $650,200 
3. SYSTEM C: 

6. TRAFFIC CONTROL FOR HWY. CROSSINGS: 
2' x 31 Box Culvert 590 lf $180 $106,200 
2' x 4' Box Culvert 40 lf $225 $9,000 HWY. CULVERT CROSSINGS 6 ea $4,900 $29,400 
2' x 6' Box Culvert 100 lf $300 $30,000 
2' x 7' Box Culvert 80 lf $360 $28,800 
2' x 8' Box Culvert 290 lf $450 $130,500 TOTAL, ITEMS 1 TO 6 = $3,557,430 
Grated Inlets 7 ea $4,200 $29,400 7. CONTINGENCY 
2' x 4' Concrete D tch 900 lf $110 $99,000 
2' x 7' Concrete D tch 400 lf $155 $62,000 20% CONTINGENCY OF SUBTOTAL, ITEMS l TO 6 = $711,486 
2' x 10' Concrete D tch 600 lf $200 $120,000 
2' x 12' Concrete 0 tch 200 lf $240 $48,000 TOTAL, ALL ITEMS = $4,268,916 

TOTAL, SYSTEM C = $662,900 



Cost Estimate-for Scheme #2 (Underground System) 
Drainage Master Plan for Kaunakakai, Molokai 

System Description 
--

1. SYSTEM A: 

24" RCP Culvert 
4 ft Levee 

2. SYSTEM B: 

2' x 2' Box Culvert 
2' x 4' Box Culvert 
2' x 5' Box Culvert 
3' x 6' Box Culvert 
3' x 9' Box Culvert 
24" RCP Culvert 
CRM Headwa 11 
Grated Inlets 

3. SYSTEM C: 

2' x 3' Box Culvert 
2' x 4' Box Culvert 
2' x 5' Box Culvert 
·3' x 6' Box Culvert 
2' x 7' Box Culvert 
2' x 8' Box Culvert 
Grated Inlets 

4. SYSTEM D: 

2' x 4' Box Culvert 
2' x 5' Box Culvert 
2' x 6' Box Culvert 
24" RCP Culvert 
Grated Inlets 
CRM Headwall 

Quantity Unit 

40 lf 
1600 cy 

Unit 
Cost 

$170 
$40 

TOTAL, SYSTEM A = 

580 lf $150 
600 lf $225 
655 lf $260 

1745 lf $320 
850 lf $490 

70 lf $170 
4 cy $840 

17 ea $4,200 

TOTAL, SYSTEM B = 

590 lf $180 
940 lf $225 

1200 lf $260 
500 lf $300 
480 lf $360 
290 lf $450 

13 ea $4,200 

TOTAL, SYSTEM C = 

1260 lf $225 
1550 lf $260 
5040 lf $300 

140 lf $170 
14 ea $4,200 
8 cy $840 

TOTAL, SYSTEM D = 

Cost 

$6,800 
$64,000 

$70,800 

$87,000 
$135,000 
$170,300 
$558,400 
$416,500 
$11,900 
$3,360 

$71,400 

$1,453,860 

$106,200 
$211, 500 
$312,000 
$150,000 
$172' 800 
$130,500 
$54,600 

$1,137,600 

$283,500 
$403,000 

$1,512,000 
$23,800 
$58,800 
$6,720 

$2,287,820 

Cost Estimate for Scheme #2 (Underground System) 
Drainage Master Plan for Kaunakakai, Molokai 

Unit 
System Description Quantity Unit Cost Cost 

5. SYSTEM E: 

3' x 10' Concrete Channel 600 1f $240 $144,000 
5' x 20' Concrete Channel 600 lf $615 $369,000 
3' x 10' Box Culvert . 80 1f $500 $40,000 
4' x 10' Box Culvert 160 lf $555 $88,800 
CRM Headwa 11 10 cy $840 $8,400 

TOTAL, SYSTEM E = $650,200 

6. TRAFFIC CONTROL FOR HWY. CROSSINGS: 

HWY. CULVERT CROSSINGS 6 ea $4,900 $29,400 

TOTAL, ITEMS 1 TO 6 = $5,629,680 

7. CONTINGENCY 

20% CONTINGENCY OF SUBTOTAL, ITEMS 1 TO 6 = $1,125,936 

TOTAL, ALL ITEMS = $6,755,616 





Notice is hereby ghien that the Deparlment bf Public Works will hold 
a. Public lnfomlational Meeting on the drainage master plan for 
Kaunakakai. · 

Time: 6:00 p.m •. 
Date:. September 11, .1991 

Location: Kaunakakai School cafeteria 

The public·1s invited to attend this public infomiational meeting to 
become <l(quainted with the·progress of this plan. the meeting will · 
include a presentation of the proposed plan. Comments and. 
questions from th5" public; will bewelcomed.·.Copies ofthepgft:plan 
will be available at the Department of Public Works office ·-and ·the . 
'Kaunal<akai Library for public review. ----· .-· 

MOLOl'.,o.'..1 p16Pt»TCB-. SE.Ple:MeER. l , 1""'\"'1 l 

' ---ros~"""-MIDITrnG._NIUJ@ I 
.· -Kt\:~DRAIN~GE'. MASTER1:Y.hm . : . :· -~; ~.; .. ::~~~1~:~~:~~~~-... ---~~~~:.,,'. ~·. j 

i -~fo!i~,1~,!!~!ix:.&!Ye!l~thitt. thci:~~eni.of_fybli~,:Wo.Ik.s "'.!ll l 
J hold a Puli~c InfoJlI!ation_aI Meeting ()~ the drainage ma$~;PE!1 !or l 

Kauriakakai. Tmi~: , u;-00 p.fil.;~::'.~~~:' : ", .. ". 
: -,. ·: Date:;,; •. :•) .s.\lpJetnbe,rJ1,:J991 ... : ; . 

•·Location: Kaunakakai School Cafeteria 
:.. -,;1· ..:~';~',;-{_ .. ,,.....1::;:;.:i~ . 1:;i(l'(J. -: ... • ... ~· .. ·i'-., 

. ,·. 'Iji.e public iS i,nvite<Lto attend this p1Jblic infonnational~eeting. 
tobeCome.aquaiilted_with:!hepi;oliri:ss of.this p!an .. ;ri?.en;_~g will. 
'inc!udea presen.ta,tion .c;if,,tJie proposed.plan . .COilllit~Il.f.s •:md' 
· questions from the ·public will be welcomed. Copies of the draft. plan _
will be available.at the Department of :Public Works office .and ·the. 

:;~~,~~~-~~=~-Ne;s~.!~l·~~~o~=,,_; 
~~im~dlt~t ...... 

MEETING NOTICE 
KAUNAKAKAI DRAINAGE 

MASTER PLAN 
ISLAND OF MOLOKAI 

'Pu~~~cW~~~er~~fi f~1d0 !h~u~lfc ~t£~~~~~f ., 
Meeting on' the drainage master plan for Kaunaka
lkai. 

Time: 6:00 p.m. 
Date: September 11, 1991 

Location: Kaunakakai School Cafeteria 
·The public .is invited to attend this public infor

mational meeting to become acquainted with the 
prOgress ~f'lhis plan. The meeting w:ill include a., 
presentat10n of the proposed plan. Commen~ and 
1questions from the public will be welcomed. Copies 

·~e~fe od{~~£\~0 W~~~e pffi~~la~101~~~e ~~~ 
1Kaunakakal Library for public review. 
(Hon, Adv.: Sept.3, 4, 5, 1991) . (A-08443) 
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2931-01 
October 7, 1991 

INFORMATION MEMORANDUM 

TO: Mr. Herbert Kogasaka 

SUBJECT: Comments on Kaunakakai Drainage Master Plan 

REFERENCE: (a) Public Informatfon Meeting, 6:00 PM, September 
11, 1991, Kaunakakai School. 

During the public information meeting, several community members 
expressed their concerns with the proposed drainage master plan. 
Unfortunately the meeting was poorly attended and the comments 
received may not be representative of the community as whole. 

Most of the comments centered on the proposed direct outlets to 
the ocean and the resultant siltation that would occur. However, 
other issues raised. included.priority of implementation, wetlands, 
permit process, and retention ponds. 

The fa 11 owing is a summary of the comments from the meeting: 

1. Stormwater should not flow directly into the ocean because 
of silt. 

2. Silting basins should be considered. 

3. Systems "B" and "C" (the area in the town itself mauka of 
the highway) should be diverted to Kaunakakai Stream or to 
the east side of the causeway to the wharf. If possible, 
the drainage plan should be coordinated with the Harbor 
Master Plan. 

4. A pump .system should be used to divert the stormwater from 
systems "B" and "C" into Kaunakakai Stream. 

5. There was general consensus the priority for construction 
should be System "A" to protect the town. Councilman Kawa.no 
felt the priority for the remaining systems be: "D" (Hawaii 
Research field), "B", "E", and "C". Other community members 
felt the priority should be: "C", "B", "D", and "E". 

6. Another issue raised was the use of wetlands (the Goodfellow 
property at TMK 5-3-07:39)--would the EPA impose additional 
permit or study requirements in routing the runoff to the 
area or· building a channel through the area. 

2931-01 
Information Memorandum 
Page 2 
October 7, 1991 

7. Questions were posed on what permits .would be required and 
how long the permit pro~ess would take for tieing into the 
COE flood control levee along Kaunakakai Stream or improving 
the old drainageways to the ocean. 

8. Whether an Environmental Assessment would be required for 
the construction of System· 11A11 was questioned. 

J
. Retention ponds should be avoided because of the mosquito 

~ir~:~ 
<..(Richard m Civil Engineer 

RH/LG/ry 
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Kaunakakai Drai1¥1ge Master Plan 
Ioland of Molokai 

Notice is hereby givel}. that the Department of Public Works will hold'a 
publicinformationalmeetingonthedral;nagemas_terJ!lan~orKaunakakal. 
This meeting will be held in conjunction with the Molokai Community 
Action Council meeting. · 

Time •..•. - ....••.•. 11:30 a.m. 
Date ...•.........•. ,.Wednesday, May 20, 1992 
Location ...•..•... Pau Hana Inn 

The public is invited to attend this ·public informational- meeting to . 
become acquainted with the master plan. The meeting will include a 
presentation of the recommended improvements. Comme'nts and que.s
tions from the public will be welcomed. Copies of the· plan will be 
available at the.Department of Public Works office and the Kaunakakai · 
Library for public view. 

PUBLIC INFORMATIONAL '~~! 
MEETING NOTICE '~~~1 

KAUNAKAKAi DR.0.INAGE }~ 
MASTER PLAN .:io<: 

ISLAND OF MOLOKAI :l'f: 

Pu~~~:~~r:,~r~~fi ~~1dn ~~ui~Tc 0bfr~~a~l~!: 
~i~~~s°~!:1:~a~~lg~emh~~eh'1~ao~f~~c~~~n~ •~. 
lhe Molokai Community Action Connell mee:' 

Time; 11:30 a.m. 
Dale: _ Wednesday1 May 20, 1992 
Localion: Pau Hana Inn , w 

ma1~:nrf~;.\;,i;~~ege~~~~e~~~~\~f,~b1~t~r:,1: 
master plan. The meetin~ will include a preseq,tn,: 
tion of the recommended.1mprovemenls. Comrrtt)n\!l 
and questions from the public will be welcoIJl.lljl·. 
Copies of lhe plan will be available al lhe DepnJt·. 
ment o! Pubhc Works oflice and !he Kaunakttke.J ,. 

h~~:11{f~~rrra~11~. r~~~o. 1992} (A-1;98) 

iv\UNAKAKAI 'AlNAGE: MASTER PLAN 

PUBLIC INFORMATIONAL MEETING 
11:30 A.M., MAY 20, 1992 
PAU HANA INN, KAUNAKAKAI, MOLOKAI 

.. 

"·'·-

PUBLIC INFORMATIONAL 
MEETING NOTICE 

This notice.is.hereby given that the Department of Public Works 
will hold a Pit.bile Informational MeetiD.g ·on'tli~drainage master plan 
for Kaunakakai. This meeting will be held in conjunction with l:he . 
Molokai Community Action Council meeting. 

Time: 11:30 A.M. 
Date: Wednesday, May 20, 1992 
Location: Pan Hana Inn 

The public is invited to attend this public informational meeting 
to become acquainted with the master plan. The meeting will 
include a presentation of the recommended improvements. 
Comments and questions from the public will be welcomed. Copies 
of the plan will be available at the Department of Public Works 
office and the Kaunakakai Library for public view. 

Published by 'l'h• M.A.N. on May 8, 1992: ond on May 15. 1992 

SIGN-UP SHEET 

NAME {PLEASE PRINT\ ORGANIZATION MAILING ADDRESS PHONE NUMBER 
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2931-01 
May 20, 1992 

MEETING MEMO 

SUBJECT: Kaunakakai Town Drainage Master Plan - Public 
Information Meeting 

MEETING: May 20, 1992, 11 :30 A.M. at Pau Hana Inn, 
Kaunakakai, Molokai 

PURPOSE 
OF MEETING: To present the final Drainage Master Plan for 

Kaunakakai Town. 

INFORMATION ITEMS: 

1. 

2. 

3. 

4. 

The meeting was opened by Fred Bicoy who indicated the· 
purpose of the meeting was to present the final findings and 
recommendations of the Drainage Master Plan for Kaunakakai 
Town. Mr. Bicoy then introduced Ralph Nagamine, County of 
Maui, Department of Public Works, who introduced .the project 
team personnel from Wilson Okamoto & Associates. · 

Lincoln Gayagas, Project Engineer, Wilson Okamoto & 
Associates, presented a summary of the Kaunakakai town 
Drainage Master Plan. He described the existing drainage 
system and the problem areas within the town. He then 
described the five major systems for the proposed 
improvements. He indicated that at this stage, the Master 
Plan will be finalized. However, during the design phase, 
additional changes to the drainage systems shown in the 
Master Plan could be incorporated in the design. Most 
likely, there will be changes based on findings from this 
public meeting and other meetings as the design process 
continues. · · 

After the presentation by Mr. Gayagas, several issues were 
raised about the Master Plan. The following is a summary of 
some of the questions discussed. There was a question as to 
who maintains the drainage.facilities within an easement. 
If there is no easement, the property owner is responsible 
for maintaining the drainageway. If there is an easement 
owned by the County, the County is responsible for 
maintaining the drainage system within the easement. 

There was.a question as to the Corps of Engineers Flood 
Control project above the Department of Hawaiian Home Lands 
homestead area that had been stopped. If that project were 
to continue, what would ·be the affect of the proposed system 
on the graves within the cemetery. Also, System E would not 
have to be as large as presently planned. 



2931-01 
Meeting Memo 
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I 

i 5 ~ l 

6. 

,-\ 
I 7; 

,8. 

r> 
( n9 \ 
·,.,·,_! 

It was suggested that System B instead of being routed 
directly to the ocean should be routed to Kaunakakai Stream. 
It was stated that the drain outlet for System B would be 
located on the east side of the causeway. As such, any 
surface runoff would increase the silting problems on 
the east side of the causeway. It was stated that System B 
had been designed to get the most direct.access to the ocean 
and that an outlet at the ocean currently exists. Although 
it would be possible to design a system to outlet into 
Kaunakakai Stream, it would require a system that has a 
one-way valve. It was noted that during high flows, if the 
outlet was closed, System B would not be operational and 
flows would back-up into the town. 

It was mentioned that the State is in the process of 
·replacing the existing ford across Kaunakakai Stream with a 
bridge. This may provide greater flow capacity along this 
portion of Kaunakakai Stream. 

The "L" shape section of System B was also discussed 
further. It was suggested that instead of using the "L" 
shape portion of System B, the flows be routed directly 
through the existing yacht club on the westside of the 
causeway. It was. stated that previously there was an outlet 
through the area where the yacht club currently exists. Mr. 
Nagamine stated these various alterations can be evaluated 
during the design phase. 

Walter Ritte stated that this· portion of System B would 
interfere with a proposed cultural park if the segment 
through the park is an open channel. At this time, there is 
discussion by the State that the park would extend all the 
way from the ocean to the highway. As such, the "L" shape 
section of System B would be dividing the park in half if 
left as an open channel. It was also mentioned that there 
were .existing wetlands to the west of the proposed cultural 

:park that the Corps of Engineers has indicated are still to 
be used by the Hawaiians. 

The design of the inlets within the business district of 
Kaunakakai were also discussed. It was stated that the 
design should be coordinated to minimize disruption and 
impact to businesses in the business district. A previous 
project constructed in the business district caused serious 
disruptions to the adjacent business. 

2931-01 
Meeting Memo 
Page 3 
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10. 

11. 

\µ:) 
'"-· 

13. 

14. 

15. 

·The cost to maintain the system was also discussed. One of 
the members of the committee stated the County needs to 
budget maintenance funds for.the drainage system in addition 
to the·construction costs. Mr. Nagamine stated the County 
maintains facilities they build. He also said the Mayor is 
willing to fund a position for maintenance of drainage 
systems on Molokai. 

The use of a· storm drain pump station was also discussed. 
Mr. Gayagas explained it.would cost approximately $8 million 
for a pump' station to provide the same capacity as the 
proposed drainage systems within the business district. 
This cost would be more than all of the combined proposed 
improvements in the drainage plan. 

Mr. Ragsdale mentioned that he felt that the east levee of 
the. Kaunakakai Stream was higher than it needed to ,be. ' He 
stated storm water would not flow over the levee and System 
B could be designed with an opening in the levee to outlet 
surface runoff from the town area. 

There was.a question whether the proposed system .was 
designed to provide drainage for just the existing 
development within Kaunakakai town. It was noted that the 
system has been designed to meet the requirements ofthe 
existing Community Plan for Molokai. As such, portions of 
this system have been designed to handle flows from proposed 
development, especially those south of the highway. 

One of the members mentioned that the design of the proposed 
open.ditches should be large enough so that maintenance 
equipment could be operated.in the ditch. This would 
eliminate the need for hand clearing within the ditch 
system. 

It was noted that currently there is no flow coming from the 
north side of the highway into System El. The stream which· 
existed in the area behind the cemetery had been rerouted 
and backfilled. As such, there is no flow crossing the 
highway into the Department of Hawaiian Home Lands homestead 
area. Instead, the flows are flowing west to the existing 
cornfield area or across the highway. 
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16. Walter Ragsdale asked how the existing wastewater treatment 
pl ant located south of the tii ghway is protected during a 
100-year storm. He also noted that with previous storms 
which affected Kaunakakai town, flows had only reached to 
the base of the dike and had never approached the top of the 
1 evee. 

17\ There was a question as to why System B could not flow 
straight from the school across the highway and outlet to 
the ocean. It was noted that to do this would require 
existing homes to be displaced. The proposed System B \'/OUld 
use existing rights-of-way to reach the, ocean. 

18. There was a question about the area above the existing 
subdivision. It was noted that the Master Plan has 
recommended that, if the area were to be developed, flows 
from the development be routed directly to Kaunakakai Stream 
on the west or to the cinder pit on the east of the 
subdivision. The flow could all be directed in either 
direction, or in some combination of the two. 

19. There was discussion as to who was responsible for 
maintaining the outlet near the existing Kaunakakai Stream. 
It was stated the County maintains the stream near the 
outlet and has received a Corps permit for this maintenance. 
The Corps permit only allows maintenance within the existing 
stream flow area. The permit does not permit alteration of 
the stream fl ow. 

;20. Walter Ragsdale also noted .that there had been previous 
construction projects which have disrupted businesses in the 
·Kaunakakai town area. He stated that if the underground 
drainage. system within Systems B and C were to be 
constructed, precast culverts and drainage boxes should be 
used. This would minimize disruption, to the businesses 
within the area. 

21. Mr- N . . agam1ne clos d 

~~1 
e the meeting at . , ' approximately l · 

k 

.20 p M 

''"' .. 
• Planner 

JS/LG/eg 
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PHOTOGRAPH DESCRIPTIONS 

1· & 2. Diversion Ditch/Berm Above Subdivision 

Looking west toward Kaunakakai Stream Gulch from the water tank 

access road. The water tank access road extends beyond Ilia Road 

on Molokai Ranch land. The diversion ditch intercepts most of the 

runoff generated above the subdivision that would normally enter 

the subdivision and routes it to Kaunakakai Gulch. These 

photographs were taken during the wet and dry seasons, 

respectively. 

3. Kaunakakai Gulch 

Panorama looking west from the east side of the gulch at the 

outlet for the diversion ditch above the subdivision. 

4. East Bank of Corps of Engineers Levee 

Looking mauka from the, dirt road (Hotel Lane extension). The 

levee protects Kaunakakai town from Kaunakakai Stream during high 

stream flows. 

5. East Bank of Corps of Engineers Levee 

Looking makai down the dirt ·road (Hotel Lane extension) from the 

top of the levee. 

6. East Bank of Corps of Engineers Levee 

Looking west along the levee (on the left side of the photograph) 

from the stream· side of the levee. 

7. East Bank of Corps of Engineers Levee 

Photograph shows the relative height of the levee from the stream 

side. 

8. East Bank of Corps of Engineers Levee 

Looking southwest from the streamside of the levee. In the 

background (about 1/3 mile beyond the bend) is the Kaunakakai 

Stream ford. The dirt road is the continuation of the road shown 

in photographs #6 and #7. 

9. Kaunakakai Stream Ford 

Looking makai at the Kamehameha Highway ford from the east bank of 

the stream. The ford consists of 16-36 inch reinforced concrete 

pipes. Red colored concrete markers on the side of the road' 

indicate the relative depth of water flowing over the ford during 

high stream flows. 

10. Kaunakakai Stream Ford 

Looking west across from the County storage yard road. The sign 

on the side of the road reads, "FORD DANGEROUS WHEN WATER TOUCHES . 

RED" (red concrete markers as shown in photograph #9). 

11. Kaunakakai Streambed 

Looking mauka from the west side of the stream bank. 

12. Kaunakakai Streambed 

Panorama looking mauka from the Kamehameha Highway ford. Note the 

Corps levee on the right side of the streambed (right side of 

photograph), and Kaunakakai Gulch in the background. 

13. Kaunakakai Stream Outlet 

Panorama looking mauka from the stream outlet. Note Kaunakakai 

Gulch in the background. 

14. Diversion Ditch/Berm Above Subdivision 

Looking east from the water tank access road. The berm is located 

on the right side of the picture. 



15. Diversion Ditch/Berm Above Subdivision 

Looking east from about 200 ft eas.t of the water tank access road. 

16. Diversion Ditch/Berm Above Subdivision 

Looking east from about 400 ft east of the water tank access road. 

Note the berm on the right side. 

17. Diversion Ditch/Berm Above Subdivision 

Midpoint of the ditch looking west toward Kaunakakai Stream Gulch. 

Photograph was taken atop the berm. 

18. Cinder Pit 

Panorama looking east from the west side of the pit. The cinder 

pit is a collection point for some of the runoff generated above 

the subdivision. The runoff is diverted by a grassed ditch located 

at the northeastern edge of the subdivision. 

19. Natural Drainageway 

Looking mauka from Ala Malama Drive between Ilia Road and Kokio 

Street. This drainageway receives runoff from several subdivision 

drainlines. 

20. Natural Drainageway 

Looking makai from Ala Malama Drive between Ilia Road and Kokio 

Street. Water passes under Ala Malama through a 42-inch CMP 

culvert. 

21. CRM Ditch 

Looking east from Ala Malama Drive. The ditch carries runoff to 

the natural drcinageway shown in photographs #19 and #20. 

22. CRM Ditch Outlet 

Looking west towards Ala Malama Drive from the natural drainageway 

shown in photograph #20. 

23. Natural Drainageway 

Looking mauka from Kolapa Place near the tennis courts and 

swimming pool. CRM ditch outlet (photograph #22) is located in 

the upper right center of the photograph. 

24. Grassed Swale 

Looking makai toward Kaunakakai School from Kolapa Place near the 

- tenrii s- courts and swimming pool. w·ater passes under Kol apa Pl ace 

through 2-24 inch CMP culverts. The swale has a top width of 

approximately 16 feet and a depth of 3 feet. The 42 inch RC pipe 

culvert in the 1 background serves as a walkway. ,, 
25A. & 258. Grassed Swale 

Looking mauka along Kaunakakai School fence from Kamehameha 

Highway. The swale is located downstream of the 

drainageways/ditches shown in photographs #23 and #24. #258 'shows 

flooding after a rainstorm. 

26. Concrete Lined Ditch 

Located mauka of and parallel to Kamehameha Highway in the 

vicinity of the new ball park looking west toward Kaunakakai 

School. Note tpe ditch lining is covered with debris. 

27. Concrete Lined D'i tch 

Located mauka of Kamehameha Highway near the Kaunakakai School 

fence looking east. This photograph shows the ditch at full 

capacity after.a rainstorm. 

28. Concrete Lined Ditch 

Located mauka of Kamehameha Highway near to the new ballpark 

looking east. This photograph shows the ditch at full capacity 

after a rainstorm. 



29. 24" RCP Culvert Inlet 

Located mauka of Kamehameha Highway in the vicinity of the new 

ball park looking makai. Because the invert of the pipe is 

approximately l' above invert of the ditch (photographs #26, #27, 

and #28), this culvert conveys a only portion of the flow from the 

subdivision acr6ss the highway. 

30A. & 30B. Concrete Lined Ditch 

Located makai of Kamehameha Highway looking from the 24" RCP 

culvert outlet toward Seaside Place. #30B shows water flowing in 

the ditch after a rainstorm. 

31. Twin 18" RCP Culvert Inlet 

Located mauka of Seaside Place looking makai. 

32A. & 32B. Concrete Lined Ditch 

Located makai of Seaside Place looking from the twin 18" RCP 

culvert outlet,tt Seaside Place toward the ocean. #328 shows 

water flowing in the ditch after a rainstorm. 

33. Grassed Ditch 

A continuation of the concrete lined ditch located mauka of 

Kamehameha Highway in the vicinity of the agriculture fields 

looking east toward Kaunakakai School. 

34. Drainaqewav 

Located mauka of Kamehameha Highway near the 10' x 3' RC box 

culvert inlet shown in photographs #35A and #35B. This photograph 

shows runoff that should normally flow though the culvert shown in 

photographs #47and #48. 

35A. & 35B. 10' x 3' RC Box Culvert Inlet 

Located mauka of Kamehameha Highway in the vicinity of the i. ., - . 
agriculture fields looking makai. This culvert should normally 

convey the majority of the flow from the subdivision across the 

highway. Photograph #35A shows, the buildup/ of silt to an 

approximate depth of 2 feet. Photograph #358 shows the backup of 

water after a rainstorm since the water is not allowed to flow 

freely. 

36. 10' x 3' RC Box Culvert Outlet 

Located makai of Kamehameha Highway in the vicinity of the 

agriculture fi~tds looking mauka. This photograph shows the 

backup of water' after a rainstorm since the water is not allowed 

to fl ow freely. 

37. Dr'ainageway 

Located makai ~f the highway looking makai toward the Goodfellow 

property from the 10' x 3' RC box culvert outlet. 

38. Area Above Kaunakakai 

Panorama looking mauka from Kamehameha Highway. 

39. Silting Basin "A" 

Located at the east end of Kalohi Street looking east from the 

barricade. 
' ,, 

This basin receives runoff from several subdivision 

drainlines. Note: Kiawe and other vegetation growing in basin 

reduces capacity. 

40. Silting Basin "A" 

Located at the 2ast end of Kalohi Street looking makai. This 

basin receives runoff from several subdivision drainlines. Note 

the water in the bottom of the basin after a rainstorm. 



41. Drainageway 

Looking makai, away from Silting Basin "A". Overflow eventually 

ends up in the agriculture fields located in the background. 

42. Silting Basin "B" 

Located at the east end of Kolapa Place looking east from the 

barricade. This basin receives runoff from several subdivision 

·drainlines. Note: Kiawe and other vegetation growing in basin 

reduces capacity. 

43A. & 438. Silting Basin "B" 

Located at the east end of Kolapa Place looking mauka. This basin 

r~ceives runoff from several subdivision dra i nl in es. Photograph 

, #438· shows. water in the bottom of the basin after a rainstorm. 

44; · CRM Overflow Spil 1 way 

L?ok_ing east from the east side of Silting Basin "B" toward the 

slaughterhouse holding pens. 

45. Drainageway 
I: 

Looking east toward the agriculture fields and holding pens. 

Overflow follows this drainageway and outlets into the fields 

below. 

46. Kamehameha Highway 

Located makai of Kamehameha Highway near the 10' x 3' RC box 

culvert looking east. This photograph shows runoff flowing across 

the highway. That runoff should normally flow though the culvert 

shown in photographs #47 and #48. 

47. 24" RCP Culvert Outlet 

Located makai of Kamehameha Highway just west of the cemetery 

access road, looking mauka. This culvert conveys water from an 

unnamed streamiacross the highway. Note: The inlet opening is 

clear; however, debris has builtup to the level of the headwall 

consequently water does not flow through the culvert. 

48. 24" RCP Culvert Outlet 

Located makai uf Kamehameha Highway just west of the cemetery 

access road, looking mauka. This culvert should ryormal_ly convey 

water from an unnamed stream across the highway. Note: The. 

invert of the culvert outlet is approximately 1 foot below the 

invert of the outlet ditch. 

49. Rock Lined Ditch 

Located mauka of Kamehameha Highway just west of the cemetery 

access road, looking makai toward Kapaakea Loop from the 24" RCP 

culvert outlet (photograph #48). This ditch was intended to carry 

runoff from the unnamed stream through Kapaakea Subdivision. 

However, vegetation and earth block the ditch and prevent free 

flow to the ocean. 

50. 8' x 3' RC Box Culvert Inlet 

Located mauka of Kamehameha Highway just east of the cemetery 

access road, looking east. This culvert conveys water from 

Kamiloloa Stream under the highway. Note: The buildup of silt 

and vegetation in front of the culvert has reduced the capacity of 

the culvert. 



51. Grassed Ditch 

Located makai of Kamehameha Highway just east of the cemetery 

access road, looking mauka toward Kapaakea Loop from the B' x 3' 

RC box culvert outlet. This ditch carries water from Kamiloloa 

Stream through Kapaakea Subdivision. Note: Vegetation and earth 

block the ditch and prevent free flow to the ocean. 

52. Ballpark 

Located in front. of the Civic Center, this photograph shows 

flooding along Ainoa Street and at the ballpark. 

53. ·rritersection of Alohi and Kamai Streets 

Looking east, this photograph shows flooding at the intersection 

of Alohi and Kamai Streets. 

54. Inters.ecti on of Kamai Street and Kamehameha Highway 

Looking makai, this photograph shows flooding at the intersection 

of Kamai Street and Kamehameha Highway. 

55. Curb and Gutter 

Located on the mauka side of Ala Malama Drive in the business 

district of Kau~akakai looking east. This photograph shows a 

portion of the curb and gutter system found in the area and 

flooding after a rainstorm. 

56. Curb and Gutter 

Located on the mauka side of Ala Malama Drive in the business 

district of Kaunakakai looking west. This photograph shows a 

portion of the curb and gutter system and flooding after a 

rainstorm. 

57. Curb and Gutter 

Located on the mauka side of Ala Malama Drive in the business 

district of Kaunakakai looking makai toward Kamehameha Highway. 

This photograph taken in front of the new State Office building 

shows a portion'.of the curb and gutter system and flooding after a 
rainstorm. 

58. Drainageway 

Located at the intersection of Kaunakakai Place and Kamehameha 

Highway looking· west toward Kaunakakai Stream. The runoff 

collected by the curb and gutter system {photographs #55-#57) 

flows in this drainageway and outlets to the ocean. 

l' 
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KAUNAKAKAI STREAM BASIN SUBAREA 

UNNAMED STREAM BASIN SUBAREA 

KAMILOLOA STREAM BASIN SUBAREA 

DRAINAGE MASTER PLAN 
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c 924 1545 1985 
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E 672 1529 1866 A 33 30 44 ··--
F 395 1249 1353 B 254 177 229 
H 371 1112 1297 c 715 640 1109 
I 963 2828 3252 D 446 616 764 
J 399 347 427 E 170 265 368 
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Concentrations of total recoverable petroleum 
hydrocarbons in soil for Drainage System "B" 
Improvements, Kaunakakai, Moloka'i 

Rev. June 27, 2016 AECOS No. 1290D 

Chad Linebaugh 
AECOS, Inc. 

45-939 Kamehameha Hwy, Suite 104 
Kane'ohe, Hawai'i 96744 
Phone: (808) 234-7770 Fax: (808) 234-7775 Email: aecos@aecos.com 

Introduction 

Construction of proposed drainage improvements in Kaunakakai, Moloka'i have 
been slowed by the presence of petroleum hydrocarbons contaminating ground 
water and soils in proposed project areas. Testing along Kaunakakai Place 
resulted in discovery of grossly contaminated soils (Oceanit Laboratories Inc., 
2012). As an alternative to an originally proposed drain along Kaunakakai 
Place, Drainage System "B" has been designed to direct runoff towards the shore 
west of Kaunakakai Place (herein the "Project"). 

Moffatt and Nichol, Inc. contracted AECOS, Inc. to test soil in the proposed 
Project corridor for total petroleum hydrocarbons. This report details the 
collection of soil samples and results of total petroleum hydrocarbon testing in 
the Project corridor near Maunaloa Highway, along northern portions of 
parcels 3 and 8 within the boundaries of TMK 2(5)-3-01. 

The drainage alignment as proposed goes through a generally flat portion of the 
parcel ranging in elevation from 2 to 6 ft (0.6 to 2 m) ASL. The corridor 
alignment is depressed relative to Maunaloa Highway and the more makai side 
of the parcel. The area is arid and generally receives 338 mm or just over 13 
inches ofrainfall per year (Giambelluca et al 2013). 
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0 1 2 8 
-==i-=---===--M;ies 

PROJECT SITE 

Figure 1. Project location on the Island of Moloka'i. 

Figure 2. Section of the Project corridor near the intersection of Maunaloa 
Highway and Kaunakakai Place (in upper left); view looking east. 

N 

i 
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Methods 

On April 8, 2016, AECOS, Inc. personnel conducted soil sampling in the Project 
corridor. Soil samples were collected from five locations (Stations 1 through 5; 
Figure 3). Soil at each station was excavated with pre-cleaned hand tools. 
Hand tools were cleaned with Alconox detergent and rinsed with de-ionized 
water subsequent to use at each station. Excavated depth of soil pits ranged 
from 24 to 43in (61 to 109 cm). Soil at each location was field evaluated for 
primary grain size, color using Munsell soil color charts, and any noteworthy 
characteristics of soil and groundwater, if present. 

N 

A 

0 30 60 180 --==::::m--c:::==:::i Feet 
120 

Figure 3. Sampling stations along Drainline "B" corridor. 
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Each sample was collected by taking 15 small scoops of soil from the sidewalls 
of the excavated pit using disposable 6 oz plastic scoops. An attempt was made 
to distribute these scoops evenly by depth within a pit. Scoops were placed 
directly into a 4-oz wide-mouth glass jar. Each sample jar was then placed on 
ice in the field and returned to AECOS Inc. for shipment to Test America 
Laboratories, Inc (AECOS Log No. 32110; Test America Job ID: 370-458-1) for 
analysis of TPH-oil and TPH-diesel (Table 1). Results are reported as 
concentration per dry-weight of material. 

Table 1. Soil sampling containers, preservatives, and holding times. 

Parameter 
(Method) 

TPH-oil and TPH diesel (EPA 80158-
DRO, RRO) 

Sample 
container type 

and size 

4-oz CWMt 

tCWM - clear wide-mouth glass jar with Teflon-lined lid. 

Results 

Analytical 
Preservative holding time 

Cool to 4°C immediate 
shipping/rush 
analysis 

Observations of conditions at each of the five stations by distance from the 
ground surface is presented in Table 2. Soil in the Project corridor generally 
consists of clay interspersed with sand and/or gravel. Rounded cobbles were 
encountered in Stas. 3 through 5, representing the western half of the survey 
area. A basalt boulder was excavated at Sta. 5. Soil at Stas. 2, 3, and 5 are dark 
brown in color, while soils at Stas. 1 and 4 are dark reddish brown. Though 
distinct stratifications were visible in individual soil excavation pits (Figure 4), 
the various layers did not appear to correspond in nearby pits. Similarly, TPH 
concentrations found in collected soils did not reveal any consistent pattern 
related to location. Given the varied stratification patterns, homogeneity within 
the Project site is not indicated. 

The analysis of replicate samples from Sta. 2 revealed a range from 9.2 to 14.0 
mg/kg for TPH-oil and 1.3 to 2.1 mg/kg for TPH-diesel, with relative standard 
deviations of 20.6% and 27.8%, respectively. A summary of results and 
applicable environmental action levels (HDOH, 2012) is provided in Table 3. 
The complete analytical report, including laboratory quality control (QC) checks 
for the soil analyses is provided as Appendix A 
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Table 2. Soil and groundwater characteristics encountered at 
Stations 1 through 5 during April 8, 2016 sampling event. 

Primary Water Sampling 
Station Depth* Color Grain Size line* Depth* Notes 

(cm) (hue,value,chroma) (class) (cm) (cm) 

1 0-lS SYR4/4 clay 
lS-17 2.SYR 4/8 gravel 
19-74 SYR 3/1 clay 49 29-69 sheen on 

water 
surface 

2 0-27 7.SYR 3/3 clay 
27-61 10YR 2/1 sand 30 10-61 foam on 

water 
surface 

3 0-10 7.SYR 3/2 clay 
10-14 gravel limestone 
14-40 7.SYR 3/2 clay 3S-9S thin layer 

of river 
cobbles 

40-61 10YR 3/1 clay 
62-109 6S 

4 0-30 SYR3/4 clay 
30-SS cobble 40-70 river 

boulder 
SS-70 SYR3/4 loamy SS gravel 

sand excluded 
from 
sample 

s 0-lS 7.SYR 3/3 clay 
lS-22 gravel limestone 
22-32 sand 
32-7S 7.SYR 3/1 sandy clay 32-91 river 

cobbles and 
boulders 

7S-91 7.SYR 3/1 sand 7S 
*Distances are centimeters from ground surface. 

AECOS, Inc. [FILE: 12900.docx] Page IS 



TPH in soil samples KAUNAKAKAI DRAINAGE SYSTEM 'B' 

Sta.1 Sta. 2 

Sta. 3 Sta. 4 

Sta. 5 

Figure 4. Excavated soil pits and groundwater level in the Project corridor. 
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The highest concentration of TPH-oil is present at Sta. 3 near the center of the 
project corridor followed by Sta. 1 at the eastern end of the survey area. Sta. 1 
and 3 also have the greatest concentrations of TPH-diesel. Stas. 4 and 5 along 
the western end of the proposed alignment have the lowest detected TPH-oil 
levels and no detectable levels of TPH-diesel. 

Table 3. Chemical testing results of project soils collected on April 8, 2016 

Chain of 
custody TPH-oil TPH-diesel 

Decision Unit ID (mg/kg)* (mg/kg)* 

Sta. 1 150 15 

Sta. 2 Replicate 1 2 rep 1 14 1.3 
Sta. 2 Replicate 2 2 rep 2 9.2 2.3 
Sta. 2 Replicate 3 2 rep 3 12 2.1 

Sta. 2 mean 11.7 1.9 
(st dev.) (2.41) (0.53) 

Sta. 3 3 230 15 

Sta. 4 4 5.9 < 0.66 

Sta. 5 5 11 < 0.80 

* Dry-weight of material. 

Conclusions 

Chemical testing of the soil in the proposed drainline corridor indicate that 
TPH-oil and TPH-diesel are present but at levels below published EALs. The 
low standard deviation among replicate samples may indicate strong 
confidence in the data set as a result of limited sampling or measurement error 
or little variation in the distribution of contaminants within the decision units. 
One conservative approach to assessing risk would be to add one standard 
deviation derived from replicate sampling to the results for each decision unit. 
Such adjusted results (Table 4) for each decision unit are still beneath the EAL 
for TPH oil and diesel. Generally, the presence of contaminants in soils below 
the EAL is not a concern, unless the soil is to be transported off site for disposal. 
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Table 4. Adjusted results adding one standard deviation to account for sampling 
error, measurement error, or inherent variability in the data set. 

Decision Unit Adjusted Results 

TPH-oil TPH-diesel 
(mg/kg) (mg/kg) 

Sta. 1 152.4 15.5 

Sta. 2 14.1 2.4 

Sta. 3 232.4 15.5 

Sta. 4 8.3 <1.2 

Sta. 5 13.4 <1.3 

Environmental Action Levelt 500 100 
(EAL) 

EAL - Gross Contamination 500 500 

Leaching Threat to GW 100 100 

t The Environmental Action Levels or EALs (HDOH 2012) listed above are those established for a 
commercial/industrial site in which potentially impacted groundwater is a current or potential drinking water 
resource and surface water body IS located within 15 0 m of release site. 
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THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 
TestAmerica Laboratories, Inc. 
TestAmerica Honolulu 
4429 Malaai St. #104 
Honolulu, HI 96818 
Tel: (808)486-5227 

TestAmerica Job ID: 370-458-1 
Client Project/Site: Aecos, Inc. - Miscellaneous 

For: 
Aecos, Inc. 
45-939 Kamehameha Hwy., Room #104 
Kane'ohe, Hawaii 96744 

Attn: Jacqueline Mello 

c,_~ 
Authorized for release by: 
412512016 3:35:08 PM 

Craig Pilialoha, Project Manager I 
(808)486-5227 
craig.pilialoha@testamericainc.com 

Tl1is reporr has been electronically signed and authorized by the signato1y. Electronic signsture is 
intended to be t/Je legally binding equivalent of a traditionally handwritten signature. 

Results rei'ate only to the items tested and the sample(s) as received by the laboratory. 



Client Aecos, Inc. Tes!America Job ID: 370-458-1 
Project/Site: Aecos, Inc. - Miscellaneous 
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Client: Aecos, Inc. 
ProjecUSite: Aecos, Inc. - Miscellaneous 

Lab Sample ID 
370-458-1--

370-458-2 

370-458-3 

370-458-4 

370-458-5 

370·458·6 
370-458-7 

Client Sample ID 
r---------------

2 Rep 1 

2 Rep 2 

2 Rep 3 

3 

4 
5 

Sample Summary 

Page 3 of 20 

Matrix 
s~fici 
Solid 

Solid 

Solid 
Solid 

Solid 

Solid 

TestAmerica Job ID: 370-458-1 

Collected Received 
b4f08/16 16:30 04112/1615:46 

04/08116 16:35 04/12/1615:46 

04/08/16 16:35 04/12/16 15:46 

04/08/16 16:35 04/12116 15:46 

04/08/16 16:45 04/1211615:46 

04/08/15 17:00 04/1211615:46 

04/08/15 17:15 04/12116 15:46 

TestAmerica Honolulu 

4/25/2016 



Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Job ID: 370-458-1 

Laboratory: TestAmerica Honolulu 

Narrative 

Comments 
No additional comments. 

Receipt 

Case Narrative 

Job Narrative 
370-458-1 

TestAmerica Job ID: 370-458-1 

The samples were received on 4/12/2016 3:46 PM; the samples arrived in good condition, properly preserved and, where required, on ice. 
The temperature of the cooler at receipt was 3.6° C. 

GC Semi VOA 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

General Chemistry 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

Organic Prep 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 
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Client Sample Results 
Client Aecos, Inc. 
ProjecUSite: Aecos, Inc. - Miscellaneous 

Client Sample ID: 1 
Date Collected: 04/08/16 16:30 
Date Received: 04/12/16 15:46 

Method: 80158 - Diesel Range Organics (DRO) (GC) 
Analyte Result Qualifier 
0Ro(C=ni-=c2sr- -· · Ts 
RRO (C24-C40) 150 

Surrogate 
o~ierphenyi (Surr) 

General Chemistry 
Analyte 

P-ercent Moisture 

Client Sample ID: 2 Rep 1 
Date Collected: 04108/16 16:35 
Date Received: 04112/16 15:46 

%Recovery Qualifier 
94 

Result Qualifier 

34.i 

Method: 8015B - Diesel Range Organics (DRO} (GC) 
Analyte Result Qualifier 
DRO(C1o~-c25) 1.3 J----
RRO (C24-C40) 14 

Surrogate 
o~terphenyt (Surr) 

General Chemistry 
Analyte 
~,------------------

Percent Moisture 

Client Sample ID: 2 Rep 2 
Date Collected: 04/08/16 16:35 
Date Received: 04/12/16 15:46 

%Recovery 
95 

Result 
·-·~:s 

Quaiffier 

Qualifier 

Method: 80158 - Diesel Range Organics (DRO) (GC) 
Analyte Result Qualifier 

DR6 (cfo.c25) 2.3 
RRO (C24-C40) 9.2 

Surrogate 
():fe(/Jhenyl (surr) 

General Chemistry 
Analyte 

Percent Moisture 

Client Sample ID: 2 Rep 3 
Date Collected: 04/08/16 16:35 
Date Received: 04/12/16 15:46 

%Recovery Qualifier 
98 

Result Qualifier 

35.7 

Method: 80158 ·Diesel Range Organics (DRO} {GC) 
Analyte Result Qualifier 

oR6-(c1b=t25J 2.1 
RRO (C24-C40) 12 

RL MDL Unit 

1.5 0.75 mg/Kg--~-

7.5 5.7 mg/Kg 

Limits 

63-141 

RL MDL Unit 

0:1 0.1 % 

RL MDL Unit 

1.5 - Tfn mg/Kg-·-

7.7 

Limits 

63- 141 

RL 

0.1 

RL 

1.5 
7.5 

Limits 
63-141 

RL 

ts 
7.6 
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5.8 mg/Kg 

MDL Unit 

5:1 o/o .... 

MDL Unit 

o.75 rrig/Kg 
5.7 mg/Kg 

MDL Unit 

0.1 % 

MDL Unit 

0.16 m91Rg 
5.7 mg/Kg 

TestAmerica Job ID: 370-458-1 

Lab Sample ID: 370-458-1 
Matrix: Solid 

Percent Solids: 65.3 

D Prepared Analyzed Oil Fae 
r~ 6411 BTf6T2:31 o4/24i16 21:oa ----1 
{} 04/18/1612:31 04/24/16 21 :OB 

Prepared Analyzed Di/ Fae 
o4lt87f!Tf2:Jt 0412471621:08 1 

D Prepared Analyzed Oil Fae 

04/1611668::39 1 

Lab Sample ID; 370-458-2 
Matrix: Solid 

Percent Solids: 65.2 

D Prepared Analyzed Oii Fae 
(} o47fana r2:31 0412471621 :36 1 
(} 04118/16 12:31 04/24/16 21 :36 

Prepared Analyzed Di/ Fae 
o4H811612:3i 64724716 21:36 1 

D Prepared Analyzed Oil Fae 

D 
(l 

CJ 

04116116 68:3-9 1 

Lab Sample ID: 370-458-3 
Matrix: Solid 

Percent Solids: 64.3 

Prepared Analyzed Oil Fae 

o4118Tf612:3T 04/24716 22:05 1 
04/18/16 12:31 04/24/16 22:05 1 

Prepared Analyzed Di/Fae 
o47i8H612:3i 64J24H622'.b5 1 

D Prepared Analyzed Oil Fae 

54716/16 OB:-39 1 

Lab Sample ID: 370-458-4 
Matrix: Solid 

Percent Solids: 64.9 

D Prepared Analyzed Oil Fae 

u o4Fi8Ff6T2:31 64124116 22:34 1 
{} 04/18/16 12:31 04/24/16 22:34 

TestAmerica Honolulu 
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Client Sample Results 
Client: Aecos, Inc. 
Project/Site: Aecos, Inc. " Miscellaneous 

Client Sample ID: 2 Rep 3 
Date Collected: 04/08/16 16;35 
Date Received; 04/12/'16 15:46 

Surrogate 
o-Terphenyl (SurrJ · 

General Chemistry 
Analyte 

Percent Moisture 

Client Sample ID: 3 
Date Collected: 04/08/16 16:45 
Date Receivecl: 04/12/16 15:46 

%Recovery 

92 

Result 

35.1 

Qualifier 

Qualifier 

Method: 80158 - Diesel Range Organics (ORO) (GC) 
Analyte Result Qualifier 
oRo (c1o:c2sr 15 
RRO (C24-C40) 230 

Limits 
63.14T 

RL 
b.1 

RL 
1.6 

7.8 

MDL Unit 
.. tLi % 

MDL Unit 
6.78 mg/Kg 

5.9 mg/Kg 

Surrogate %Recovery Qualifier Limits 
o::te,.PFianri{siirrJ . --·-· ·90 . 63~41 

General Chemistry 
Analyte 

Percent Moisture 

Client Sample ID: 4 
Date Collected; 04/08/16 17:00 
Date Received; 04/12/16 15 :46 

Result Qualifier 
-35:6 

Method: 80158 • Diesel Range Organics (ORO) (GC) 
Analyte Result Qualifier 
bRO (CW-C25). -- ND -

RRO (C24-C40) 

Surrogate 
ei:fiiiPhenrt (SurrJ 

General Chemistry 
Analyte 

Percent MOisture 

Client Sample ID: 5 
Date Collected: 04/08/16 17:15 
Date Received: 04/12/16 15:46 

5.9 J 

%Recovery Qualifier 
98 

Result Qualifier 

25.0 

Method: 80158 • Diesel Range Organics (DRO) (GC) 
Analyte Result Qualifier 
0Ra··-(c1·o:c2sy ---·--No -.. --·~--------

RRo (C24-C40) 11 

Surrogate 
0-Terphenyl {SiiiFJ- -

%Recovery Qualifier 
§4 

RL MDL Unit 
···o] -·-··a:1 %-

RL 
.. T.3 

6.6 

Limits 

63 -141 

RL 
Tll 
8.0 

Limits 
63--141 
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MDL Unit 
- o.66 mg/Kg -

5.0 mg/Kg 

MDL Unit 
0.1 % 

MDL Unit 
0.80 mg/Kg 
6.0 mg/Kg 

TestAmerica Job ID: 370-458-1 

Lab Sample ID: 370-458-4 
Matrix: Solid 

Percent Solids: 64.9 

Prepared Analyzed Di/ Fae 
04118716 12.'31 04724116-22:34 - -1 

D Prepared Analyzed Oil Fae 
o4i1 en6os:39 ·--1 

Lab Sample ID: 370-458-5 
Matrix: Solid 

Percent Solids: 64.4 

D Prepared Analyzed Oil Fae 
0 04/18h612'.31 64124/16 23;03 --·-1 
Q 04/18/1612:31 04/24/16 23:03 

Prepared Analyzed Oil Fae 
o4118!16Ti:31 0472471623:63 1 

D Prepared Analyzed Oil Fae 

D 
Q 

Q 

04716/16 03;39 1 

Lab Sample ID: 370-458-6 
Matrix: Solid 

Percent Solids: 75,0 

Prepared Analyzed 011 Fae 
0471871612:31 04/24/16 23:32 ··---1 

04/18/1612:31 04/24/16 23:32 1 

Prepared Analyzed Di/ Fae 
0411811612:31 o4i24116 23:32 1 

D Prepared Analyzed Oil Fae 

D 
{} 

{> 

64716ti6 68:39 ·· ··-·1 

Lab Sample ID: 370-458-7 
Matrix: Solid 

Percent Solids: 63.3 

Prepared Analyzed Oil Fae 
04118/16 12:31 04125/16 oo:bi i 
04/18/16 12:31 04/25/16 00:01 

Prepared Analyzed Di/Far:: 
o4JiBll612:31 0472&rtrno:o-1 1 

TestAmerica Honolulu 
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Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Client Sample ID: 5 
Date Collected: 04/08/16 17:15 
Date Received: 04/12/16 15 :46 

Client Sample Results 

General Chemistry 
Analyte Result Qualifier RL MDL Unit 

Percent Moisture 
----------

36.7 0.1 --- --0.1 % 

Page 7 of 20 

TestAmerica Job ID: 370-458-1 

Lab Sample ID: 370-458-7 
Matrix: Solid 

Percent Solids: 63,3 

D Prepared Analyzed Dll Fae D 
04716til308:39 1 

TestAmerica Honolulu 

4/25/2016 



Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Method Method Description 
80158--~----- DTes-efRarige organfes (ORO) (Ge) 
D 2216 Percent Moisture 

Protocol References: 

ASTM = ASTM International 

Method Summary 
TestAmerica Job ID: 370-458-1 

Protocol 
SW846 

ASTM 

Laboratory 
TALSAC-

TALSAC 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laborato!)' References: 

TAL SAC= TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600 

TestAmerica Honolulu 
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Lab Chronicle 
Client: Aecos, l nc. TestAmerica Job ID: 370-458-1 
Project/Site: Aecos, Inc. - Miscellaneous 

Client Sample ID: 1 Lab Sample ID: 370-458-1 
Date Collected: 04l08/16 16:30 Matrix: Solid 
Date Received: 04/12/16 15:46 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 
fotaiiNA- Analysis i522f6 -~1 --- 106616 04116116 08:39 JiV15-- tAis.A:c 

Client Sample ID: 1 Lab Sample ID: 370-458-1 
Date Collected: 04!08116 16 :30 Matrix: Solid 
Date Received: 04/12/16 15:46 Percent Solids: 65.3 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

fotaflNA Prep 355013 
~~"~~----

o47rn.trn-1z:31 
AVM ____ 

fALSAc 106756 

TotallNA Analysis 80158 107458 04/24116 21 :08 UFB TAL SAC 

Client Sample ID: 2 Rep 1 Lab Sample ID: 370-458-2 
Date Collected: 04.'08/16 16:35 Matrix: Solid 
Date Received: 04112/16 15:46 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 
Total/NA-- Analysis 52216 1 106616 ()4/1611608:39 JM[f- tA"CsAc--

Client Sample ID: 2 Rep 1 Lab Sample ID: 370-458~2 
Date Collected: 04{08/'16 16:35 Matrix: So Ii cl 
Date Received: 04/12/16 15:46 Percent Solids: 65.2 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

fofaJINA Prep 35508 156756 0411ah612:31 AvM fALSAC-

Tota!INA Analysis 80158 107458 04/24/16 21 :36 UFB TAL SAC 

Client pie ID: 2 Lab ID; 370-458-3 
Date Collected: 04i'08/16 16:35 Matrix: Solid 
Date Received: 04112/'16 15:46 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

fofaiTNA ti.nalysls b 2216 ----1 -106616 5471611608:39 JMD ___ TAI-8Ac 

Client Sarnple ID: 2 Rep 2 Lab Sample ID: 370-458-3 
Date Collected: 04/08116 16:35 Matrix: Solid 
Date Received: 04/12/16 15:46 Percent Solids: 64.3 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

total/NA Prep 35558 106756 0411811612:31 Avrvf 
~~-

fALSAc-
Total/NA Analysis 80158 107458 04124116 22:05 UFB TALSAC 

TestAmerica Honolulu 
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Lab Chronicle 
Client: Aecos, Inc. TestAmerica Job ID: 370-458-1 
Project/Site: Aecos, Inc. - Miscellaneous 

Client Sample ID: 2 Rep 3 Lab Sample ID: 370-458-4 
Date Collected: 04108/16 16: 35 Matrix: Solid 
Date Received: 04f12/16 15:46 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

fiifailNA Analysis D 2216-- -1 ---106616 04(16716 08:39 JMo-- TALSAC--

Client Sample ID: 2 Rep 3 Lab Sample ID: 370-458-4 
Date Collected: 04/08/16 16:35 Matrix: Solid 
Date Received: 04112/16 ·15:46 Percent Solids: 64.9 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

Total/NA Prep 35508 ---106756 04118/16-12:31 AVM tAL.sAc 
Total/NA Analysis 8015B 107458 04/24/16 22:34 UFB TALSAC 

Client Sample ID: 3 Lab Sample ID: 370-458-5 
Date Collected: 04/08/16 16:45 Matrix: Solid 
Date Received: 04112/16 15 :46 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method R·un Factor Number or Analyzed Analyst Lab 
Total/NA - AnafyslS 02216 - ---1 - ---106616 04/16/16 08:39 JMO-- ri\LsAc 

Client Sample ID: 3 Lab Sample ID: 370-458-5 
Date Collected: 04/08/16 16:45 Matrix: Solid 
Date Received: 04/'12/16 15:46 Percent Solids: 64.4 

Batch Batch Diiution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 
Total/NA- Prep 35508 - --- 106756 04!1871612:31 AVM fALsAt 

Total/NA Analysis 8015B 107458 04l24/16 23:03 UFB TAL SAC 

Client Sample ID: 4 Lab Sample ID: 370-458-6 
Date Collected: 04/08/16 17:00 Matrix: Solid 
Date Received: 04112/16 15:46 

Batch Batch Diiution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 
Total/NA-··- Analysis 52216 ---·-1 ---106616 o4Ratraos::rs JMD- TALSAt 

Client Sample ID: 4 Lab Sample ID: 370-458-6 
Date Collected: 04/08/16 17:00 Matrix: Solid 
Date Received: 04/12/'16 15:46 Percent Solids: 75.0 

Batch Batch Dilution Batch Prepared 

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab 

fotal/NA ?rep 35508 .106756 64ff8ff612:31 i\\/W f.A.L.si\c 
Tola I/NA Analysis 80158 107458 04124/16 23:32 UFB TAL SAC 

TestAmerica Honolulu 
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Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Client Sample ID: 5 
Date Collected: 04.108/16 17:15 
Date Received: 04/12/1615:46 

Prep Type 
total7NA-

Batch Batch 

Type Method 
AnaiYSiS D 2216-

Client Sample ID: 5 
Date Collected: 04/08/16 17:15 
Date Received: 04112/16 15 :46 

Prep Type 
Total/NA 
Total/NA 

Batch Batch 

Type Method 
Prep 3550B - · 

P.nalysis 80158 

Laboratory References: 

Lab Chronicle 

Dilution Batch 
Run Factor Number 

- 1 106616 

Dilution Batch 
Run Factor Number 

--106756 

107458 

Prepared 
or Analyzed 

64FH:l716 08:39 

Prepared 
or Analyzed 

04118116 12:31 

04/25/16 00:01 

TestAmerica Job ID: 370-458-1 

Lab Sample ID: 370-458-7 
Matrix: Solid 

Analyst Lab 
JMD - fP.Cs.A.c 

Lab Sample ID: 370-458-7 
Matrix: Solid 

Percent Solids: 63.3 

Analyst Lab 
AVM TALSAC 
UFB TALSAC 

TAL SAC= TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600 

TestAmerica Honolulu 
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QC Sample Results 
Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Method: 80158 - Diesel Range Organics (DRO) (GC) 

Lab Sample ID: MB 320-106756/1-A 
Matrix: Solid 
Analysis Batch: 107458 

MB MB 

TestAmerica Job ID: 370-458-1 

Client Sample ID: Method Blank 
Prep Type: Total/NA 
Prep Batch: 106756 

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed DU Fae 

1 0R6(c1 a=-cz5)
RRo (C24-C40) 

- -- No ··· ··· - - ----1:0 - ·· a:w mg11<9 04/1BR612:31 C4724/16 16:31 
04/18/16 12:31 04/24/16 10:31 ND 5.0 3.8 mg/Kg 

surrogate 

O:.feiPhenyt(suirJ 

MB MB 
%Recovery Qualifier 

·-···975 

Lab Sample ID: LCS 320·106756/24-A 
Matrix: Solid 
Analysis Batch: 107458 

Analyte 
RRO (C24~c46) 

Su"ogate 
o~ref,J11en)tr(surrJ 

LCS LCS 
%Recovery Qualifier 

.. . ib2 

Lab Sample ID: LCS 320-106756/2-A 
Matrix: Solid 
Analysis Batch: 107458 

Analyte 
ORO (C10-C2Sj 

LCS LCS 

Limits 
133.141 

Spike 

Added 
·sa.o 

Limits 
63~f4f . 

Spike 

Added 
16.6 

Su"ogate %Recovery Qualifier Limits 

o-'teiPfieny1 (surd 101 . 63=1i[i 

Lab Sample ID: 370-458-7 MS 
Matrix: Solid 
Analysis Batch: 107458 

Sample Sample 
Analyte Result Qualifier 
RR6 (624~t46) 11 

Surrogate 
O:.ferphenyt (Surr) 

MS MS 

%Recovery Qualifier 
162 

Lab Sample ID: 370-458-7 MSD 
Matrix: Solid 
Analysis Batcll: 107458 

Sample Sample 

Analyte Result Qualifier 
RRc>(c24~c46i 11 

Surrogate 
o~fiiiPhel'lyl (SurrJ 

MSD MSD 
%Recovery Qualifier 

99 

Spike 
Added 

48.6 

Limits 
6:L14f 

Spike 
Added 

46.8 

Limits 
63~ 141 

LCS LCS 

Result Qualifier 
... ··2ir5 

LCS LCS 

Prepared Analyzed Di/ Fae 
o4li8116t2:31 0472471610.31 r 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 
Prep Batch: 106756 
%Rec. 

Unit D %Rec Limits 
rn97K9···· ··95 ·sa:r5o 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 
Prep Batch: 106756 
%Rec. 

Result Qualifier Unit D %Rec Limits 
H.6 mgiKg 

MS MS 
Result Qualifier 

51.5 

MSD MSO 

Unit 
mgft<g 

Result Qualifier Unit 
46.6 mg/Kg 

110 67.113 

D %Rec 

" 83 

Client Sample ID: 5 
Prep Type: Total/NA 
Prep Batch: 106756 
%Rec. 
Limits 
56.156 

Client Sample ID: 5 
Prep Type: Total/NA 
Prep Batch: 106756 
%Rec. RPO 

D %Rec Limits RPO Limit 
¢, 76 50 _ 15i.f To 30 

TestAmerica Honolulu 
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QC Sample Results 
Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Method: D 2216 - Percent Moisture 

Lab Sample ID: 660-72968-8-3 DU 
Matrix: Solid 
Analysis Batch: 106616 

Analyte 

Percent Moisture 

Sample Sample 

Result Qualifier 
-------34~ 

DU DU 
Result Qualifier Unit 

33.7 % 

Page 13 of 20 

TestAmerica Job ID: 370-458-1 

D 

Client Sample ID: Duplicate 
Prep Type: Total/NA 

RPD 

RPD Limit 
---2 --20 

TestAmerica Honolulu 

4/25/2016 



QC Association Summary 
Client: Aecos, Inc. TestAmerica Job ID: 370-458-1 
Project/Site: Aecos, Inc. - Miscellaneous 

GC Semi VOA 

Prep Batch: 106756 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 
37o4sa::r- ·----····-------··--·- fotaliNA solki sasos 1 

370-458-2 2 Rep 1 Total/NA Solid 3550B 

370-458-3 2 Rep 2 Total/NA Solid 3550B 

370-458-4 2 Rep 3 Total/NA Solid 35508 

370-458-5 3 Total/NA Solid 35508 

370-458-6 4 Total/NA Solid 35508 

370-458-7 5 Total/NA Solid 35508 

370-458-7 MS 5 Total/NA Solid 35508 

370-458-7 MSD 5 Total/NA Solid 35508 

LCS 320-106756/24-A Lab Control Sample Total/NA Solid 3550B 

LCS 320-106756/2-A Lab Control Sample Total/NA Solid 35508 

MB 320-106756/1-A Method Blank Total/NA Solid 3550B 

Analysis Batch: 107458 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 
370458-T-- - r Total/NA solici 8cff58 ·· 106756 
370-458-2 2 Rep 1 Total/NA Solid 80158 106756 

370-458-3 2 Rep 2 Total/NA Solid 80158 106756 

370-458-4 2Rep 3 Total/NA Solid 8015B 106756 

370-458-5 3 Total/NA Sol!d 8015B 106756 

370-458-6 4 Total/NA Solid 80158 106756 

370-458-7 5 Total/NA Solid 8015B 106756 

370-458-7 MS 5 Total/NA Solid 8015B 106756 

370-458-7 MSD 5 Total/NA Solid 80158 106756 

LCS 320-106756/24-A Lab Control Sample Total/NA Solid 80158 106756 

LCS 320-106756/2-A Lab Control Sample Total/NA Solid 8015B 106756 

MB 320-106756/1-A Method Blank Total/NA Solid 80158 106756 

General Chemistry 

Analysis Batch: 106616 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 
370-458:1--- i TotalMA 

s61fci ______ 
02216-

- -,,------~---- -----

370-458-2 2 Rep 1 Total/NA Solid D 2216 

370-458-3 2 Rep 2 Total/NA Solid D 2216 

370-458-4 2 Rep 3 Total/NA Solid D 2216 

370-458-5 3 Total/NA Solid D 2216 

370-458-6 4 Total/NA Solid D 2216 

370-458-7 5 Total/NA Solid D 2216 

660-72968-8-3 DU Duplicate Total/NA Solid D 2216 

TestAmerica Honolulu 
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Definitions/Glossary 
Client: Aecos, Inc. TestAmerica Job ID: 370-458-1 
Project/Site: Aecos, Inc. - Miscellaneous 

Qualifiers 

GC Semi VOA 
Qualifier Description Qualifier 

j Resi.iffisTessthan-Ifle RCbulgreaforttian or equalfothe MbL arid the concentration is ari approxfmiifevaTue:----~ 

Glossary 

Abbreviation 
ll 

%R 
CFL 
CNF 
DER 
Oil Fae 

DL, RA. RE, IN 
DLC 
MDA 
EDL 
MDC 
MDL 
ML 
NC 
ND 
PQL 
QC 
RER 

RL 
RPO 
TEF 
TEQ 

These commonly used abbreviations may or may not be present in this report. 

UsfoduiiderTtie "b"columri to designafefhat theresulfis reported onaci[y wei9hfbasiS 
Percent Recovery 
Contains Free Liquid 
Contains no Free Liquid 
Duplicate error ratio (normalized absolute difference) 
Dilution Factor 

Indicates a Dilution, Re-analysis. Re-extraction. or additional Initial metals/anion analysis of the sample 
Decision level concentration 
Minimum detectable activity 

Estimated Detection Limit 
Minimum detectable concentration 
Method Detection Limit 
Minimum Level (Dioxin) 

Not Calculated 
Not detected at the reporting limit (or MDL c-r EDL if shown) 
Practical Quantitation Limit 
Quality Control 
Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference. a measure of the relative difference between two pc·ints 
Toxicity Equivalent Factor (Dioxin) 
Toxicity Equivalent Quotient (Dioxin) 

Page 15 of 20 
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Certification Summary 
Client: Aecos, Inc. 
Project/Site: Aecos, Inc. - Miscellaneous 

Laboratory: TestAmerica Honolulu 
fllil certifications t1eld lly H1is labom\ory ;:ire listed. Nol ,111 certifications Me applicable lo lh1s report. 

Authority 
--------------.--
Hawaii 
USDA 

Program 
statePTogram 
Federal 

Laboratory: TestAmerica Sacramento 

EPA Region 
9 

Certification ID 
NIA 
HON-S-206 

All certifications held by t!1is laboratory are listed. Nol all certifications are applicable to !his repo1i. 

Authority A2LA__________ - -----~------------

Alaska (UST) 
Arizona 
Arkansas DEQ 
California 
Colorado 

Connecticut 
Florida 
Hawaii 

Illinois 
Kansas 
Louisiana 

Michigan 
Nevada 
New Jersey 
New York 

Oregon 
Pennsylvania 
Texas 
US Fish & Wildlife 
USDA 
USEPAUCMR 
Utah 
Virginia 
Washington 
West Virginia (OW) 

Wyoming 

Program 
bobELAP 
State Program 
State Program 

State Program 
State Program 
State Program 
State Program 
NELAP 
State Program 
NELAP 
NE LAP 
NELAP 
State Program 
State Program 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
Federal 
Federal 
Federal 
NE LAP 
NE LAP 
State Program 
State Program 
State Program 

• Certification renewal pending - certification considered valid. 

EPA Region 

10 

9 

6 

9 

8 

4 

9 

5 

7 
6 

5 

9 

2 

2 
10 

3 
6 

8 

3 
10 

3 

8 

Page 16 of 20 

Certification ID 
2928~of 
UST-055 

AZ0708 

88-0691 

2897 

CA00044 

PH-0691 

E87570 

NIA 
200060 

E-10375 

30612 

9947 

CAQ0044 

CA005 

11666 

4040 

68·01272 

T104704399 

LE148388-0 

P330-11-00436 

CA00044 

CA00044 

460278 

C581 

9930C 

BTMS-l 

TestAmerica Job ID: 370-458-1 

Expiration Date 
06~2a-1 o ·---------

11-04-16 

Expiration Date 
01:31:11 ---
12-18-16 

08-11-16 

06-17-16 

01-31-17 

08-31-16 

06-30-17 

06-30-16 

01-31-17 

03-17-17 

05-31-16 

06-30-16 

01-31-18 

07-31-16 

06-30-16 

04-01-17 

01 ·29-17 

03-31-17 

05-31-16 

10-31-16 

12-30-17 

11-06-16 

02-28-17 

03-14-17 

05-04-16 

12-31-16 

01-29-17 

TestAmerica Honolulu 
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TestAmerica Honolulu 
4429 Malaa1 St #104 

Hono!ulu, HI 96818 
Phone (808) 485-5227 Fax (SOS} 486-2455 

Client Information tSub Contract Lab) 
C'Jent Conta:t 

Sh1ppingfRecelVing 
Ccmoany 
res!Amerlce Ulborator1es, inc. 
Addre ... 
8BO Riverside Par1cway, 
Crty 

West Sacramento 
Slele.Zlp 
CA, 95605 
Phone 
916-373-5600(Tel) 91B·372-1059(Fax] 
Ema,1 

Pro;ectName 
Aecos, Inc • Miscellaneous 
Sito 

Samo!~ lde>ntlficatlon • Client ID {Lab lDl 

1 (370-458-1) 

2 Rep11 (370-458-2) 

2 Rep1 2 (370-458-3) 

2 Rep1 3 (370-458-4) 

3 (370-458-5) 

4 (370-458-6) 

5 (370-45&-7) 

Possible Hazard !dentfficatfon 

UnCO!lfirmed 
Deliverable Requested I, ll, Ill, IV, Other (specify) 

Empty Ki! Rehnqu1shed by .I 

Re!Ulqw~_by _,/_ l • ;J4 ./ ~ 
, ~ .Pu tJ (; "4- fl1c 

RahnQUJStted by. \ 
, . 

R<li>nqullihod by 

Custody Seals Intact I Custody Seal No. 
A Yes A No 

Chain of Custody Record 101~1rnm~11111mrn111~11 TestAmerica 
"H~ 1r1.or~ ·"~"f"'"~~r.;""'v.r-· .. 11-• rr5,.-.,,..-, 

Sampler LatJPM OnmerTraci<tng No(•) COCNo. 
Pihaloha, Craig 0 370-5651 

Pho nee E-Mad Page 

cra19,pillalolla@testamenca111c.com Page 1of1 
Jobi! 

Ana~sis Requested 37().458-1 
Ouo Pate R<u\..-Cd: Pn>110JVaUon CQdes: 
4/2212016 s 

A·HCJ. M·Hexon• 
TATR"'IU-d [dayo): ~ B·NaOH N·Nans 

C - Zn AOOtata 0-AsNeOl 

~ 
0- NltncAcl<l P·Nal!04S 

0:: E-NaHS04 Q-Na2S03 

PO# i 
F·MeOH R·Na2S203 
G ·Amehlor S-H2S04 
H - Ascorbic Acid T - TSP Doda<:ah)'drele 

'NO# :z: g 1-jC(l U-1\0etone :;; 
~ 

!! J-DIWeler V-MCAA 

Pr<>Ject# ~ 
1 !l K-EOTA W·ph4-5 
5 Q 

37000328 =i Q ~ L-EDA Z- oltier(speafy) 

i 0 
SS0\111#" 

! 1 g 8 Other. 
~ 0 i 0 ..J 

.., 0 I = Q 

Sample Matrix !!§. .a 
E 

Type <--· I 
a " ~~!Id. "" al z 

Sample (C=comp, o-wnbfatt. .:!!" "' ~ Samele Date ilme G•arabl •. ,.n...._,....,,1 ~ g Soeclal Instructions/Note: 

>< >< Prese1Vation Code: x tX 
4/8116 

16;3{) Sohd x x 1 
, Pis Sprke ORO & RRO 

Hawaiian 

4(8116 16;35 Solid x x 1 
, Pis Spike ORO & RRO 

'-'•'"~"·n 

4/8/16 16:35 Solid x x 1 
, Pis Spike ORO & RRO 

u~'"-""" 

4/8{16 16"35 Solid x x 1 
• Pis Spillo ORO & RRO. 

1-lo..~l.•n 

418116 
16.45 Solid x x i , Pis Spille DRO & RRO 

\-i~~··M 

4/8/16 
17;00 Solid x x 1 

, Pis Spike ORO & RRO 
u ..... ._~1~n 

4/8/16 
11·15 Solid x x 1 , Pis Spike ORO&. RRO 

1-l~-=h~n 
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Login Sample Receipt Checklist 

Client Aecos, Inc. 

Login Number: 458 
List Number: 1 
Creator: Lewis, Amanda X 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 
The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 
Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COG is present. 

COG is filled out in ink and legible. 

COG is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COG. 

Samples are received within Holding Time (excluding tests with immediate 
HTs) 
Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection dateltimes are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 
Containers requiring zero headspace have no headspa:;e or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica Honolulu 

Answer 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

NIA 

True 

True 

True 

True 

NIA 
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Comment 

Job Number: 370-458-1 

List Source: TestAmerica Honolulu 

4/25/2016 



Login Sample Receipt Checklist 

Client: Aecos, Inc. 

Login Number: 458 
List Number: 2 
Creator: Stadick, Christopher R 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COG is present. 

COG is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COG. 

Samples are received within Holding Time (excluding tests with immediate 
HTs) 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection dale/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient voL for all requested analyses, incl. any requested 
MS/MS Os 
Containers requiring zero headspace have no headspace or bubble is 
<6mm (114"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica Honolulu 

Answer 

True 

True 

NIA 

True 

True 

True 

True 

True 

True 

True 

NIA 

True 

True 

True 

True 

True 

True 

True 

NIA 

True 

True 

True 

True 

NIA 
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List Source: TestAmerica Sacramento 
List Creation: 04/14/16 11:59 AM 
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Appendix B 

HEER - Environmental Action Level Reports 
TPH-oil and TPH-diesel 



1Tier 1 EAL SURFER SUMMARY REPORT 
Hawai'i DOH (Fall 2011; rev Jan 2012) 

Site Name: 1290D Kaunakakai Drainline System "B" 
Site Address: TMK 2(5)-3-01:08 

Mauka end of TMK in proposed project corridor 
Sample Date: April 8, 2016 

Site ID Number: Highest value in project (Station 3) 
Date of EAL Search: 5/19/2016 

Selected Site Scenario 

Land Use: Unrestricted 

Groundwater Utility: 
Drinking Water 

Resource 
Distance To Nearest 

< 150m 
Surface Water Bodv: 

Selected Chemical of Concern: TPH (residual fuels) 

Input Site Concentrations 
Soil (mg/kg): 230 

Groundwater (ug/L): -
Soil Gas (ug/m\ -

Tier 1 ,Potential 
Soil Environmental Hazards Units Action Level Hazard? 

Direct Exposure: mg/kg 9.4E+03 No 
Vapor Emissions To Indoor Air: mg/kg - -

Terrestrial Ecotoxicity: mg/kg site-specific No 
Gross Contamination: mg/kg 5.0E+02 No 

Leaching (threat to groundwater): mg/kg l.OE+03 No 
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 5.0E+02 
Basis: Gross Contamination 

Tier 1 2Potential 
Groundwater Environmental Hazards Units Action Level Hazard? 

Drinking Water (Toxicity): ug/L 4.4E+03 -
Vapor Emissions To Indoor Air: ug/L - -

Aquatic Ecotoxicity: ug/L 6.4E+02 -
Gross Contamination: ug/L l.OE+02 -

Final Groundwater Tier 1 EAL: ug/L 1.0E+02 
Basis: Gross Contamination 

2Potential 
Other Tier 1 EALs: Units EAL Hazard? 

Shallow Soil Gas: ug/m3 - -
Indoor Air: ug/m3 - -

Notes: 

3Referenced 
Table 

Table I-1 
Table C-lb 

Table L 
Table F-2 
Table E-1 

3Referenced 
Table 

Table D-la 
Table C-la 
TableD-4a 
Table G-1 

3Referenced 
Table 

Table C-2 

Table C-3 

1. Include Surfer Summary Report in appendices ofEnvironmental Hazard Evaluation (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text). 

2. Environmental hazard could exist of concentration of contaminant exceeds action level. 

3. Referenced tables presented in Appendix 1 ofEHE guidance document (HDOH 2011). 

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html 

4. EAL Surfer - Surfer Report 



1Tier 1 EAL SURFER SUMMARY REPORT 
Hawai'i DOH (Fall 2011; rev Jan 2012) 

Site Name: 1290D Kaunakakai Drainline System "B" 
Site Address: TMK 2(5)-3-01:08 

Mauka end of TMK in proposed project corridor 
Sample Date: April 8, 2016 

Site ID Number: Highest value in project (Station 1 and 3) 
Date of EAL Search: 5/19/2016 

Selected Site Scenario 

Land Use: Unrestricted 

Groundwater Utility: 
Drinking Water 

Resource 
Distance To Nearest 

< 150m 
Surface Water Body: 

Selected Chemical of Concern: TPH (middle distillates) 

Input Site Concentrations 
Soil (mg/kg): 15 

Groundwater (ug/L): -
Soil Gas (ug/m3

): -

Tier 1 2Potential 
ISoil Environmental Hazards Units Action Level Hazard? 

Direct Exposure: mg/kg 5.0E+02 No 
Vapor Emissions To Indoor Air: mg/kg (Use soil gas) -

Terrestrial Ecotoxicity: mg/kg site-specific No 
Gross Contamination: mg/kg 5.0E+02 No 

Leaching (threat to groundwater): mg/kg l.OE+02 No 
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 1.0E+02 
Basis: Leaching 

Tier 1 2Potential 
Groundwater Environmental Hazards Units Action Level Hazard? 

Drinking Water (Toxicity): ug/L l.9E+02 -
Vapor Emissions To Indoor Air: ug/L (Use soil gas) -

Aquatic Ecotoxicity: ug/L 6.4E+02 -
Gross Contamination: ug/L l.OE+02 -

Final Groundwater Tier 1 EAL: ug/L 1.0E+02 
Basis: Gross Contamination 

2Potential 
Other Tier 1 EALs: Units EAL Hazard? 

Shallow Soil Gas: ug/m3 l.3E+05 -
Indoor Air: ug/m3 

l.3E+02 -

Notes: 

3Referenced 
Table 

Tablel-1 
Table C-lb 

Table L 
Table F-2 
Table E-1 

3Referenced 
Table 

Table D-la 
Table C-la 
Table D-4a 
Table G-1 

3Referenced 
Table 

Table C-2 

Table C-3 

1. Include Surfer Summary Report in appendices ofEnvironmental Hazard Evaluation (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text). 

2. Environmental hazard could exist of concentration of contaminant exceeds action level. 

3. Referenced tables presented in Appendix 1 ofEHE guidance document (HDOH 2011). 

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html 

4. EAL Surfer - Surfer Report 
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NOTES FOR TOPOGRAPHIC FEATURES: 
1. THE TOPOGRAPHIC MAP WAS PREPARED BY R.T. TANAKA ENGINEERS, INC 

BASED ON FIELD SURVEYS CONDUCTED IN APRIL 2015. 

2. ELEVATION DAlUM = MEAN SEA LEVEL 

3. ALL VISIBLE UTILITY STRUClURES HA VE BEEN LOCATED IN THE FIELD, 
HOWEVER, CONNECTION OF UNDERGROUND UTILITY LINES AS SHOWN ARE 
UNVERIFIED AND COMPILED FROM EXISTING DATA. UNDERGROUND UTILITIES 
SHOWN HEREON ARE FOR INFORMATION ONLY, HAVING BEEN OBTAINED 
FROM THE BEST AVAILABLE SOURCES, BUT FROM OTHERS NOT 
CONNECTED WITH THIS COMPANY. THEREFORE, NO GUARANTEE IS MADE 
ON THE ACCURACY OR COMPLETENESS OF SAID INFORMATION. 
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ABBREVIATIONS: 

EAC EDGE AC PAVEMENT 
OMH STREET DRAIN MANHOLE 

?1M/1 WATERLINE MANHOLE 
SA-!H SEWER SYSTEM MANHOLE 
H1l WATER MANHOLE 
EMB ELECTRIC METER BOX 
co CLEAN OUT 
H'S WHITE STRIPE 

DYL DOUBLE YELLOW LINE 
STB STOP BAR 
YB YIELD BAR 

ao ELECTRICAL OU1LET 

OSMH SEWER MANHOLE 

• iCV IRRIGATION CONTROL VALVE 
EDI EXISTING DRAIN INLET 
GD! GRATED DRAIN INLET 
!NV INVERT 
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CONSTRUCTION NOTES: 
1. INSTALL TEMPORARY FENCING ALONG THE LIMITS OF WORK DURING 

CONSTRUCTION. FENCING SHALL BE OFFSET 5 FEET FROM DEFlNED 
WETLAND AREAS TO PREVENT DISTURBANCE TO THESE AREAS DURING 
CONSTRUCTION. 

2. TEMPORARY FlBER ROLLS SHALL BE INSTALLED ALONG THE TOP OF 
SLOPE AND BOTIOM OF SLOPE ALONG THE EARTHEN BERM. 

3. ALL DISTURBED GROUND SHALL BE COVERED \\lTH HYDROSEED 
CONTAINING A MIX OF NATIVE GROUND COVER SPECIES. 
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'l.j, 

' ' en 
ALAN M. ARAKAWA 

Mayor 

DAVID C. GOODE 
Director 

ROWENA M. DAGDAG-ANDAYA 
Deputy Director 

COUNTY OF MAUI 
Telephone: (808) 270-7745 DEPARTMENT OF PUBLIC WORKS 

Fax: (BOB) 270-7975 ENGINEERING DIVISION 

Mr. Ford N. Fuchlgami, Director 
Department of Transportation 
State of Hawai'i 
869 Punchbowl Street 
Honolulu, Hawal'i 96813 

200 SOUTH HIGH STREET 
WAILUKU, MAUI, HAWAII 96793 

February 16, 2016 

GLEN A. UENO, P.E. 
Develoi:iment Services Administration 

CARY YAMASHITA, P.E. 
E:ngineering Division 

Highways Division 

SUBJECT: COUNTY OF MAUI MODIFIED KAUNAKAKAI DRAINAGE IMPROVEMENTS 
(PHASE 1 B), MOLOKA'I 
TMKS (2)5-3-001 :003, 008, (2)5-3-005:006, (2)5-3-005:007, AND (2)5-3-001 :999 

Dear Mr. Fuchigami: 

The County of Maui, Department of Public Works (DPW), proposes drainage system 
improvements In the vicinity of Maunaloa Highway and Kamehameha V Highway In Kaunakakai, 
Moloka'i, Hawai'i. See Figure 1. This letter (1) requests the State of Hawai'i, Department of 
Transportation's (HOOT) concurrence that the DPW will be the proposing and determining agency 
far Chapter 343, Hawai'i Revised Statutes (HRS) Environmental Assessment (EA), and, (2) requests 
a letter of authorization as HOOT is the owner of a portion of affected properties for the project. 

Our consultant, Munekiyo Hiraga (MH), is preparing and processing the required permit 
applications for the project (e.g., Special Management Area [SMA] Use Permit) as well as the 
Chapter 343, HRS EA letters of authorization which are required from owners of the affected 
properties permit applications. MH previously received a comment letter from SDOT in response to 
the early consultation request dated April 21, 2015 for the project. Since that time, the project design 
has been slightly modified as noted in this Jetter. 

1. Background 

The DPW is in the process of implementing the Kaunakakai Drainage Master Plan in 
accordance with the five (5) component systems of the drainage plan: The drainage 
system improvements in the vicinity of Kaunakakai Place and Hio Place in 
Kaunakakai, Moloka'i, Hawai'i, referred to as Kaunakakai Drainage System "B", was 
initiated in 1998. A portion of the Kaunakakai Drainage System "B" improvements 
covering an area generally within the central business district of Kaunakakai Town and 
terminating at a catch basin located to the southeast of the intersection of 
Maunaloa/Kamehameha V Highway and Kaunakakai Place has been completed. 
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Mr. Ford N. Fuchlgami, Director 
SUBJECT: COUNTY OF MAUI MODIFIED KAUNAKAKAI DRAINAGE 

IMPROVEMENTS (PHASE 1 B), MOLOKA'I 
TMKS (2)5-3-001 :003, 008, (2)5-3-005:006, (2)5-3-005:007, AND (2)5~3-001:999 

February 16, 2016 · 
Page2 

The design of the original outlet route for the project was along the eastern side of 
Kaunakakai Place from the catch basin to an outlet at the shoreline. 

However, due to soil contamination found along the drainage alignment along Kaunakakai 
F'lace, a new alignment located west of Kaunakakai F'laee has been Identified outside of 
the contaminated soils area. 

2. Modified Improvements 

The proposed realignment of Kaunakakai Drainage System "B" involves the following: 

• Connection to the existing culvert on the' southeast corner of the Kamehameha V 
Highway/Kaunakakal Place Intersection; 

• Underground eight (8) foot wide by three (3) foot wide high reinforced concrete box 
culvert along the existing drainage path to the southside of County sewer lift station; 

• Outlet basin with a rock riprap apron located 30 feet upslope of wetland area; 
• Three (3) foot high flood wall around County sewer lift station; and 
• Earth berm extending from the County sewer lift station to the west side of the Molokai 

Yacht Club 

The existing natural low-lying wetland corridor on TMK (2)5-3-001 :003 (Parcel 3) and 
TMK (2)5~3-005:006 (Parcel 6) will provide flood conveyance downstream of the 
proposed culvert outlet. An earthen berm is proposed along Parcel 3 (within the County 
ROW) to reduce the risk of flooding to properties east of the wetlands from Drainage 
System "B" (e.g., Molokai Yacht Club). The berm will be approximately 10 feet wide and 
will extend from the sewer lift station to the Molokai Yacht Club. It will vary in height from 
two (2) to three (3) feet above existing grade and will terminate approximately 150 feet 
away from the shoreline and outside the shoreline setback area. 

A three (3) foot high flood wall along the fence line of the sewer lift station located on 
TMK (2)5-3-005:007 (Parcel 7) is also proposed to improve flood protection from the 
drainage system and from potential coastal flooding if sea levels rise as projected (See 
Exhibit "A"). 

Easements are required for the proposed work' that affects Parcel 6 and TMK (2)5-3-
001 :008 (Parcel 8). The proposed improvements will not Impede vehicular access to the 
Molokai Yacht Club on Parcel 3. 
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Mr. Ford N. Fuchigaml, Director 
SUBJECT: COUNTY OF MAUI MODIFIED KAUNAKAKAI DRAINAGE 

IMPROVEMENTS (PHASE 1 B), MOLOKA'I 
TMKS (2)5-3-001 :003, 008, (2)5-3-005:006, (2)5-3-005:007, AND (2)5-3~001 :999 

F'ebruary 16, 2016 
Page 3 

The attached letter of authorization requires the notarized signature of the landowner in order to 
process and obtain the SMA Use Permit and Shoreline Setback Assessment Approval t1eeded for this 
proposed project. Once the letter is notarized, may we please request that the original letter of 
authorization be returned to DPW for inclusion in the applications (See Exhibit 118"). 

Also, we are writing to you today to respectfully request written concurrence from HOOT that DPW 
will be the proposing and determining agency (accepting authority) for the Chapter 343, HRS EA for the 
project. We have included below, for your convenience, a concurrence statement to this effect, a signed 
copy of which should be returned to DPW for our files. 

Thank you for your assistance on this matter. Please contact Kristi Ono at 
kristi.ono@co.maul.bi.u§ or at (808) 270M7745 if you have any questions. 

Enclosure 

DG/KO(ED16~104) 
S:\ENG\PROJECTS\02 CIP\2016\16-31 Kauneikakal Drainage System B\I Permils\SMA\Lelter ol Authorization Cover Letter & Aoaeptlng 

Authority " DOT.doc 

The State of Hawaii, Department of Transportation Concurs 
That the County of Maui~ Department of Public Works 
Will be the Proposing and Determining Agency (Accepting 
Authority) for Chapter 343, HRS Environmental Assessment 
For the Modified Kaunakakai Drainage Improvements 
(Phase IB) Project 

Date: .If../·/(. 
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Letter Dated March 29, 2016 to OCCL 



~ MUNEKIVO HIRAGA w Planning . P roject Management. S us lainable Solutions . 

Samuel J. Lemmo 
Department of Land and Natural Resources 
Office of Conservation and Coastal Lands 
State of Hawai'i 
1151 Punchbowl Street, Room 131 
Honolulu, Hawai'i 96813 

M ichael T. Munekiyo 
PRESIDENT 

Karlynn K. Fukuda 
EXECUTIVE VICE PRESIDENT 

Mark Alexander Roy 
VICE PRESIDENT 

Tessa Munekiyo Ng 
VICE PRESIDENT 

March 29, 2016 

SUBJECT: Proposed Modified Kaunakakai Drainage System Improvement 
(Phase 18) Project, Kaunakakai , Molokai, Maui, Hawai'i; TMK Nos. 
(2)5-3-001 :003 and 008, (2)5-3-005:006 and 007, and (2)5-3-
001 :999 

Dear Mr. Lemmo: 

As a result of discussions with Ms. Lauren Yasaka from your office on March 10, 2016, 
thi.s letter requests information in regards to the Office of Conservation and Coastal Lands 
(OCCL) permit/approval requirements for this project. As explained in this letter there are 
components of the proposed work which will affect parcels within the State Land Use 
"Conservation" District. We note that we requested early consultation comments from the 
State of Hawai'i, Department of Land and Natural Resources (DLNR) regarding this 
project by letter dated April 21, 2015. Since that time the project design has been slightly 
modified as discussed herein. 

Background 

The County of Maui, Department of Public Works (DPW) is in the process of implementing 
the Kaunakakai Drainage Master Plan in accordance with the five (5) component systems 
of the drainage plan . DPW began construction of Phase IB of a drainage system in 
Kaunakakai in 1998 to address flood conditions in the region during storm events. A 
portion of the Kaunakakai Drainage System "B" improvements covering an area generally 
within the central business district of Kaunakakai Town and terminating at a catch basin 
just south of Kamehameha V Highway within Kaunakakai Place has been completed. 
The design of the original outlet route for Drainage System "B" was along the eastern side 
of Kaunakakai Place from the catch basin to an outlet at the shoreline. However, due to 
soil contamination found along the drainage alignment along Kaunakakai Place, a new 
alignment located west of Kaunakakai Place outside the contaminated soils area has 
been identified . 

Mau i : 305 Hig h Street, Suite 104 • Wai luku, Hawa ii 96793 • Tel: 808.244.2015 • Fax : 808.244.8729 

Oa hu : 735 Bishop Street, Su ite 321 • Honolul u, Hawa i i 96813 • Tel: 808.983.1233 

www.munekiyohiraga .com 



Samuel J. Lemmo 
March 29, 2016 
Page 2 

During periods of heavy rainfall, a pump is brought in to pump water from the existing 
drain inlet on Kaunakakai Place to an existing drainage channel located west of 
Kaunakakai Place. Completion of Drainage System "B" would remove the need for this 
periodic pumping and provide permanent drainage infrastructure to meet the needs and 
address the flooding conditions in this portion of Kaunakakai Town. The proposed project 
continues construction of Drainage System "B". 

Project Location 

The project site is located in Kaunakakai on the south-central coast of Molokai, south of 
Maunaloa Highway and Kamehameha Highway. See Exhibit "A". The proposed project 
involves the construction of a drainage system with an outlet terminating upland of a 
wetland area and involves properties identified as Tax Map Keys (2)5-3-001 :003 (Parcel 
3), (2)5-3-001 :008 (Parcel 8), (2)5-3-005:006 (Parcel 6), (2)5-3-005:007 (Parcel 7) and 
the State highway right-of-way. See Exhibit "8" and Exhibit "C". 

Parcel 3 and Parcel 7 are owned by the County of Maui, Parcel 8 is owned by New 
Horizon Enterprises, Inc., and Parcel 6 is owned by Leonard Kimokea Kapahulehua 
Living Trust. The land use designations of the parcels are presented in Table 1. 

T bl 1 L d U a e an se Des1qnat1ons 
State Land Use Molokai Community 

Parcel Designation Plan Designation Zoning 
Parcel 3 Urban Public/Quasi-Public Interim 
Parcel 6 Conservation Public/Quasi-Public Aqricultural/I nterim 
Parcel 7 Conservation Public/Quasi:..Public Interim 
Parcel 8 Urban B, Business Commercial M-2, Heavv Industrial 

Maunaloa/Kamehameha ----- ----- Interim 
Hiqhway ROW 

As shown on Table 1 (shaded), Parcel 6 and Parcel 7 are within the State Land Use 
"Conservation" District. In my conversation with Ms. Yasaka, she confirmed that Parcel 
6 and Parcel 7 are within the General Subzone. Parcel 6 is currently vacant land, 
approximately 23.79 acres and is vegetated by plant species typically found in the area. 
Parcel 7 contains the County's existing sewer pump station and fence on approximately 
0.178 acre. 
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Proposed Modified Improvements 

The proposed realignment of Drainage System "B" involves drainage system 
improvements on portions of parcels as shown in Table 2. 

Table 2. Proposed Modified Improvements 
Improvements Affected Tax Map Kev Parcel(s) 

Connection to the existing culvert on the ROW 
southeast corner of the Kamehameha V Parcel 8 
Highway/Kaunakakai Place intersection. 
Underground 8-foot wide by 3-foot wide high Parcel 3 
reinforced concrete box culvert along existing Parcel 6 
drainage path to South side of County sewer lift Parcel 8 
station 
Outlet basin with rock riprap apron located 30 feet Parcel 6 
upslope of wetland area 
3-foot high flood wall around county sewer lift Parcel 7 
station Parcel 7 
Earth berm extending from the County sewer lift Parcel 3 
station to the west side of the Molokai Yacht Club. Parcel 6 

The existing natural low-lying wetland corridor on Parcel 3 and Parcel 6 will provide flood 
conveyance downstream of the proposed culvert outlet. An earthen berm is proposed 
along Parcel 3 (within the County ROW) to reduce the risk of flooding to properties west 
of the wetlands from Drainage System "B" (e.g. Molokai Yacht Club). A small portion of 
the berm will be located on Parcel 6, south of the sewer pump station. The berm will be 
approximately 10 feet wide and will extend from the sewer lift station to the Molokai Yacht 
Club. It will vary in height from two (2) to three (3) feet above existing grade and will 
terminate more than 150 feet away from the shoreline and outside the County's shoreline 
setback area. A 3-foot high flood wall along the fence line of the County sewer lift station 
on Parcel 7 is also proposed to improve flood protection from the drainage system and 
from potential coastal flooding should sea levels rise in the future. 

The proposed project affects a small part of the larger vacant Parcel 6 and involves a 
portion of an earth berm, an underground concrete line channel and an energy dissipation 
basin with a riprap apron for protection from scouring. The alignment to Parcel 6 will 
involve trenching to approximately eight (8) feet deep and an energy dissipation basin 
that is confined to approximately 2,500 square feet. It is anticipated that less than one 
( 1) percent of the total 23. 79 acres for Parcel 6 will be affected by the project. 

As a result of the modified project design, the U.S. Army Corps of Engineers has recently 
issued a written determination that a Section 404 Department of Army Permit is not 
required for the project. There will be no physical improvements, grading or discharge of 
fill material occurring within the wetland delineated area or tidal influence. 
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It is noted that as the proposed project involves the use of State and County lands and 
County funds, a Chapter 343 HRS Environmental Assessment (EA) is being prepared for 
the project. We are also writing to you today to inform OCCL that DPW will be serving as 
the Proposing and Determining Agency for the EA for this proposed project. Should you 
have any concerns in this regard, please let us know at your earliest convenience. 

As the project area is located within the County of Maui's Special Management Area 
(SMA), a SMA Use Permit application will be submitted to the County of Maui Department 
of Planning for the drainage system improvements. Additionally, a Shoreline Setback 
Assessment (SSA/SSD) application will be submitted to the Department to confirm the 
project area location outside the shoreline setback area. The EA will serve as the 
supporting document for the SMA Use Permit and SSA/SSD applications. Should your 
office determine that a Conservation District Use Permit (COUP) is needed for the project, 
the Final EA will also serve as the supporting document for the Conservation District Use 
Application (CDUA). As Ms. Yasaka requested, your office will be included in the agency 
distribution for review of the Draft and Final EA document. 

Thank you for your assistance with this request for confirmation of applicable CDUA 
permitting requirements for the project. We look forward to receiving your response to 
this letter and should you have any questions or require additional information, I can be 
contacted at (808) 244-2015. 

CKO:lh 
Enclosures 

Very truly yours, 

e~+ k_ okc-n ,_ 
Cheryl K. Okuma 
Senior Associate 

cc: Kristi Ono, County of Maui, Department of Public Works (w/enclosures) 
Aaron Holloway, Moffatt & Nichol (w/enclosures) 

K:IDATAIMoffattNichol\KkakaiDrng AltAlignmentlOCCL Permit Approval Requirements Request.letter.docx 
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Modified Kaunakakai Drainage System 

Improvements (Phase IB) 
Regional Location Map 

Prepared for: County of Maui, Department of Public Works EXHIBIT "A" 
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Kaunakakai Drainage System B Improvements 
Project Description 

---... -. .._ ---------.... ______ 

September 2015 

County of Maui, Public Works 

LEGEND 

PARCEL BOUNDARY (APPROX) 
PROPOSED CUL VERT lll!llllll/11111 

PROPOSED ENERGY DISSIPATION BASIN · .. : ...... =,,,,,, 
PROPOSED EARTHEN BERM "'*™'SSitk=W 

PROPOSED FLOOD WALL --
MHHW SHORELINE -----

SHORELINE SETBACK (150 FT) - - - - -

WETLAND BOUNDARY (AECOS, 2014) -·-·-·-·-·-·-·-·
TIDAL ZONE (APPROX} ·-~----.::.:-·J 

80' O' 80' 160' 

r-s- -
SCALE: 1''=160' 

Figure 6. Proposed Drainage Improvements 

EXHIBIT "C" 



Response Letter Dated April 13, 2016 from OCCL 



DAVIDY.IGE 
GOVERNOR OF HAWAII 

REF: OCCL: AJR 

Cheryl K. Okuma 
c/o Munekiyo Hiraga 

STATE OF HAW All 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

OFFICE OF CONSERVATION AND COASTAL LANDS 
POST OFFICE BOX 621 

HONOLULU, HAWAII 96809 

3 05 High Street, Ste. 104 
Wailuku, HI 96793 

APR 1 5 2016 
SUZANNE D. CASE 

CHAIRPERSON 
BOARD OF LAND AND NAWRAL RESOURCES 

COlvlMISSION ON WATEll RESOURCE MANAGfilvfENT 

KEKOA KALUHIW A 
FIHST DEPUTY 

JEFFREY Tj PEARSON 
DEPUTYDIRECTOR-WAlER 

AQUATIC RESOURCES 
BOATING AND OCEAN RECREATION 

BUREAU OF CONVEYANCES 
COMMISSION ON WA'IER RESOURCE MANAGEMENf 

CONSERVATION AND COASTAL LANDS 
CONSERVATION AND RESOURCES ENFORCEMENT 

ENGINEERING 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 

KAHOOLAWE JSLANDRESERVE COMlYfiSSION 
LAND 

STATE PARKS 

COR: M0-16-191 

APR 1 3 2016 

SUBJECT: PROPOSED KAUNAKAKAI DRAINAGE SYSTEM IMPROVEMENT PROJECT 

Moloka'i District, Island ofMoloka'i 
TMKs: (2) 5-3-005:006 and 007 

Dear Ms. Okuma, 

The Office of Conservation and Coastal Lands (OCCL) is in receipt of your letter on behalf of · 
the County of Maui Department of Public Works (DPW) regarding a proposal to continue 
implementing the Kaunakakai Drainage Master Plan which includes five (5) main components. 
A portion of the project area (i.e., subject TMKs) is located within the State Land Use (SLU) 
Conservation District General Subzone (Exhibit 1). 

According to the infonnation provided, the DPW began construction (1998) of Phase IB of a 
· drainage system in Kaunakakai to address flood conditions in the region during storm events. A 

portion of the drainage system B improvements within the central business district terminates at 
a catch basin just south of Kamehameha Highway; this portion of the system has been 
completed. The design of the outlet for the drainage system B was sited to drain along the eastern 
side of Kaunakakai Place to an outlet at the shoreline. Due to recorded soil contamination at that 
site, a new alignment along the western side of Kaunakakai Place was identified as practical. It 
was stated by the applicant's agent that the completion of drainage system B would remove the 
need for periodic pumping, and provide adequate drainage infrastructure that meets the needs of 
Kaunakakai Town. 

Proposed Use: 
The proposed project involves the construction of a drainage system with an outlet tenninating 
upland of the wetland area, and involves public, quasi-public, business/commercial, and State of 
Hawaii owned prope1iies. For reference, the projects area is located in both the SLU 
Conservation District and the SLU Urban District; the Urban District portions of the project will 
be regulated by other agencies. Our focus is that work which occurs within the Conservation 
District. 



REF: OCCL: AJR COR: M0-16-191 

The existing natural low-lying wetland corridor located on Parcel 3 (Urban District) and Parcel 6 
(Conservation District) will provide flood conveyance downstream of the proposed culvert 
outlet. An earthen berm is proposed to be constructed along Parcel 3 (within the County ROW), 
with a small portion located on Parcel 6 (Conservation District) south of the existing pumping 
station. The earthen berm will be approximately 10-feet wide and will extend from the pump 
station to the Molokai Yacht Club (located on Parcel 3). The earthen berm will vary in height 
from two (2) to three (3) feet above existing grade and will terminate more than 150-feet from 
the shoreline; it will be located outside the County's shoreline setback area. A 3-foot high wall 
along the fence line of the existing pumping station on Parcel 7 (Conservation District) is also 
proposed to improve flood protection (Exhibit 2). 

Additional work includes the construction of a concrete lined channel and an emergency 
dissipation basin with rip-rap apron to prevent scouring. The channel trench will be 
approximately 8-feet deep, with the "rip-rap" basin confined to approximately 2500 sq. ft. 

OCCL Comments: 
The OCCL would like to inform the applicant that any proposed project, of this type and scope, 
must include an alternatives analysis - other than the typical "no-action" alternative - in the 
DEA or within the CDUA. 

Analysis: 
1. The proposed County of Maui Department of Public Works (DPW) Kaunakakai Town 

Drainage System B project is considered an identified land use pursuant to Hawaii 
Administrative Rules (HAR) §13-5-22, P-6: PUBLIC PURPOSE USES (D-1), Not for 
profit land uses undertaken in support of a public service by an agency of the county, 
state, or federal government, or by an independent non-governmental entity, except that 
an independent non-governmental regulated public utility may be considered to be 
engaged in a public purpose use. Examples of public purpose uses may include but are 
not limited to, public roads, marinas, harbors, airports, trails, water systems, and other 
utilities, energy generation from renewable sources, communication systems, flood or 
erosion control projects, recreational facilities, community centers, and other public 
purpose uses, intended to benefit the public in accordance with public policy and the 
purpose of the conservation district .. In order to apply for this use, the applicant will be 
required to submit a Conservation District Use Application (CDUA) to this office for 
review. Please note that the decision to approve or deny this proposed use will be 
determined by the Board of Land and Natural Resources; 

2. Pursuant to HAR §13-5-40, Hearings, a public hearing is not required; 

3. A US Anny Corps of Engineers (USACOE) - Preliminary Jurisdictional Determination 
has been provided to the applicant and states that a Section 404 Department of the Army 
permit is not required for the project; 

4. As the proposed project involves the use of State and County lands, an Environmental 
Assessment (EA) is being prepared for this project pursuant to Hawaii Revised Statues 
(HRS) Chapter 343; and 
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5. A Special Management Area (SMA) determination will be required as this project site is 
located within the County of Maui SMA. 

If you have any questions regarding this correspondence please contact Alex J. Roy, M.Sc. of 
our Office of Conservation and Coastal Lands staff at 808-587-0316 or via email at 
al ex. j .roy@hawaii.gov 

CC: Chairperson 
MDLO 
DOH-CWB 
CWRM 

Samuel J. Lemmo, A 'nistrator 
Office of Conservation and Coastal Lands 

County of Maui -Planning Department 

Attachments: Exhibits 1, 2 
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DEPARTMENT OF THE ARMY 
HONOLULU DISTRICT, U.S. ARMY CORPS OF ENGINEERS 

FORT SHAFTER, HAWAII 96858-5440 

February 4, 2016 

SUBJECT: No Permit Required for Kaunakakai Drainage System "B" Improvements, 
Kaunakakai, Island of Molokai, Hawaii Department of the Army File No. POH-2014-
00051 

County of Maui, Department of Public Works 
Kristi Ono 
250 South High Street 
Wailuku, Maui, Hawaii 96793 

Dear Ms.Ono: 

We have received your letter September 30, 2015 requesting a determination of 
permitting requirements for the Kaunakakai Drainage System B Improvements located 
in Kaunakakai, Island of Maui, Hawaii. We have assigned your project Department of 
the Army (DA) file number POH-2014-00051. Please reference this number in all future 
correspondence concerning this project. 

We have reviewed your submittal pursuant to Section 1 O of the Rivers and 
Harbors Act of 1899 (Section 10) and Section 404 of the Clean Water Act (Section 404 ). 
Section 1 O requires that a DA permit be obtained for certain structures or work in or 
affecting navigable waters of the United States, prior to conducting the work (33 U.S.C. 
403). Section 404 requires that a DA permit be obtained for the discharge of dredged 
and/or fill material into waters of the U.S., including wetlands and navigable waters of 
the U.S, prior to conducting the work (33 U.S.C. 1344). 

Based on our review of the information you furnished, and assuming your project 
is conducted only as set forth in the information provided, this office has determined the 
proposed activity does not occur within the jurisdictional limits of a navigable water of 
the U.S. as defined by Section 10 or within the jurisdictional limits of a water of the U.S. 
as defined by Section 404. Accordingly, a DA permit will not be required. 

We have prepared and enclosed a Preliminary Jurisdictional Determination (JD), 
which is a written indication that wetlands and waterways within your project area may 
be waters of the United States (enclosed). If you believe the Preliminary JD is 
inaccurate, you may request an Approved JD, which is an official determination 
regarding the presence or absence of waters of the U.S. If you choose to request an 
Approved JD, please be aware that we may require the submittal of additional 
information and work authorized in this letter may not occur until the approved JD has 
been finalized. 
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Although a permit is not required from this office, we recommend use of Best 
Management Practices to avoid and minimize adverse impacts to the aquatic resource. 
It is your responsibility to ensure that your project complies with all other Federal, State, 
or local statutes, ordinances and regulations. 

Thank you for your cooperation with the Honolulu District Regulatory Program. 
Should you have any questions related to this determination, please contact Ms. Jessie 
K. Paahana at 808-835-4107 or via e-mailatCEPOH-RO@usace.army.mil. You are 
encouraged to provide comments on your experience with the Honolulu District 
Regulatory Office by accessing our web-based customer survey form at 
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0. 

Sincerely, 

Jessie Paahana 
Biologist, Regulatory Office 

cc: 
Munekiyo Hiraga (Cheryl Okuma) 



r=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~===

! 

US Army Corps of Engineers, Honolulu District 

PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

File Number: POH-2014-00051 
Project Title: Kaunakakai Drainage System "B" Improvements 
Subject: PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

This preliminary jurisdictional determination (JD) finds that there "may be" 
waters of the United States on the subject project site, and identifies all aquatic 
features on the site that could be affected by the proposed activity, based on the 
following information: 

A. REPORT COMPLETION DATE FOR PRELIMINARY JD: 4 Feb 16 

B. NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD: 
K1 isli 0110 David Goode, Director 
County of Maui, Department of Public Works 
250 South High Street 
Wailuku, Maui, Hawaii 96793 

C. DISTRICT OFFICE: Honolulu District. CEPOH-RO 
FILE NAME: Kaunakakai Drainage System "B" Improvements 
FILE NUMBER: POH-2014-00051 

D. PROJECT LOCATION($), BACKGROUND INFORMATION, AND WATERS: 
State or Territory: Hawaii 
City: Kaunakakai 
County: County of Maui (Island of Molokai) 
Center Coordinates of Site: 21.08766° N, -157.02659° W 
Name of nearest waterbody: Pacific Ocean 

Name of any water bodies on the site that have been identified as Section 10 
waters: 

Tidal: Pacific Ocean, Tidal portions of Kaunakakai Stream, Unnamed Tidal Inlet 
Non-Tidal: None 

Waters of the U.S. 

W~tetbod 
Wetland A 
Wetland B 

) Latitude ··.··. . Longitude 
dcfddd'/?N ' ·• . dcLddd XIV 
21.087983 -157.025393 
21.089263 -157.023821 

,,c;>p~~r~in: .. 
Ola.ss , 

PEM1T 
PEM1T 

, A~ea · .. Lengtti ... tM\fidth • 
Acre ·Feel ·. · ··· Feet 
20 

0.0037 



I Kaunakakai Stream 
(Non-Tidal) 21.089873 -157.025774 R2UB 1400 30 

/ Kaunakakai Stream 
21.087798 -157.028128 E1UB 132 35 I (Tidal) 

\ Unnamed Tidal 
21.087748 -157.025056 E1UB 280 10 I Inlet 

/ Pacific Ocean 
(Kalohi Channel) 21.086721 -157.026741 M1RF1 12 

E. REVIEW PERFORMED FOR SITE EVALUATION: 
l8'.I Office (Desk) Determination. Date: 28 Jan 16 
l8'.I Field Determination. Date(s): 16 Apr 14 

F. EXPLANATION OF PRELIMINARY AND APPROVED JDs: 
1 . The Corps of Engineers believes that there may be jurisdictional waters of the 

United States on the subject site, and the permit applicant or other affected party 
who requested this preliminary JD is hereby advised of his or her option to 
request and obtain an approved JD for that site. Nevertheless, the permit 
applicant or other person who requested this preliminary JD has declined to 
exercise the option to obtain an approved JD in this instance and at this time. 

2. In any circumstance where a permit applicant obtains an individual permit, or a 
Nationwide General Permit (NWP) or other general permit verification requiring 
"pre-construction notification" (PCN), or requests verification for a non-reporting 
NWP or other general permit, and the permit applicant has not requested an 
approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization 
based on a preliminary JD, which does not make an official determination of 
jurisdictional waters; (2) that the applicant has the option to request an approved 
JD before accepting the terms and conditions of the permit authorization, and 
that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that 
the applicant has the right to request an individual permit rather than accepting 
the terms and conditions of the NWP or other general permit authorization; (4) 
that the applicant can accept a permit authorization and thereby agree to comply 
with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking 
any activity in reliance upon the subject permit authorization without requesting 
an approved JD constitutes the applicant's acceptance of the use of the 
preliminary JD, but that either form of JD will be processed as soon as is 
practicable; (6) accepting a permit authorization (e.g., signing a proffered 
individual permit) or undertaking any activity in reliance on any form of Corps 
permit authorization based on a preliminary JD constitutes agreement that all 
wetlands and other water bodies on the site affected in any way by that activity 
are jurisdictional waters of the United States, and precludes any challenge to 

POH-2014-00051 Preliminary JD 
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such jurisdiction in any administrative or judicial compliance or enforcement 
action, or in any administrative appeal or in any Federal court; and (7) whether 

· the applicant elects to use either an approved JD or a preliminary JD, that JD 
will be processed as soon as is practicable. Further, an approved JD, a proffered 
individual permit (and all terms and conditions contained therein), or individual 
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331, 
and that in any administrative appeal, jurisdictional issues can be raised (see 33 
C.F.R. 331.5(a)(2)). If, during that administrative appeal, it becomes necessary 
to make an official determination whether CWA jurisdiction exists over a site, or 
to provide an official delineation of jurisdictional waters on the site, the Corps will 
provide an approved JD to accomplish that result, as soon as is practicable. 

G. SUPPORTING DAT A: 
Data reviewed for preliminary JD: 
IZi Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: 
WDR dated 1 Jun 15 
IZi Data sheets prepared/submitted by or on behalf of the applicant/consultant. 

IZi Office concurs with data sheets/delineation report. 
D Office does not concur with data sheets/delineation report. 

D Data sheets prepared by the Corps: 
D Corps navigable waters' study: 
D U.S. Geological Survey Hydrologic Atlas: 

0 USGS NHD data. 
D USGS 8 and 12 digit HUC maps. 

0 U.S. Geological Survey map(s). Cite quad name: 1: 24000, Kaunakakai, 1993 
!Zi USDA Natural Resources Conservation Service Soil Survey. Citation: 
Referenced in WDR dated 1 Jun 15 
0 National wetlands inventory map(s). Cite name: Submitted in WDR dated 1 Jun 
15 
D State/Local wetland inventory map(s): 
D FEMA/FIRM maps: 
D 100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
IZi Photographs: D Aerial (Name & Date): 

or 0 Other (Name & Date): Submitted in WDR 1 Jun 15. 
D Previous determination{s). File no. and date of response letter: 
D Other information (please specify): 

IMPORTANT NOTE: The information recorded on this form has not necessarily been 
verified by the Corps and should not be relied upon for later jurisdictional 
determinations. 

01glt&fy S•QM~ oy PAAHllNA.JE$SIE.J>. 

PAAHANA.JESSIE ~;;~:;?~~''.,';';,, G<No<rnr•ntov•D<>D 

.A K.1367868755 =~~;.~~s;;s'"" "'"'"'""' 
O!t1t1,Wl60<!.041'1·4!!24-1lYOI.' 

Jessie Paahana 
Biologist, Regulatory Office 

POH-2014-00051 Preliminary JD 

Kristi Ono D vid Goode, Director 
County of Maui, Department of Public 
Works 
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The purpose of this report is to present the preliminary engineering analysis of the proposed 
improvements to the Kaunakakai Drainage System B (Drainage System B) on Molokai for consideration in 
the Environmental Assessment (EA). 

Construction of Drainage System B was not completed after contaminants were found in soil along the 

original project alignment along the east side of Kaunakakai Place. In 2014, based on soil testing by Ocean it 
Laboratories (2012), it was determined that the project would have to be realigned because of the 

contaminated soil. The current project terminus is south of State Highway 450 & 460 (State Highway) and 

in its current, unfinished state, pumps are used to divert stormwater across Kaunakakai Place into an 
earthen swale that flows west discharging into an existing wetland. 

A proposed project and two alternatives have been developed to improve system conveyance via gravity 

to the existing wetland. Hydraulic analyses were performed for the project and alternatives to assess 

performance during a given storm event for a range of tidal conditions, including sea level rise (SLR). The 

system stormwater conveyance was evaluated for a 10-year flow rate (Q10) of 70 cfs and a SO-year flow 
rate (Qso) of 95 cfs. Below is a summary of the alternatives considered in this report. 

• Proposed project: Construct a new reinforced concrete box (RCB) culvert along the existing 

drainage path to an outlet upstream of the existing wetland. The culvert would outlet to an energy 

dissipation basin and eventually flow into the wetlands. An earthen berm on the Kaunakakai 

Lighthouse Parcel TMK (2)5-3-001: 003 owned by the County of Maui (Parcel 03) is proposed to 
improve flood protection for properties east of the existing wetland. 

• Alternative 1: Construct a new RCB culvert along the existing drainage path that outlets into an 

earthen channel south of the range tower on Parcel 03. The 560-foot long earthen channel will 
outlet to the lower wetlands near the Molokai Yacht Club. 

• Alternative 2: Construct a new RCB culvert along the existing drainage path that outlets into a 

concrete channel along the narrow portion of the County-owned Parcel 03. South of Hio Place the 

concrete channel would transition to an earthen trapezoidal channel which outlets to the lower 

wetlands near the Molokai Yacht Club. 

Results indicate each alternative will provide an improved drainage system capable of conveying the 

design flow rate with varying levels of free board. The system improvements are capable of tolerating up 
to 2 feet of sea level rise with only minor increases in the HGL near the point of connection to the existing 

culvert. 

From a hydraulics standpoint Alternatives 1 and 2 provide more conveyance capacity than the proposed 

project. These alternatives increase the flow area of the wetland reach resulting in a lower tailwater at 
the culvert outlet and lower HGL along the culvert. However, these alternatives require work within the 

existing wetlands and impact existing access to the Molokai Yacht Club provided along Parcel 03, south of 

Hio Place. 

The proposed project was intended to be a maximum avoidance alternative that achieves project 

objectives while limiting project impacts to the built and natural environments. The proposed project will 
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avoid impacts to the existing wetlands and preserve vehicular access to the Molokai Yacht Club along 

Parcel 03, south of Hio Place. 
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The purpose of this report is to present the preliminary engineering analysis of the proposed 
improvements to the existing Kaunakakai Drainage System B (Drainage System B) on Molokai for 

consideration in the Environmental Assessment (EA). Feasible alternatives to the proposed project are 
also presented to facilitate project evaluation. The report includes a discussion of the existing site 

conditions, a summary of the drainage system hydrology, a description of the proposed project and 
alternatives, and a summary of the system hydraulics. 

1.1 Project Location 
The project is located in the town of Kaunakakai on the island of Molokai and within the County of Maui, 

Hawaii. A project location map is provided as Figure 1. The proposed improvements will be located south 

of the State Highway and west of Kaunakakai Place. 

1.2 Project Background 
The County of Maui, Department of Public Works (DPW) started construction of Drainage System B 

improvements in 1998 to improve drainage from the business district and residential areas along Ala 
Malama Avenue. The original drainage improvements consisted of a box culvert system along the east 

side of Ala Malama Avenue and Kaunakakai Place, discharging at an ocean outlet near Kaunakakai Harbor. 

However, construction was halted when soil contamination was found along the proposed Kaunakakai 
Place alignment. Soil testing for contamination in the vicinity of Kaunakakai Place was conducted by 

Oceanit Laboratories, Inc. (2012). As a result of the soil testing, it was determined that the Drainage 

System B outlet would need to be realigned. 
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Figure 1. Project Location Map 
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1.3 Existing Drainage System B 
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The Drainage Master Plan for Kaunakakai (Okamoto & Associates, Inc. 1992) recommended 

improvements to Drainage System B to alleviate flooding problems through the center of town. Prior to 
work stoppage, approximately 900 linear feet of drainage improvements were constructed, mostly north 

of the State Highway. The improvements consisted of a combination box culvert/grate inlet system. The 
primary drain is a 6-foot-wide by 2-foot-high reinforced concrete box (RCB) culvert north of State Highway. 
The culvert transitions to an 8-foot-wide by 3-foot-high RCB at a grate inlet south of the highway and east 

of Kaunakakai Place. Construction of the improved drainage system was terminated about 200 feet south 

of the highway. 

Because the drainage system does not have an outlet via gravity flow, pumps are used to divert 
stormwater across Kaunakakai Place into an earthen swale that flows west within Parcel TMK (2)5-3-001: 

008 owned by New Horizon Enterprises (Parcel 08) along the State Highway for a distance of about 300 
feet. The swale then turns south at the county sewer lift station and flows for a distance of about 250 feet, 

discharging into an existing wetland. The existing drainage system is shown in Figure 2. 

1.4 Existing Drainage Problem 
Without a gravity outlet to convey Drainage System B stormwater, the flood risk is high for the lower 

portions of Kaunakakai Town during moderate to extreme rainfall events. The pumping system used to 
divert flow may be sufficient for minor rainfall events, but is not a viable flood control solution for 
moderate to extreme storm events due to limited pump capacity and labor- and equipment-intensive 

operations. The existing swale also has limited capacity due to the low topography and flat gradient along 

the flow path, which results in ponding and flooding of adjacent areas. 
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The proposed drainage corridor follows the existing drainage path which traverses public and private 

properties from a location south of the State Highway to a natural wetland along the western border of 
the Kaunakakai Lighthouse Parcel TMK {2)5-03-001: 003 owned by the County of Maui {Parcel 03). Several 
important site characteristics that will influence the drainage system improvements are described in this 

section and shown on Figure 3. 

2.1 Ecological Resources 
The existing drainage path flows into a natural low-lying area which has been classified a wetland based 
on a biological survey of the hydrology, soil conditions, and vegetation performed by AECOS, Inc. in April 

2014. Based on this work, a wetland boundary was delineated and submitted to the Department of the 

Army (DA) Regulatory Branch for concurrence. The proposed improvements will be designed to minimize 

and avoid impacts to wetland areas to preserve these natural resources. However, depending on the 
alternative selected, a small portion of the project may fall within the DA jurisdictional area, the Special 
Management Area (SMA), and the shoreline setback area, requiring permits and approvals from county, 

state, and federal agencies. 

2.2 Topography 
The topography along the drainage corridor is low and flat, which creates a challenge when relying on 
gravity to convey flood waters. Ground elevations along the existing drainage corridor vary from 2 feet to 
6 feet above mean sea level. The existing storm drain invert elevation at the point of connection is slightly 

above mean sea level, which limits the gradient of an extended storm drain. A flat gradient results in lower 
flow velocity and larger cross-sectional area required to convey a given flow rate. 

2.3 Infrastructure 
Transportation infrastructure in the project vicinity includes State Highway 450 & 460 {State Highway), 

Kaunakakai Place, and Hio Place. The State Highway and Kaunakakai Place are also utility corridors with 

underground water, sewer and storm drain lines, and overhead electrical and telecommunications lines. 
A County of Maui sewer lift station is located where the existing drainage path turns south and flows away 

from the highway. Two beacon towers located on Parcel 03 provide a range line to aid navigation to and 

from Kaunakakai Harbor. The proposed improvements will be configured to avoid permanent impacts to 
existing infrastructure, to the extent feasible, and minimize temporary impacts associated with 

construction activities. 

2.4 Right-of-Way 
The existing drainage path traverses property owned by public and private entities. Parcels within the 
project vicinity are identified in Figure 4. The upstream end of the proposed improvement is located within 

the State Highway right-of-way {ROW). The existing drainage swale flows parallel to the highway along 
Parcel TMK (2)5-3-001: 008 owned by New Horizon Enterprises (Parcel 08) before turning south at Parcel 

03. The County of Maui owns Parcel 03, which extends from the State Highway to the ocean and varies in 

width from 40 feet to more than 120 feet. The drainage path winds around the county-owned lift station 

on Parcel TMK {2)5-3-005: 007 (Parcel 07), then enters the State Conservation District on Parcel TMK (2)5-
3-005: 006 owned by Leonard Kimokeo Kapahulehua Revocable Living Trust (Parcel 06). 
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3.1 Proposed Project: Culvert Extension to Existing Swale 
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The proposed realignment of Drainage System B involves construction of a culvert along the existing 

drainage path to an outlet upstream of the existing wetland near the sewer lift station, as shown on Figure 
5. The point of connection to the existing culvert would be located at the southeast corner of the 

intersection of the State Highway and Kaunakakai Place. The proposed 8-foot-wide by 3-foot-high 

reinforced concrete box (RCB) culvert would convey flow under Kaunakakai Place and parallel to the 

highway for an estimated 540 linear feet. The culvert would outlet into a constructed wet pond designed 
to dissipate energy, capture sediment and limit erosion as concentrated flow transitions into the existing 

swale. 

The existing wetland corridor will provide flood conveyance downstream of the culvert outlet. Due to low

lying topography there is a risk of flooding to properties east of the wetlands during moderate to extreme 

storm events. An earthen berm is proposed along Parcel 03 (within county ROW) to reduce the risk of 
flooding to properties east of the wetlands from Drainage System B. The berm will extend from the sewer 

lift station to the Molokai Yacht Club and will vary in height from 2 feet to 3 feet above existing grade. 

A floodwall surrounding the sewer lift station is proposed to improve flood protection from the drainage 
system and from coastal flooding, which will become a concern if sea levels rise as projected. 

The potential impacts associated with this option include temporary closure of Kaunakakai Place, 
relocation of underground utilities, and easements required for Parcel 06 and 08. 

3.2 Alternative 1: Culvert Extension to Earthen Channel 
Alternative 1 involves construction of a new culvert along the existing drainage path to an outlet into an 
earthen channel south of the range tower on Parcel 03, as shown on Figure 6. The point of connection 

would be the same as the proposed project and consists of an 8-foot-wide by 3-foot-high RCB culvert to 
convey flow parallel to the highway under Kaunakakai Place for an estimated 550 linear feet. The culvert 

will discharge to an earthen trapezoidal channel with side slopes of 2:1 (Horizontal:Vertical) located within 

the county ROW along Parcel 03. The channel will outlet to the lower portion of adjacent wetlands near 
the Molokai Yacht Club. 

The 560-foot-long earthen channel will consist of an elevated berm along the east side of the channel to 
improve flood protection for adjacent properties. The opposite (west) channel bank will be lower in 
elevation to allow flood conveyance across the entire wetland corridor. 

A floodwall surrounding the sewer lift station is proposed to improve flood protection from the drainage 

system and from coastal flooding which will become a concern if sea levels rise as projected. 

The potential impacts associated with this option include temporary closure of Kaunakakai Place, 

relocation of underground utilities, easements required for Parcels 06 and 08, work inside the wetland 
boundary, and changes to vehicular access along Parcel 03. 
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This alternative involves construction of a new culvert along the existing drainage path to an outlet into a 
concrete channel adjacent to the sewer lift station, as shown in Figure 7. The point of connection would 

be the same as the proposed project and consists of an 8-foot-wide by 3-foot-high RCB culvert to convey 

flow under Kaunakakai Place and parallel to the highway for an estimated 380 linear feet. The culvert will 

discharge into a rectangular concrete channel located within the County ROW along Parcel 03. 

The concrete channel will be approximately 350 linear feet to improve conveyance capacity along the 40 

foot wide right-of-way along Parcel 03. The channel will transition to an earthen trapezoidal channel south 
of Hio Place where the Parcel 03 right-of-way widens to over 120 feet. 

The 400-foot-long earthen channel will have an elevated east bank to protect adjacent property and a 
lower west bank to allow flood conveyance across the entire wetland corridor. The earthen channel will 

outlet to the lower portion of adjacent wetlands near the Molokai Yacht Club. 

The potential impacts associated with this option include temporary closure of Kaunakakai Place, 

relocation of underground utilities, easement required for Parcel 08, work inside the wetland boundary 

and, changes to vehicular access along Parcel 03. 

3.4 Other Alternatives Considered 

3.4.1 Culvert Extension to Kaunakakai Stream 

This alternative would consist of extending the culvert west along the State Highway for a distance of 900 
feet to the Kaunakakai Stream where it would discharge through the east levee downstream of the 

highway bridge. This alternative was considered in the Drainage Master Plan (Wilson Okamoto & 

Associates, Inc., 1992), but it was determined to be infeasible because the culvert would daylight 4 to 5 
feet below existing grade in the stream channel and it would require a flap gate in the stream side. System 

B would not be functional when the flap gate is closed during periods of high stream flow creating the 

potential for system B flooding back in town. A low flow channel would have to be excavated in the stream 
channel and maintained to allow system B to gravity drain. This alternative would also require a 

connection permit from the Corps of Engineers. The challenges associated with this alternative were 

enough to remove this option from further consideration in this study. 
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The basis of design for improvements to Drainage System B in Kaunakakai followed requirements listed 

in the Rules for the Design of Storm Drainage Facilities in the County of Maui (County of Maui, 1995}. 

Analysis of potential climate change impacts were consistent with recent amendments to the Hawaii State 

Planning Act. 

4.1 Rules for the Design of Storm Drainage Facilities in the County of Maui 

Some key excerpts from the rules that apply to this project are as follows: 

• §15-04-05 Hydrologic Criteria, Recurrence Interval (a): For the design of roadway culverts and 

bridges with drainage areas of 100 acres or less, a recurrence interval (Tm) of 50 year based on 1-

hour storm shall be used, unless otherwise specified. 

• §15-04-05 Hydrologic Criteria, Runoff Quantity (a): For drainage areas of 100 acres or less, the 

rational method along with the accompanying reference tables and charts, or latest revision 

thereof, shall be used. 

• §15-04-06 Design Standards, Drainage System (b) (1) Closed Conduit, (A): Free board and Hydraulic 

Grade Line (HGL) unless otherwise authorize by the Director: 

i. 1 foot freeboard within drainage structures. 
ii. HGL shall not be less than 1 foot below finish ground elevation. 

• §15-04-06 Design Standards, Drainage System (b}(2) Open Channel, (A): Freeboard shall be 

according to the U.S. Department of the Interior Bureau of Reclamation1s Empirical Formula, 

Free board in feet= 2.000 + 0.025v3vd, where vis the velocity in feet per second and d is the flow 

depth in feet. 

4.2 Climate Change Adaptation Planning (HRS §226-109} 
Hawaii1s legislature passed Act 286 in 2012 which amended the Hawaii State Planning Act to incorporate 

climate change adaptation into county and state actions. Act 286 requires consideration of climate change 

in policy, land use, capital improvement projects, and programmatic decisions. 

The primary climate change impact affecting this project will be a rise in sea level that would increase the 

downstream boundary water level. A survey of experts in sea level rise (SLR) research produced mean 

estimates of global SLR between 1 foot to 3 feet by the year 2100 (University of Hawaii Sea Grant College, 

June 2014). A 2012 study by the Center for Island Climate Adaptation and Policy (Codiga and Wager, 2012) 

recommended that state agencies incorporate benchmarks of 1 foot by 2050 and 3 feet by 2100 in 

planning, permitting and decision making processes. 

Secondary impacts from a changing climate may also include changes in rainfall patterns throughout the 

Hawaiian Islands. Since projections for changes in rainfall are still uncertain (University of Hawaii Sea Grant 

College, June 2014) they were not included in this analysis. 
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The Drainage Master Plan for Kaunakakai (Wilson Okamoto & Associates, Inc. 1992) applied the rational 

method to estimate peak flow rates from sub-watershed areas (subareas) draining to the System B storm 

drain. The proposed improvements do not make any changes to the hydrologic areas on-site or off-site; 

therefore, the watershed subarea characteristics (area, rainfall intensity, runoff coefficient, time of 

concentration) from the Drainage Master Plan were used in this study. The method is consistent with 

requirements in the Maui County Drainage Rules (County of Maui, 1995). Table 1 shows the peak flow 

rates cited from the Drainage Master Plan for the Drainage System B subareas shown on Figure 8. 

Table 1. Drainage System B Peak Flow Rates (Wilson Okamoto & Associates, Inc., 1992} 

Subarea ID Drainage Area (acres) 10-YR Q (cfs) 50-YR Q (cfs) 

16B 4 8.6 11.3 

15B 14.7 25.0 36.0 

15A 8.5 15.0 20.0 

8 10.1 17.3 22.4 

9 4.2 9.0 11.8 

The proposed improvements will be designed to convey the 10-year flow (Q10) from subareas 16B, 15B, 

15A, and 9 at the point of connection to the existing drain (at intersection of the State Highway and 

Kaunakakai Place). The existing 24-inch RCP which drains the county storage yard (subarea 8) under the 

State Highway will be extended to connect to the proposed culvert near the sewer lift station. The 

proposed culvert downstream of the connection will be designed to convey the SO-year flow from all 

contributing subareas (including Subarea 8). A rational method calculation was performed to estimate the 

design flow rates at these two locations. The calculation used the subarea characteristics from the 

Drainage Master Plan with a modified rainfall intensity based on the highest time of concentration at the 

location of interest. The results are provided in Table 2 and calculations can be found in Appendix A. 

Table 2. Design Flow Rates for Drainage System B Improvements 

Location Drainage Area (acres) 10-YR Q (cfs) 50-YR Q (cfs) 

Point of Connection 
(16B, lSB, 15A, 9} 

31.4 55 70 

System Outlet 
41.5 70 95 

{16B, 15B, 15A, 9, 8) 

Drainage 4A located west of Kaunakakai Place and south of the State Highway was included in System B 

in the Drainage Master Plan (Okamoto & Associates, Inc. 1992) when the original drainage system 

followed Kaunakakai Place. However, it is not feasible to route subarea 4A to the re-aligned System B as 

the existing topo data indicates that runoff from subarea 4A flows in a southerly direction toward System 

C. Future improvements to Drainage System C will have to incorporate drainage from subarea 4A. This 

applies to all proposed alternatives. 
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The proposed Drainage System B improvements were analyzed in two parts to provide a Hydraulic Grade 

Line (HGL) for the entire system. The wetland reach was modeled with the U.S. Army Corps of Engineers 

Hydrologic Engineering Center River Analysis System (HEC-RAS), beginning at the tidal boundary and 

extending through the wetlands to the culvert outlet. The culvert reach was modeled with Water Surface 
and Pressure Gradient (WSPG) software beginning at the culvert outlet and extending upstream to the 

point of connection with the existing culvert. 

6.1 Wetland Reach 
The downstream reach was modeled using HEC-RAS software which performs one-dimensional steady 

flow river hydraulics calculations. The model provided a water surface profile through the existing 

wetlands to help evaluate the conveyance capacity of the system for current tidal conditions and future 
SLR scenarios. The results of the HEC-RAS model were used to establish water surface elevations at the 

culvert outlet for the downstream boundary input of the WSPG model. Results were also used to establish 
the necessary berm height for flood protection to adjacent properties. 

6.1.1 Model Setup 

A river centerline was created following the existing drainage path through the wetlands. Cross sections 

were taken along the wetland reach using recently surveyed topographic data referenced to mean sea 
level (MSL) datum. The model cross sections were assigned roughness coefficients (manning's n value) 

that varied from 0.05 to 0.10 based on guidance for non-maintained channels lined with vegetation. The 

existing cross sections were modified to include the proposed berm along the east side of the wetlands. 

Interpolated cross sections were used to increase model stability between reaches lacking survey data 

and to provide transitions between irregular channel geometries. Runs were conducted for 10-year (Q10) 
and SO-year (Oso) proposed design flow rates contributed by Drainage System Bat the culvert outlet for a 

range of tidal conditions representative of the downstream boundary. 

6.1.2 Downstream Boundary 

The downstream boundary for the wetland reach is controlled by the water levels at the ocean outlet. 

The culvert outlet is approximately 900 linear feet from the Mean Higher High Water (MHHW) shoreline; 
the proximity to the ocean is important for establishing the sensitivity of Drainage System B to normal 

tidal range and potential SLR. The downstream boundary conditions listed in Table 3 were analyzed for 

the proposed system. 

Table 3. HEC-RAS Downstream Boundary Conditions 

Case Water Level (feet, MSL) 

Current Mean Sea Level (MSL} 0 

Current Mean Higher High Water Level (MHHW) 1.2 
MHHW + 1 foot of SLR 2.2 

MHHW + 2 feet of SLR 3.2 
MHHW + 3 feet of SLR 4.2 
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To obtain quantitative information on ocean water levels, the National Oceanic and Atmospheric 

Administration {NOAA) conducts ocean water level measurements at numerous tide gage locations 

{stations) throughout the United States. The NOAA tidal gage closest to the wetlands was located at 

Kaunakakai Harbor, Hawaii {NOAA Station No.: 1613198). This NOAA tide gage recorded data from 

September 1, 2000 through December 31, 2000. The tidal datums that NOAA developed through analysis 
of the ocean water levels collected at the Kaunakakai Harbor tide gage were based on the 1983-2001 tidal 

epoch. The Kaunakakai Harbor MHHW tidal datum is 1.2 feet above MSL. Due to the short period of record 

at this station, MHHW elevations at nearby tidal stations {Kahului, Maui and Honolulu, Oahu) were 

considered and found to have MHHW levels of 1.07 feet to 1.13 feet above MSL. The MHHW elevation at 

Kaunakakai Harbor was used as the downstream boundary water level in our analysis. 

Sea level rise will be the primary climate change impact to this project. A rise in sea level would directly 
increase the downstream boundary water level resulting in backwater effects that could raise the HGL 

further upstream. The HEC-RAS model was run for SLR scenarios of 1 foot, 2 feet and 3 feet to evaluate 

the impact on conveyance capacity of the proposed system. 

The HEC-RAS water surface profiles along the wetland reach are shown in Figure 9, Figure 10, and Figure 

11 for each alternative. Results indicate that the wetland reach can accommodate 1 foot of SLR without 
significant impacts to the proposed drainage improvements. SLR of 2 feet would slightly increase the 
water surface elevation at the culvert outlet. In this scenario the drain would likely remain functional but 

with reduced freeboard. SLR of 3 feet would significantly increase the water surface elevation throughout 
the wetlands. The 3-foot SLR scenario would have backwater effects that would likely result in flooding 

during an extreme storm event. A complete summary of HEC-RAS results for each project alternative can 

be found in the appendices. 
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The upstream reach of Drainage System B improvements was modeled using WSPG software which 

calculates frictional losses, corresponding velocities, and depths in prismatic conveyances. The input 

parameters consist of station and invert elevations, conveyance geometry, and horizontal alignment 
information. The WSPG model provides a Hydraulic Grade Line (HGL) from the culvert outlet to the point 

of connection with the existing drain for purposes of evaluating freeboard above the HGL. 

6.2.1 Model Setup 

The WSPG model was setup using the alignment and geometry of the proposed culvert improvements for 
each alternative. A flat longitudinal gradient of 0.001 ft/ft was assumed for the proposed culvert reach. 

Upstream of the point of connection the WSPG model was based on the Drainage System Bas-built plans 

prepared by Sato & Associates Inc. The stationing in the WSPG model corresponds to the as-built 

stationing. 

A vertical datum adjustment was performed to convert from the as-built plan datum of NGVD 29 to the 

Mean Sea Level (MSL) datum of the topographic survey. The datum adjustment was based on common 

points at the invert of the existing drainage inlet "CDI #4" located at the northeast corner of the State 
Highway and Ala Malama Avenue. The as-built plans show an invert elevation of 0.52 feet (NGVD 29) at 

this location. The field surveyed invert elevation at inlet "CDI #4"was measured to be 0.20 feet relative to 
MSL, therefore the as-built plan invert elevations were adjusted by -0.32 feet. 

Model runs were conducted for 10-year (010) and 50-year (Oso) flow rates contributed by the subareas 
draining to Drainage System B. The results of the WSPG model were used to establish the culvert HGL and 

free board. Results of the WSPG model are summarized in Section 7. 

6.2.2 Downstream Boundary 

WSPG is a steady state model with a fixed water surface elevation assigned at the downstream boundary. 

The downstream boundary was based on the water surface elevation predicted by the HEC-RAS model at 

the culvert outlet. As shown in Section 6.1 this water level varies for each alternative and for each ocean 

boundary considered. 

Five ocean boundary water levels were evaluated for the three project alternatives and two storm events 
for a total of 30 model runs. A WSPG model was setup and ran for each of these scenarios to provide a 

complete HGL along the entire project reach. Results of all model runs are summarized in Section 7. 

Complete WSPG output data is provided for the MHHW ocean boundary scenario in the appendices. 
Output data from other model runs may be provided in digital format upon request. 
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A range of model scenarios were used to evaluate the current and future performance of each alternative 
for the 10-year and SO-year return period flow rates. The topography along the drainage corridor is low 

and flat which is not ideal for hydraulic conveyance. Since the proposed culvert will have an almost flat 
longitudinal gradient it will be prone to backwater effects, especially for high tailwater scenarios. A review 

of the site conditions and model results indicates there are two primary vulnerabilities along the project 
reach. 

The first vulnerability is the potential for flooding at the existing inlets near the point of connection to the 
existing drainage system B. There are two inlets labeled CDI #3 and CDI #4 on the as-built plans located 

south and north of the State Highway, respectively. Both inlets, shown in Figure 12, are located in 

depressions alongside the roadway and would be the first areas where flooding would occur if the system 

capacity were exceeded. The HGL is reported in the following tables at both inlets to evaluate the system 
capacity under a range of scenarios. 

Figure 12. Location of Existing Concrete Drain Inlets 

The second vulnerability is the potential for flooding of low-lying property adjacent to the wetland reach. 

This includes the County of Maui sewer lift station, Parcel 06 and several parcels east of the wetlands. The 

risk of flooding from drainage system Bis relatively low for the current time horizon. However, if sea levels 
rise as projected the flood risk to these properties will increase. An earthen berm is proposed for each 

alternative to increase protection from flooding associated with drainage system B. 
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The proposed project involves construction of a culvert along the existing drainage path to an outlet 

upstream of the existing wetland near the sewer lift station. An earthen berm is proposed to protect 

properties east of the wetlands and a flood wall is proposed to protect the sewer lift station from high 

water levels in the upper wetland reach. 

The drainage improvements will be designed to meet County of Maui freeboard requirements. There will 

be a minimum of 2 feet of freeboard along the wetland reach and finish grade along the culvert reach will 

be at least 1 foot above the HGL. 

Upstream of the project improvements freeboard at the existing inlets was determined by comparing 

their existing grade elevation to the HGL in the culvert. Water surface elevations at inlet CDI #4, located 

north of the highway, and CID #3 located south of the highway are provided in Table 4. The approximate 

finished grade elevations adjacent to the inlets are 4.8S feet (MSL) at CDI #4 and 4.61 (MSL) at CDI #3. 

This alternative will have capacity to convey the SO-year flow rate with about O.S foot of free board at the 

existing inlets. There is slightly less than 1 foot of free board above the 10-year HGL. As shown in the table, 

the system would be able to tolerate a moderate rise in sea levels (up to 2 feet) with only minor increases 

in the HGL. However, for SLR of 3 feet the capacity of the drainage system would be exceeded during a 

10-year event resulting in some flooding adjacent to the existing inlets. 

Results of the two part modeling approach were combined to produce a complete system profile shown 

in Figure 13 and Figure 14 for the design event. The design event, based on requirements of the Maui 

County Drainage Rules, consists of a SO-year storm with a MHHW ocean boundary water level. 

Table 4. Proposed Project Model Results {Datum MSL} 

Water Surface Elevation HGL @ CDl#4 (WSPG) HGL @ CDl#3 (WSPG ) 
Ocean Boundary at Culvert Outlet (RAS) Inlet at 4.85 Inlet at 4.61 

Scenario 
QlO QSO QlO QSO QlO QSO 

MSL 0 3.37 3.52 4.07 4.84 3.65 4.04 

MHHW 1.2 3.37 3.52 4.07 4.84 3.65 4.04 

+1 ft SLR 2.2 3.38 3.52 4.08 4.84 3.66 4.04 

+2 ft SLR 3.2 3.45 3.S7 4.lS 4.89 3.73 4.09 

+3 ft SLR 4.2 4.23 4.25 4.93 S.S7 4.51 4.77 
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Alternative 1 involves construction of a new culvert along the existing drainage path to an outlet into an 

earthen channel south of the range tower on Parcel 03. The culvert will discharge to an earthen 

trapezoidal channel located within the county ROW along Parcel 03. A floodwall surrounding the sewer 

lift station is proposed to improve flood protection for that infrastructure. 

The S60 foot long earthen channel will consist of an elevated berm along the east side of the channel to 

improve flood protection for adjacent properties. To meet County of Maui freeboard requirements, the 

berm will provide a minimum of 2 feet of freeboard above the predicted water surface profile in the 

wetlands. The opposite (west) channel bank will be lower in elevation to allow flood conveyance across 

the entire wetland corridor. The channel will outlet to the lower wetlands near the Molokai Yacht Club. 

In comparison to the proposed project, the earthen channel along Parcel 03 will increase the conveyance 

capacity of the wetland reach resulting in a lower tailwater at the culvert outlet, as shown in Figure 10. A 

lower tailwater condition will increase the system capacity and provide additional freeboard along the 

culvert reach . Finish grade above the culvert will be at least 1 foot above the HGL to meet County of Maui 

freeboard requirements. 

Upstream of the project improvements, free board at the existing inlets was evaluated and summarized in 

Table S. This alternative will have capacity to convey the SO-year flow rate with slightly less than 1 foot of 

freeboard at the existing inlets. There is greater than 1 foot of free board above the 10-year HGL. As shown 

in the table, the system would be able to tolerate a moderate rise in sea levels (up to 2 feet) while still 

providing some freeboard above the HGL at each inlet. However, for SLR of 3 feet the capacity of the 

drainage system would be exceeded during a 10-year event resulting in some flooding adjacent to the 

existing inlets. 

Results of the two part modeling approach were combined to produce a complete system profile shown 

in Figure lS and Figure 16 for the MHHW ocean boundary scenario during a SO-year storm. 

Table 5. Alternative 1 Model Results (Datum MSL) 

Ocean Boundary Water Surface Elevation HGL@ CDl#4 (WSPG} HGL @ CDl#3 (WSPG } 

Scenario at Culvert Outlet (RAS) Inlet at 4.85 Inlet at 4.61 

QlO QSO QlO QSO Q10 QSO 

MSL 0 2.44 2.68 3.01 4.00 2.62 3.22 

MHHW 1.2 2.44 2.68 3.01 4.00 2.62 3.22 

+1 ft SLR 2.2 2.S8 2.7S 3.22 4.07 2.84 3.26 

+2 ft SLR 3.2 3.26 3.30 3.96 4.63 3.SS 3.84 

+3 ft SLR 4.2 4.21 4.22 4.92 s.ss 4.SO 4.76 

28 



Kaunakakai Drainage System B Improvements 
Preliminary Drainage Report 

OCEAl•I 

o' BO' 

SCALE: 1''~40' 

// 
PROPOSED 
EARTHEN 

,_CHANNEL 

TMK (2)5-3-0010 005 
MEYER R. W. LTD. 

SYSTEM OUTLET 
SCALE: 1''~40 

RCB SOFFIT 

8 

PROPOSED FLOOIDWALL~ 

EG HIGH GROUND ON PARCEL 06~ PROPOSED BERM ON PARCEL 03~ 50-YR HGL\ \ 0 

~ ---+---1--+-_ -__ -+ __ --. - __ =l==l::t:===F~--+/-/-...:-~\-~_;,..,._-_--,-..,._-_--+-+, _-_--+-+, _-_--+-+, -~ --l+·-=--·--_...,-~-1·-=------_-++=--=-_=t+~--_-4+\~-,=;:_-'t,...-=----_ -l-+.;::.· --:..::--:,.-:_-..:...-::*""~-=-~--=--=d;;;..:-=-=-l-;-~-;;;-1~-:.:..;--;::-~-"'""---~--,,,.,_-~_~---_·~- --~-~---41-~--=--~-:_-:_ ~--=+L=""""b+=---.-=-==T=~; , !_ -\-l-: ~ _ 1 --= r ~ 
~-(I --t--t--t--t--:~--1--.:~---i~:--f---f---f--:::-i--::==±:::::::;;;;±:;;=:±:==:±=::;:;::1====1===:cJ==;d:==~:o=:==k~~="'~'~-f-=i~:;::::,a::f==~~=====~oJ_:;;p:;;;:=t===:i=:o~-~t1-=-=-=11~~/~1'~~"="='1~:::'=~~~::::::~~~::":"~-::*,1F":7F"~~:::t~?"~~~~:"~:~--":::~~,-:;:f1t:::~:?~:'.j~ 0 r----r-,.P--+------+--0 O--+-~-+-----<-O----+~--b-'-~,~---;-~-J= I 
i----i~--i---i--rl.________~~ ' ~-rl-"-'-t::--t--t-r---i-"'\"':~:::::-j::-:::::-Y-~/----r---r---r---r---r---r--t--t--r-t-r--r--r--r---r--t--t--t--t-""'t--t--r-----:tl:!:::::J~::::i;:::::==t====t====t;:+=l::::::;:::f;:;:;::;;:::f;:;:;::;=f;:;:;::;=;;f;'""""9=1! 

=-=4=======+---\-1--i/:=:=:'==-=-=-=-T-/ ___ ~-'--+~[-=-~~--.,,---+--:_-+~-~_:---~1--1----+~---_:---_ -+-L_ -_ -+---+--_ --+_,_ -_ ---1 +-+'--_ -+-~ ---+f-_--~---~----'--1-----l-+---_:-_-_L-1-_-__,-+-_-_: ................ __ ~_L_:-i---'l--1-/_,_ll,J-:_:~~+--l-\\t\_\-L--0~--'-llE::--:&----:--l·-~r-~-'-'-R--GEh-E----'---1· -oo---'i~----l-F:-:----'------_, ~ 
1 o+oo \_ 11 +oo 12+00 16+00 17+001_/; 1 s+oo \ 19+ 0:0 20+00 ~ 

MHHW SHORELINE (APPROX) PROPOSED WET POND/SEDIMENTATION BASIN_} \_RCB l ~ VERT 
PROPOSED SYSTEM OUTLET 

SYSTEM PROFILE 
SCALE: 1"=40 H 1''=4' V 

Figure 15. Drainage System B Plan and Profile-Alternative 1 System Outlet 

29 

May2016 
8776 

iMK (2)5-J-0050 010 
STATE OF HAWA.11 

- l?OCK HD.D 'f~U. 
INLET 
IN\~=4.05 



Kaunakakai Drainage System 8 Improvements 

Preliminary Drainage Report 

0 
L[) 

+ 
0 
N 

w 
z 
_J 

:r:: 
0 
1-
<C 
2 

r-- ' I --' -- --
~~ 

v \ 
--...... --= I .--

21+00 

PROPOSED 
CULVERT 

~EG MAUNALOA HWY 
EDGE OF ASPHALT 

r RCB SOFFIT 

SYSTEM TIE-IN 
SCALE: 1"=40 

EG ALONG FLOW PATH 

TMK (2)5 ... - • 
SHIRLEY K ~-Ou5: OJ I 

· AWUNs TR . 

...... --'"] - ' 

EXIST INLET COi #4 

-50- YR HGL 

COi #4 

l__J_ ;I I I 
/'-l r _J_ - --- .--- L - -- l=- ~'7"---- 1---.. -

I I -
/-

_LI I I __ - 0 ....... I -- ----
I ~- ---·-

\ I ~ I D~-{) :l.Gf>E !l-llf'--1 ~-G&,- §4G -tF- \ 
\ \ \ 

22+00' 23-/-00 \__ 24+ 00 25+00 \_ 26+00 
RCB INVERT 

EXIST RCB 
PROPOSED TIE-IN 

SYSTEM PROFILE 
SCALE: 1"=40 H 1"=4' V 

Figure 16. Drainage System B Plan and Profile-Alternative 1 System Tie-in 

30 

40' o· 

/ 1 
J 40' 

SCALE: 1"=40' 

8 

4 

0 

-4 

27+ 00 

May 2016 
8776 



Kaunakakai Drainage System B Improvements 
Preliminary Drainage Report 

7.3 Alternative 2: Culvert Extension to Concrete Channel 

May2016 
8776 

This alternative involves construction of a new culvert along the existing drainage path that outlets into a 

rectangular concrete channel adjacent to the sewer lift station along Parcel 03 within the County ROW. 

The channel will transition to an earthen trapezoidal channel south of Hio Place where the Parcel 03 right

of-way widens. The berm will provide a minimum of 2 feet of free board above the predicted water surface 

profile in the wetlands consistent with County of Maui freeboard requirements . 

The earthen channel will have an elevated east bank to protect adjacent properties and a lower west bank 

to allow flood conveyance across the entire wetland corridor. The earthen channel will outlet to the lower 

wetlands near the Molokai Yacht Club. 

The concrete and earthen channels along Parcel 03 will increase the conveyance capacity of the wetland 

reach resulting in a lower tailwater at the culvert outlet, as shown in Figure 11. A lower tailwater condition 

will increase the system capacity and provide additional freeboard along the culvert reach . Finish grade 

above the culvert will be at least 1 foot above the HGL to meet County of Maui freeboard requirements. 

Upstream of the project improvements this alternative will have capacity to convey the SO-year flow rate 

with greater than 1 foot of freeboard at the existing inlets. As shown in the table, the system would be 

able to tolerate a moderate rise in sea levels (up to 2 feet) while still providing freeboard above the 50-

year HGL at each inlet. For SLR of 3 feet the drainage system would be at capacity with little or no 
freeboard above the 10-year HGL at the existing inlets. 

Results of the two part modeling approach were combined to produce a complete system profile shown 

in Figure 17 and Figure 18 for the MHHW ocean boundary scenario during a 50-year storm. 

Table 6. Alternative 2 Model Results {Datum MSL) 

Ocean Boundary Water Surface Elevation HGL @ CDl#4 (WSPG} HGL @ CDl#3 (WSPG ) 
at Culvert Outlet (RAS} Inlet at 4.85 Inlet at 4.61 

QlO QSO QlO QSO Q10 QSO 

MSL 0 2.11 2.34 2.50 3.42 2.29 2.67 

MHHW 1.2 2.12 2.35 2.71 3.43 2.30 2.67 

+1 ft SLR 2.2 2.38 2.49 2.90 3.52 2.51 2.78 

+2 ft SLR 3.2 3.22 3.24 3.82 4.39 3.41 3.60 

+3 ft SLR 4.2 4.21 4.21 4.81 5.35 4.40 4.55 
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The report demonstrates that each alternative provides an improved drainage system capable of 
conveying the SO-year design flow rate. The proposed improvements will be designed to meet County of 

Maui drainage standards. There will be a minimum of 2 feet of freeboard along the wetland reach and 
finish grade along the proposed culvert reach will be at least 1 foot above the HGL. 

The overall capacity of drainage system Bis a function of the free board available at the existing drainage 
inlets upstream of the project. Inlets CDl#3 and CDl#4 are located in depressions alongside Ala Malama 
Avenue and Kaunakakai Place. The inlets are relatively low in elevation and would be the first areas to 

flood if the system capacity were exceeded. A comparison of free board at these inlets for each alternative 

and each model scenario is provided in Table 7. 

Table 7. Freeboard Summary at Existing Inlets 

Ocean Boundary 
FREEBOARD @ CDl#4 (Feet) FREEBOARD @ CDl#3 (Feet) 

QlO QSO QlO QSO 

Proposed Project 

MSL 0 0.78 0.58 0.96 0.57 
MHHW 1.2 0.78 0.58 0.96 0.57 

MHHW+l 2.2 0.77 0.58 0.95 0.57 
MHHW+2 3.2 0.7 -0.04 0.88 0.52 

MHHW+3 4.2 -0.08 -0.72 0.1 -0.16 

Alternative 1 - Earthen Channel 

MSL 0 1.84 0.85 1.99 1.39 
MHHW 1.2 1.84 0.85 1.99 1.39 

MHHW+l 2.2 1.63 0.78 1.77 1.35 
MHHW+2 3.2 0.89 0.22 1.06 0.77 

MHHW+3 4.2 -0.07 -0.7 0.11 -0.15 

Alternative 2 - Concrete Channel 

MSL 0 2.35 1.43 2.32 1.94 
MHHW 1.2 2.14 1.42 2.31 1.94 

MHHW+l 2.2 1.95 1.33 2.1 1.83 
MHHW+2 3.2 1.03 0.46 1.2 1.01 

MHHW+3 4.2 0.04 -0.5 0.21 0.06 

From a hydraulics standpoint Alternatives 1 and 2 provide more conveyance capacity than the proposed 
project, but also result in greater impacts. The earthen and concrete channels along Parcel 03 of 

Alternatives 1 and 2 increase the flow area of the wetland reach resulting in a lower tailwater at the culvert 
outlet and a lower HGL at the existing inlets. The proposed project relies on the existing flow capacity of 
the wetland reach which is limited in some sections by the existing topography (high ground & narrow 

swale). The HEC-RAS model was assumed to have a fixed boundary and therefore does not account for 
potential channel adjustments that may improve the conveyance capacity of the wetland reach. In other 

words, the models applied provide a conservative estimate of the water surface elevations through the 
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wetland reach for the proposed project. In addition, steady state model runs were performed instead of 

unsteady state runs. The latter would consider tidal fluctuations downstream and flood hydrographs of 
storm events instead of the peak discharges, which would result slightly lower water surface elevations. 

In addition to improving hydraulic conveyance, minimizing and avoiding impacts is also a key objective. 
The proposed project was intended to be a maximum avoidance alternative that achieves project 
objectives while limiting impacts to the built and natural environments. The proposed project will be 
designed to avoid impacts to the existing wetlands, Molokai Yacht Club, and the building structure on the 

Meyer Parcel (TMK (2)5-3-01: 06, Meyer R.W. LTD). Project improvements will also preserve existing 
access to the Molokai Yacht Club via Hio Place and Parcel 03. Further analysis of impacts related to the 
proposed project and alternatives will be explored in the Environmental Assessment. 
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CLIENT: 

PROJECT: 

DESIGN FOR: 

moffatt & nichol 

AT OUTLET 

SUBAREAS AREA(AC) 
SUB AREA 

Tc(MIN) 

16B 4.0 13 

15B 14.7 20 

15A 8.5 21 

9 4.2 24 

8 10.1 22 

TcMAX(MIN) 26 

C (WEIGHTED) 0.60 

lOYEAR 

lHRRAIN(IN) ~PLATES 

INTENSITY(IN/HR~PLATE 2 

QlO (CFS) 70 

SO YEAR 

lHRRAIN(IN) ~PLATES 
INTENSITY(IN/HR~PLATE 2 
QSO (CFS) 92 

AT POINT OF CONNECTION 

SUBAREAS 

16B 
15B 
15A 

9 

TcMAX(MIN) 

C (WEIGHTED) 

lOYEAR 

AREA(AC) 

4.0 
14.7 
8.5 

4.2 

24 

0.61 

SUB AREA 
Tc(MIN) 

13 
20 
21 

24 

1 HR RAIN (IN) I 1.95 IPLATE 5 
INTENSITY(IN/HRi----2-.8-iO. PLATE 2 
QlO (CFS) 54 

SO YEAR 

1 HR RAIN (IN) I 2.501PLATE 8 
INTENSITY(IN/HRi---3-. 70-1. PLATE 2 
QSO (CFS) 71 

JOB NO: 8776 

KAUNAKAKAI SYSTEM B SHEET: 1 OF 1 

DRAINAGE IMPROVEMENTS DESIGNER: CA DATE: 6/10/2015 

DESIGN FLOW RATES CHECKER: AH DATE: 6/10/2015 

PIPE PIPE PIPE TOTAL c 
L(FT) V (FPS) Tc(MIN) TC(MIN) 

1960 6 6 19 0.60 

1600 6 5 25 0.59 

1130 6 4 25 0.59 

530 6 2 26 0.74 

290 6 1 23 0.57 

PIPE PIPE PIPE TOTAL c 
L(FT) V (FPS) Tc(MIN) TC(MIN) 

1430 6 4 17 0.60 
1070 6 3 23 0.59 
600 6 2 23 0.59 

0 6 0 24 0.74 
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Hydraulic Model Results - Proposed 

Project 



HEC-RAS Plan· 10 Year River· Wetland Reach· Alignment-(1) 

Reach River Sta Profile QTotal Min Ch El W.S.Elev CritW.S. E.G. Elev E.G. Slope Ve!Chnl Flow Area Top Width Froude#Chl 
(cfs} (ft) (ft) (ft) (ft) (ft/ft} (ft/s) (sq ft) (ft) 

Alignment- (1) 1810 MSL 70.00 1.31 3.37 3.38 0.000094 0.36 260.60 206.75 0.05 
Alignment-(1) 1810 MHHW 70.00 1.31 3.37 3.36 0.000094 0.36 280.63 206.75 0.05 
Alignment-(1) 1810 111SLR 70.00 1.31 3.38 3.36 0.000093 0.37 281.52 208.76 0.05 
Alignment-(1) 1610 2ftSLR 70.00 1.31 3.45 3.45 0.000076 0.35 297.04 208.91 0.05 
Alignment - (1) 1610 3ftSLR 70.00 1.31 4.23 4.23 0.000019 0.23 458.90 210.45 0.03 

Alignment- (1) 1736.66* MSL 70.00 1.55 3.36 3.36 0.000254 0.52 212.46 213.86 0.09 
Alignment - (1) 1736.66* MHHW 70.00 1.55 3.36 3.37 0.000253 0.52 212.50 213.68 0.09 
Alignment- (1) 1736.66* 1 ft SLR 70.00 1.55 3.37 3.37 0.000250 0.52 213.43 213.89 0.08 
Alignment- (1) 1736.66* 2ftSLR 70.00 1.55 3.44 3.45 0.000197 0.48 229.79 214.05 0.08 
Alignment-(1) 1736.66* 3ftSLR 70.00 1.55 4.22 4.22 0.000033 0.27 397.28 215.69 0.03 

Alignment-(1) 1698.33* MSL 70.00 1.79 3.32 3.33 0.001042 0.83 132.41 198.19 0.16 
Alignment-(1) 1698.33* MHHW 70.00 1.79 3.33 3.33 0.001042 0.83 132.45 198.26 0.16 
Alignment-(1) 1698.33* 1 ft SLR 70.00 1.79 3.33 3.34 0.001030 0.62 133.41 200.20 0.16 
Alignment-(1) 1696.33* 2ftSLR 70.00 1.79 3.41 3.42 0.000768 0.75 151.50 216.50 0.14 
Alignment-(1) 1698.33* 3ftSLR 70.00 1.79 4.22 4.22 0.000067 0.34 328.54 220.93 0.05 

Alignment-(1) 1625 MSL 70.00 2.03 3.16 3.18 0.005352 1.45 72.13 122.74 0.34 
Alignment- (1) 1625 MHHW 70.00 2.03 3.16 3.18 0.005347 1.45 72.15 122.75 0.34 
Alignment-(1) 1625 1 ft SLR 70.00 2.03 3.17 3.19 0.005117 1.43 73.22 123.26 0.34 
Alignment-(1) 1625 2ftSLR 70.00 2.03 3.31 3.32 0.002700 1.16 90.82 131.39 0.25 
Alignment - (1) 1625 3ftSLR 70.00 2.03 4.21 4.21 0.000164 0.45 253.67 226.13 0.07 

Alignment- (1) 1558.33* MSL 70.00 1.37 2.70 2.72 0.009999 1.54 68.94 152.08 0.44 
Alignment- (1) 1558.33* MHHW 70.00 1.37 2.71 2.73 0.009017 1.49 71.21 152.73 0.42 
Alignment- (1) 1558.33* 1 ft SLR 70.00 1.37 2.64 2.67 0.013511 1.74 61.43 142.14 0.51 
Alignment- (1) 1558.33* 2ftSLR 70.00 1.37 3.23 3.24 0.000731 0.70 154.56 168.81 0.14 
Alignment - (1} 1558.33* 3ftSLR 70.00 1.37 4.21 4.21 0.000062 0.33 348.19 214.96 0.04 

Alignment- (1) 1491.66* MSL 70.00 0.71 2.08 2.10 0.006784 1.81 70.70 138.93 0.44 
Alignment- (1) 1491-66* MHHW 70.00 0.71 2.04 2.07 0.010978 1.97 65.87 138.13 0.48 
Alignment-(1) 1491.66* 1ftSLR 70.00 0.71 2.28 2.29 0.002974 1.20 99.61 143.65 0.26 
Alignment- (1) 1491-66* 2ftSLR 70.00 0.71 3.21 3.21 0.000179 0.44 247.15 178.57 0.07 
Alignment-(1) 1491.66. 3ftSLR 70.00 0.71 4.20 4.20 0.000029 0.26 442.73 208.69 0.03 

Alignment- (1) 1425 . MSL 70.00 0.05 1.35 1.38 0.013068 2.50 61.33 127.91 0.54 
Alignment- (1) 1425 MHHW 70.00 0.05 1.46 1.48 0.007171 1.95 75.19 133.48 0.40 
Alignment-(1) 1425 111SLR 70.00 0.05 2.23 2.23 0.000438 0.64 181.94 146.82 0.11 
Alignment - (1) 1425 2ftSLR 70.00 0.05 3.21 3.21 0.000065 0.32 341.08 176.59 0.04 
Alignment-(1) 1425 3ftSLR 70.00 0.05 4.20 4.20 0.000017 0.21 533.33 203.30 0.02 

Alignment-(1) 1370 MSL 70.00 -0.47 1.07 1.10 0.002719 1.26 55.57 75.29 0.26 
Alignment - (1) 1370 MHHW 70.00 -0.47 1.35 1.36 0.000991 0.90 83.07 139.84 0.16 
Alignment-(1) 1370 1ftSLR 70.00 -0.47 2.22 2.22 0.000081 0.39 223.82 167.70 0.05 
Alignment- (1) 1370 2ftSLR 70.00 -0.47 3.20 3.20 0.000015 0.22 399.04 165.03 0.02 
Alignment- (1) 1370 3ftSLR 70.00 -0.47 4.20 4.20 0.000005 0.15 586.55 190.84 0.01 

Alignment- (1) 1307.5• MSL 70.00 -0.63 0.91 0.94 0.002345 1.35 51.79 56.59 0.25 
Alignment- (1) 1307_5• MHHW 70.00 -0.63 1.29 1.30 0.000781 0.94 75.10 69.21 0.15 
Alignment- (1) 1307.5• 1 ft SLR 70.00 -0.63 2.21 2.21 0.000090 0.46 205.95 163.62 0.06 
Aligninent - (1) 1307.5* 2ftSLR 70.00 -0.63 3.20 3.20 0.000017 0.26 396.14 198.29 0.03 
Alignment- (1) 1307.5* 3ftSLR 70.00 -0.63 4.20 4.20 0.000005 0.17 596.65 202.99 0.02 

Alignment- (1) 1245 MSL 70.00 -0.80 0.73 0.78 0.002921 1.69 44.27 60.45 0.29 
Alignment- (1) 1245 MHHW 70.00 -0.80 1.24 1.26 0.000650 1.03 87.22 95.53 0.14 
Alignment-(1) 1245 1 ft SLR 70.00 -0.80 2.21 2.21 0.000087 0.52 213.45 161.31 0.06 
Alignment-(1) 1245 2ftSLR 70.00 -0.60 3.20 3.20 0.000017 0.29 415.85 210.81 0.03 
Alignment-(1) 1245 3ftSLR 70.00 -0.80 4.20 4.20 0.000005 0.19 628.31 214.55 0.02 

Alignment-(1) 1177_5• MSL 70.00 -0.86 0.46 0.52 0.004980 2.05 43.36 63.46 0.37 
Alignment-(1) 1177.5* MHHW 70.00 -0.86 1.21 1.22 0.000449 0.84 120.97 114.68 0.12 
Alignment-(1) 1177.5* 1 ft SLR 70.00 -0.86 2.20 2.20 0.000060 0.42 245.81 183.37 0.05 
Alignment-(1) 1177.5* 211SLR 70.00 -0.86 3.20 3.20 0.000014 0.25 458.10 220.13 0.02 
Alignment-(1) 1111.5• 3ftSLR 70.00 -0.86 4.20 4.20 0.000005 0.17 680.55 224.29 0.01 

Alignment- (1) 1110 MSL 70.00 -0.92 0.00 -0.26 0.08 0.008707 2.41 39.62 110.37 0.47 
Alignment - (1) 1110 MHHW 70.00 -0.92 1.20 -0.26 1.20 0.000150 0.55 189.23 128.28 0.07 
Alignment-(1) 1110 1 ft SLR 70.00 -0.92 2.20 -0.26 2.20 0.000029 0.32 321.66 140.69 0.03 
Alignment-(1) 1110 2ftSLR 70.00 -0.92 3.20 -0.26 3.20 0.000009 0.21 532.31 230.17 0.02 
Alignment-(1) 1110 3ftSLR 70.00 -0.92 4.20 -0.26 4.20 0.000003 0.15 764.18 233.59 0.01 
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WETLAND CONVEYANCE Plan: 10 Year 6/30/2015 
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WETLAND CONVEYANCE Plan: 10 Year 6/30/2015 
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HEC-RAS Plan· 50 Year River· Wetland Reach· Alignment - (1) 

Reach River Sta Profile QTotal Min Ch El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi 
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

Alignment- (1) · 1810 MSL 95.00 1.31 3.52 3.52 0.000124 0.46 310.52 209.04 0.06 

Alignment - (1) 1810 MHHW 95.00 1.31 3.52 3.52 0.000124 0.46 310.57 209.04 0.06 
Alignment - (1) 181.0 1 ft SLR 95.00 1.31 3.52 3.52 0.000123 0.46 311.20 209.04 0.06 
Alignment - (1) 1810 2ftSLR 95.00 1.31 3.57 3.57 0.000112 0.44 320.59 209.13 0.06 
Alignment- (1) 1810 3ftSLR 95.00 1.31 4.25 4.25 0.000034 0.31 463.15 210.49 0.04 

Alignment- (1) 1736.66' MSL 95.00 1.55 3.50 3.51 0.000305 0.62 242.41 214.17 0.10 
Alignment - (1) 1736.66' MHHW 95.00 1.55 3.50 3.51 0.000305 0.62 242.47 214.17 0.10 
Alignment - (1) 1736.66' 1 ft SLR 95.00 1.55 3.51 3.51 0.000303 0.62 243.14 214.18 0.09 
Alignment - (1) 1736.66' 2ftSLR 95.00 1.55 3.55 3.56 0.000266 0.59 253.10 214.28 0.09 
Alignment - (1) 1736.66' 3ftSLR 95.00 1.55 4.24 4.24 0.000060 0.37 401 .29 215.73 0.05 

Alignment- (1) 1698.33' MSL 95.00 1.79 3.46 3.47 0.001180 0.96 160.92 219.23 0.18 
Alignment - (1) 1698.33' MHHW 95.00 1.79 3.46 3.47 0.001178 0.96 160.99 219.23 0.1 8 
Alignment - (1 ) 1698.33' 1 ft SLR 95.00 1.79 3.46 3.47 0.001161 0.95 161 .79 219.24 0.17 
Alignment - (1) 1698.33' 2ftSLR 95.00 1.79 3.51 3.52 0.000936 0.89 173.44 219.36 0.1 6 
Alignment- (1) 1.698.33' 3ft SLR 95.00 1.79 4.23 4.24 0.000119 0.46 332.00 220.97 0.06 

Alignment - (1) 1625 MSL 95.00 2.03 3.28 3.30 0.005773 1.65 86.33 129.34 0.37 
Alignment - (1) 1625 MHHW 95.00 2.03 3.28 3.30 0.005761 1.65 86.39 129.36 0.37 
Alignment - (1) 1625 1 ft SLR 95.00 2.03 3.28 3.31 0.005554 1.63 87.47 129.86 0.36 
Alignment- (1) 1625 2ftSLR 95.00 2.03 3.38 3.40 0.003734 1.42 100.16 135.60 0.30 
Alignment - (1) 1625 3ftSLR 95.00 2.03 4.22 4.22 0.000294 0.61 255.74 226.16 0.09 

Alignment - (1) 1558.33' MSL 95.00 1.37 2.80 2.82 0.009434 1.69 84.84 156.00 0.44 
Alignment - (1) 1558.33. MHHW 95.00 1.37 2.81 2.83 0.009086 1.67 85.81 156.14 0.44 
Alignment - (1) 1558.33' 1 ft SLR 95.00 1.37 2.76 2.79 0.011692 1.80 79.47 155.08 0.49 
Alignment - (1) 1558.33' 2ftSLR 95.00 1.37 3.26 3.26 0.001238 0.93 158.73 170.20 0.18 
Alignment - (1) 1558.33. 3ftSLR 95.00 1.37 4.21 4.21 0.000113 0.44 349.16 215.00 0.06 

Alignment - (1) 1491.66. MSL 95.00 0.71 2.17 2.20 0.009446 2.00 83.84 141 .10 0.46 
Alignment - (1) 1491.66' MHHW 95.00 0.71 2.15 2.17 0.010937 2.11 80.04 140.47 0.49 
Alignment- (1) 1491.66• 1 ft SLR 95.00 0.71 2.34 2.36 0.004225 1.47 108.12 145.00 0.31 
Alignment - (1) 1491.66. 2ftSLR 95.00 0.71 3.22 3.22 0.000323 0.59 248.85 178.97 0.10 
Alignment - (1) 1491.66' 3ftSLR 95.00 0.71 4.21 4.21 0.000054 0.35 443.24 208.71 0.04 

Alignment- (1) 1425 MSL 95.00 0.05 1.51 1.53 0.010226 2.37 81 .55 134.08 0.48 
Alignment- (1) 1425 MHHW 95.00 0.05 1.58 1.60 0.007076 2.04 91 .61 135.02 0.41 
Alignment- (1) 1425 1 ft SLR 95.00 0.05 2.25 2.25 0.000765 0.85 185.09 147.51 0.14 
Alignment- (1) 1425 2ftSLR 95.00 0.05 3.21 3.21 0.000119 0.43 341 .85 176.68 0.06 
Alignment- (1) 1425 3ftSLR 95.00 0.05 4.20 4.20 0.000031 0.29 533.60 203.30 0.03 

Alignment- (1) 1370 MSL 95.00 -0.47 1.26 1.29 0.002460 1.35 72.10 121 .17 0.25 
Alignment- (1) 1370 MHHW 95.00 -0.47 1.44 1.46 0.001344 1.09 97.06 155.88 0.19 
Alignment- (1) 1370 1 ft SLR 95.00 -0.47 2.23 2.24 0.000145 0.52 226.32 168.03 0.07 
Alignment - (1) 1370 2ftSLR 95.00 -0.47 3.21 3.21 0.000028 0.30 399.62 185.05 0.03 
Alignment- (1) 1370 3ftSLR 95.00 -0.47 4.20 4.20 0.000009 0.21 586.74 190.85 0.02 

Alignment- (1) 1307.5' MSL 95.00 -0.63 1.10 1.13 0.002500 1.52 62.62 61.48 0.26 
Alignment- (1) 1307.5' MHHW 95.00 -0.63 1.35 1.38 0.001214 1.21 79.57 70.00 0.19 
Alignment- (1) 1307.5' 1 ft SLR 95.00 -0.63 2.22 2.23 0.000162 0.62 207.76 183.77 0.08 
Alignment- (1) 1307.5' 2ftSLR 95.00 -0.63 3.20 3.21 0.000031 0.35 396.57 198.31 0.03 
Alignment- (1) 1307.5' 3ft SLR 95.00 -0.63 4.20 4.20 0.000010 0.23 596.79 203.00 0.02 

Alignment- (1) 1245 MSL 95.00 -0.80 0.90 0.96 0.003135 1.92 57.20 83.12 0.30 
Alignment - (1) 1245 MHHW 95.00 -0.80 1.28 1.30 0.001096 1.36 90.54 96.72 0.19 
Alignment- (1) 1245 1 ft SLR 95.00 -0.80 2.21 2.22 0.000159 0.70 21 4.38 181 .63 0.08 
Alignment- (1) 1245 2 ft SLR 95.00 -0.80 3.20 3.20 0.000032 0.39 416.1 1 210.81 0.04 
Alignment- (1) 1245 3ft SLR 95.00 -0.80 4.20 4.20 0.000010 0.26 628.41 214.55 0.02 

Alignment- (1) 1177.5' MSL 95.00 -0.86 0.63 0.13 0.70 0.004776 2.19 58.31 92.39 0.37 
Alignment - (1) 1177.S- MHHW 95.00 -0.86 1.22 1.24 0.000804 1.13 122.1 8 114.78 0.16 
Alignment - (1) 1177.5' 1 ft SLR 95.00 -0.86 2.20 2.21 0.000110 0.58 246.1 3 183.55 0.06 
Alignment - (1) . 1177.S- 2ftSLR 95.00 -0.86 3.20 3.20 0.000025 0.34 458.21 220.13 0.03 
Alignment- (1) 1111.5• 3ftSLR 95.00 -0.86 4 .20 4.20 0.000008 0.23 680.59 224.29 0.02 

Alignment - (1) 1110 MSL 95.00 -0.92 0.00 -0.13 0.15 0.016037 3.27 39.62 110.37 0.64 
Alignment- (1) 1110 MHHW 95.00 -0.92 1.20 -0.13 1.21 0.000276 0.75 189.23 128.28 0.10 
Alignment- (1) 1110 1 ft SLR 95.00 -0.92 2.20 -0.13 2.20 0.000054 0.43 321 .66 140.69 0.05 
Alignment - (1) 1110 2ftSLR 95.00 -0.92 3.20 -0.13 3.20 0.000016 0.29 532.31 230.17 0.03 
Alignment - (1) 1110 3ftSLR 95.00 -0.92 4.20 -0.13 4.20 0.000006 0.20 764.18 233.59 0.02 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
RS = 1698.33* 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
RS= 1307.5* 

~ .08 .o5 I .08 
51- ----.-----------.----"--------. I Legend I 

5-H lil--------1 

4" I I ~m - I 1 ' 

I 
>----·--3 ~ '!J 

~ 
14-------~ 

0 4---------+--

-1-+--r----.-----,--r---i---c-~---.-~-+----~~~~----+-~~~~----r~-~~-,----i 

0 50 100 150 200 250 

Station (ft) 

WS3 ft SLR 

WS 2 ft SLR 

WS 1 ft SLR 

WSMHHW 

0.0 ft/s 

0.2 ft/s 

0.4 ft/s 

0.6 ft/s 
: . - -._ 

0.8 ft/s -1.0 ft/s -1.2 ft/s -1.4 ft/s 

Ground 

• Bank Sta 



WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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Note: 
WSPG Results - Proposed Project 
Tide:MHHW 

Stationing corresponds to System B as-builts. 
Inlet CDI #4 located at STA 1 +40.10 herein 
corresponds to Proposed Project STA 24+96 Q: 10-Year 

FILE: kaunakakai.wsw 
kaunakakai.OUT 

w s p G w - CIVILDESIGN Version 14.01 
Program Package serial Number: 1255 

Kaunakakai Storm Drain 
Moffatt & Nichol 

6-12-15 CBA 

WATER SURFACE PROFILE LISTING 

PAGE 1 

Date: 6-18-2015 Time: 2:46:30 

************************************************************************************************************************** ******** 
I Invert I Depth I Water 

Sta ti on I Elev I (FT) I Elev 
Q I vel vel I Energy I Super I critical I Flow Topi Height/I Base Wtl 

(CFS) I (FPS) Head I Grd.El. I Elev I Depth I width IDia.-FTlor I.D. I ZL 
I No Wth 
I Prs/Pi p 

-1- -1- -I- -1- -1- -1- -1- -1- -1- -1- -1- -I- -I 
L/Elem ICh slope I I I SF AVe I HF I SE Dpth I Froude NI Norm Dp I "N" I X-Fal 11 ZR !Type Ch 

*********!*********!********!********* *********J*******l*******l*********l*******l********l********l*******J*******I***** I"("{(-:,'(·)'( .... ')""( 
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FILE: kaunakakai.wsw 
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-1- -1- -1- -1- -1- -1- -1- -1- -I-

I I I I I I I I 
70.00 2.92 .13 3.50 .00 1.33 8.00 3.000 8.000 

-1- -1- -1- -1- -1- -1- -1- -1- -1-

I 
70.00 

-I-

I 
70.00 

-1-

I 
53.80 

-1-

I 
53.80 

-1-

I 
53.80 

-I-

I 
52.80 

-1-

I 
52.80 

-1-

2.92 
-1-

2.92 
-1-

2.24 
-1-

2.24 
-1-

2.24 
-1-

2.20 
-1-

2.20 
-1-

. 0006 . 04 . 00 . 30 2. 05 . 013 . 00 
I I I I I I I 

.13 3.56 .00 1.33 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

.0006 .05 3.83 .30 1.98 .013 .00 
I I I I I I I 

.13 3.60 .00 1.33 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

.0003 .00 .00 .30 .013 .00 
I I I I I I I 

.08 3.60 .00 1.12 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

.0003 .02 .00 .23 1.67 .013 .00 
I I I I I I I 

.08 3.64 .00 1.12 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

.0003 .09 3.82 .23 1.65 .013 .00 
I I I I I I I 

.08 3.73 .00 1.12 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

.0003 .00 .00 .23 .013 .00 
I I I I I I I 

.08 3.73 .00 1.11 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

.0003 .02 .00 .22 1.68 .013 .00 
I I I I I I I 

.08 3.77 .00 1.11 8.00 3.000 8.000 
-1- -1- -1- -1- -1- -1- -1-

. 0003 . 00 3. 62 . 22 . 013 . 00 
w s p G w - CIVILDESIGN version 14.01 

Program Package serial Number: 1255 
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WATER SURFACE PROFILE LISTING Date: 6-18-2015 Time: 2:46:30 
Kaunakakai Storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

************************************************************************************************************************** ******** 
I Invert I Depth I water I Q I vel vel I Energy I super I Critical I Flow Topi Height/I Base Wtl I No Wth 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El. I Elev I Depth I Width IDia.-FTlor I.D. I ZL IPrs/Pip 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I 

L/Elem lch slope I I I I SF AVel HF ISE DpthlFroude NINorm Dp I "N" I X-Fall I ZR !Type ch 
*********l*********l********l*********l*********l*******l*******l*********l*******l********l********l*******l*******I***** !******* 
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kaunakakai.OUT 
I I I I I I I I I I I I I 

54.000 .070 3.513 3.583 52.80 4.40 .30 3.88 .00 1. 34 6.00 2.000 6.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-

86.000 .0015 .0022 .19 3.51 .55 1. 82 .013 .00 .00 BOX 
I I I I I I I I I I I I I 

140.000 .200 3.570 3. 770 52.80 4.40 .30 4.07 .00 1.34 6.00 2.000 6.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-

JUNCT STR .0000 .0011 .00 3.57 .55 .013 .00 .00 BOX 

I 
-------------------- WARNING - Junction Analysis - change in channel Type ---------------

I I I I I I I I I I I 
140.100 .200 3.867 4.067 51.00 4.25 .28 4.35 .00 1. 31 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
199.900 .0015 .0020 .41 3.87 .53 1. 78 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
340.000 .500 3.972 4.472 51.00 4.25 .28 4.75 .00 1. 31 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0018 .00 3.97 .53 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
340.100 .500 4.033 4.533 48.20 4.02 .25 4.78 .00 1.26 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
129.900 .0050 .0018 .24 4.03 .50 1.13 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
470.000 1.150 3.618 4.768 48.20 4.02 .25 5.02 .00 1.26 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0016 .00 3.62 .50 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
470.100 1.150 3.675 4.825 45.40 3.78 .22 5.05 .00 1.21 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
34.900 .0020 .0016 .06 3.67 .47 1.48 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
505.000 1.220 3.661 4.881 45.40 3.78 .22 5 .10 .00 1.21 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
TRANS STR .0025 .0016 .01 3.66 .47 .013 .00 .00 BOX 
FILE: kaunakakai.wsw w s p G w - CIVILDESIGN version 14.01 PAGE 3 

Program Package serial Number: 1255 
WATER SURFACE PROFILE LISTING Date: 6-18-2015 Time: 2:46:30 

Kaunakakai Storm Drain 
Moffatt & Nichol 

6-12-15 CBA 
************************************************************************************************************************** ******** 

I Invert I Depth I water I Q I vel vel I Energy I super I critical I Fl ow Top I Height/ I Base Wt I I No Wth 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El. I Elev I Depth I Width I Di a. -FT I or r. D. I ZL I Prs/Pi p 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I 
L/Elem !Ch slope I I I I SF Avel HF ISE DpthlFroude NINorm Dp I "N" I X-Fall I ZR !Type ch 

*********l*********l********l*********J*********l*******l*******l*********l*******l********l********l*******l*******I***** I******* 
I I I I I I I I I I I I I 

509.000 1.230 3.588 4.818 45.40 4.54 .32 5.14 .00 1.37 5.00 2.000 5.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- 1-

19.340 .0021 .0025 .05 3.59 .57 1.72 .013 .00 .00 BOX 
I I I I I I I I I I I I I 

528.340 1.270 3.596 4.866 45.40 4.54 .32 5.19 .00 1.37 5.00 2.000 5.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- 1-

48.810 .0018 .0025 .12 .00 .57 1.80 .013 .00 .00 BOX 
I I I I I I I I I I I I I 

577.150 1.360 3.675 5.035 45.40 4.54 .32 5.36 .00 1.37 5.00 2.000 5.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- 1-

72.850 .0021 .0025 .18 3.68 .57 1.73 .013 .00 .00 BOX 
I I I I I I I I I I I I I 

650.000 1.510 3.705 5.215 45.40 4.54 .32 5.54 .00 1.37 5.00 2.000 5.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- 1-
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kaunakakai.OUT 
JUNCT STR .0000 .0018 .00 3. 71 .57 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
650.100 1. 510 3.887 5.397 38.40 3.84 .23 5.63 .00 1. 22 5.00 2.000 5.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
216.900 .0020 .0018 .38 3.89 .48 1. 55 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
867.000 1.940 3.841 5.781 38.40 3.84 .23 6.01 .00 1. 22 5.00 2.000 5.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0012 .00 3.84 .48 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
867.100 1.940 3.993 5.933 31.40 3 .14 .15 6.09 .00 1.07 5.00 2.000 5.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
2.900 .0034 .0012 .00 3.99 .39 1.11 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
870.000 1. 950 3.986 5.936 31.40 3 .14 .15 6.09 .00 1.07 5.00 2.000 5.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
TRANS STR .0000 .0012 .00 3.99 .39 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
872.000 1.950 3.946 5.896 31.40 3.93 .24 6.14 .00 1.24 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
253.000 .0020 .0020 .51 3.95 .49 1. 64 .013 .00 .00 BOX 

FILE: kaunakakai.wsw w s p G w - CIVILDESIGN Version 14.01 PAGE 4 
Program Package serial Number: 1255 

WATER SURFACE PROFILE LISTING Date: 6-18-2015 Time: 2:46:30 
Kaunakakai Storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

************************************************************************************************************************** ******** 
Invert I Depth I Water I Q I vel vel I Energ1' su~er !critical !Flow TopJHeight/IBase Wtl INo Wth 

station Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.E . E ev I Depth I width IDia.-FT or I.D. I ZL IPrs/Pip 
- -1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- -I 

L/Elem ch Slope I I I I SF Avel HF SE DpthlFroude NINorm Dp I "N" X-Falll ZR IType ch 
";,°(')';';';";,';"{;·k"!.';";,';-..'; *********l********l*********J*********l*******l*******I********* *******!********!********!******* *******!***** I******* 

I I I I I I I I I I 
1125.000 2.460 3.948 6.408 31.40 3.93 .24 6.65 .00 1.24 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- I-
JUNCT STR .0000 .0008 .00 3.95 .49 .013 .00 .00 BOX 

I I I I I I I I I I I 
1125 .100 2.460 4.239 6.699 19.70 2.46 .09 6.79 .00 .91 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- I-
179.900 .0020 .0008 .14 4.24 .31 1.18 .013 .00 .00 BOX 

I I I I I I I I I I I 
1305. 000 2.820 4.022 6.842 19.70 2.46 .09 6.94 .00 .91 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- I-
JUNCT STR .0000 .0001 .00 4.02 .31 .013 .00 .00 BOX 

I I I I I I I I I I I 
1305 .100 2.820 4.179 6.999 8.00 1.00 .02 7.01 .00 .50 4.00 2.000 4.000 .00 0 .0 

-1- -I -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- I-
179.900 .0020 .0001 .02 4.18 .12 .64 .013 .00 .00 BOX 

I I I I I I I I I I I 
1485.000 3.180 3.843 7.023 8.00 1.00 .02 7.04 .00 .50 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- I-
JUNCT STR .0000 .0000 .00 3.84 .12 .013 .00 .00 BOX 

I I I I I I I I I I I I 
1485.100 3.180 3.864 7.044 4. 50 .56 .00 7.05 .00 .34 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
4.900 .0020 .0000 .00 3.86 .07 .43 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1490.000 3.190 3.854 7.044 4. 50 .56 .00 7.05 .00 .34 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
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kaunakakai.OUT 
TRANS STR .0025 .0000 .00 3.85 .07 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1494.000 3.200 3.831 7 .031 4.50 1. 50 .03 7.07 .00 .65 1. 50 2.000 1. 500 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
178.000 .0021 .0005 .09 3.83 .19 1.01 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1672.000 3.570 3.555 7.125 4. 50 1. 50 .03 7.16 .00 .65 1. 50 2.000 1. 500 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0000 .00 3.56 .19 .013 .00 .00 BOX 

¥- FILE: kaunakakai .WSW w s p G w - CIVILDESIGN version 14.01 PAGE 5 
Program Package serial Number: 1255 

WATER SURFACE PROFILE LISTING Date: 6-18-2015 Time: 2:46:30 
Kaunakakai Storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

************************************************************************************************************************** ******** 
I Invert I Depth I water I Q I vel vel I Energy I super I critical I Fl ow Top I Height/ I Base Wt I I No Wth 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El. j Elev I Depth I width IDia.-FTlor I.D. I ZL IPrs/Pip 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I 

L/Elem !Ch slope I I I I SF Ave! HF !SE Dpth!Froude N!Norm Dp I "N" I X-Falll ZR !Type ch 
*********l*********l********l*********l*********l*******l*******l*********l*******l********l********l*******l*******I***** I******* 

I I I I I I I I I I I I I 
1672.100 3.570 3.622 7.192 1.00 .33 .00 7.19 .00 .24 1.50 2.000 1.500 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- 1-
96.900 .0020 .0000 .00 3.62 .04 .34 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1769.000 3.760 3.434 7.194 1.00 .33 .00 7.20 .00 .24 1.50 2.000 1.500 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
¥-
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Kaunakakai Drainage System B Improvements 
Drainage Report 

Appendix C 

May2016 
8776 

Hydraulic Model Results - Alternative 1 



HEC-RAS Plan: 10 Year River: Wetland Reach: Alignment- (1) 

Reach River Sta Profile QTotal Min Ch El W.S.Elev CritW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Width Froude#Chl 
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

Alignment - (1) 1765 MSL 70.00 0.00 2.44 2.44 0.000265 0.65 171.12 259.88 0.09 
Alignment-(1) 1765 MHHW 70.00 0.00 2.44 2.45 0.000263 0.65 171.84 259.88 0.09 
Alignment - (1) 1765 1 ft SLR 70.00 0.00 2.58 2.59 0.000169 0.55 208.37 260.16 0.07 
Alignment - (1) 1765 2ftSLR 70.00 0.00 3.26 3.26 0.000033 0.30 384.07 261.51 0.03 
Alignment - (1) 1765 3ftSLR 70.00 0.00 4.21 4.21 0.000007 0.17 634.83 263.42 0.02 

Alignment- (1) 1703.33. MSL 70.00 0.00 2.40 2.41 0.000697 0.95 93.10 156.80 0.14 
Alignment- (1) 1703.33. MHHW 70.00 0.00 2.40 2.42 0.000691 0.95 93.59 157.30 0.14 
Alignment-(1) 1703.33. 1 ft SLR 70.00 0.00 2.56 2.57 0.000438 0.81 119.70 181.84 0.12 
Alignment-(1) 1703.33. 2ftSLR 70.00 0.00 3.25 3.25 0.000068 0.40 289.85 257.50 0.05 
Alignment-(1) 1703.33. 3ftSLR 70.00 0.00 4.21 4.21 0.000012 0.21 537.69 259.42 0.02 

Alignment-(1) 1641.66. MSL 70.00 0.00 2.30 2.33 0.001884 1.37 54.06 87.96 0.23 
Alignment- (1) 1641.66. MHHW 70.00 0.00 2.31 2.34 0.001869 1.37 54.41 88.54 0.23 
Alignment- (1) 1641.66. 1 ft SLR 70.00 0.00 2.50 2.52 0.001068 1.12 75.30 127.51 0.18 
Alignment-(1) 1641.66. 2ftSLR 70.00 0.00 3.24 3.25 0.000144 0.55 197.16 215.50 0.07 
Alignment-(1) 1641.66. 3ftSLR 70.00 0.00 4.21 4.21 0.000021 0.27 440.19 255.42 0.03 

Alignment-(1) 1570 MSL 70.00 0.00 2.11 2.17 0.002625 1.95 35.92 24.89 0.28 
Alignment- (1) 1570 MHHW 70.00 o.ool 2.12 2.17 0.002597 1.94 36.06 24.98 0.28 
Alignment-(1) 1570 1ftSLR 70.00 0.00 2.38 2.42 0.001628 1.64 44.11 46.59 0.23 
Alignment-(1) 1570 2ftSLR 70.00 0.00 3.22 3.23 0.000277 0.85 143.77 151.82 0.10 
Alignment-(1) 1570 3ftSLR 70.00 0.00 4.21 4.21 0.000051 0.44 341.72 251.41 0.04 

Alignment- (1) 1503.33. MSL 70.00 0.00 1.89 1.96 0.003584 2.12 34.26 39.18 0.32 
Alignment-(1) 1503.33. MHHW 70.00 0.00 1.90 1.97 0.003513 2.11 34.63 40.75 0.32 
Alignment-(1) 1503.33. 1 ft SLR 70.00 o.ool 2.28 2.32 0.001408 1.52 64.19 106.97 0.21 
Alignment-(1) 1503.33. 2ftSLR 70.00 0.00 3.21 3.22 0.000152 0.65 218.58 193.12 0.07 
Alignment-(1) 1503.33. 3ftSLR 70.00 0.00 4.20 4.20 0.000028 0.34 439.96 239.96 0.03 

Alignment- (1) 1436.66. MSL 70.00 o.ool 1.58 1.66 0.005853 2.41 38.17 89.02 0.40 
Alignment- (1) 1436.66. MHHW 70.00 0.00 1.61 1.69 0.005261 2.32 41.21 95.94 0.38 
Alignment-(1) 1436.66. 1 ft SLR 70.00 0.00 2.24 2.25 0.000591 1.00 138.22 168.56 0.14 
Alignment- (1) 1436.66• 2ftSLR 70.00 0.00 3.21 3.21 0.000068 0.44 315.64 203.60 0.05 
Alignment-(1) 1436.66. 3ftSLR 70.00 0.00 4.20 4.20 0.000017 0.26 536.67 233.41 0.03 

Alignment- (1) 1390 MSL 70.00 0.00 1.28 1.31 0.004312 1.801 74.88 143.01 I 0.33 
Alignment- (1) 1390 MHHW 70.00 0.00 1.43 1.45 0.002281 1.40 97.66 159.151 0.25 
Alignment- (1) 1390 1 ft SLR 70.00 0.00 2.23 I 2.23 0.000187 0.57 228.27 172.35 0.08 
Alignment- (1) 1390 2ftSLR 70.00 0.00 3.20 3.21 0.000033 0.31 412.17 201.59 0.03 
Alignment- (1) 1390 3ftSLR 70.00 0.00 4.20 I 4.20 0.000010 0.21 I 629.11 227.74 0.02 

I 
Alignment-(1) 1345 MSL 70.00 0.00 1.16 1.17 0.001698 0.981 91.87 123.11 0.20 
Alignment-(1) 1345 MHHW 70.00 0.00 1.37 1.38 0.000756 0.751 126.19 187.02 0.14 
Alignment - (1) 1345 1 ft SLR 70.00 0.00 2.22 2.22 0.000072 0.35 291.46 199.63 0.05 
Alignment - (1) 1345 2ftSLR 70.00 0.00 3.201 3.20 0.000014 0.21 497.26 216.24 0.02 
Alignment-(1) 1345 3ftSLR 70.00 0.00 4.201 4.20 0.000004 0.14 715.55 221.38 0.01 

I 
Alignment- (1) 1307_5• MSL 70.00 0.00 1.04 1.05 0.002032 1.05 78.88 87.62 0.22 
Alignment - (1) 1307,5• MHHW 70.00 0.00 1.321 1.33 0.000943 0.81 105.93 104.21 0.16 
Alignment - (1) 1307_5• 1 ft SLR 70.00 0.00 2.22 2.22 0.000106 0.41 266.951 208.86 0.06 
Alignment- (1) 1307.S- 2ftSLR 70.00 0.00 3.201 3.20 0.000017 0.22 479.71 219.87 0.02 
Alignment- (1) 1307_5• 3ftSLR 70.00 0.00 4.20 4.20 0.000005 0.15 701.37 224.31 0.01 

I I 
Alignment - (1) 1245 MSL 70.00 0.00 0.84 0.86 0.004934 1.50 65.23 103.16 0.34 
Alignment- (1) 1245 MHHW 70.00 0.00 1.26 1.26 0.001021 a.851 112.02 123.39 0.16 
Alignment-(1) 1245 1 ft SLR 70.00 0.00 2.21 2.21 0.000116 0.40 269.42 218.36 0.06 
Alignment-(1) 1245 2ftSLR 70.00 0.00 3.20 3.20 0.000017 0.21 488.54 222.70 0.02 
Alignment-(1) 1245 3ftSLR 70.00 0.00 4.20 4.20 0.000005 0.14 713.14 227.05 0.01 

Alignment- (1) 1111.5• MSL 70.00 -0.86 0.46 0.52 0.004980 2.05 43.36 83.46 0.37 
Alignment-(1) 1111.5• MHHW 70.00 -0.86 1.21 1.22 0.000449 0.84 120.97 114.68 0.12 
Alignment- (1) 1111.5• 1 ft SLR 70.00 -0.86 2.20 2.20 0.000060 0.421 245.43 179.101 0.05 
Alignment-(1) 1177.S- 2ftSLR 70.00 -0.86 3.20 3.20 0.000013 0.25 468.62 227.901 0.02 
Alignment- (1) 1111.5• 3ftSLR 70.00 -0.86 4.20 I 4.20 0.000004 0.17 697.88 230.79 0.01 

Alignment- (1) 1110 MSL 70.00 -0.92 0.00 -0.26 0.08 0.008707 2.41 39.62 110.37 0.47 
Alignment- (1) 1110 MHHW 70.00 -0.92 1.20 -0.26 1.20 0.000150 0.55 189.23 128.28 0.07 
Alignment- (1) 1110 1 ft SLR 70.00 -0.92 2.20 -0.26 2.20 0.000029 0.32 321.66 140.69 0.03 
Alignment - (1) 1110 2ftSLR 70.00 -0.92 3.20 -0.26 3.20 0.000009 0.21 532.31 230.17 0.02 
Alignment- (1) 1110 3ftSLR 70.00 -0.921 4.20 -0.26 4.20 0.000003 0.15 764.18 233.59 0.01 
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HEC-RAS Plan: 50 Year River: Wetland Reach: Alignment- (1) 

Reach River Sta Profile QTotal Min Ch El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude#Chl 
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

Alignment- (1) 1765 MSL 95.00 0.00 2.68 2.69 0.000233 0.67 234.50 260.36 0.09 
Alignment-(1) 1765 MHHW 95.00 0.00 2.68 2.69 0.000233 0.67 234.66 260.37 0.09 

Alignment-(1) 1765 1 ft SLR 95.00 0.00 2.75 2.76 0.000192 0.62 253.33 260.51 0.08 

Alignment- (1) 1765 2ftSLR 95.00 0.00 3.30 3.30 0.000056 0.39 395.30 261.60 0.04 

Alignment - (1) 1765 3ftSLR 95.00 0.00 4.22 4.22 0.000013 0.23 637.23 263.44 0.02 

I 
Alignment-(1) 1703.33' MSL 95.00 0.00 2.65 2.66 0.000621 1.00 137.66 216.03 0.14 

Alignment-(1) 1703.33' MHHW 95.00 0.00 2.65 2.66 0.000620 1.00 137.80 216.22 0.14 
Alignment-(1) 1703.33' 1ftSLR 95.00 0.00 2.73 2.74 0.000504 0.93 155.57 239.03 0.13 
Alignment- (1) 1703.33' 2ftSLR 95.00 0.00 3.29 3.29 0.000115 0.53 300.14 257.58 0.06 

Alignment - (1) 1703.33' 3ftSLR 95.00 0.00 4.22 4.22 0.000022 0.28 539.88 259.44 0.03 

Alignment- (1) 1641.66' MSL 95.00 0.00 2.56 2.59 0.001625 1.42 83.24 133.17 0.22 
Alignment- (1) 1641.66' MHHW 95.00 0.00 2.56 2.59 0.001621 1.42 83.35 133.25 0.22 

Alignment-(1) 1641.66' 1f!SLR 95.00 0.00 2.66 2.68 0.001208 1.28 96.71 142.03 0.19 

Alignment- (1) 1641.66' 2ftSLR 95.00 0.00 3.28 3.28 0.000248 0.73 204.53 223.98 0.09 

Alignment- (1) 1641.66' 3f!SLR 95.00 0.00 4.22 4.22 0.000037 0.36 442.05 255.43 0.04 

Alignment-(1) 1570 MSL 95.00 0.00 2.34 2.42 0.003180 2.27 42.68 39.53 0.31 

Alignment- (1) 1570 MHHW 95.00 0.00 2.35 2.43 0.003172 2.27 42.73 39.72 0.31 

Alignment- (1) 1570 1i!SLR 95.00 0.00 2.49 2.56 0.002447 2.06 51.01 77.20 0.28 

Alignment- (1) 1570 2ftSLR 95.00 0.00 3.24 I 3.26 0.000493 1.14 146.50 152.86 0.13 

Alignment - (1) 1570 3ftSLR 95.00 0.00 4.21 4.21 0.000094 0.60 342.79 251.42 0.06 

I 
Alignment-(1) 1503.33' MSL 95.00 0.00 2.09 2.18 0.004292 2.47 44.51 78.37 0.36 

Alignment-(1) 1503.33' MHHW 95.00 0.00 2.09 I 2.18 0.004263 2.46 44.72 79.72 0.36 

Alignment-(1) 1503.33' 1ftSLR 95.00 0.00 2.34 2.40 0.002225 1.95 70.70 112.46 0.26 
Alignment-(1) 1503.33' ZftSLR 95.00 0.00 3.22 I 3.23 0.000274 0.87 220.49 193.66 0.10 
Alignment-(1) 1503.33' 3ftSLR 95.00 0.00 4.21 4.21 0.000052 0.46 440.63 239.98 0.04 

Alignment-(1) 1436.66' MSL 95.00 0.00 1.73 1.83 0.006471 2.70 55.47 145.49 0.43 

Alignment-(1) 1436.66' MHHW 95.00 0.00 1.75 1.84 0.005957 2.62 58.74 148.82 0.41 

Alignment- (1) 1436.66' 1ftSLR 95.00 0.00 2.27 2.29 0.000990 1.31 143.61 169.24 0.18 
Alignment~ (1) 1436.66' Zf!SLR 95.00 0.00 3.21 3.22 0.000125 0.60 316.87 203.85 0.07 
Alignment- (1) 1436.66' 3ftSLR 95.00 0.00 4.20 4.20 0.000031 0.36 537.10 233.42 0.03 

Alignment- (1) 1390 MSL 95.00 0.00 1.45 1.48 0.003841 1.84 100.80 159.39 0.32 

Alignment-(1) 1390 MHHW 95.00 0.00 1.56 1.58 0.002433 1.56 118.23 160.70 0.26 
Alignment- (1) 1390 1ftSLR 95.00 0.00 2.25 2.25 0.000328 0.76 231.84 173.01 0.10 
Alignment- (1) 1390 ZftSLR 95.00 0.00 3.21 3.21 0.000061 0.42 412.97 201.67 0.05 

Alignment-(1) 1390 3ftSLR 95.00 0.00 4.20 4.20 0.000019 0.28 629.40 227.75 0.03 

Alignment-(1) 1345 MSL 95.00 0.00 1.33 1.35 0.001603 1.06 119.06 177.40 0.20 
Alignment-(1) 1345 MHHW 95.00 0.00 1.48 1.49 0.001173 1.00 146.42 193.15 0.18 

Alignment - (1) 1345 1 ft SLR 95.00 0.00 2.24 2.24 0.000128 0.48 294.82 199.98 0.06 

Alignment-(1) 1345 2ftSLR 95.00 0.00 3.21 3.21 0.000026 0.28 497.96 216.26 0.03 

Alignment-(1) 1345 3ftSLR 95.00 0.00 4.20 4.20 0.000008 0.19 715.77 221.38 0.02 

Alignment-(1) 1307.5' MSL 95.00 0.00 1.21 1.22 0.002352 1.22 94.50 97.92 0.24 
Alignment- (1) 1307.5' MHHW 95.00 0.00 1.40 1.41 0.001386 1.02 114.05 106.41 0.19 

Alignment-(1) 1307.5' 1 ft SLR 95.00 0.00 2.23 2.23 0.000189 0.56 269.51 209.00 0.08 

Alignment - (1) 1307.5' 2ftSLR 95.00 0.00 3.21 3.21 0.000031 0.30 480.23 219.88 0.03 

Alignment - (1) 1307.5' 3ftSLR 95.00 0.00 4.20 4.20 0.000009 0.20 701.54 224.31 0.02 

Alignment-(1) 1245 MSL 95.00 0.00 1.00 1.02 0.004562 1.59 82.09 109.17 0.33 
Alignment- (1) 1245 MHHW 95.00 0.00 1.30 1.31 0.001631 1.10 117.54 125.41 0.21 
Alignment- (1) 1245 1 ft SLR 95.00 0.00 2.22 2.22 0.000209 0.53 270.91 218.391 0.08 

Alignment-(1) 1245 2ftSLR 95.00 0.00 3.20 3.20 0.000031 0.28 488.88 222.70 0.03 

Alignment-(1) 1245 3ftSLR 95.00 0.00 4.20 4.20 0.000009 0.19 713.26 227.06 0.02 

Alignment - (1) 1177.5' MSL 95.00 -0.86 0.63 0.13 0.70 0.004776 2.19 58.31 92.39 0.37 
Alignment- (1) 1177.5' MHHW 95.00 -0.86 1.22 1.24 0.000804 1.13 122.18 114.78 0.16 

Alignment- (1) 1177.5' 1 ft SLR 95.00 -0.86 2.20 2.21 0.000110 0.58 245.75 179.26 0.06 

Alignment- (1) 1177.5' 2ftSLR 95.00 -0.86 3.20 3.20 0.000025 0.34 468.73 227.90 0.03 

Alignment- (1) 1177.5' 3ftSLR 95.00 -0.86 4.20 4.20 0.000008 0.23 697.92 230.79 0.02 

Alignment- (1) 1110 MSL 95.00 -0.92 0.00 -0.13 0.15 0.016037 3.27 39.62 110.37 0.64 

Alignment- (1) 1110 MHHW 95.00 -0.92 1.20 -0.13 1.21 0.000276 0.75 189.23 128.28 0.10 

Alignment-(1) 1110 1ftSLR 95.00 -0.92 2.20 -0.13 2.20 0.000054 0.43 321.66 140.69 0.05 
Alignment- (1) 1110 2ftSLR 95.00 -0.92 3.20 -0.13 3.20 0.000016 0.29 532.31 230.17 0.03 

Alignment - (1) 1110 3f!SLR 95.00 -0.92 4.20 -0.13 4.20 0.000006 0.20 764.18 233.59 0.02 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
RS= 1307.5* 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
RS= 1177.5* 

----- .08 .05 .08------
6--1 Legend 

5 1~ 

3- - l 

I ,,________.,, 
I 

1 

~ 
'\,.c~ 

I ~ o---jl ____ _ 

-1---t----,-----.---r-.---,------,----------,-------,-------,--;-----,-------,--,---,----t-.,----c----,--,--t----,--.-----,----------,--___, 

0 50 100 150 200 250 

Station (ft) 

~ 

WS 3 ft SLR 

WS2 ft SLR 

WS 1 ft SLR 

WS MHHW 

0.4 ft/s 

0.6 ft/s 

0.8 ft/s -1.0 ft/s -1.2 ft/s 
---::i---

Ground 

• Bank Sta 



--~ --E 
::l ....... 
co 
0 
_J 
Cf) 

~ 

c 
0 
~ 
co 
> 
Q) 

w 

WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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Note: 
WSPG Results - Alternative 1 
Tide:MHHW 
Q: 10-Year 

FILE: kaunakakai.wsw 
kaunakakai .OUT 

Stationing corresponds to System B as-builts. 
Inlet CDI #4 located at STA 1+40.10 herein 
corresponds to Alternative 1STA24+18 

PAGE 1 w s p G w - CIVILDESIGN Version 14.01 
Program Package serial Number: 1255 

WATER SURFACE PROFILE LISTING Date: 6-29-2015 Time: 4:57:30 
Kaunakakai storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

************************************************************************************************************************** ******** 
I Invert I Depth I Water I Q I vel vel I Energy I super !critical !Flow TopJHeight/JBase Wt! 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd.El. I Elev I Depth I width IDia.-FTJor I.D. J ZL 
-!- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I-

L/Elem Jch Slope I I I I SF Ave! HF JSE DpthJFroude NJNorm Dp I "N" I X-Fall J ZR 
*********l*********l********l*********l*********l*******l*******l*********l*******l********l********l*******l*******I***** 

I I I I I I I I I I I I 
-490.000 -.470 2.910 2.440 70.00 .34 .00 2.44 .01 1.18 142.49 61 

-!- -1- -!- -!- -1- -1- -1- -1- -1- -1- -1- -!- -!-
WALL EXIT 

I I I I I I I I I I I I 
-490.000 -.470 2.911 2.441 70.00 3.01 .14 2.58 .01 1.33 8.00 3.000 8.000 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
77.000 .0009 .0003 .03 2.92 .31 2.07 .013 .00 

I 
-413.000 

-1-
78.000 

I 
-335.000 

-1-
JUNCT STR 

I 
-334.900 

-1-
59.900 

I 
-.400 

-1-
.0010 

I 
-.320 

-1-
.0000 

I 
-.320 

-1-
.0010 

I 
2.863 

-1-
I 

2.463 
-1-

WARNING - Flow depth near top of box conduit 
I I I I 

70.00 3.06 .14 2.61 .00 1.33 8.00 3.000 
-1- -1- -1- -1- -1- -1- -1- -1-

. 0004 . 03 2. 86 . 32 1. 98 . 013 
-------------------- WARNING - Flow depth near top of box conduit --------------------

I I I ! I I I I I 
2.807 2.487 70.00 3.12 .15 2.64 .00 1.33 8.00 3.000 

-1- -1- -1- -1- -1- -1- -1- -!- -1- -1-
.0002 .00 2.87 .33 .013 

WARNING - Flow depth near top of box conduit ------------
I 

2.874 
-1-

I 
2.554 

-1-

I 
53.80 

-1-
2.34 

-1-

! I I I I 
.09 2.64 .02 1.12 8.00 3.000 

-1- -1- -1- -1- -1- -1-
. 0002 . 01 2. 89 . 24 1. 67 . 013 

-------------------- WARNING - Flow depth near top of box conduit --------------------
FILE: kaunakakai.wsw w s p G w - CIVILDESIGN Version 14.01 

Program Package serial Number: 1255 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

!No Wth 
I Prs/Pi p 

-I 
!Type ch 
J-!(';'(-/( .. ,'(•/('/(';'( 

I 
0 

I-

I 
0 

I-
BOX 

0 
!

BOX 

0 
I-

BOX 

I 
0 

I-
BOX 

PAGE 

.0 

.o 

.0 

.0 

.0 

2 

WATER SURFACE PROFILE LISTING Date: 6-29-2015 Time: 4:57:30 
Kaunakakai Storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

************************************************************************************************************************** ******** 
I Invert I Depth I Water I Q I vel Ve l I Energy I super I Cri ti cal I Fl ow Top I Height/ I Base Wt I I No Wth 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El . I Elev I Depth I Width I Di a. -FT I or I. D. I ZL I Prs/Pi p 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I 

L/Elem Jch Slope I I I I SF Ave! HF ISE DpthJFroude NJNorm Dp I "N" I X-FallJ ZR JType ch 
*********l*********l********l*********l*********l*******l*******l*********l*******l********l********l*******l*******I***** I******* 

I I I I I I I I I I I I I 
-275.000 -.260 2.823 2.563 53.80 2.38 .09 2.65 .00 1.12 8.00 3.000 8.000 .00 

-1- -!- -!- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
155.146 .0010 .0002 .03 2.82 .25 1.65 .013 .00 

I 
-119.854 

-1-
97.854 

I 
-22.000 

-1-

I 
-.101 

-1-
.0010 

I 
.000 

-1-

-------------------- WARNING - Flow depth near top of box conduit --------------------
! I I I I I I I I 

2.692 2.592 53.80 2.50 .10 2.69 .00 1.12 8.00 3.000 
-1- -1- -1- -1- -!- -1- -1- -1- -1- -1-

I 
2.611 

-1-

I 
2.611 

-1-
I 

53.80 
-1-

2.58 
-1-

.0003 .02 2.69 .27 1.65 .013 
I I I I 

.10 2.71 .00 1.12 
-1- -1- -1- -1-
Page 1 

8.00 
I 

3.000 
-1- -1-

I 
8.000 

-1-
.00 

I 
8.000 

-1-

.00 

.00 

.00 

.00 

0 
!

BOX 

0 
!

BOX 
I 

0 
I-

.0 

.0 

.0 



JUNCT STR 
I 

-21. 900 
-1-

73.900 
I 

52.000 
-1-

TRANS STR 
I 

54.000 
-1-

86.000 
I 

140.000 
-1-

JUNCT STR 

.0000 
I 

.000 
-1-

.0009 
I 

.070 
-1-

.0000 
I 

.070 
-1-

.0015 
I 

.200 
-1-

.0000 

-\'-FILE: kaunakakai.wsw 

I 
2.619 

-1-

I 
2.565 

-1-

I 
2.469 

-1-

I 
2.526 

-1-

I 
2.619 

-1-

I 
2.635 

-1-

I 
2.539 

-1-

I 
2.726 

-!-

I 
52.80 

-1-

I 
52.80 

-1-

I 
52.80 

-1-

I 
52.80 

-!-

2.52 
-1-

2.57 
-1-

4.40 
-1-

4.40 
-!-

kaunakakai.OUT 
.0003 .00 

I 
.10 

-1-
.0003 

I 
.10 

-1-
.0003 

I 
.30 

-1-
.0022 

I 

2.72 
-1-

.02 

2.74 
-1-

.00 
I 

2.84 
-1-

.19 

2.65 

.02 
-1-

2.64 
I 

.00 
-1-

2.57 

.00 
-1-

2.47 
I 

.30 3.03 .00 
-1- -1- -1-

.0011 .00 2.53 
-------------------- WARNING - Junction Analysis - change in 

w s p G w - CIVILDESIGN version 14.01 
Program Package serial Number: 1255 

.28 
I 

1.11 8.00 
-1-

.27 1.68 
I 

1.11 8 .00 
-1-

.28 

1. 34 
I 

-1-
.55 

1. 34 
-1-

6.00 

1. 82 

6.00 

.55 
channel Type 

.013 

3.000 
-1- -1-

.013 
I 

3.000 
-1- -1-

.013 
I I 

2.000 
-1- -1-

.013 

2.000 
-1- -1-

.013 

.00 
I 

8.000 
-1-

.00 
I 

8.000 
-1-

.00 
I 

6.000 
-1-

.00 
I 

6.000 
-1-

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

BOX 
I 

0 
1-

BOX 
I 

0 
1-

BOX 
I 

0 
1-

BOX 
I 

0 
1-

BOX 

.0 

.0 

.0 

.0 
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WATER SURFACE PROFILE LISTING Date: 6-29-2015 Time: 4:57:30 
Kaunakakai Storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

************************************************************************************************************************** ******** 
station 

L/Elem 
"1:"1:"1:-;':·';'(;'(-;'(';°(';°( 

140.100 

199.900 

340.000 

JUNCT STR 

340.100 

129.900 

470.000 

JUNCT STR 

470.100 

34.900 

505.000 

TRANS STR 

509.000 

19.340 

528.340 

Invert I Depth I water 
Elev I (FT) I Elev 

-1- -!-
ch slope I I 
*********!********!********* 

I I 
.200 2.812 3.012 

-1- -1-
.0015 

I 
.500 

-1-
.0000 

I 
.500 

-1-
.0050 

I 
1.150 

-I-
.0000 

I 
1.150 

-1-
.0020 

I 
1. 220 

-1-
.0025 

I 
1.230 

-1-
.0021 

I 
1.270 

I 
2.918 

-I-

I 
2.978 

-I-

I 
2.563 

-I-

I 
2.620 

-I-

I 
2.606 

-I-

I 
2.533 

-I-

I 
2.541 

3.418 

3.478 

3. 713 

3. 770 

3.826 

3.763 

3.811 

Q I vel vel I Energy 
(CFS) I (FPS) Head I Grd.El. 

-1- -1- -I-
I SF Ave! HF 

*********1*******1******* 1 ********* 
I 

51.00 
-I-

I 
51.00 

-1-

I 

4.25 
-1-

4.25 
-1-

48.20 4.02 
-1- -I-

.28 3.29 

.0020 .41 

.28 3.70 

.0018 .00 

.25 3.73 

.0018 .24 
I I 

48.20 
-I-

4.02 .25 3.96 
-1-

.0016 
I 

45.40 
-1-

3.78 .22 

.00 

3.99 
-1-

I 
45.40 3.78 

-1- -I-

I 
45.40 4.54 

-1- -I-

I 
45.40 4. 54 

.0016 .06 

.22 4.05 

.0016 .01 

.32 4.08 

.0025 .05 

.32 4.13 

Page 2 

Super Jcritical I Flow Top 
Elev I Depth I Width 

Height/I Base wtJ 
Dia.-FT!or I.D. I ZL 

-1- -!-
"N" 

-I
x-Fall I ZR SE DpthlFroude N!Norm Dp 

*******!********!******** *******!*******!***** 
I 

.00 
-1-

2.81 
I 

.00 
-1-

2.92 
I 

.00 
-1-

2.98 
I 

.00 
-1-

2.56 
I 

.00 
-1-

2. 62 
I 

.00 
-1-

2.61 
I 

.00 
-1-

2.53 
I 

.00 

1. 31 

.53 

1. 31 

.53 

1.26 

.so 
1.26 

.50 

1.21 

.47 

1.21 

.47 

1. 37 

.57 

1. 37 

6.00 

1. 78 

6.00 

6.00 

1.13 

6.00 

6.00 

1.48 

6.00 

5.00 

1. 72 

5.00 

2.000 

.013 

2.000 

.013 

2.000 

.013 

2.000 

.013 

2.000 
-1-

.013 

2.000 
-1-

.013 
I 

2.000 
-1-

.013 

2.000 

I 
6.000 

-1-
.00 

I 
6.000 

-1-
.00 

I 
6.000 

-1-
.00 

I 
6.000 

-1-
.00 

I 
6.000 

-1-
.00 

I 
6.000 

-1-
.00 

I 
5.000 

-1-
.00 

I 
5.000 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

I No Wth 
I Prs/Pi p 

-I 
Type ch 
-;':"J'd(';':'f:•;'(;'( 

0 .0 

BOX 

0 .0 

BOX 

0 .0 

BOX 

0 .0 

BOX 

0 .0 

BOX 

0 .0 

BOX 
I 

0 .0 
1-

BOX 
I 

0 .0 



kaunakakai.OUT 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-

48.810 .0018 .0025 .12 .00 .57 1.80 .013 .00 .00 BOX 
I I I I I I I I I I I I I 

577.150 1. 360 2.620 3.980 45.40 4. 54 .32 4.30 .00 1. 37 5.00 2.000 5.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-

72.850 .0021 .0025 .18 2.62 .57 1. 73 .013 .00 .00 BOX 
~FILE: kaunakakai.WSW w s p G w - CIVILDESIGN Version 14.01 PAGE 4 

Program Package Serial Number: 1255 
WATER SURFACE PROFILE LISTING 

Kaunakakai Storm Drain 
Moffatt & Nichol 

6-12-15 CBA 

Date: 6-29-2015 Time: 4: 57: 30 

************************************************************************************************************************** ******** 
I Invert Depth I water I Q vel vel I Energ1' I super I critical I Flow ToplHeight/IBase Wtl INo Wth 

Station I Elev (FT) I Elev I (CFS) (FPS) Head I Grd.E .1 Elev I Depth I width IDia.-FTlor I.D. I ZL IPrs/Pip 
-1- - - -1- -1- - - -1- -1- -1- -1- -1- -1- -1- -1- -I 

L/Elem ICh Slope I I SF Avel HF ISE DpthlFroude NINorm Dp I "N" I X-Falll ZR !Type ch 
*********!********* ********!*********!********* *******l*******l*********l*******J********l********l*******l*******I***** I******* 

I I I I I I I I I I I 
650.000 1.510 2.650 4.160 45.40 4.54 .32 4.48 .00 1.37 5.00 2.000 5.000 .00 0 .0 

-1- - - -1- I- - - -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0018 .00 2.65 .57 .013 .00 .00 BOX 

I I I I I I I I I I I 
650.100 1. 510 2.833 4.343 38.40 3.84 .23 4. 57 .00 1. 22 5.00 2.000 5.000 .00 0 .0 

-1- - - -1- -1- - - -1- -1- -1- -1- -1- -1- -1- -1- I-
216.900 .0020 .0018 .38 2.83 .48 1. 55 .013 .00 .00 BOX 

I I I I I I I I I I I 
867.000 1.940 2.786 4. 726 38.40 3.84 .23 4.96 .00 1.22 5.00 2.000 5.000 .00 0 .0 

-1- - - -1- -1- - - -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0012 .00 2.79 .48 .013 .00 .00 BOX 

I I I I I I I I I I I 
867.100 1.940 2.938 4.878 31.40 3 .14 .15 5.03 .00 1.07 5.00 2.000 5.000 .00 0 .0 

-1- - - -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
2.900 .0034 .0012 .00 2.94 .39 1.11 .013 .00 .00 BOX 

I I I I I I I I I I I I 
870.000 1.950 2.931 4.881 31.40 3.14 .15 5.03 .00 1.07 5.00 2.000 5.000 .00 0 .0 

-1- - - -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
TRANS STR .0000 .0012 .00 2.93 .39 .013 .00 .00 BOX 

I I I I I I I I I I I I 
872.000 1.950 2.892 4.842 31.40 3.93 .24 5.08 .00 1.24 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
253.000 .0020 .0020 .51 2.89 .49 1. 64 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1125.000 2.460 2.894 5.354 31.40 3.93 .24 5.59 .00 1.24 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0008 .00 2.89 .49 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1125 .100 2.460 3.184 5.644 19.70 2.46 .09 5.74 .00 .91 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
179.900 .0020 .0008 .14 3.18 .31 1.18 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
1305.000 2.820 2.967 5.787 19.70 2.46 .09 5.88 .00 .91 4.00 2.000 4.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I -1- -1- I-
JUNCT STR .0000 .0001 .00 2.97 .31 .013 .00 .00 BOX 

~FILE: kaunakakai.WSW w s p G w - CIVILDESIGN version 14.01 PAGE 
Program Package Serial Number: 1255 

WATER SURFACE PROFILE LISTING Date: 6-29-2015 Time: 4:57:30 
Kaunakakai Storm Drain 

Moffatt & Nichol 
6-12-15 CBA 

Page 3 

5 



-'f 

kaunakakai.OUT 
************************************************************************************************************************** ******** 
Station 

L/Elem 
-:(•,'(-!("/(**** ... '( 

1305 .100 

179.900 

1485.000 

JUNCT STR 

1485.100 

4.900 

1490.000 

TRANS STR 

1494.000 

178.000 

1672.000 

JUNCT STR 

1672 .100 

96.900 

1769.000 

Invert I Depth 
Elev I (FT) 

-[-
Ch Slope I 
*********[******** 

I 
2.820 3.125 

-1-
.0020 

I 
3.180 2.788 

-[-
.0000 

I 
3.180 2.810 

-1-
.0020 

I 
3.190 2.800 

-1-
.0025 

I 
3. 200 2. 776 

-1-
.0021 

I 
3.570 2.501 

-1-
.0000 

I 
3.570 2.567 

-1-
.0020 

I 
3.760 2.380 

-1-

water 
Elev 

Q I Vel Vel I Energy I Super critical !Flow Top 
(CFS) I (FPS) Head I Grd.El. I Elev Depth I Width 

-1- -1- -1- -1- - - -J-
I SF Ave! HF JSE Dpth Froude NJ Norm Dp 

Height/I Base Wt! 
Dia.-FT[or I.D.J ZL 

"N" 
-I

x-Fall I ZR 
-.'(-;'(";'(')'O'("/(-!('/(-!( *********l*******l*******l*********I******* ********!******** *******!*******!***** 

5.945 

5.968 

5.990 

5.990 
-I-

I 
5.976 

-1-

I 
6.071 

-1-

I 
6.137 

-1-

I 
6.140 

-1-

I I I I 
8. 00 1. 00 . 02 5. 96 . 00 . 50 

-1- -1- -1- -1- - - -1-
I 

8.00 
-I-

I 
4.50 

-1-

I 
4.50 

-I-

I 
4. 50 

-1-

I 
4. 50 

-J-

I 
1.00 

-1-

I 
1.00 

-1-

1.00 
-1-

.56 
-1-

.56 
-1-

1. 50 
-1-

1. 50 
-1-

.33 
-1-

.33 
-1-

. 0001 . 02 3 .12 .12 
I I 

. 02 5. 98 .00 
-[- -1- - -

.0000 .00 2.79 
I I 

. 00 5. 99 .00 
-[- -1- - -

.0000 .00 2.81 
I I 

. 00 5. 99 . 00 
-1- -1- - -

.0000 .00 2.80 
I 

.03 
-1-

.0005 
I 

.03 
-1-

.0000 
I 

.00 
-1-

.0000 
I 

.00 
-1-

6.01 
-1-

.09 

6.11 
-1-

.00 
I 

6.14 
-1-

.00 

6.14 
-1-

Page 4 

.00 
-1-

2.78 
I 

.00 
-1-

2.50 
I 

.00 
-1-

2.57 
I 

.00 
-1-

.50 

.12 

.34 

I 

-I

I 

-1-
.07 

.34 

.07 

.65 

I 

-1-

-1-
.19 

.65 
-1-

.19 

.24 
-1-

.04 

.24 
-[-

4.00 

.64 

4.00 

4.00 

.43 

4.00 

1. 50 

1.01 

1. 50 

1. 50 

.34 

1. 50 

2.000 

.013 

2.000 

.013 

2.000 

.013 

2.000 

.013 

2.000 
-1-

.013 
I 

2.000 
-1-

.013 

2.000 
-1-

.013 

2.000 
-1-

I 
4.000 

-1-
.00 

I 
4.000 

-1-
.00 

I 
4.000 

-1-
.00 

I 
4.000 

-1-
.00 

I 
1. 500 

-1-
.00 

I 
1. 500 

-1-
.00 

I 
1. 500 

-1-
.00 

I 
1. 500 

-1-

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

I No Wth 
I Prs/Pi p 

-I 
!Type ch I ';,':"J'n':')':*•':·# 

I 
0 .0 

!-
BOX 

I 
0 .0 

1-
BOX 

I 
0 .0 

!-
BOX 

I 
0 .0 

[-
BOX 

I 
0 .0 

!-
BOX 

I 
0 .0 

!-
BOX 

I 
0 .0 

!-
BOX 

I 
0 .0 

I-
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HEC-RAS Plan- 10 Year River: Wetland Reach: Alignment- (1) 

Reach River Sta Profile QTotal Min Ch El W.S. Elev CritW.S. E.G. Elev E.G. Slope VelChnl Flow Area Top Width Froude#Chl 

(els) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

Alignment-(1) 1570 MSL 70.00 0.00 2.111 2.17 0.002625 1.95 35.92 24.89 0.28 

Alignment-(1) 1570 MHHW 70.00 0.00 2.12 2.171 0.002597 1.94 36.06 24.98 0.28 

Alignment- (1) 1570 1 ft SLR 70.00 0.00 2.38 2.42 0.001628 1.64 44.11 46.59 0.23 

Alignment- (1) 1570 2ftSLR 70.00 0.00 3.22 3.23 0.000277 0.85 143.77 151.82 0.10 

Alignment- (1) 1570 3ftSLR 70.00 0.00 4.21 4.21 0.000051 0.44 341.72 251.41 0.04 

Alignment-(1) 1503.33" MSL 70.00 0.00 1.89 1.96 0.003584 2.12 34.26 39.18 0.32 

Alignment- (1) 1503.33" MHHW 70.00 0.00 1.90 1.97 0.003513 2.11 34.63 40.75 0.32 

Alignment- (1) 1503.33" 1 ft SLR 70.00 0.00 2.28 2.32 0.001408 1.52 64.19 106.97 0.21 

Alignment- (1) 1503.33" 2ftSLR 70.00 0.00 3.21 3.22 0.000152 0.65 218.58 193.12 0.07 

Alignment- (1) 1503.33" 3ftSLR 70.00 0.00 4.20 4.20 0.000028 0.34 439.96 239.96 0.03 

Alignment - (1) 1436.66" MSL 70.00 0.00 1.58 1.66 0.005853 2.41 38.17 89.02 0.40 

Alignment- (1) 1436.66" MHHW 70.00 0.00 1.61 1.69 0.005261 2.32 41.21 95.94 0.38 

Alignment-(1) 1436.66" 1 ft SLR 70.00 0.00 2.24 2.25 0.000591 1.00 138.22 168.561 0.14 

Alignment- (1) 1436.66" 2ftSLR 70.00 0.00 3.21 3.21 I 0.000068 0.44 315.64 203.60 0.05 

Alignment- (1) 1436.66" 3ftSLR 70.00 o.ool 4.20 4.20 0.000017 0.26 536.67 233.41 0.03 

Alignment- (1) 1390 MSL 70.00 0.00 1.28 1.31 0.004312 1.80 74.88 143.01 I 0.33 

Alignment - (1) 1390 MHHW 70.00 0.00 1.431 1.45 0.002281 1.40 97.66 159.15 0.25 

Alignment-(1) 1390 1 ft SLR 70.00 0.00 2.23 2.23 0.000187 0.57 228.27 172.35 0.08 

Alignment- (1) 1390 2ftSLR 70.00 o.ool 3.20 I 3.21 0.000033 0.31 412.17 201.59 0.03 

Alignment-(1) 1390 3ftSLR 70.00 o.ool 4.20 4.20 0.000010 0.21 629.11 227.74 0.02 

Alignment-(1) 1345 MSL 70.00 o.ool 1.16 1.17 0.001698 0.98 91.87 123.11 0.20 

Alignment-(1) 1345 MHHW 70.00 0.00 1.37 1.38 0.000756 0.75 126.19 187.02 0.14 

Alignment-(1) 1345 1 ft SLR 70.00 0.00 2.22 2.22 0.000072 0.35 291.46 199.63 0.05 

Alignment - (1) 1345 2ftSLR 70.00 o.ool 3.201 3.20 0.000014 0.21 497.26 216.24 0.02 

Alignment-(1) 1345 3ftSLR 70.00 o.ool 4.201 I 4.201 0.000004 0.14 715.55 221.38 0.01 

Alignment - (1) 1307.5" MSL 70.00 0.00 1.04 1.051 0.002032 1.05 78.88 87.62 0.22 

Alignment- (1) 1307.5" MHHW 70.00 0.00 1.32 1.331 0.000943 0.81 105.93 104.21 0.16 

Alignment - (1) 1307.5" 1ftSLR 70.00 0.00 2.22 2.22 0.000106 0.41 266.95 208.86 0.06 

Alignment- (1) 1307.5" 2ftSLR 70.00 0.00 3.20 3.20 0.000017 0.22 479.71 219.87 0.02 

Alignment - (1) 1307.5" 3ftSLR 70.00 0.00 4.20 4.20 0.000005 0.15 701.37 224.31 0.01 

Alignment-(1) 1245 MSL 70.00 0.00 0.84 0.86 0.004934 1.50 65.23 103.16 0.34 

Alignment - (1) 1245 MHHW 70.00 0.00 1.26 1.26 0.001021 0.85 112.02 123.39 0.16 

Alignment- (1) 1245 1 ft SLR 70.00 0.00 2.21 2.21 0.000116 0.40 269.42 218.36 0.06 

Alignment- (1) 1245 2ftSLR 70.00 0.00 3.20 3.20 0.000017 0.21 488.54 222.70 0.02 

Alignment-(1) 1245 3ftSLR 70.00 0.00 4.20 4.20 0.000005 0.141 713.14 227.05 0.01 

I I 
Alignment-(1) 1177.S- MSL 70.00 -0.86 0.46 I 0.52 0.004980 2.05 43.36 83.46 0.37 

Alignment-(1) 1177.5" MHHW 70.00 -0.86 1.21 1.22 0.000449 0.84 120.97 114.681 0.12 

Alignment- (1) 1177.S- 1 ft SLR 70.00 -0.86 2.20 2.20 0.000060 0.42 245.43 179.10 0.05 

Alignment-(1) 1177.5• 2ftSLR 70.00 -0.86 3.20 3.20 0.000013 0.25 468.62 227.90 0.02 

Alignment-(1) 1177.S- 3ftSLR 70.00 -0.86 4.20 4.20 0.000004 0.17 697.88 230.79 0.01 

I 
Alignment-(1) 1110 MSL 70.00 -0.92 0.00 -0.26 0.08 0.008707 2.41 39.62 110.37 0.47 

Alignment-(1) 1110 MHHW 70.00 -0.92 1.20 -0.26 1.20 0.000150 0.55 189.23 128.28 0.07 

Alignment-(1) 1110 1 ft SLR 70.00 -0.92 2.20 -0.26 2.20 0.000029 0.32 321.66 140.69 0.03 

Alignment-(1) 1110 2ftSLR 70.00 -0.92 3.20 -0.26 3.20 0.000009 0.21 532.31 230.17 0.02 

Alignment - (1) 1110 3ftSLR 70.00 -0.92 4.20 -0.26 4.20 0.0000031 0.15 764.18 233.59 0.01 
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WETLAND CONVEYANCE Plan: 10 Year 7/7/2015 
RS= 1436.66* 
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WETLAND CONVEYANCE Plan: 10 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 10 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 10 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 10 Year 7/7/2015 
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.08 )>I"' .05 )>l= .08 
6 -j --,---------,-----~-------i Legend 

5-H ____, 

4-- I ------------1 
I I 

2- -

I I . I I I 

I /T~~~ ~ 
1 

"" .,·.' k/ . ~~ 

\:.c--i--.::-~ 

o-j I =-..... 

-1 ro ----.---.----r---,-~--r-1---,--~~~-----,--~b-----,--,---~--i---,-.---------r-J 
50 100 150 200 250 

Station (ft) 

" 
WS 3 ft SLR 

WS 2 ft SLR 

WS 1 ft SLR 

WS MHHW 

0.0 ft/s 

0.2 ft/s 

0.4 ft/s 
~ 
0.6 ft/s -0.8 ft/s -1.0 ft/s 

---<l-----

Ground 

• Bank Sta 



..--.. 
~ .._. 

E 
:::l 
+-' 
cu 
0 
_J 
(f) 

~ 

c 
0 

:+;::; 
cu 
> 
Q) 

w 

WETLAND CONVEYANCE Plan: 10 Year 7/7/2015 
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HEC-RAS Plan: 50 Year River: Wetland Reach· Alignment-(1) 

Reach River Sta Profile QTotal Min Ch El W.S.Elev CritW.S. E.G. Elev E.G. Slope Ve!Chnl Flow Area Top Width Froude#Chl 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (f!/s) (sq ft) (ft) 

Alignment- (1) 1570 MSL 95.00 0.00 2.34 2.42 0.003180 2.27 42.68 39.53 0.31 

Alignment- (1) 1570 MHHW 95.00 0.00 2.35 2.43 0.003172 2.27 42.73 39.72 0.31 

Alignment- (1) 1570 1 ft SLR 95.00 0.00 2.49 2.56 0.002447 2.06 51.01 77.20 0.28 

Alignment-(1) 1570 2ftSLR 95.00 0.00 3.24 3.26 0.000493 1.14 146.50 152.86 0.13 

Alignment - (1) 1570 3ftSLR 95.00 0.00 4.21 4.21 0.000094 0.60 342.79 251.42 0.06 

Alignment- (1) 1503.33* MSL 95.00 0.00 2.09 2.18 0.004292 2.47 44.51 78.37 0.36 

Alignment- (1) 1503.33* MHHW 95.00 0.00 2.09 2.18 0.004263 2.46 44.72 79.72 0.36 

Alignment- (1) 1503.33* 1 ft SLR 95.00 0.00 2.34 2.40 0.002225 1.95 70.70 112.46 0.26 

Alignment- (1) 1503.33* 2ftSLR 95.00 0.00 3.22 3.23 0.000274 0.87 220.49 193.66 0.10 

Alignment- (1) 1503.33* 3ftSLR 95.00 0.00 4.21 4.21 0.000052 0.46 440.63 239.98 0.04 

Alignment- (1) 1436.66" MSL 95.00 0.00 1.73 1.83 0.006471 2.70 55.47 145.49 0.43 

Alignment- (1) 1436.66* MHHW 95.00 0.00 1.75 1.84 0.005957 2.62 58.74 148.82 0.41 

Alignment- (1) 1436.66* 1 ft SLR 95.00 0.00 2.27 2.29 0.000990 1.31 143.61 169.24 0.18 

Alignment-(1) 1436.66* 2ftSLR 95.00 0.00 3.21 3.22 0.000125 0.60 316.87 203.85 0.07 

Alignment- (1) 1436.66* 3ftSLR 95.00 0.00 4.20 4.20 0.000031 0.36 537.10 233.42 0.03 

Alignment- (1) 1390 MSL 95.00 0.00 1.45 1.48 0.003841 1.84 100.80 159.39 0.32 

Alignment-(1) 1390 MHHW 95.00 0.00 1.56 1.58 0.002433 1.56 118.23 160.70 0.26 

Alignment- (1) 1390 1 ft SLR 95.00 0.00 2.25 2.25 0.000328 0.76 231.84 173.01 0.10 

Alignment-(1) 1390 2ftSLR 95.00 0.00 3.21 3.21 0.000061 0.42 412.97 201.67 0.05 

Alignment- (1) 1390 3ftSLR 95.00 0.00 4.20 4.20 0.000019 0.28 629.40 227.75 0.03 

Alignment- (1) 1345 MSL 95.00 0.00 1.33 1.35 0.001603 1.06 119.06 177.40 0.20 

Alignment- (1) 1345• MHHW 95.00 0.00 1.48 1.49 0.001173 1.00 146.42 193.15 0.18 

Alignment- (1) 1345 1 ftSLR 95.00 0.00 2.24 2.24 0.000128 0.48 294.82 199.98 0.06 

Alignment-(1) 1345 2ftSLR 95.00 0.00 3.21 3.21 0.000026 0.28 497.96 216.26 0.03 

Alignment - (1) 1345 3itSLR 95.00 0.00 4.20 4.20 0.000008 0.19 715.77 221.38 0.02 

Alignment- (1) 1307.5* MSL 95.00 0.00 1.21 1.22 0.002352 1.22 94.50 97.92 0.24 

Alignment- (1) 1307.5* MHHW 95.00 0.00 1.40 1.41 0.001386 1.02 114.05 106.41 0.19 

Alignment- (1) 1307.5" 1 ft SLR 95.00 0.00 2.23 2.23 0.000189 0.56 269.51 209.00 0.08 

Alignment- (1) 1307.5* 2ftSLR 95.00 0.00 3.21 3.21 0.000031 0.30 480.23 219.88 0.03 

Alignment - (1) 1307.5* 3ftSLR 95.00 0.00 4.20 4.20 0.000009 0.20 701.54 224.31 0.02 

Alignment - (1) 1245 MSL 95.00 0.00 1.00 1.02 0.004562 1.59 82.09 109.17 0.33 

Alignment- (1) 1245 MHHW 95.00 0.00 1.30 1.31 0.001631 1.10 117.54 125.41 0.21 

Alignment-(1) 1245 1 ft SLR 95.00 0.00 2.22 2.22 0.000209 0.53 270.91 218.39 0.08 

Alignment- (1) 1245 2ftSLR 95.00 0.00 3.20 3.20 0.000031 0.28 488.88 222.70 0.03 

Alignment-(1) 1245 3ftSLR 95.00 0.00 4.20 4.20 0.000009 0.19 713.26 227.06 0.02 

Alignment-(1) 1177.5* MSL 95.00 -0.86 0.63 0.13 0.70 0.004776 2.19 58.31 92.39 0.37 

Alignment- (1) 1177.5" MHHW 95.00 -0.86 1.221 1.24 0.000804 1.13 122.18 114.78 0.16 

Alignment- (1) 1177.5* 1itSLR 95.00 -0.86 2.20 2.21 0.000110 0.58 245.75 179.26 0.06 

Alignment- (1) 1177.5*· 2ftSLR 95.00 -0.86 3.20 3.20 0.000025 0.34 468.73 227.90 0.03 

Alignment- (1) 1177.5* 3ftSLR 95.00 -0.86 4.20 4.20 0.000008 0.23 697.92 230.79 0.02 

Alignment- (1) 1110 MSL 95.00 -0.92 0.00 -0.13 0.15 0.016037 3.27 39.62 110.37 0.64 

Alignment- (1) 1110 MHHW 95.00 -0.92 1.20 -0.13 1.21 0.000276 0.75 189.23 128.28 0.10 

Alignment- (1) 1110 1ftSLR 95.00 -0.92 2.20 -0.13 2.20 0.000054 0.43 321.66 140.69 0.05 

Alignment - (1) 1110 2ftSLR 95.00 -0.92 3.20 -0.13 3.20 0.000016 0.29 532.31 230.17 0.03 

Alignment-(1) 1110 3ftSLR 95.00 -0.92 4.20 -0.13 4.20 0.000006 0.20 764.18 233.59 0.02 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
RS= 1177.5* 
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WETLAND CONVEYANCE Plan: 50 Year 7/7/2015 
RS= 1110 
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Note: 
WSPG Results - Alternative 2 
Tide:MHHW 

Stationing corresponds to System B as-builts. 
Inlet CDI #4 located at STA 1+40.10 herein 
corresponds to Alternative 2 STA 24+ 13 Q: 10-Year 

FILE: kaunakakai.wsw 
kaunakakai.OUT 

w s p G w - CIVILDESIGN Version 14.01 
Program Package serial Number: 1255 

Kaunakakai storm Drain 
Moffatt & Nichol 

6-12-15 CBA 

WATER SURFACE PROFILE LISTING 

PAGE 1 

Date: 6-30-2015 Time:11:51:31 

************************************************************************************************************************** ******** 
I Invert I Depth I Water I Q I vel vel I Energy I SU!Jer !critical I Flow Topi Height/I Base Wtl !No Wth 

station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El. I Elev I Depth I width I Di a. -FT I or I. D. I ZL I Prs/Pi p 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I 

L/El em I Ch slope I I I I SF Ave I HF I SE Dpth I Froude NI Norm Dp I "N" I X-Fal 11 ZR I Type Ch 
*********J*********l********l*********l*********l*******l*******/*********l*******l********J********l*******l*******I***** !******* 

I I I I I I I I I I I I I 
-675.000 -.300 2.420 2.120 70.00 1.81 .05 2.17 .00 .84 16.00 5.300 16.000 .00 0 .0 

1-
RECTANG 

I 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1-
354.000 .0000 .0001 .04 2.42 .20 .00 .014 .00 .00 

I I I I I I I I I I I I 
-321.000 -.300 2.466 2.166 70.00 1.77 .05 2.21 .00 .84 16.00 5.300 16.000 .00 

-1- -1- -1- -1- -1- -1- I- -1- -1- -1- -1- -1- -1-
0 .0 

I-
WALL EXIT 

I I I I I I 
-321.000 -.300 2.466 2.166 70.00 3.55 .20 

-1- -1- -1- -1- -1- -1- -1-
JUNCT STR .0000 .0003 

I I I I I I 
-321.000 -.300 2.502 2.202 53.80 2.69 .11 

-1- -1- -1- -1- -1- -1- -1-
46.000 .0009 .0003 

I I I I I I 
-275.000 -.260 2.474 2.214 53.80 2.72 .11 

-1- -1- -1- -1- -1- -1- -1-
151.702 .0010 .0003 

I I I I I I 
-123.298 -.104 2.359 2.255 53.80 2.85 .13 

-1- -1- -1- -1- -1- -1- -1-
101.298 .0010 .0004 

2.36 
-1-

.00 

2.31 
-1-

.01 
I 

2.33 
-1-

.os 
I 

2.38 
-1-

.04 
I I I I I I 

-22.000 .000 2.286 2.286 53.80 2.94 .13 2.42 
I 

-1- -1- -1- -1- -1- -1- -1- -1-
JUNCT STR .0000 .0004 .00 

.00 
-1-

2.57 
I 

.03 
-1-

2.53 
I 

.00 
-1-

2.47 
I 

.00 
-1-

2.36 
I 

.00 
-1-

2.33 
I I I I I I I 

-21.900 .000 2.297 2.297 52.80 2.87 .13 2.42 .02 
-1- -1- -1- -1- -1- -1- -1- -1- -1-

73.900 .0009 .0004 .03 2.32 
I I I I I I I I 

52.000 .070 2.251 2.321 52.80 2.93 .13 2.45 .00 
-1- -1- -1- -1- -1- -1- -1- -1- -1-

TRANS STR .0000 .0004 .00 2.25 
FILE: kaunakakai.wsw w s p G w - CIVILDESIGN version 14.01 

Program Package serial Number: 1255 

Kaunakakai Storm Drain 
Moffatt & Nichol 

6-12-15 CBA 

WATER SURFACE PROFILE LISTING 

1. 33 
I 

-1-
.40 

1.12 
-1-

.30 

1.12 
I 

-1-
.30 

1.12 
-1-

.33 

1.12 

.34 

1.11 

I 

-I

I 

-1-
.33 

1.11 
-1-

.34 

8.00 

8.00 

1. 75 

8.00 

1. 65 

8.00 

1. 65 

8.00 

8.00 

1. 68 

8.00 

I 
3.000 

-1-
.013 

3.000 
-1-

.013 
I 

3.000 
-1-

.013 

3.000 
-1- -1-

.013 
I I 

3.000 
-1- -1-

.013 
I 

3.000 
-1- -1-

.013 
I I 

3.000 
-1- -1-

.013 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

I 
8.000 

-1-
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

0 ,_ 
BOX 

I 
0 

1-
BOX 

I 
0 

1-
BOX 

I 
0 ,_ 

BOX 
I 

0 
1-

BOX 
I 

.00 0 
1-

.00 BOX 
I 

.00 0 
1-

.00 BOX 
PAGE 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2 

Date: 6-30-2015 Time:11:51:31 

************************************************************************************************************************** ******** 
I Invert I Depth I Water I Q I vel vel I Energy I Super I critical I Fl ow Top I Height/ I Base Wt I I No Wth 

Station I Elev I (FT) I Elev I (CFS) I (FPS) Head I Grd. El . I Elev I Depth I Width I Di a. -FT I or I. D. I ZL I Prs/Pi p 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -I 

L/Elem !ch Slope I I I I SF Avel HF ISE Dpth!Froude NINorm Dp I "N" I X-Fall I ZR !Type ch 
*********l*********[********l*********l*********l*******l*******l*********l*******l********l********l*******l*******I***** !******* 

Page 1 



kaunakakai.OUT 
I I I I I I I I I I I I I 

54.000 .070 2.170 2.240 52.80 4.40 .30 2.54 .00 1. 34 6.00 2.000 6.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-

86.000 .0015 .0022 .19 2 .17 .55 1.82 .013 .00 .00 BOX 
I I I I I I I I I I I I I 

140.000 .200 2.227 2.427 52.80 4.40 .30 2.73 .00 1. 34 6.00 2.000 6.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-

JUNCT STR .0000 .0011 .00 2.23 .55 .013 .00 .00 BOX 
-------------------- WARNING - Junction Analysis - change in channel Type ---------------

I I I I I I I I I I I I I 
140.100 .200 2.508 2.708 51.00 4.25 .28 2.99 .00 1. 31 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
199.900 .0015 .0020 .41 2.51 .53 1. 78 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
340.000 .500 2.614 3.114 51.00 4.2S .28 3.39 .00 1. 31 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0018 .00 2.61 .53 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
340.100 .500 2.674 3.174 48.20 4.02 .25 3.42 .00 1.26 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
129.900 .ooso .0018 .24 2.67 .50 1.13 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
470.000 1.150 2.2S9 3.409 48.20 4.02 .2S 3.66 .00 1.26 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
JUNCT STR .0000 .0016 .00 2.26 .so .013 .00 .00 BOX 

I I I I I I I I I I I I I 
470.100 1.lSO 2.316 3.466 4S.40 3.78 .22 3.69 .00 1.21 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
34.900 .0020 .0016 .06 2.32 .47 1.48 .013 .00 .00 BOX 

I I I I I I I I I I I I I 
SOS.000 1.220 2.302 3.S22 4S.40 3.78 .22 3.74 .00 1.21 6.00 2.000 6.000 .00 0 .0 

-1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- -1- I-
TRANS STR .0025 .0016 .01 2.30 .47 .013 .00 .00 BOX 
~FILE: kaunakakai.wsw w s p G w - CIVILDESIGN version 14.01 PAGE 3 

Program Package serial Number: 12SS 
WATER SURFACE PROFILE LISTING Date: 6-30-201S Time: 11: Sl: 31 

Kaunakakai Storm Drain 
Moffatt & Nichol 

6-12-lS CBA 
************************************************************************************************************************** ******** 

I Invert I Depth I water I Q I vel Vel Energ1' I su)er I critical I Fl ow Top Height/ I Base Wt I I No Wth 
Station I Elev I (FT) I Elev I (CFS) I (FPS) Head Grd.E . I E ev I Depth I width Dia.-FTlor I.D. I ZL IPrs/Pip 

-1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- -1- -I 
L/El em I ch slope I I I I SF AVe HF I SE Dpth I Froude NI Norm Dp "N" I X-Fal 1 I ZR I Type ch 

*********l*********l********l*********l*********l*******I******* *********!*******!********!******** *******]*******!***** I******* 
I I I I I I I I I I I 

S09.000 1. 230 2.229 3.4S9 4S.40 4. S4 .32 3.78 .00 1. 37 S.00 2.000 S.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- -1- I-

19.340 .0021 .0025 .OS 2.23 .S7 1. 72 .013 .00 .00 BOX 
I I I I I I I I I I I 

S28.340 1.270 2.237 3.S07 4S.40 4. S4 .32 3.83 .00 1. 37 S.00 2.000 S.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- -1- I-

48.810 .0018 .002S .12 .00 .S7 1.80 .013 .00 .00 BOX 
I I I I I I I I I I I 

S77.1SO 1.360 2. 316 3.676 4S.40 4. S4 .32 4.00 .00 1. 37 S.00 2.000 S.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- -1- I-

72. 8SO .0021 .0025 .18 2.32 .57 1. 73 .013 .00 .00 BOX 
I I I I I I I I I I I 

650.000 1. 510 2.346 3.8S6 45.40 4. 54 .32 4.18 .00 1. 37 S.00 2.000 S.000 .00 0 .0 
-1- -1- -1- -1- -1- -1- - - -1- -1- -1- - - -1- -1- I-

Page 2 



JUNCT STR .0000 
I 

6S0.100 
I 

1. SlO 
-1-

.0020 
-1-

216.900 
I 

867.000 
-1-
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Introduction 

Kaunakakai Drainage System "B" was designed to provide drainage for the 
center of the business district, County of Maui storage yard, and land directly 
east of Kaunakakai Place in Kaunakakai, Moloka'i (WOA, 1995). In November 
2011, AECOS, Inc. biologists conducted water quality and reconnaissance 
wetland and marine biota surveys off the east side of Kaunakakai Harbor 
causeway (AECOS, 2012) as proposed drainage outlet improvements were to be 
directed to that area. The County of Maui, Department of Public Works (DPW) 
completed improvements to System "B" north ( mauka) of Maunaloa Highway, 
but construction south ( makai) of the highway was halted due to the discovery 
of contaminated soils there (Oceanit, 2012). 

Since that time, two new alignment alternatives (Alignment No. 1 and 
Alignment No. 2) for Kaunakakai Drainage System "B" (herein "Project") south 
( makai) of Maunaloa Highway were developed and being considered (Figure 1 ). 
In April 2014, AECOS scientists delineated wetlands on the parcels that would 
be affected by the proposed new alignments (AECOS, 2015). On June 23, 2015, 
AECOS scientists conducted water quality and marine biota surveys in the 
nearshore waters off the Project and flora and fauna surveys within the Project 
area. 

Site description and previous studies 

Kaunakakai Gulch drains much of the uplands mauka of Kaunakakai and 
discharges intermittently at the shore 0.3 mi (0.5 km) west of Kaunakakai 
Harbor causeway (AECOS, 2005). AECOS (2015) describes the coastal plain 
around Kaunakakai Stream as follows: 

In 1950, to reduce the flood risk to Kaunakakai town, including 
Kaunakakai Homestead, the US Army Corps of Engineers (USACE) 
constructed a 1,158-m (3,800-ft) levee along the left bank of 
Kaunakakai Stream and a 320-m (1,050-ft) levee along the right 
bank... The levee has been successful at reducing flooding across 
the floodplain: freshwater and terrigenous sediment carried by 
the stream is now directly funneled to nearshore waters. Other 
modifications to this area include use of fill for a weigh station 
and campground (M. Hirano, Munekiyo & Hiraga, Pers. Comm., 
2013) and compaction of the soil by off-road vehicles. An earthen 
levee and a rock pile are located ... [in the Project vicinity]. 
Construction of Maunaloa Highway has also served as a barrier to 
spreading stream flow during freshets, by concentrating flow at 
the lowest point of the road (Kaunakakai Stream channel). 
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Parallel to the highway, a ditch has been excavated to carry water 
passing through culverts under Kaunakakai Place. Other 
developments between Kaunakakai Stream and Kaunakakai Place 
include a pump station for the wastewater reclamation facility 
(WWRF), a paved parking lot, Hio Place Road (unpaved), a range 
marker for the harbor channel, a building complex, a County 
maintenance building, and a Cultural Park. 

A broad reef flat extends offshore of the entire south shore of Moloka'i. The reef 
flat is shallow, with typical depths of only about 0.5 m (1.6 ft) at mean lower low 
water (MLLW). Offshore of the reef, the bottom slopes down gradually to 18 m 
(60 ft) depth within about 40 m (130 ft) from the shallow margin (WOA, 1995). 
The Moloka'i Coastal Atlas (Manoa Mapworks, 1984) lists the shore in the 
Project vicinity as a detrital sand beach, the nearshore reef flat to be silt, and the 
reef beginning about 150 m (495 ft) out from the shore, to be mostly 
consolidated reef with 25 to 50% sediment bottom. 

According to NOAA benthic habitat maps, the bottom east and west of the 
causeway consists of mud (Battista et al., 2007). The basin for Kaunakakai 
Harbor, dredged into the south Moloka'i reef, is located on the west side of the 
causeway, on the same side as the proposed drainage system outfall structure. 
The Kaunakakai causeway impedes east to west water movement and has 
resulted in thick silt deposits over the reef flat east of the causeway. Beginning 
immediately east of the harbor causeway and extending eastward for 
approximately five miles, sediments have covered the majority of the reef and 
created extensive mud flats (WOC, 2011). 

In November 2011, AECOS biologists surveyed an area extending from the 
shoreline east of the Kaunakakai causeway, seaward to approximately 300 m 
(1,000 ft; AECOS, 2012). This survey noted a bottom of silt and fine sand. In 
several sections of the surveyed area, macroalgal growth is absent, and burrows 
are the only visible indication of the presence of biota. The 2011 survey found 
the following algal species abundant: Caulerpa sertularioides, Spyridia 
filamentosa, Dictyota acutiloba, Padina sanctae-crucis, and two invasive species: 
Graci/aria salicornia and Acanthophora spicifera. Sessile macro-invertebrates 
seen on the silt bottom included: sponges (Terpios zeteki and Bienna fistulosa ), 
sea anemones (Actinaria sp.), worms (Sabellastarte spectabilis and Loimia 
medusa), and tunicates (Botryllus sp., Aplidium sp., and Aplidium crateriferum), 
ringed sap-sucking slugs (Plackobranchus ocellatus), mantis shrimp 
(Pseudosquilla ciliata), goby shrimp (A. rapax), and the endemic Hawaiian 
blood-spotted swimming crab (kilhonu or Portunus sanguinolentus hawaiiensis. 
Near the shoreline, a small school of mullet (Mugil cephalus) was observed. The 

AECOS Inc. [FILE: 1290C] Page 14 



Biological and Water Quality Surveys KAUNAKAKAI, MOLOKA'I 

Hawaiian shrimp goby (P. mainlandi) and lizardfish or 'ulae (Synodus sp.) were 
occasionally encountered on the fine sand bottom. 

The nearshore bottom west of the causeway (Figure 2), off the area to which the 
Kaunakakai Drainage System "B" would be directed, is the subject of the survey 
described herein. 

Methods 

Figure 2. Nearshore reef west of the harbor causeway 
showing water quality sampling locations. 

Water Quality Survey 

AECOS biologists measured field parameters and collected water samples at 
three water quality stations in nearshore waters the Project vicinity (Fig. 2). We 
intended to establish a water quality sampling station in the muliwai in which 
the drain line for Alternative No. 2 would discharge, but the water level was low 
and the water stagnant. Station 1 is located approximately 29 m (95 ft) west of 
the muliwai mouth and 10 m (33 ft) from the shoreline. Station 2 is located 
approximately 10 m (33 ft) directly offshore of the muliwai. Station 3 is located 
approximately 70 m (230 ft) southeast of the muliwai and 10 m (33 ft) from the 
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shoreline. Water quality samples were collected between 858 and 908 AM, 
approximately 91 minutes before a predicted 1.12 ft high tide (relative to 
MLLW; Kaunakakai Harbor, HI Station ID: 1613198; NOAA, 2013). 

Table 1. Analytical methods used in water quality sampling for the Kaunakakai 
Drainage System "B" Improvements Project. 

Analysis Method Reference Instrumentt 

Temperature SM 2550 B SM (1998) YSI Model PRO 20 DO 
meter thermistor 

Salinity(field) SM 2510-B SM (1998) YSI Model PRO 20 DO 
meter - conductivity calc. 

pH SM 4500 H+ SM (1998) pHep HANNA meter 

Dissolved Oxygen SM 4500-0 G SM (1998) YSI Model PRO 2030 DO 
meter 

Salinity (salinometer) SM 2510-B SM (1998) AGE Model 2100 
salinometer 

Turbidity EPA 180.1 USEPA (1993) HACH 2100N 
Rev2.0 Turbidimeter 

Total Suspended SM 2540 D SM (1998) Mettler Toledo H31 
Solids analytical balance 

Ammonia Kerouel and Kerouel and Seal AA3 Autoanayzer, 
Aminot (1997) Aminot (1997) colorimetric 

Nitrate+ Nitrite Grasshoff et al. Grasshoff et al. Seal AA3 Autoanayzer, 
(1983) (1983) colorimetric 

Total Nitrogen Grasshoff et al. Grasshoff et al. Seal AA3 Autoanayzer, UV 
(1983) (1983) 

Total Phosphorus Grasshoff et al. Grasshoff et al. Seal AA3 Autoanayzer, UV 
(1983) (1983) 

Chlorophyll a SM 10200-H SM (1998) Turner Fluorometer 

Temperature, salinity, pH, and dissolved oxygen (DO) were measured in situ by 
AECOS scientists. Samples for laboratory analyses were collected in 
appropriately labeled containers from just below the water surface. Samples 
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were packed on ice and returned directly to the AECOS laboratory for analyses 
(AECOS Log No. 31070). Table 1 (above) lists the instruments and analytical 
methods used for field and laboratory water analyses. 

Marine Survey 

AECOS biologists conducted a biological reconnaissance survey of marine 
resources in the Project vicinity (Figure 3). The survey area extended from 
where the proposed project limit abuts the ocean shore (west of the Kaunakakai 
causeway), seaward approximately 30 m (100 ft) and approximately 100 m 
(328 ft) along the shore to the west. The survey began at 0700 AM, during a 
flooding tide. Biologists snorkeled in the shallow nearshore waters (0.5 m or 
1.5 ft depth), assessing the relative abundances of species encountered. Water 
visibility during the survey was about 1 m (3 ft). Marine plants, fishes, and 
macro-invertebrates were identified in the field and verified with various 
published texts (Hoover, 1999 and 2008; Fenner, 2005; Huisman et al., 2007; 
Randall, 1996 and 2007; Stender, 2014). 

Figure 3. Location of marine survey (rea in yellow) of June 23, 2015. 
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Plant Survey 

For the botanical survey, a boundary map was loaded into our Trimble 6000 
Series GNSS unit (GeoXT) to serve as a guide to the survey area limits. The 
GNSS unit recorded the progress tracks of the biologist, providing real time 
feedback on location and adequacy of coverage during the pedestrian survey. 
Plant species were identified as they were encountered and notations used to 
develop a qualitative sense of abundance of each. Any plants not immediately 
recognized during the survey were photographed and/or a representative 
feature (flower, fruit) collected for later identification at the laboratory. 

Plant names follow Manual of the Flowering Plants of Hawai'i (Wagner, Herbst, 
& Sohmer, 1990; Wagner & Herbst, 1999) for native and naturalized flowering 
plants and A Tropical Garden Flora (Staples & Herbst, 2005) for crop and 
ornamental plants. More recent name changes for naturalized plants follow 
Imada (2012). 

Avian Survey 

The avian survey included three stationary point-count stations in which all 
birds observed during an 8-minute period were recorded within a visible radius 
of the observer and by listening for vocalizations. Point-count stations were 
located on the beach (Avian 2), near the wastewater pump station (Avian 3), 
and in the ditch near the intersection of Maunaloa Highway and Kaunakakai 
Place (Avian 4; Figure 4). A fourth location near the muliwai, Station Avian 1, 
was a 30-minute count to record use (e.g., foraging, nesting, breeding), if any, of 
the muliwai by waterbirds. Field observations were made with the aid of REI 10 
X 26 binoculars and by listening for vocalizations. Additionally, a running tally 
was kept during the field visit of any other bird species not observed during 
stationary point counts. 

Stationary point counts were conducted between 0700 and 0900 on June 23, 
2015. Weather conditions during the survey were ideal, with no rain, unlimited 
visibility, and calm winds. Species identifications were verified with: A 
Photographic Guide to the Birds of Hawaii: the Main Islands and Offshore Waters 
(Denny, 2010). The avian phylogenetic order and nomenclature used in this 
report follows the Checklist of North and Middle American Birds by American 
Ornithologists' Union (AOU, 2015). 
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Figure 4. Location of avian point count stations, June 23, 2015. 

Terrestrial Mammals Survey 

A list of mammal species observed in the project area was noted as biologists 
conducted botanical and avian surveys. Visual observation for tracks, scat, and 
other signs of mammalian use of the Project area were undertaken concurrent 
with our survey. A running tally was kept of all terrestrial vertebrate 
mammalian species detected within the project area. 

Results 

Water Quality Survey 

Results of standard water quality analyses are presented in Table 2. There was 
little variation in temperature, salinity, and pH between the stations. Nutrients 
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and DO showed a decreasing gradient from Sta. 1 to Sta. 3, while no trends were 
apparent in the spatial distributions of turbidity, TSS, and chlorophyll a levels. 

Table 2. Water quality results for June 23, 2015 sampling event 
at three stations off Kaunakakai. 

Station Time Temp. Salinity DO DO sat. pH 
(oC) (22t) (mgLl) (%) 

Sta 1 0858 26.0 35.53 6.05 92 8.09 
Sta 2 0904 25.9 35.33 5.90 90 8.09 
Sta 3 0908 25.9 35.38 5.83 88 8.09 

Turbidity 
(ntu) 
4.16 
3.98 
4.90 

TSS NH3 N03 + N02 Total N Total P Chlorophyll a 
(mgLIJ (µg NLI) (~g NLI) (µg NLI) (µg PLl) (mgLIJ 

Sta 1 13 7 4 118 22 0.84 
Sta 2 9.9 5 3 106 16 1.05 
Sta 3 16 4 2 105 12 1.04 

Marine Biota 

Table 3 lists the marine plants, fishes, and macro-invertebrates identified in the 
marine survey. This survey found similar biota and a very similar environment 
to the area surveyed in 2011 east of the causeway (AECOS, 2012). In general, 
the marine bottom in the Project vicinity is composed of silt and fine sand. 
Several vertical structures (e.g., temporary small mooring piles) and scattered 
boulder outcrops occur. Red mangroves (Rhizophora mangle) grow on the west 
end of the survey area. The sediment bottom contains numerous burrows 
which host the Hawaiian shrimp goby (Psilogobius mainlandi) and commensal 
snapping shrimp (Alpheus rapax). Larger burrows are less common, and are 
probably maintained by portunid crabs. In several sections of the surveyed 
area, macroalgal growth is absent, and burrows are the only visible indication of 
the presence of biota (Figure 4). 

In locations where algae are present, the following species are abundant: 
Caulerpa sertularioides, Spyridia filamentosa, Hypnea sp., Dictyota acutiloba, and 
two invasive species: Graci/aria salicornia and Acanthophora spicifera. Dense 
beds of Halimeda kanaloana were observed near the red mangroves on the west 
end of the survey area (Fig.4). Other less commonly seen algal species include: 
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Table 3. Inventory of marine biota observed in the Kaunakakai Project area and 
vicinity, Kaunakakai, Moloka'i, June 23, 2015. 

PHYLUM, CLASS, ORDER, 
FAMILY 

Genus species Common name Abundance Status 

ALGAE 
CYANOBACTERIA Blue-green algae 

Lyngbya semiplena 0 Ind 
Symploca hydnoides R Ind 

CHLOROPHYTA Green algae 
Ulva flexuosa u Ind 
Bryopsis hypnoides u Ind 
Halimeda kanaloana A End 
Neomeris annulata A Ind 

RHODOPHYTA Red algae 
Hypnea sp. c Ind 
Graci/aria salicornia A Nat 
Acanthophora spicifera A Nat 
Anotrichium tenue 0 Ind 
Spyridia filamentosa A Ind 
Hydrolithon reinboldii R Ind 
Champia parvula limu'o'olu u Ind 

PHAEOPHYTA Brown algae 
Chrysonephos lewisii yellow-brown algae u Ind 
Dictyota acutiloba A Ind 
Dictyota sandvicensis c Ind 

FLOWERING PLANTS 
MAGNOLIOPSIDA, Seagrass 
ALISMATALES, 
HYDROCHARITACEAE 

Halophila decipiens Caribbean seagrass A Ind 
Halophila hawaiiana Hawai'i seagrass A End 

INVERTEBRATES 

PORIFERA, HAD RO MERIDA, 
SUBERITIDAE 

Terpios zeteki variable terpios u Ind 
POECILOSCLERIDA, 
DESMACELLIDAE 

Biemna fistulosa tubular biemna u Ind 
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Table 3 (continued). 

PHYLUM, CLASS, ORDER, 
FAMILY 

Genus species Common name Abundance Status 
CLATHRINIDA, 
LEUCETTIDAE 

Leucetta solida white leucetta u Ind 
CNIDARIA, ANTHOZOA, 
BOLOCEROIDIDAE 

Boloceroides mcmurrichi swimming anemone u Ind 
SCLERACTINIA 
FAVIIDAE 

Leptastrea purpurea crust coral u Ind 
ANNELIDA, POLYCHAETA 
SABELLIDAE 

Sabellastarte spectabilis feather duster worm u Nat 
Loimia medusa medusa spaghetti worm c Ind 

BRYOZOA, VESICULARIDAE 

Zoobotryon verticillatum 0 Nat 
ECHINODERMATA, 
DIADEMATIDAE 

Echinothrix diadema 
blue-black urchin 

R Ind 
wan a 

MOLLUSCA, BIVALVIA 
OSTREIDAE 

Dendostrea sandvicensis Hawaiian oyster u Ind 
PTERIIDAE 

Pinctada margaritifera black-lipped pearl oyster R Ind 
ARTHROPODA, 
STOMATOPODA, 
PSEUDOSQUILLIDAE 

Pseudosquilla ciliate ciliated mantis shrimp R Ind 
ALPHEIDAE 

Alpeus rapax. gobyshrimp R Ind 
MALACOSTRACA, 
DECAPODA, PORTUNIDAE 

Portunus sanguinolentus 
Hawaiian blood-spotted 

hawaiiensis 
swimming crab c End 

kilhonu 

Thalamita edwardsi 
Edward's swimming c Ind 

crab 
Calappa hepatica box crab u Ind 

MAXILLOPODA, SESSILIA, 
CHTHAMALIDAE 

Nesochthamalus intertextus purple rock barnacle u End 
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Table 3 (continued). 

PHYLUM, CLASS, ORDER, 
FAMILY 

Genus species Common name Abundance Status 

FISHES 
CHORDATA, 
ACTINOPTERYGII 
KUHLIIDAE 

Kuh/fa xenura Hawaiian flagtail c Ind 

ii.holehole 
ANTENNARIIDAE 

Antennarius commerson commerson's frogfish R Ind 
POMACENTRIDAE 

Abudefduf abdominalis Hawaiian sergeant u End 

mama 
Dascyllus albisella Hawaiian dascyllus u End 

'ii.lo'ilo'i 
CHAETODONTIDAE 

Chaetodon miliaris milletseed butterflyfish R End 
lauwiliwili 

ACATHURIDAE 
Acanthurus nigroris bluelined surgeonfish R Ind 

maiko 
GOBIIDAE 

Psilogobius mainlandi Hawaiian shrimp goby c End 

Bathygobius coalitus whitespotted frillgoby u Ind 

Asterropteryx 
halfspotted go by c Ind 

semipunctatus 

TETRAODONTIDAE 
Arothron hispidicus stribebelly puffer u Ind 

SYNGNATHIDAE 
Hippocampus c.f. kunda Hawaiian smooth R End 

seahorse 
CARANGIDAE 

Caranx melampygus bluefin trevally R Ind 
'omilu 

MULLIDAE 

Mulloidichthys vanicolensis Y ellowfin goatfish u Ind 

weke 'ula 
LUTJANIDAE 

Lutjanus fulvus blacktail tail snapper u Nat 

to'au 
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Table 3 (continued). 

PHYLUM, CLASS, ORDER, 
FAMILY 

Genus species Common name Abundance 
MURAENIDAE 

Echidna polyzona 

SYNODONTIDAE 
Synodussp 

CHORDATA, TUNICATA 
STYELIDAE 

Botryllus sp 
PYURIDAE 

Herdmania momus 
POLYCLINIDAE 

Aplidium sp. 
Aplidium crateriferum 

KEY TO SYMBOLS USED IN TABLE 3: 
Status: 

barred moray 
puhi leihala 

lizardfish 
'ulae 

VERTEBRATES 

ladder tunicates 

Herdman's sea squirt 

gray tunicate 
cratered aplidium 

Nat - naturalized. An introduced or exotic species. 

R 

u 

c 

u 

0 
0 

Ind - indigenous. A native species also found elsewhere in the Pacific. 
End - endemic - A native species found only in the Hawai'ian Islands. 

Abundance at survey location: 
R - rare; only one or two individuals seen. 
U - uncommon; several individuals seen, in some habitat places visited. 
0 - occasional; observed irregularly in small numbers 
C - common; numerous individuals seen, or seen in most habitat 

places visited. 
A - abundant; numerous in most habitat places visited 

Status 

Ind 

Ind 

Nat 

Nat 

Ind 
Ind 

In locations where algae are present, the following species are abundant: 
Caulerpa sertularioides, Spyridia filamentosa, Hypnea sp., Dictyota acutiloba, and 
two invasive species: Graci/aria salicornia and Acanthophora spicifera. Dense 
beds of Halimeda kanaloana were observed near the red mangroves on the west 
end of the survey area (Fig.4). Other less commonly seen algal species include: 
Ulva flexuosa, Bryopsis hypnoides, Hypnea sp., Dictyota sandvicensis, 
Dictyospheria cavernosa, and Champia parvula. Two species of cyanobacteria 
were encountered: Lyngbya semiplena and Symploca hydnoides. Seagrasses 
(Halophila decipiens and H. hawaiiana) occur in scattered dense beds 
throughout the survey area. 
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Macro-invertebrates observed on red mangrove, aerial roots and on vertical and 
outcrop surfaces include: sponges (Terpios zeteki, Leucetta solida, and Bienna 
fistulosa), swimming sea anemone (Boloceroides mcmurrichl), worms 
(Sabellastarte spectabilis and Loimia medusa), urchins (Echinothrix diadema), 
bryozoan (Zoobotryon verticillatum), oysters (Dendostrea sandvicensis and 
Pinctada margaritifera), crabs (Portunus sanguinolentus hawaiiensis, Calappa 
hepatica, and Thalamita edwardsi), barnacles (Nesochthamalus intertextus), and 
tunicates (Botryllus sp., Aplidium sp., and Aplidium crateriferum). Several small 
( <5 cm diameter) Leptastrea purpurea coral colonies were observed growing on 
hard substrates in the survey area. 

A total of 16 fish species was observed in the Project vicinity. Near the 
shoreline, a large school of aholehole, Hawaiian flagtail (Kuhlia xenura) was 
seen. The Hawaiian shrimp goby (P. mainlandi), whitespotted goby 
(Bathygobius coalitus), half-spotted goby (Asterropteryx semipunctatus), and 
lizardfish or 'ulae (Synodus sp.) were occasionally encountered over the fine 
sand bottom. A barred moray (Echidna polyzona) and one Hawaiian smooth 
seahorse (Hippocampus cf. kunda) were seen. The mangrove roots and the 
dense beds of H. kanaloana and seagrass (Halophila spp.) provide shelter for 
fishes including: Hawaiian sergeant (Abudefduf abdominalis), Hawaiian 
dascyllus (Dascyllus albisella), milletseed butterflyfish (Chaetodon miliaris), 
stripebelly puffer (Arothrom hispidus), yellowfin goatfish (Mulloidichthys 
vanicolensis), and blacktail snapper (Lutjanus fulvus). 

Vegetation 

As described in our wetland delineation report (AECOS, 2015), the following 
plant communities and/or landscape features are in the Project area: 
pickleweed (Batis maritima) flat, kiawe (Prosopis pallida) copse, red mangrove 
(Rhizophora mangle) forest, and roadside ditch with ruderal vegetation (Figure 
5). 

Flora 

The flora of a site is the listing of plant species recorded by the survey. This 
listing is provided in Table 4. A total of 46 plant species were identified from 
the Project area. Pickleweed flats are known to be species-poor plant 
communities (Wagner et al., 1990, 1999). The listing is by plant family 
(standard practice) and includes plant status and qualitative abundance 
estimate for each species (the latter by area). By "status" is meant its 
assignment as either native or non-native. Native plants are divided into 
indigenous (Ind) or endemic (End) species (see definitions at the end of the 
table. Introduced plants may be very early, Polynesian introductions ("canoe 
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Figure 4. Sediment covered reef flat with many burrows and macroalga in the 
Project vicinity (top left). Outcrops with macroalgae (G. salicornia) and 

macroinvertebrates occur are occasional in the Project vicinity (top right). Extensive 
beds of H. kanaloana were encountered in the sand areas (bottom left). Vertical 

surfaces in the Project vicinity host algae (A. spicifera, G. salicornia, and S. 
filamentosa) 
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plants; Pol) or species introduced to the Hawaiian Islands after 1778. The latter 
category includes plants that are ornamentals (Orn; includes agricultural 
plants) or species that have become naturalized (Nat) after their introduction, 
and now grow wild. 

Figure 5. Selected features and plant communities in Project vicinity. 

The botanical survey conducted in June 2015 in the Project area recorded only 5 
indigenous and 2 early Polynesian species (no endemics were encountered). 
The remaining species (93%) observed are either naturalized species or 
ornamental species. Pickleweed is the defining vegetation in the Project area, 
particularly in low areas with alkaline soils. In areas where the soil is too salty, 
the ground is bare. One indigenous plant, naupaka kahakai (Scaevola sericea), is 
planted as an ornamental near the canoe hale and one Polynesian introduction, 
ki (Cordyline fruticosa), is planted as an ornamental near the pump station. 
'Uhaloa (Waltheria indica) is thriving in the grassy triangle in the intersection of 
Maunaloa Highway and Kaunakakai Place. American mangrove (Rhizophora 
mangle) is in the intertidal areas, including the shoreline and the mauka end of 
the muliwai. 

AECOS Inc. [FILE: 1290C] Page 117 



Biological and Water Quality Surveys KA.UNAKAKAI, MOLOKA'I 

Table 4. Flora listing for Kaunakakai Drainage System "B" Project. 

Species listed by family Common name Status Abundance 

FLOWERING PLANTS 
DICOTYLEDONES 

AIZOACEAE 
Sesuvium portulacastrum (L.) L. 'akulikuli Ind u 

AMARANTHACEAE 
Alternanthera pungens Kunth khaki weed Nat R 
Amaranthus spinosus L. spiny amaranth Nat u 
Atriplex suberecta Verd. saltbush Nat c 

ANACARDIACEAE 
Mangifera indica L. mango Natt R 

APOCYNACEAE 
Plumeria obtusa L. Singapore Orn R 

plumeria 
ARALIACEAE 

Schefflera actinophylla (Endl.) Harms umbrella tree Natt R 
ASTERACEAE (COMPOSITAE) 

Calyptocarpus vialis Less. Nat c 
Pluchea carolinensis (Jacq.) G. Don sour bush Nat R 
Pluchea indica (L.) Less. Indian fleabane Nat A 
Pluchea x fosbergii Cooperr. & Galang hybrid Nat 0 

BATACEAE 
Batis maritima L. pickleweed Nat AA 

BORAGINACEAE 
Heliotropium curassavicum L. kipukai, seaside Ind A 

heliotrope 
BRASSICACEAE 

Lepidium virginicum L. Nat u 
CHEN 0 PO DIACEAE 

Bassia hyssopifolia (Pall.) Kuntze bassia Nat u 
CONVOLVULACEAE 

Ipomoea triloba L. little bell Nat R 
EUPHORBIACEAE 

Codiaeum variegatum (L.) A. Juss. garden croton Orn R 
Euphorbia hirta L. garden spurge Nat 0 
Euphorbia cf. hypericifolia (L.) Millsp. graceful sandmat Nat R 

FABACEAE 
Desmanthus virgatus (L.) Willd. virgate mimosa Nat u 
Indigo/era hendecaphylla Jacq. creeping indigo Nat 0 
Leucaena leucocephala (Lam.) deWit koa haole Nat c 
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Table 4 (continued). 

Species listed by family Common name Status Abundance 

F ABACEAE (continued). 
Prosopis pallida (Humb. & Bonpl. ex kiawe Nat A 
Willd.) Kunth 
Samanea saman (Jacq.) Merr. monkeypod Nat R 
Trifolium repens L. white clover Nat u 

GOODENIACEAE 
Scaevola sericea Vahl naupaka kahakai lndt R 

LAURACEAE 
Persea americana Mill. avocado Natt R 

NYCTAGINACEAE 
Boerhavia coccinea Mill. false alena Nat c 

RHIZOPHORACEAE 
Rhizophora mangle L. American Nat U3 

mangrove 
SCROPHULARIACEAE 

Bacopa monnieri L. 'ae'ae Ind R 
SOLANACEAE 

Nicotiana glauca R. C. Graham tree tobacco Nat R 
STERCULIACEAE 

Waltheria indica L. 'uhaloa Ind R2 
VERBENACEAEA 

Phyla nodiflora (L.) Greene phyla Nat u 
FLOWERING PLANTS 
MONOCOTYLEDONES 

AGAVACEAE 
Cordyline fruticosa (L.) A. Chev. kt, ti Polt R 
Dracaena marginata Lam. moneytree Orn R 

ARACEAE 
Chrysalidocarpus lutenscens L. areca palm Orn R 
Cocos nucifera L. niu, coconut Pol R 
Livistona chinensis (Jacq. R. Br. ex Mart. Chinese fan palm Orn R 
Veitchia merrilli (Beccari) H. E. Moore Manila palm Orn R 

POACEAE 
Bothriochloa pertusa (L.) A Camus pitted beardgrass Nat c 
Cenchrus ciliaris L. buffelgrass Nat c 
Chloris barbata Sw. swollen fingergrass Nat c 
Chloris radiata (L.) Sw. radiate fingergrass Nat A 
Cynodon dactylon (L.) Pers. Bermuda grass Nat A 
Eragrostis pectinacea (Michx.) Nees Carolina lovegrass Nat 0 
Paspalum conjugatum Bergius Hilo grass Nat R 
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Table 4 (continued). 
Legend to Table 4 

ST ATVS = distributional status for the Hawaiian Islands: 
End= endemic (native to the Hawaiian Islands and not occurring naturally elsewhere). 
Ind= indigenous; native to Hawai'i, but not unique to the Hawaiian Islands. 
Nat= naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook 

Expedition in 1778, and well-established outside of cultivation. 
Orn= A cultivated plant; a species not thought to be naturalized (spreading on its own) 

in Hawai'i. 
Pol= An early Polynesian introduction ("canoe plant"). 
t Plant is being grown for decorative purposes near wastewater pump facility or canoe 

hale. 
ABUNDANCE= occurrence ratings for plant species by area: 

R - Rare seen in only one or perhaps two locations. 
U - Uncommon seen at most in several locations 
0 - Occasional seen with some regularity 
C - Common observed numerous times during the survey 
A - Abundant found in large numbers; may be locally dominant. 
AA- Very abundant abundant and dominant; defining vegetation type. 

Numbers (1 - 3) following qualitative rating of abundance indicate localized abundance is 
greater than occurrence rating. For example, R3 would be a plant encountered only once or 
twice, but very numerous where encountered. 

Avian Survey 

Table 5 lists the species names, relative abundances (RA), and incidental 
sightings of all birds observed during our survey. Only a single indigenous bird, 
'Auku'u or Black-crowned Night heron (Nycticorax nycticorax hoactli) was 
observed within the Project area. The individual bird was seen feeding in the 
shallow nearshore waters while perched on mangrove prop roots. An 'A or 
Brown Booby (Sula leucogaster plotus) was observed flying low above the 
water, well offshore the Project area. Two Ae'o or Hawaiian Stilt [Himantopus 
mexicanus knudseni) were heard vocalizing near Kaunakakai Stream on an 
adjacent property. The remaining 8 species listed in Table 5 are non-natives. 

Despite the longer count time of the survey conducted in wetland habitat 
(muliwai) at Sta. Avian 1, we did not observe any birds in the open water or 
surrounding wetland. A group of three ducks (Anas sp.), possibly a hybrid of the 
Hawaiian Duck or Koloa Maoli (Anas wyvilliana) and the feral mallard (Anas 
platyrhynchos), was seen flying over the area-likely headed towards the 
treatment ponds at the Kaunakakai WWRF. 
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Table 5. Results of avian stationary point-count surveys (30 min for Sta. 1 and 8 minute for remaining stations) for 
Project area in Kaunakakai. 

ORDER, FAMILY 
Point Counts 

A . 1 A . 2 A . 3 A . 4 Incidental . v1an v1an v1an v1an . . 
Genus spec1es Common name Status RA s1ght!11gs 

ANSERIFORMES, ANATIDAE 
Anas sp. duck (hybrid?) Nat 3 -- -- -- .75 

CHARADRIIFORMES, RECURVIROSTRIDAE 
Himantopus mexicanus Ae'o, Hawaiian End 0 

knudseni Stejneger 
-- -- -- --

Stilt 
COLOMBIFORMES, COLUMBIDAE 

Geopelia striata Linnaeus Zebra Dove Nat -- -- -- 1 .25 
Streptopelia chinensis Scopoli Spotted Dove Nat 2 -- -- -- .50 

GALLIFORMES, PHASIANIDAE 
Gallus gallus domesticus Chicken Nat 0 -- -- -- --

Linnaeus 
Francolinus francolinus Black 

Nat 1 .25 -- -- --
Linnaeus Francolin 

PASSERIFORMES, PASSERIDAE 
Passer domesticus Linnaeus House Sparrow Nat -- 1 2 3 1.5 

STURNIDAE 
Acridotheres tristis Linnaeus Common Myna Nat -- -- 3 -- .75 
Paroaria coronata J.F. Miller Red-crested 

Nat 0 -- -- -- --
Cardinal 
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Table 5 (continued). 

ORDER, FAMILY 
Point Counts 

A . 1 A . 2 A . 3 A . 4 Incidental . v1an v1an v1an v1an . . 
Genus species Common name Status RA s1ghtmgs 

PELECANIFORMES, ARDEIDAE 
Nycticorax nycticorax 

Linnaeus 

SULIFORMES, SULIDAE 
Sula leucogaster plotus J. R. 

Forster 

'Auku'u, Black
crowned 
Night-heron 

'A, Brown 
Booby 

Ind 1 .25 

Ind 1 .25 

Legend to Table 5 

Status - Nat= naturalized, exotic, bird introduced to the Hawaiian Islands since the arrival of Cook Expedition in 1778, and well-established in 
the wild 

Ind = indigenous; native to Hawai'i, but not unique to the Hawaiian Islands. 
End = endemic; native to Hawai'i, unique to the Hawaiian Islands. 

RA - Relative abundance (station count divided by number of stations) 
Other - Counts for incidental (non-station counts) sightings 
t - Species identified by vocalizations nearby, not in Project area 

AECOS Inc. [FILE: 1290C] Page I 22 



Biological Surveys KAUNAKAKAI, MOLOKA'I [43010] 

Three Common Myna (Acridotheres tristis) were observed at Sta. Avian 3, 
feeding around the carcass of a recently dumped Axis deer (Axis axis). The 
House Sparrow (Passer domesticus) was the most commonly observed species, 
occurring at all stations except the wetland station (Sta. Avian 1). Black 
Francolin (Francolinus francolinus), an introduced game bird was observed at 
Sta. Avian 3. 

Mammals 

Only three mammals were observed in the Project area (Table 6). The small 
Indian mongoose (Herpestes auropunctatus) inhabits the Project area, as do Axis 
deer (Axis axis). Domestic dog (Canis lupus familiaris) is likely brought as a pet 
to walk along the shore. Apparently, due to proximity to Kaunakakai Harbor, 
the Project area is used by hunters to deposit Axis deer carcasses prior to 
loading the inter-island ferry; we observed 5 deer carcasses in the proximity of 
Sta. Avian 3. 

Table 6. Mammalian species detected during the surveys of 
Project area in Kaunakakai. 

PHYLUM, CLASS, ORDER 

FAMILY 
Genus species 

CHORDATA, MAMMALIA, 
ARTIODACTYLA 

CERVIDAE 
Axis axis Erxleben 

CHORDATA, MAMMALIA, 
CARNIVORA 
CANIDAE 

Canis lupus familiaris Linnaeus 
VIVERRIDAE 

Herpestes auropunctatus 
Hodgson 

Common name 

Axis Deer 

Dog; ilia 

Small Indian Mongoose; 
'Joie manakuke 

Legend to Table 6 
STATUS = distributional status for the Hawaiian Islands: 

Status Abundance 

Nat Ut:J: 

Dom R:J: 

Nat R 

End = endemic (native to the Hawaiian Islands and not occurring naturally elsewhere). 
Ind= indigenous; native to Hawai'i, but not unique to the Hawaiian Islands. 
Nat= naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook 

Expedition in 1778, and well-established outside of cultivation. 
Orn= A cultivated plant; a species not thought to be naturalized (spreading on its own) 

in Hawai'i. 
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Table 6 (continued). 

ABUNDANCE= occurrence ratings for plant species by area: 
R - rare; only one or two individuals seen. 
U - uncommon; several individuals seen. 
0 - occasional; observed irregularly in small numbers. 
C - common; numerous individuals seen, or seen in most habitat places visited. 
A - abundant; numerous in most habitat places visited. 

t Carcass. Five individuals appear to have been killed elsewhere and dumped 
near Sta. Avian 3. * Tracks and/or sign. 

Discussion 

Water Quality 

Alignment No. 1 would discharge into a swale just above a recently delineated 
coastal wetland, (AECOS, 2015) and Alignment No. 2 would discharge into a 
muliwai within this same wetland. Only the basic water quality criteria set forth 
in the Hawai'i water quality standards (HDOH, 2014) are applicable to coastal 
wetlands. These criteria stipulate that all waters must be "free of ... : 

(1) materials that will settle to form objectionable sludge or bottom deposits; 
(2) floating debris, oil, grease, scum, or other floating materials; 
(3) substances in amounts sufficient to produce taste in the water or detectable 

off-flavor in the flesh of fish, or in amounts sufficient to produce 
objectionable color, turbidity or other conditions in the receiving waters; 

(4) high or low temperatures; biocides; pathogenic organisms; toxic, radioactive, 
corrosive, or other deleterious substances at levels or in combinations 
sufficient to be toxic or harmful to human, animal, plant, or aquatic life, or in 
amounts sufficient to interfere with any beneficial use of the water; 

(5) substances or conditions or combinations thereof in concentrations which 
produce undesirable aquatic life; and 

(6) soil particles resulting from erosion on land involved in earthwork, such as the 
construction of public works; highways; subdivisions; recreational, 
commercial, or industrial developments; or the cultivation and management of 
agricultural lands." 

Discharge from the alternative alignments during storm events can be expected 
to entrain particulates, nutrients, oil and grease, and possibly other pollutants 
which will be deposited in the wetland. During major storm events, water from 
the wetland may be discharged into the nearshore waters of Kaunakakai 
Harbor. 
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State of Hawai'i, Water Quality Standards classify the marine waters just 
offshore of the coastal wetland as Class A, open coastal waters from Hale o Lano 
Harbor (far to the west) to the eastern boundary of Kaunakakai Harbor (HDOH, 
2014). It is the objective of Class A waters that " ... their use for recreational 
purposes and aesthetic enjoyment be protected. Any other use shall be 
permitted as long as it is compatible with the protection and propagation of fish, 
shellfish, and wildlife, and with recreation in and on these waters. (HDOH, 
2014). 

Table 7. Selected state of Hawai'i water quality criteria for 
open coastal waters (HAR §11-54-6; HDOH, 2014). 

Geometric Mean Value notto be Value not to be 
value not to exceeded more exceeded more 

exceed than 10% of than 2% of 
Parameter this value the time the time 

Total Nitrogen 150.0 250.0 350.0 
(µg N/l) 110.0 180.0 250.0 

Ammonia Nitrogen 3.50 8.50 15.00 
(µg NH4-N /1) 2.00 5.00 9.00 

Nitrate+ Nitrite 5.00 14.00 25.00 
(µg N/l) 3.50 10.00 200.0 

Total Phosphorus 20.0 40.0 60.0 
(µg P /1) 16.0 30.0 45.0 

Chlorophyll a 0.30 0.90 1.75 
(ug/l) 0.15 0.50 1.00 

Turbidity 5.0 15.0 25.0 
(NTU) 2.0 5.5 10.0 

Two values: upper, "wet" criteria apply when open coastal waters receive more than three million gallons 
per day of fresh water discharge per shoreline mile. "Dry" criteria apply when open coastal waters 
receive less than three million gallons per day of fresh water discharge per shoreline mile. 

Other" standards": 
- pH units shall not deviate more than 0.5 units from ambient and not lower than 5.5 nor higher than 
8,0. 
- Dissolved oxygen shall not decrease below 80% of saturation. 
- Temperature shall not vary more than 1C0 from ambient conditions. 
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Applicable state water quality criteria for these open coastal waters are shown 
in Table 7 (above). State criteria for turbidity, chlorophyll a, and nitrogen and 
phosphorus nutrients are based upon comparison of a given criterion with a 
geometric mean obtained through representative sampling (requiring a 
minimum of three sampling events) at a location. As such, the individual values 
obtained in this sampling event for turbidity and nutrients cannot be used to 
establish compliance with Hawai'i water quality standards, but are useful to 
characterize the water quality at the time of the sampling event. 

State standards for nutrients and turbidity in open coastal waters are divided 
into "wet" and "dry" criteria dependent upon the amount of fresh water 
discharged into the coastal water body (see notes in Table 7). Dry criteria apply 
to the results of the present survey. 

The coastal wetland will serve as a natural filtering system for particulates, 
nutrients and other pollutants discharged from the alternative alignments. 
Particulates will settle out, nutrients will be available to support wetland plant 
growth, and some pollutants will be transformed to less soluble forms and 
taken up by plants or become inactive (USEPA, 2015). 

The proposed drainage improvements will not have significant impacts on the 
water quality of the nearshore marine environments at Kaunakakai. The 
proposed improvements will direct surface runoff during storm events into the 
coastal wetland. Any water discharged from the coastal wetland during major 
storm events into nearshore marine waters is likely to be small compared with 
inputs from Kaunakakai Stream, the latter having a much larger watershed area. 

Protected and Listed Species and Habitats 

Botanical resources 

During this survey, no plants that are proposed, or listed as threatened or 
endangered as set forth in the Endangered Species Act (ESA) of 1973, as 
amended (16 U.S.C. 1531-1543; USFWS, 2015), were seen, and none have been 
documented historically from the project area. For plants, state listing follows 
the federal listing. 

Avian and mammalian resources 

No animals currently protected or proposed for protection under either the 
federal or State of Hawai'i endangered species programs (DLNR, 2015; USFWS, 
2015) were detected in the Project area during the course of our survey. 
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Although not observed in the Project area, the presence of the following species 
of birds in the vicinity may require consideration. 

Hawaiian Stilt - Hawaiian Stilt vocalizations from the adjacent playa and 
pickleweed marsh were heard during our survey. Hawaiian Stilts prefer to nest 
on exposed fresh or brackish mudflats interspersed with low growing 
vegetation. Hawaiian Stilts are opportunistic feeders and eat a variety of 
invertebrates and other aquatic organisms available in shallow water and 
mudflats (USFWS, 2011). 

In 1967, the Hawaiian Stilt was listed as an endangered species under the ESA 
(USFWS, 1967). Long-term census data indicate the population has been 
relatively stable or slightly increasing for the last 30 years (USFWS, 2011). On 
Moloka'i, Hawaiian Stilts are found in south coastal wetlands and playa lakes, 
with large numbers at the Kaunakakai Wastewater Reclamation Facility. 

The proposed alternatives, by collecting then focusing runoff at a specific point, 
may have a beneficial effect of sustaining ephemeral open water areas in the 
playa or muliwai for a longer period of time and thus increasing foraging 
opportunities for the Hawaiian Stilt. 

Seabirds - A single 'A or brown booby was observed flying offshore in the 
Project vicinity. Presumably seabirds overfly the site on occasion. No seabird 
nesting occurs within the proposed Project area, therefore the only likely 
impact to seabirds would be the temporary use of or permanent installation of 
outdoor lights. Night-time lighting can disorient seabirds, resulting in their 
potential downing and harm from collision with objects and/or predation by 
feral dogs and cats. 

Marine species 

No listed (endangered or threatened; DLNR, 2015; NOAA-NMFS, 2010a and 
2011; USFWS, 2015) marine species were encountered in the June 2015 
surveys. Listed marine species (sea turtles, Hawaiian monk seal, and humpback 
whale) may occur in the general vicinity. 

Sea Turtle - Of the sea turtles found in the Hawaiian Islands, only the green 
sea turtle is likely in the Project vicinity. The hawksbill sea turtle (Eretmochelys 
imbricata) is rare in the Hawaiian Islands and only known to nest in the 
southern reaches of the state (NOAA-PIFSC, 2010b). In 1978, the green sea 
turtle was listed as a threatened species under the ESA (USFWS, 1978, 2001). 
Since protection, the green sea turtle has become the most common sea turtle in 
the Hawaiian Islands with a steadily growing population (Chaloupka et al., 
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2008). Threats to the green sea turtle in Hawai'i include: disease and parasites, 
accidental fishing take, boat collisions, entanglement in marine debris, loss of 
foraging habitat to development, and ingestion of marine debris (NMFS-USFWS, 
1998). 

Green sea turtle nesting occurs mostly on beaches of the Northwestern 
Hawaiian Islands, with 90% occurring at French Frigate Shoals (Balazs et al., 
199 2). None of the Hawaiian sea turtles is known to nest in the Project vicinity 
(NOAA-PIFSC, 2010). 

The green sea turtle diet consists primarily of benthic macroalgae (Arthur and 
Balazs, 2008), which the shallow reefs of the main Hawaiian Islands provide in 
abundance. Red macroalgae generally make up 78% of their diet, whereas 
green macroalgae make up 12% (Arthur and Balazs, 2008). Turbidity (murky 
water) does not appear to deter green sea turtles from foraging and resting 
areas and construction projects in Hawai'i have found sea turtles adaptable and 
tolerant of construction-related disturbances (Brock, 1998a,b). No green sea 
turtles were observed during our survey. 

Shellfishes - Shellfishes, including pearl oyster (Pinctada margaritifera), are 
regulated throughout the State of Hawai'i, where it is prohibited to "catch, take, 
kill, possess, remove, sell or offer for sale", without a permit, pearl oysters and 6 
other shellfishes (DLNR, 2009). One pearl oyster was observed in the survey 
area. 

Monk Seal - Moloka'i's beaches and coastline are utilized by the endangered 
Hawaiian monk seal (Neomonachus schauinslandi) for hauling out and for 
pupping and nursing. Currently, only the remote Northwestern Hawaiian 
Islands are considered critical habitat for this species (50 CFR 226, June 2, 2011; 
NOAA-NMFS, 2011). The waters surrounding the Main Hawaiian Islands (MHI) 
have been proposed as monk seal critical habitat, excluding portions of the MHI 
coastal environments considered hardened shorelines or developed areas (e.g., 
boat harbors, cliffs, active lava, and large bays with extensive runoff) that do not 
have the essential features that would support Hawaiian monk seal use. On 
August 18, 2015, the final rule to revise the critical habitat was prepared 
(NOAA-NMFS, 2015a). NOAA revised the designation of the to acknowledge that 
areas that are inaccessible to seals and/or have manmade structures (i. e. 
harbors) that lack the essential features are not included in the designation for 
Hawaiian monk seal critical habitat. The Project area would not meet the 
definition of critical habitat for monk seal. Thus, this area, defined as the 
following locations and delineated by the identified boundaries: Kaunakakai 
Pier, Molokai is delineated by all terrestrial coastline between 21°05'14.83" 
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N/157°01'30.42" Weast to 21°05'09.12" N/157°01'23.05" W; is not proposed 
critical habitat for this species (50 CFR 226, June 2, 2011; NOAA-NMFS, 2011). 

The majority of monk seal sighting information collected in the main Hawaiian 
Islands is reported by the general public and is highly biased by location and 
reporting effort. The only truly systematic monk seal count data available are 
from aerial surveys conducted by the Pacific Islands Fisheries Science Center 
(PIFSC). Aerial monk seal surveys of the main Hawaiian Islands were conducted 
in 2000, 2001 and in 2008 (Baker and Johanos, 2004; PIFSC unpublished data). 
One complete survey of Moloka'i was conducted for each of those years. The 
2000 survey was conducted from an airplane, and the 2001 and 2008 surveys 
were both conducted by helicopter. No Hawaiian monk seals were sighted in the 
Kaunakakai area during any of the surveys (PIFSC, 2011). 

Reports of seal sightings by the general public, which are non-systematic and 
not representative of overall seal use of main Hawaiian Islands shorelines, have 
been collected in the main Hawaiian Islands since the early 1980s. A sighting is 
defined as a calendar day during which an individual seal is documented as 
present at a given location. There have been a total of 48 sightings of monk seals 
reported in the Kaunakakai area between 1983 and 2011 (Table 8). Most of 
these sightings were reported in the 2009 calendar year and can be attributed 
to one individual seal. Seal "RW46" was reported 44 times in Kaunakakai 
between February and October of 2009. This seal was reared in captivity and 
released at Kalaupapa, Moloka'i in December 2008. However, the seal became 
conditioned to humans and sought out people for attention, interaction, and 
food, and was subsequently brought into permanent captivity in October 2009. 
No other individual seals were identified in the reported sightings (PIFSC, 
2011). 

Table 8. Number ofreported Hawaiian monk seal sightings at Kaunakakai on 
the island of Moloka'i (1983-2011). 

Location 
Kaunakakai, 

Moloka'i 

1983 

1 

1996 

1 

2009 Total 

46 48 

Humpback Whale -The humpback whale or koholii (Megaptera novaeangliae) 
was listed as endangered in 1970 under the ESA. In 1993 it was estimated that 
there were 6,000 humpback whales in the North Pacific Ocean, and that 4,000 of 
those regularly came to the Hawaiian Islands. The population is estimated to be 
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growing at between 4 and 7% per year. Today, as many as 10,000 humpback 
whales may visit Hawai'i each year (HIHWNMS, 2014). The waters in and 
around Kaunakakai Harbor are within the Hawaiian Islands Humpback Whale 
National Marine Sanctuary. Humpback whales normally occur in Hawaiian 
waters annually from November to May with the peak between January and 
March (HIHWNMS, 2008). 

On April 21, 2015, NOAA issued a proposed rule to identify 14 Distinct 
Population Segments (DPSs), list 2 as threatened and 2 as endangered, and 10 
as not warranted for listing (NOAA-NMFS, 2015b). Under this proposed rule, 
the Hawai'i-breeding population of humpbacks would be a DPS and would be 
delisted from ESA status (NOAA-NMFS, 2015b). Public comment period on the 
proposed rule closed July 20, 2015. 

Coral - Coral species are protected under Hawai'i state law, which prohibits 
"breaking or damaging, with any implement, any stony coral from the waters of 
Hawai'i, including any reef or mushroom coral" (HAR §13-95-70; DLNR, 2014). 
It is also unlawful to take, break or damage with any implement, any rock or 
coral to which marine life of any type is visibly attached (HAR §13-95-71, DLNR, 
2014). 

Essential Fish Habitat 

The 1996 Sustainable Fishery Act amendments to the Magnuson-Stevens 
Fishery Conservation and Management Act (MSFCMA) and subsequent Essential 
Fish Habitat (EFH) Regulatory Guidelines (NOAA, 2002) describe provisions to 
identify and protect habitats of federally-managed marine and anadromous fish 
species. Under the various provisions, federal agencies that fund, permit, or 
undertake activities that may adversely affect EFH are required to consult with 
the National Marine Fisheries Service (NMFS). 

Congress defines EFH as "those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity." (MSFCMA, 1996; NOAA, 
2002). EFH provisions in MSFCMA designate that species harvested in 
sufficient quantities to require fisheries management are to be subdivided into 
similar Management Unit Species (MUS). Five MUS groups are currently 
managed in Hawaiian waters: bottomfish, pelagics, precious corals, crustaceans, 
and coral reef ecosystem. In the waters surrounding the Hawaiian Islands, EFH 
for coral reef ecosystem MUS as defined by the Final Coral Reef Ecosystem 
Fishery Management Plan (WPRFMC, 2001) and subsequent Fishery Ecosystem 
Plan for the Hawaiian Archipelago (WPRFMC, 2005) and "includes all waters 
and habitat at depths from the sea surface to 50 fathoms extending from the 
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shoreline (including state and territorial land and waters) to the outer 
boundary of the Exclusive Economic Zone (EEZ)." 

The Project is located near waters designated as EFH (including water column 
and all bottom areas) for coral reef ecosystem, bottomfish, pelagic, and 
crustacean MUS. Of the thousands of species which are federally managed 
under the coral reef FMP, at least 24 (juvenile and adult life stages) are known 
to occur in the general vicinity of Kaunakakai (AECOS, 2011, 2012). There will 
be no new structures placed in ocean. 

It is anticipated that the fish that occur in the waters near the Project vicinity 
will not be subject to any direct impacts from Project activities. Some 
impairment of ability of EFH managed species to find prey items could occur, if 
adverse water quality impacts (e.g., elevated turbidity) result from run-off 
during construction or from run-off directed through the drainage system in 
operation; but these effects should be temporary and spatially limited to the 
immediate vicinity of the ocean discharge point and ameliorated by the runoff 
first flowing through a coastal wetland. Most of the MUS that may be dependent 
upon EFH species routinely experience turbid and sand scoured environment in 
the nearshore area (AECOS, 2010, 2012). 

Conclusions 

No direct impacts from the Project are expected to occur in the nearshore area. 
The nearshore reef flat is covered with a thick layer of sediment, with limited 
biota and a few scattered coral colonies. This area would not be susceptible to 
negative impacts from storm runoff, as the area has been under the influence of 
sedimentation and turbidity from shore runoff and nearby discharge from 
Kaunakakai Stream for some time. Coral reef communities and more robust 
reef fish assemblages are found in the offshore areas and the Kaunakakai 
Harbor and channel (WOA, 1995; AECOS, 2010). These communities have 
persisted despite the construction and use of the harbor and the presence of 
Kaunakakai Stream mouth in the vicinity. Therefore, the effects of turbidity and 
sedimentation from shore runoff appear to be restricted to nearshore and not 
detrimental to the survival of a coral reef and fish community further offshore. 

Recommendations 

• If night-time construction activity or equipment maintenance is proposed 
during any construction, all associated lights should be shielded, and when 
large flood/work lights are used, they should be placed on poles that are 
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high enough to allow the lights to be pointed directly downward at the 
ground. 

• If streetlights or exterior facility lighting is installed in conjunction with the 
project, it is recommended that the lights be shielded to reduce the 
potential for interactions of nocturnally flying seabirds with external lights 
or other man-made structures (Reed et al., 1985; Telfer et al., 1987). 

• To avoid potential deleterious impacts to roosting bats it is recommended 
that no woody vegetation taller than 15 ft (4.6 m) be removed during the 
bat pupping season (between June 1 and September 15). 
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1.0 Proposed Best Management Practices 

Best Management Practices (BMPs) will be implemented over the course of the project to avoid and 

minimize impacts to the environment including impacts to threatened or endangered species. These 

BMPs are based on recommended practices by the US Fish and Wildlife Service (USFWS) and the 

National Oceanic and Atmospheric Administration (NOAA), National Marine Fisheries Service (NMFS), 

Pacific Islands Regional Office. 

The Contractor shall comply with these BMPs in addition to requirements of all federal, State, Municipal, 

and other necessary permits issued for the work. Based on the particular means, methods, and 

equipment employed by the contractor to carry out the project, some adjustments to the BMP plan may 

be necessary to meet the intent and objectives of each BMP. The following is a list of basic BMPs to be 

implemented on this project. 

• Constant vigilance shall be kept for the presence of ESA-listed species during all aspects of the 

proposed action, particularly activities in or near the wetland areas. The project manager shall 

designate an appropriate number of observers to survey the areas adjacent to the proposed 

action for ESA-listed species. 

• All work shall be postponed or modified when ESA-listed species are within 50 yards of the 

proposed work. If ESA-listed species are noticed within 50 yards after work has already begun, 

that work may continue if, in the best judgment of the project supervisor, that there is no way 

for the activity to adversely affect the animal(s). 

• Temporary construction fencing will be installed along the limits of work during construction. 

Fencing will be offset 5 feet from defined wetlands to prevent disturbance to these areas during 

construction. 

• The contractor is prohibited from storing toxic materials onsite. 

• Appropriate materials to contain and clean potential oil/fuel spills shall be stored at the work 

site and be readily available. 

• The contractor's superintendent and heavy equipment operators shall perform daily pre-work 
equipment inspections for cleanliness and leaks. All heavy equipment operations shall be 

postponed or halted should a leak be detected, and shall not proceed until the leak is repaired 

and equipment cleaned. 

• Specific and contained areas will be designated for vehicle and equipment cleaning and fueling 

to prevent discharges of polluted wash water, fuel spills or leaks. 

• Any materials or equipment to be used to carry out the authorized work must be cleaned of 

pollutants before use onsite. 

• Material staging and storage area(s) will be designated within the project footprint and 
equipped with sediment control BM P's to prevent loss of material due to erosion or leaks. 

• All debris removed from the project shall be disposed of at a County approved location. 

• The construction entrance and roadways will be stabilized to prevent tracking of materials 

to/from the project site. 



• Prevent, reduce, or eliminate the discharge of pollutants to the stormwater system or marine 

environment by minimizing the storage of hazardous materials onsite, storing materials in 

watertight containers and/or a completely enclosed designated area, installing secondary 

containment, conducting regular inspections, and training employees and subcontractors. 

• Stockpiles will be located away from drainage paths and equipped with erosion prevention 

BMPs such as plastic coverings to protect against wind or rainfall, and containment BMPs such 

as berms, silt fences, or dikes to protect stockpiled material from run-on or runoff discharges. 

• During earthwork activities, sediment control BMP's such as silt fences, straw wattles, and 

sandbags will be used to prevent discharge of sediment laden water. 

• Wind erosion control BMPs such as watering, or installation of dust screens will be used during 

and after earthwork activities. 

• The Contractor shall conduct daily visual observations to ensure that all BMPs and erosion 

control measures shown on the BMP plans are in place and functioning properly. 

• Existing vegetation will be preserved to the extent possible outside of the project footprint to 

avoid any unnecessary disturbance to native materials. 

• At the completion of work, hydraulic mulch or hydroseed will be applied to disturbed areas to 

encourage re-establishment of vegetation. 
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SUBJECT: Historic Preservation Review of the Kaunakakai Drainage 
Improvements 
Kaunakakai, Molokai 
TMK: 5-3-1 2 6 & 1 

This is in response to your letter dated August 26, 1992, requesting 
information about known historic sites in Kaunakakai and also seeking our 
colllllents on the County of Maui's proposed drainage improvements. We 
understand that you need this information for the preparation of an 
Environmental Assessment for this proposed project. 

The map that you attached to the letter has been very useful in locating the 
extent of the project area and the location of the different drainage systems 
A through E. We will use the same designations in our comments. Per 
information that you provided by phone, Systems A through E are new systems 
which will require excavation into previously undisturbed areas. 

In the vicinity of System B in Kaunakakai Place and Hio Place is a significant 
historic site that is listed in our inventory of historic places. There are 
two known significant historic sites in the vicinity of the proposed drainage 
systems. Both sites are located on a property (TMK 5-3-01: 2 & 3) at the 
corner of Kaunakakai Place and Hio Place. One is site 630 which consists of a 
historic and prehistoric subsurface deposit. Whether this deposit extends 
into drainage System B is not known. Archaeological testing conducted in a 
parcel at the corner of Kaunakakai Place and Kamehameha Highway (TMK 5-3-01: 
64) found no evidence of historic sites, so it appears that the deposit may 
not extend toward the highway. 



Bruce Gorst 
September 4, 1992 
Page 2 

The other site is the Malama House Site (site 1030), a rectangular platform 
which is believed to be the foundation of Kamehameha V1 s residence. However, 
this site is located away from the drainage system, so the proposed 
improvement will have •no effect• on this site. 

Additional infonnation was also provided by Mr. John Sakaguchi of your office 
in a letter dated September 3, 1992. The rectangular walled enclosure that 
was located by the surveyors and shown on the topographic survey map for 
System A has not been previously identified. This structure was described by 
Mr. Sakaguchi as measuring 15 ft. by 18 ft. with 3 ft. high walls. At this 
time, significance of this structure is not known. We need additional 
information such as its function and age. With the presence of this 
structure, it is possible that others are also present. 

In sum, Systems A and B are of particular concern to our office. For System 
A, an archaeological inventory survey is necessary to identify all significant 
historic sites, including the rectangular walled enclosure. If significant 
historic sites are present, an acceptable mitigation plan should be submitted 
to our office for approval. ln System B, it appears that the proposed 
improvement will have an adverse effect on the deposits of &30 which may 
extend to Hio Place and Kaunakakai Place. For this prQject to have a •no 
adverse effect•, we recomllend archaeological monitoring during excavation in 
the portion of the system makai (south) of Kamehameha Highway. The other 
systems are on developed areas which have been previously disturbed by road 
construction and/or residencial development. It is not likely for historic 
sites to be present, so we believe that Systems C, D, and E will have "no 
eff~.ct,i•.·on significant historic sites. 

Should you have any questions about these co1T111ents, please call Annie Griffin 
at 587-0013. 

DON HIBBARD, Administrator 
State Historic Preservation Division 

AG:aal 



2016 Archaeological 

Inventory Survey 

APPENDIX 

K 



Archaeological Inventory Survey Report for the 
Kaunakakai Drainage System "B" Improvements Project, 
Kaunakakai Ahupua' a, Moloka 'i District, Moloka 'i Island, 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

O'ahu Office 
P.O. Box 1114 
Kailua, Hawai'i 96734 
Ph.: (808) 262-9972 
Fax: (808) 262-4950 

DRAFT 

Prepared for 

Moffatt & Nichol 

and 

County of Maui Department of Public Works 

Prepared by 

Katie M. Folio, B.A. 

and 

Hallett H. Hammatt, Ph.D. 

Cultural Surveys Hawai'i, Inc. 

Wailuku, Hawai'i 

(Job Code: KAUNAKAKAI 7) 

April 2016 

www.culturalsurveys.com 

Maui Office 
1860 Main St. 
Wailuku, Hawai'i 96793 
Ph.: (808) 242-9882 
Fax: (808) 244-1994 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Management Summary 

Management Summary 

Reference Archaeological Inventory Survey Report for the Kaunakakai Drainage System 
"B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island, TMKs: (2) 5-3-001:003 & 008 and 5-3-005:006 & 007 (Folio and 
Hammatt 2015) 

Date March 2016 DRAFT 

Project Number(s) Cultural Surveys Hawai'i, Inc. (CSR) Job Code: KAUNAKAKAI 7 

Investigation Permit CSR completed the archaeological inventory survey (AIS) fieldwork under 
Number archaeological permit number 15-03, issued by the Hawai'i State Historic 

Preservation Division (SHPD) per Hawai'i Administrative Rules (HAR) §13-
13-282. 

Project Location The proposed project corridor will begin south of the Kamehameha V Highway 
and Maunaloa Highway intersection, passing under Maunaloa Highway, and 
then run parallel to and west of Kaunakakai Place within the Kaunakakai Place 
right-of-way adjacent to the western terminus of Rio Place. The project area is 
located in Kaunakakai Ahupua'a, Moloka'i District, Moloka'i Island, TMKs: 
[2] 5-3-001:003 & 008 and 5-3-005:006 & 007, depicted on the 1993 7.5-
minute series U.S.G.S Topographic Map, Kaunakakai Quadrangle. 

Land Jurisdiction Public: County of Maui 

Agencies County: County of Maui Department of Public Works, Engineering Division 

State: Hawai'i State Department of Land and Natural Resources/State Historic 
Preservation Division (SHPD) 

Project Proponent and County of Maui Department of Public Works Engineering Division 
Funding 

Proposed Project The proposed project is for the construction of a drainage channel running 
Description parallel to and west ofKaunakakai Place. Two project alternatives, Alignment 

1 and Alignment 2, are currently under consideration. Alignment 1 drains to an 
existing swale north of a wetland area. Alignment 2 consists of the excavation 
of a channel to the lower wetland. In addition to the drainage alternatives that 
are currently under consideration, the proposed project will include the 
installation of a flood wall along the fence line of the County's sewer lift station 
located on TMK (2) 5-3-001 :007. Finally, there is a small wetland area just 
south of TMK (2) 5-3-001:007, which will be avoided by the project. 

AIS Survey Area The project area for this AIS was developed to cover both possible drainage 
Acreage alternatives. The total survey area covered in this study encompasses the 

boundaries of all alternatives under consideration and should not be considered 
representative of the limits of construction for the selected alternative. 

For the investigation, the AIS study area, excluding the enclosed, or gated 
interior, of the County lift station (TMK [2] 5-3-001 :007) consists of 
approximately 1.62 acres (0.65 ha). 
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Historic Preservation 
Regulatory Context 

Fieldwork Effort 

Historic Properties 
Identified 

Historic Properties 
Recommended 
Eligible to the Hawai'i 
Register of Historic 
Places (Hawai'i 
Register) 

Historic Properties 
Recommended 
Ineligible to the 
Hawai'i Register 

Effect 
Recommendation 

This AIS investigation fulfills the requirements of HAR §13-13-276 and was 
conducted to identify, document, and assess significance of any historic 
properties. This document is intended to support the proposed project's historic 
preservation review under Hawai'i Revised Statutes (HRS) §6E-8 and HAR 
§13-275, as well as the project's environmental review under HRS §343. 

An archaeological monitoring plan (Hill et al. 2012) for continuation of the 
project of the south (makai) side of the highway within the Kaunakakai Place 
and Rio Place right-of-ways was accepted by the SHPD in a letter dated June 
13, 2012 (LOG NO.: 2012.0335, DOC. NO.: 1206JP04). However, an 
investigation by AECOS scientist was published that same year which 
documented a wetland associated with a drainage culvert under Beach Place in 
the vicinity of the planned Drainage System "B" improvements (AECOS Inc. 
2012). Because soil contamination was encountered in the Kaunakakai Place 
area, the project alignment was redesigned west of Kaunakakai Place outside 
the contaminated soils area that had been identified. The alignment as currently 
proposed is situated along the south side of Maunaloa Highway and 
perpendicular to the west end of Rio Place, rather than following the 
Kaunakakai Place shoulder, in order to avoid the documented wetland area. 

In 2014, AECOS scientists investigated TMKs (2) 5-3-001:003 and 008, and 5-
3-005 :006 and 007 to determine if another potential wetland area on these three 
parcels may be affected by the new alignment. The wetland was delineated 
during the study, at which time it was recommended that the layout for the 
improvements project be altered yet again to minimize encroachment (Burr 
2014:15). The currently proposed project corridor, which is the subject of this 
AIS, has been realigned based on the 2014 delineation of the wetland. 

Fieldwork was accomplished between September 14th through September 18th 
and December gththrough December 9th, 2015 by Jonas Madeus, B.A., Megan 
Hawkins, B.A., and Zachary Royalty, B.A. under the general supervision of 
Hallett Hammatt, Ph.D. This work required seven days to complete. 

One historic property was identified during this AIS. State Inventory of Historic 
Properties (SIHP) Number 50-60-03-2573 is a subsurface cultural deposit 
consisting of a bum area with associated historic cultural material. 

50-60-03-2573 

None 

Under Hawai'i state historic preservation legislation, the only two possible 
effect determinations for a given project under historic preservation review are 
"no historic properties affected" and "effect, with proposed mitigation 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 11 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Management Summary 

Mitigation 
Recommendations 

commitments" (HAR Chapter 13-284-7). In the circumstance of the current 
project area, one historic property has been documented. This historic property 
is recommended as significant for information content. The current inventory 
survey investigation has adequately recorded the information available from 
this historic property through literature research, archaeological testing, 
locational documentation, written descriptions, photographs, plan view maps 
and stratigraphic profiles drawn to scale, as well as, laboratory analysis of 
associated artifacts. Because the significant information for these historic 
property has been recorded, and additional historic preservation mitigation 
would not add to the body of information concerning this historic property, CSH 
recommends a project specific effect determination of "no historic properties 
affected." This is believed to be appropriate because the information that gives 
SIHP -2573 its significance has been adequately recorded. 

Based on the above evaluation of effect, CSH recommends no further historic 
preservation work with regard to SIHP 50-60-03-2573. This project effect 
recommendation applies only to SIHP -2573, and while no additional historic 
properties were identified m a subsurface context, the possibility of 
encountering sensitive cultural remains within current project area should not 
be underestimated. Though indication of intensive settlement within the current 
project area prior to Western contact was not identified during the course of this 
study, evidence of historic era land use was verified. The proximity of Malama 
Platform (SIHP -1030), which has been recorded as the foundation of 
Mahinahina Heiau, the summer house of Kamehameha V, and the building for 
Kalaiakamanu Church (Tuggle 1993:i), and the potential for encountering 
evidence of either short-term or recurrent land use within the project area that 
may be associated with the continued use of Malama platform and the 
surrounding area through time, an occupational time frame which might be 
represented by scattered, low-density cultural material deposits, should not be 
underestimated. Therefore, CSH is recommending on site archaeological 
monitoring during all ground disturbing work within the current project area. 
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Section 1 Introduction 

1.1 Project Background 
Construction for the Kaunakakai Drainage System (Subsystem B) Improvements Project began 

in 1998 and the County of Maui Department of Public Works has since completed improvements 
on the north (mauka) side of Maunaloa Highway. An archaeological monitoring plan (Hill et al. 
2012) for continuation of the project of the south (makai) side of the highway within the 
Kaunakakai Place and Hio Place right-of-ways was accepted by the SHPD in a letter dated June 
13, 2012 (LOG NO.: 2012.0335, DOC. NO.: 1206JP04). However, an investigation by AECOS 
scientist was published that same year which documented a wetland associated with a drainage 
culvert under Beach Place in the vicinity of the planned Drainage System "B" improvements 
(AECOS Inc. 2012). The improvements project was consequently realigned to run along the south 
side ofMaunaloa Highway and perpendicular to the west end ofHio Place, rather than follow the 
Kaunakakai Place shoulder, in order to avoid the documented wetland area. Additionally, because 
soil contamination was encountered in the Kaunakakai Place area, the project alignment was 
redesigned west ofKaunakakai Place outside the contaminated soils area that had been identified. 

In 2014, AECOS scientists investigated TMKs (2) 5-3-001:003 and 008, and 5-3-005:006 and 
007 to determine if another potential wetland area on these four parcels may be affected by the 
new alignment. The wetland was delineated during the study, at which time it was recommended 
that the layout for the improvements project be altered yet again to minimize encroachment (Burr 
2014:15). 

At this time, the County of Maui Department of Public Works is proposing to continue work 
on improvements to the Kaunakakai Drainage System "B" on the makai side of Maunaloa 
Highway in Kaunakakai Ahupua'a, Moloka'i District, Moloka'i Island (Figure 1), TMK: (2) 5-3-
001:003 & 008 and 5-3-005:006 & 007 (Figure 2 and Figure 3). Figure 4 shows the two project 
alternatives, Alignment 1 and Alignment 2, currently under consideration. Alignment 1 drains to 
the existing swale north of the wetland. Alignment 2 consists of the excavation of a channel to the 
lower wetland. In addition to the drainage alternatives that are currently under consideration, the 
proposed project will include the installation of a flood wall along the fence line of the County's 
sewer lift station located on TMK (2)5-3-001:007. Finally, there is a small wetland area just south 
of TMK (2)5-3-001 :007, which will be avoided by the project. 
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Figure 1. A portion of the 7.5-minute series U.S . Geological Survey Topographic Map, Kaunakakai 
Quadrangle (United State Department of the Interior 1993:24), showing the approximate project area 
outlined in red. 
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The study area for this AIS (hereinafter referred to as "current project area"), as depicted on a 
portion of the 1993 U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle (Figure 
1) and tax map plats for TMKs (2) 5-3-005 and 5-3-001(Figure2 and Figure 3) was developed to 
cover both possible drainage alternatives. The total survey area covered in this study encompasses 
the boundaries of all alternatives under consideration, excludes the enclosed, or gated interior 
portion at the County lift station (TMK [2] 5-3-005 :007), and should not be considered 
representative of the limits of construction for the selected alternative. The current project area 
begins by passing under the Kamehameha V Highway and Maunaloa Highway intersection, 
continuing along the south side ofMaunaloa Highway for approximately 75 m (roughly 250 feet), 
then turning to the southwest to run perpendicular and adjacent to the northwestern terminus of 
Hio Place. 

At the request of Russell Boudreau, P.E., Principal Coastal Engineer for Moffatt & Nichol, 
Cultural Surveys Hawai'i, Inc. (CSH) has prepared this archaeological inventory survey report 
(AISR) for the proposed project. This AIS investigation fulfills the requirements of HAR § 13-13-
276 and was conducted to identify, document, and make significance assessments of any historic 
properties. This document is intended to facilitate the proposed project's historic preservation 
review under Hawai'i Revised Statutes (HRS) §6E-8 and Hawai'i Administrative Rules (HAR) 
§ 13-13-275/284. 

1.2 Scope of Work 
The following archaeological inventory survey scope of work is designed to satisfy the Hawai'i 

state requirements for archaeological inventory surveys (Hawai'i Administrative Rules [HAR] 
Chapter 13-276 and Chapter 13-275/284): 

1) 1) Historic and archaeological background research, including a search of historic maps, 
written records, Land Commission A ward documents, and the reports from prior 
archaeological investigations. This research will focus on the specific project area's past 
land use, with general background on the precontact and historic settlement patterns of the 
ahupua 'a and district. This background information will be used to compile a predictive 
model for the types and locations of historic properties that could be expected within the 
project area. 

2) 2) A complete (100%) systematic pedestrian inspection of the project area to identify any 
potential surface historic properties. Surface historic properties will be recorded with an 
evaluation of age, function, interrelationships, and significance. Documentation will 
include photographs, scale drawings, and, if warranted, limited controlled excavation of 
select sites and/or features. 

3) Based on the project area environment and the results of the background research, 
subsurface testing with a combination of hand and backhoe excavation may be used to 
identify and document subsurface historic properties that would not be located by surface 
pedestrian inspection. Appropriate samples from these excavations will be analyzed for 
cultural and chronological information. All subsurface historic properties identified will be 
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documented to the extent possible, including geographic extent, content, 
function/derivation, age, interrelationships, and significance. 

4) As appropriate, consultation with knowledgeable individuals regarding the project area's 
history, past land use, and the function and age of the historic properties documented within 
the project area. 

5) As appropriate, laboratory work to process and gather relevant environmental and/or 
archaeological information from collected samples. 

6) Preparation of an inventory survey report, which will include the following: 

a) A project description; 

b) A section of a USGS topographic map showing the project area boundaries and the 
location of all recorded historic properties; 

c) Historical and archaeological background sections summarizing prehistoric and 
historic land use of the project area and its vicinity; 

d) Descriptions of all historic properties, including selected photographs, scale drawings, 
and discussions of age, function, laboratory results, and significance, per the 
requirements of HAR 13-276. Each historic property will be assigned a Hawai'i State 
Inventory of Historic Properties number; 

e) If appropriate, a section concerning cultural consultations [per the requirements of 
HAR 13-276-5(g) and HAR 13-275/284-8(a)(2)]. 

f) A summary of historic property categories, integrity, and significance based upon the 
Hawai'i Register of Historic Places criteria; 

g) A project effect recommendation; 

h) Treatment recommendations to mitigate the project's adverse effect on any historic 
properties identified in the project area that are recommended eligible to the Hawai'i 
Register of Historic Places. 

1.3 Environmental Setting 
1.3.1 Natural Environment 

Among the seven inhabited islands ofHawai'i, Moloka'i ranks fifth in size and population. The 
town and harbor of Kaunakakai are located along the dry leeward shoreline of south central 
Moloka'i. Kaunakakai is the current population center of the island, registering 3,425 of the total 
resident population of 7,345 (U.S. Census Bureau 2010). 

The project area is located near the harbor below the 20 foot contour, ranging from 
approximately 0-375 meters (1,230 ft) from the coastline. According to U.S. Department of 
Agriculture (USDA) soil survey data, the sediments within the project area consist of the Jaucas
Mala-Pulehu Association soils. This association is found on deep to nearly level excessively 
drained soils that have a coarse to fine textured subsoil (Foote et al. 1972: 12). 
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The soil type within the project area is defined as Kealia silt loam (KMW) (Figure 5). The 
KMW soils in the project area are generally described as poorly drained soils with a high salt 
content (Foote et al. 1972:67). Ponding usually occurs in low areas following heavy rains. Due to 
the high salt content and poor drainage, lands dominated by this soil type are generally not suitable 
for agriculture and are generally used for wildlife habitat and pasture. 

Rainfall averages approximately 15 inches per year with the majority of rainfall occurring in 
the winter months, October to April (Armstrong 1973:61-62). Molokai vegetation zones include 
kiawe (Prosopis pallida) and lowland shrubs, Alpine stone desert, open and closed guava forests 
with shrubs, and closed 'ohia lehua (Metrosideros polymorpha) rainforest (Armstrong 1973:70). 
Prior to human settlement, the surrounding soil types and rainfall accumulation likely supported a 
lowland dry shrubland and grassland native ecosystem (Pratt and Gon 1998). 

Progradation of the coast is an observable phenomenon of the natural environment in the 
immediate vicinity of the project area. Maps dating from 1882 to present indicate major 
transformations in the shoreline. A study performed by Kanalei Shun indicates that from 1882 to 
1924 coastal Kaunakakai experienced a shoreline accretion of roughly 2.4 meters (8 feet) per year, 
but that little change occurred in the period between 1924 and 1981 (Shun 1982:5). 
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Figure 5. A portion of the 7.5-rninute series U.S. Geological Survey Topographic Map 
(1993), Kaunakakai Quadrangle, with overlay of Soil Survey of the State of Hawaii 
(Foote et al. 1972) and U.S.D.A soil units (U.S. Department of Agriculture 2006) in 
relation to the current project area outlined in red. 
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1.3.2 Built Environment 

The overall built environment of the project area consist primarily of infrastructure related to 
use by both local businesses and county utility services. The northern perimeter of the project area 
begins at the intersection of Maunaloa Highway and Kaunakakai Place, both asphalt paved two
lane main use roads. The project area boundary follows the south shoulder of Maunaloa Highway 
to the west. An excavated ditch currently carrying water from the culverts beneath Kaunakakai 
Place runs parallel to the highway along the southern shoulder (Figure 6). The corridor continues 
around the northwest perimeter of the New Horizon Enterprises base yard, currently used as a 
staging area for work vehicles and shipping containers, and encompasses a sewer lift station lot 
(TMK [2] 5-3-001: 007), as well as a beacon tower located in TMK (2) 5-3-005:006. Beyond the 
base yard, the project corridor continues past the northwestern terminus ofHio Place, a single lane 
dead end asphalt paved road, after which it parallels the northwest perimeter of the Meyer Building 
property, currently housing the First Finance Company of Molokai. Finally, the project area passes 
along the northwest side of the Molokai Yacht Club property, which houses the clubhouse 
building, a shipping container storage area, and another beacon tower (Figure 7 and Figure 8). 

Figure 6. North end of project area looking across the active ditch and Maunaloa 
Highway toward the intersection with Kaunakakai Place. View to northeast. 
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Figure 7. Aerial view of a portion of Kaunakakai showing the current project area outlined in red 
(Google Earth 2013). 
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Figure 8. Overview of project area from the northwest comer looking southwest toward 
the ocean. The sewer lift station fence can be seen in the foreground on the far right side 
of the frame, while the beacon tower and Meyer Building can be seen further in the 
distance. The New Horizon Enterprises property is visible to the left. 
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Section 2 Methods 

2.1 Field Methods 
The archaeological inventory survey fieldwork for this study was conducted from September 

14th through September 18th and December gth through December 9th, 2015 by CSH archaeologists 
Jonas Madeus, B.A., Megan Hawkins, B.A., and Zachary Royalty, B.A. under the overall guidance 
of Tanya L. Lee-Greig, M.A. and Hallett H. Hammatt, Ph.D. (Archaeological Permit No. 15-03). 
A total of seven working days were required to complete the fieldwork for this archaeological 
study. 

2.1.1 Pedestrian Survey 

A ground survey of the APE was undertaken for the purpose of historic property identification 
and documentation through systematic sweeps guided by the georeferenced project site map 
uploaded to a Trimble GPS ProXH unit and known landmarks. Field crew members were spaced 
at approximately 10 meter intervals as ground visibility was good to excellent (exposed soils to 
knee high grasses). 

2.1.2 Mechanical Subsurface Testing 

The subsurface testing program consisted of the mechanical excavation of 20 stratigraphic 
trenches, oriented in either north-south or east-west and roughly spaced at 20 m (65.6 ft.) intervals 
within the project area. Each trench measured approximately 5.0 meters long (16.4 feet) by one 
meter wide (3.3 feet). The following methods were used to document each backhoe trench: 

1. The stratigraphy of each trench was drawn to scale and photographed; 

2. The exposed sediment layers were described using standard USDA soil description 
terminology, which included Munsell color, texture, consistency, structure, plasticity, 
cementation, origin of sediments, descriptions of any inclusions such as cultural 
material and/or roots and rootlets, lower boundary distinctiveness and topography, and 
other general observations; and 

3. The location and orientation of each backhoe trench was recorded using a Trimble 
ProXH GPS unit. 

2.2 Laboratory Methods 
Materials collected during AIS fieldwork were identified and catalogued at CSH's laboratory 

facilities on Maui. Identification, cataloguing, and analysis of all artifact materials were 
accomplished through measurement and weight information. Artifact form, function and, in the 
case of historic era items, manufacturing dates, were determined using reference texts with 
representative samples of diagnostic artifacts digitally photographed. 

Materials collected during the current AIS will remain temporarily curated at the CSH office in 
Wailuku, Maui. CSH will make arrangements with the landowner regarding the disposition of this 
material. Should the landowner request different archiving of material, an archive location will be 
determined in consultation with the SHPD. All data generated during the course of the AIS are 
stored at the CSH offices. 
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2.3 Document Review 
A variety of resources, devoted to historical perspectives of the region, traditional stories and 

accounts, and previous archaeological work within the surrounding area were reviewed. Research 
venues included the library of the State Historic Preservation Division of the Department of Land 
and Natural Resources (SHPD), Ulukau: the Hawaiian Electronic Library (College of Hawaiian 
Language and the Native Hawaiian Library 2004), the conventional and digital libraries of both 
the Maui and O' ahu offices of CSH, as well as primary reference and image materials from private 
collections. All relevant Land Claim Awards (LCA), Land Grants, and Royal Patents were 
researched using both the Papakilo (Office of Hawaiian Affairs 2011) and Waihona Aina 
(Waihona 'Aina 2002) online databases. 

2.4 GIS Methods 
Historic and previous archaeology project area location maps were geo-referenced (UTM, Zone 

4 North, NAD 1983 [Hawaii] Datum) in relation to previously rectified Maui County TMK maps 
and a digital raster graphic (DRG) of the Kaunakakai (1993) 7.5-minute USGS topographic 
quadrangle. Using user-identified points common to each map (landmarks, property boundaries, 
street intersections, etc.), ESRI ArcGIS software (version 10.3) overlays the non-georefemced 
maps onto the previously rectified data. Because historic cartographic methods were not as 
accurate as those used to produce modem surveyed maps and GIS maps, the project area boundary 
depicted on geo-referenced historic maps included as a part of this report should be considered 
approximate and used for reference information only. 

Coordinate data collected by Trimble ProXH unit (accuracy± 0.3 m) were downloaded using 
the Trimble Pathfinder Pro 5.40 program and post processed usign the CORS Upolu Point 5 
station. All differentially corrected data was exported to the ESRI Shapefile format referenced to 
the UTM Coordinate System, Zone 4 North, NAD 1983 (Hawaii) Datum. All topographic maps 
presented herein were created using Arc View 10.3 and a portion of the 7.5-minute U.S. Geological 
Survey topographic map, Kaunakakai Quadrangle (1993). 
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Section 3 Background Research 

The island of Moloka'i was traditionally divided into two moku: Ko'olau Moku, consisting of 
Halawa, Wailau, Pelekunu, Waikolu, Kalawao, Makanalua, and Kalaupapa Ahupua'a, and Kona 
Moku, which was comprised of the remaining ahupua'a (Summers 1971:iii). The current project 
area is located on the southern shore of central Moloka'i within Kona Moku, and in the ahupua 'a 
of Kaunakakai (Figure 3). The Kaunakakai Ahupua'a encompasses approximately 5,200 acres, 
with the coastal frontage measuring roughly 6,500 feet across and narrowing somewhat toward the 
higher elevation in a relatively typical triangular ahupua 'a configuration. The ahupua 'a extends 
from the coast to approximately 3,500 feet AMSL. 

3.1 Traditional and Historical Background 
3.1.1 Mo'olelo and Traditional Accounts 

3.1.1.1 The Origin ofMoloka'i 

There are several legends concerning the origin of Moloka'i. Paku'i, a historian in the time of 
Kamehameha I, wrote of the Hawaiian Islands having been born of Wakea and his wives. 
According to this version, Wakea's first wife, Papa, gave birth to Hawai'i, Maui, and Kaho'olawe 
before returning to Tahiti. Wakea took Kaulawahine as his second wife, and she gave birth to 
Lana'i. He then took a third wife: 

Then Wakea turned around and found Hina, 

Hina was found as a wife for Wakea, 

Hina conceived Moloka'i, an island; 

Rina's Moloka'i is an island child. 

Hai ae 0 Wakea loaa Hina, 

Loaa Hina he wahine moe na Wakea, 

Hapai Hina ia Molokai, he moku, 

0 Molokai a Hina he keiki moku. 

(Pomander 1916-1917 in Summers 
1971:1) 

The historian Kahako'ikamoana, however, records a different lineage for Moloka'i: 

Kuluwaiea ofHaumea as the husband, 

Of Hinanuiakalana as the wife 

Was born Moloka'i, a god, a priest, 

The first morning light from Nuumea 

Na Kuluwaiea o Haumea he kane, 

Na Hinanuialana he wahine 

Loaa Molokai, ke akua, he kahuna, 

He pualena no Nuumea 

(Pomander 1916-1917 in Summers 
1971:2) 

AISR for the Kaunakakai Drainage System ''B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 25 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAl 7 Background Research 

Figure 9. A portion of the Hawaiian Government Survey map ofMoloka'i showing the approximate 
location of the current project area in relation to the village and ahupua 'a ofKaunakakai, along 
with other surrounding ahupua 'a (Dodge 1897); crown lands indicated in yellow and 
government lands in green. 

Hawaiian texts state that an older name for Kaunakakai was "Kaunakahakai." In the original 
Hawaiian text of the story of Kaipalaoa, one of the landing locations in the journey from Kohala 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 26 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAl 7 Background Research 

to Kaua'i is listed as Kaunakahakai i Molokai, or "Kaunakahakai at Molokai" (Pomander 1916). 
Mary Pukui translates "Kaunakahakai" as "beach landing" (Pukui and Elbert 1986:95). Other 
people have interpreted the place name in various ways: "current of the sea" (Ne et al. 1992:74), 
and "to go along in company of four" (Kaunakahaka'i) (Cooke 1949:83). 

Traditional accounts concerning Kaunakakai generally refer to the area as a preferred canoe 
landing for interisland travelers to rest and restock provisions. The area also demonstrates 
favorable environmental conditions for use as a landing, including wind direction, the large natural 
channel through a fringing reef (which also provided for good fishing and a safe and calm 
anchorage inside the reef), its central location on the island, and nearby off-shore fresh water 
springs (Remy in Weisler 1989:11-12). Kaunakakai is a known canoe landing in both of the 
Hawaiian literary classics "Pele and Hi'iaka" (Emerson 1915) and "Ui'ieikawai" (Haleole 1918). 
Based on the traditional accounts, it appears that the Kaunakakai area was known throughout the 
island chain as a safe resting place. 

3.1.1.2 Story of the Internal Troubles on Moloka 'i 

There were several internal battles between the chiefs ofMoloka'i, but as Kaunakakai is in the 
Kekaha area, the conflict between the chiefs of the Ko'olau side with the chiefs of the Kekaha side 
is of particular relevance to the history of the ahupua 'a. The Kekaha area is "the dry land" region 
of Moloka'i, stretching from Kawela to Mo'omomi. Fishing on the Ko'olau coast, located along 
the north and northeast side of the island, is impossible half of the year due to the rough conditions 
created by trade winds. Accordingly, the Ko'olau chiefs wanted to gain possession of the Kekaha 
area for its fishing resources, "But the chiefs ofKekaha, knowing the value of the fishing grounds, 
were determined to hold on to them; so this determination on their part caused a general internal 
conflict at this time" (Summers 1971: 16). 

Kuali'i, the king of O'ahu, was residing in Hilo on the island of Hawai'i when news of the 
conflict between the chiefs was brought to him. He set out for Moloka' i, stopping in Ka' anapali 
on Maui's west shore along the way, where he met a chief from Kekaha called Paepae. Paepae and 
the other chiefs ofKekaha decided to enlist the aid ofKuali'i in the battle about to ensue: 

Paepae told Kuali'i the object of this errand in the following words: "I have come 
to entreat you to come to our rescue. The chiefs of Koolau have taken up arms 
against us with the intention of taking away from us our lands from Kawela to 
Mo' omomi. Because of this desire on their part we have had several disputes and a 
battle is about to commence ... " ... When Kuali'i heard this he immediately gave 
his consent and the canoes were again put to sea and they set sail for Kaunakakai 
where they arrived in due time. A council was then held by the chiefs, at the close 
of which they set out. .. When Kuali'i and his followers were victorious over all the 
chiefs ofMoloka'i all the lands on the Koolau side came into Paepae's possession 
(Pomander 1916-197 in Summers 1971: 16-17). 

Kaunakakai was of central importance to this battle as the meeting place for ChiefKuali'i and 
the chiefs of Kekaha to hold council before going to war. 

3.1.1.3 Fishing Gods and Fishponds 

Fishing was one of the primary subsistence activities of traditional Hawai'i, and is still an 
important practice today. The south facing shore ofMoloka'i is well known for the fishponds that 
line the shoreline. Aquaculture and the harvest of other marine resources, which are attracted to 
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the extensive :fringing reefs of the island, contribute to a reliable source of food for the otherwise 
arid growing environment of Kaunakakai. The history and tradition of fishing practices forms an 
important piece of the story surrounding the south shore ofMoloka'i. 

Ku'ula-kai was a man said to have possessed the supernatural powers of a god, which gave him 
control over all the fish of the sea, but he lived in human form with his wife, Hina, on Maui. He 
constructed the first fishpond by his house at Leho'ula in Hana on the east side of the island. He 
offered the first fish he caught to the fish god, and thus obtained his powers (Beckwith 1976:19-
20; Manu 2006:1; Sterling 1998:142). 

Before Ku'ula died he gave to his son, 'Ai'ai, four magic objects with which he controlled the 
fish. Ku 'ula taught 'Ai' ai how to address the gods in prayer and how to set up fish altars (Beckwith 
1976:21). One of the objects 'Ai'ai received from his father was a stone called Ku'ula, the 
progenitor of all the fish in the sea and from which Ku'ula-kai got his name (Manu 2006:4). 'Ai'ai 
followed his father's instructions and used the stone to create the first ko 'a ku 'ula, a shrine where 
a fisherman is obliged to offer his first catch to Ku'ula and Hina by taking two fish, one for the 
male and the other for the female aumakua, and placing them on the ku 'ula stone (Beckwith 
1976:22; Manu 2006: 12). He then traveled about the islands establishing ko 'a at ko 'a aina (fishing 
grounds) along the coast of Maui as far as Kipahulu, Hakioawa on Kaho'olawe, and Kaunolu on 
Lana'i (Beckwith 1976:24). On Moloka'i he landed at Punakou and traveled along the shore until 
he reached Kaunakakai. Here he saw pua 'i 'i, or mullet spawn, and kicked them ashore with his 
foot; a practice which is said to have continued into modem times but only at this location (Manu 
2006:19). 'Ai'ai continued on to establish more fishing grounds along the south and north shores 
ofMoloka'i, and on Oahu (Beckwith 1976:24-25). 

3.1.2 Early Historic Period Missionary Account 

In the years following the 1820 arrival of the first Protestant missionaries in Hawai'i, the ruling 
Hawaiian chiefs and governors established a network of public schools throughout the villages of 
the Hawaiian Islands. In September of 1828, a group of missionaries travelled to Moloka'i to 
determine the progress of the schools, landing on the southeast side of the island at Honomuni 
(Andrews 1829:273). Over the next two days the party travelled to the villages of Halawa, Halana, 
Makanalua (the Kalaupapa Peninsula), and overland to Kaunakakai where they put up for the 
night: 

During the whole night, the people continued to arrive; and, about sunrising, the chiefs 
made their appearance ... Having examined a large school here, we walked on, and the 
chiefs followed, in canoes. We travelled along, on the sea shore, finding very little 
vegetation, on account of the drought. There is scarcely any water on this side of the island 
(Andrews 1829:273). 

The party completed their examination of the schools on Moloka'i the following day. Andrews 
concluded his account ofMoloka'i by stating: 

We examined 1030 scholars. Of these, nearly all could read. We think the teachers on this 
island are thorough, active, enterprising young men, who are capable of becoming very 
useful in this department. (Here then is presented the interesting spectacle, of a population 
of 5,000 souls on a single island, on which no missionary has been stationed, emerging 
from the darkness of heathenism, through the instrumentality of native teachers, who were 
themselves heathens, eight years ago - and already enjoying the benefits of Christianity so 
far, that one fifth of the whole population are receiving instruction in Christian schools; and 
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nearly all these are able to read the word of God, whenever it can be put into their hands). 
We numbered nearly 700 houses, and think there are about 1,000 on the island (Andrews 
1829:274). 

3.1.3 The Mahele and the Kuleana Act 

Beginning in 1848, a division of lands was declared by King Kamehameha III (Kauik:eaouli). 
During this time, the king divided all of his lands between his chiefs (miihele), his immediate 
family of nobles, and other royal descendants (ali 'i), with some large tracts set aside for the benefit 
of the government ("Crown" Lands), and some smaller tracts (kuleana) set aside for Native 
Hawaiians who could prove homestead rights. 

During the land tenure change of 1848 known as the Mahele, the ownership of the ahupua 'a of 
Kaunakakai was not apportioned by Kauikeaouli. Additionally, no individual kuleana (lands held 
by Native Hawaiian tenants) were awarded by the special commission convened to settle claims 
for homestead lands within each traditional land division, or ahupua 'a. However, an Interior 
Department letter of 11/15/1889 indicates that Kaunakakai was owned by Kalani Pueo in 1843, 
"from whom Mrs. [Bernice Pauahi] Bishop inherited same." Interior Department documents of 
1852 and 1854 from Abner PakI, Bernice Pauahi Bishop's father, to the Minister oflnterior suggest 
his ownership ofKaunakakai Ahupua'a (Int. Dept. Letter, 111511852, 112411854). The relationship 
of "Kalani Pueo" to Abner PakI and Bernice Pauahi Bishop is not known to us at this time. Only 
one land commission award for the entire ahupua 'a was recorded and awarded to Waiolama 
(Claim Number 11009). This claim consisted of a pauku Zele with taro patches in the extreme 
uplands and deep streams of Kaunakakai. A search of the Waihona 'Aina database of Mahele 
documents indicate that there were no additional kuleana claims recorded or awarded for 
Kaunakakai Ahupua'a (T. L. Lee-Greig 2008:10). 

3.1.4 Mid- to Late 1800s 

Beginning in 1848, a division of lands was declared by King Kamehameha III (Kauik:eaouli). 
During this time, the king divided all of his lands between his chiefs (miihele), his immediate 
family of nobles, and other royal descendants (ali 'i), with some large tracts set aside for the benefit 
of the government ("Crown" Lands), and some smaller tracts (kuleana) set aside for Native 
Hawaiians who could prove homestead rights. 

During the land tenure change of 1848 known as the Mahe le, the ownership of the ahupua 'a of 
Kaunakakai was not apportioned by Kauikeaouli. Additionally, no individual kuleana (lands held 
by Native Hawaiian tenants) were awarded by the special commission convened to settle claims 
for homestead lands within each traditional land division, or ahupua 'a. However, an Interior 
Department letter of 11/15/1889 indicates that Kaunakakai was owned by Kalani Pueo in 1843, 
"from whom Mrs. [Bernice Pauahi] Bishop inherited same." Interior Department documents of 
1852 and 1854 from Abner PakI, Bernice Pauahi Bishop's father, to the Minister of Interior suggest 
his ownership ofKaunakakai Ahupua'a (Int. Dept. Letter, 111511852, 112411854). The relationship 
of "Kalani Pueo" to Abner PakI and Bernice Pauahi Bishop is not known to us at this time. Only 
one land commission award for the entire ahupua 'a was recorded and awarded to Waiolama 
(Claim Number 11009). This claim consisted of a pauku Zele with taro patches in the extreme 
uplands and deep streams of Kaunakakai. A search of the Waihona 'Aina database of Mahele 
documents indicate that there were no additional kuleana claims recorded or awarded for 
Kaunakakai Ahupua'a (T. L. Lee-Greig 2008:10). 
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Lot Kapuaiwa (King Kamehameha V) purchased the ahupua 'a of Kaunakakai for two hundred 
dollars in 1855 (Int. Dept. Letter, 712711885), apparently to maintain the value of a sheep station 
established there by his brother, Alexander Liholiho (King Kamehameha IV) (Kuykendall 
1953:152). Lot Kapuaiwa also actively sought to increase his Moloka'i holdings, as "in the desire 
to have a country estate, he bought up land and cattle from the resident Hawaiians and used 
Moloka'i as a vacation ground from his cares of State" (Judd 1936:9-10). In 1868, King 
Kamehameha V was sent seven live axis deer from Hong Kong as a gift (Tomich 1986:127). He 
released the deer, adding to the free-roaming game population on the island but also to the 
destruction of vegetation by the flourishing population of foraging animals. In a 1902 talk given 
in Japan on Hawaiian Forests, E. M. Griffith remarked on the already alarmingly denuded state of 
Moloka'i: 

Cattle, goats and deer have totally destroyed the forests upon the larger portion of the island 
of Molokai so that the western half is practically destitute of any tree growth. It is possible 
that the algaroba forests which have secured such a strong hold along the coast near 
Kaunakakai may gradually spread over this end of the island ... The condition at present 
time is that the forest has been pushed back into the deeper and more inaccessible canyons 
and onto the highest slopes of the mountain. The effective watershed in respect to the 
conservation of the water supply has thus been greatly reduced and the careful protection 
of the remaining forests is an absolute necessity (Griffith 1902). 

In response, walls were built in areas where the populace and/or crops needed protection. The 
wall surrounding the village of Kaunakakai was likely constructed around this time, circa 185 0-
1870. The wall is clearly visible on two maps produced for the Hawaiian Government Survey; one 
by George E.G. Jackson, drawn in October, 1882, depicting the harbor and shoals ofKaunakakai 
(Figure 1 O); and the other drawn by Marcus Monsarrat in 1886. 

King Kamehameha V died in 1872, leaving Kaunakakai Ahupua'a to Princess Ruth 
Ke' elikolani. "Ruth's House" is noted within the Kamehameha property boundary on the 1882 map 
drawn by G.E.G. Jackson (Figure 10). The Princess died in 1883, at which time Bernice Pauahi 
Bishop inherited the majority of her estate; however, the ahupua 'a of Kaunakakai was not an 
immediate part of that inheritance. In 1890, King Kalakaua approved a statute enacted by the 
Legislature entitled, "An Act to Settle the Title to Certain Unawarded Lands and to Authorize a 
Compromise with the Trustees under the Will of Bernice Pauahi Bishop." This measure recognized 
the generosity of King Kamehameha V and his successors in their large donations toward 
improvements for the ahupua 'a of Kaunakakai, as well as Bernice Pauahi Bishop's philanthropy 
in the devise of her entire estate for the establishment and maintenance of the Kamehameha 
Schools, by authorizing the transfer of the Kaunakakai Ahupua' a along with other lands to the 
Bernice Pauahi Bishop Estate Trustees (Van Dyke 2008: 116). Confirmation of the ownership of 
Kaunakakai Ahupua'a by the Bishop Estate occurred on November 14, 1890 (Indices of Awards 
1929:48-49). 

The Moloka'i Ranch was formed in 1897 by a group of men who purchased holdings from the 
Bishop Estate, thus transferring ownership of the ahupua'a of Kaunakakai once again (Summers 
1971:24). A year later the American Sugar Company (ASCO) was incorporated by the ranch. A 
half mile long wharf that could accommodate local steamships was constructed by ASCO off of 
the shoreline fronting the village of Kaunakakai. The new plantation and ranching operations made 
Kaunakakai the urban center ofMoloka'i, but the sugar venture was short-lived. The high-salinity 
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of water pumped from surface wells could not sustain sugarcane agriculture (Conde and Best 
1973:275), but it was locally believed that: 

... in the construction of the railroad from the mill to the dock at Kaunakakai, the railroad 
builders had disturbed a heiau ... since the railroad builders at American Sugar Company 
had not only used the heiau stones in building roadbed, but had also routed the railroad 
directly through the center of the temple site, the whole organization was doomed to 
disaster. .. (Conde and Best 1973:275). 

This may be a reference to the destruction of Kamalae Heiau, as reported by John Stokes. When 
plotted on a 1924 Land Court Application map [No. 632], the reported heiau location was in the 
vicinity of Lot 6, which includes walls and a flume constructed subsequent to the drawing of 
Monsarrat's 1886 map. Construction of the walls and flume may account for the destruction of the 
heiau. However, though Stokes referred to the 1886 Monsarrat map during his 1909 survey, he did 
not record a structure where the heiau is projected to be; an indication that either the heiau was 
not there at that time, that Monsarrat did not record the structure, or that he simply did not have 
enough information to accurately plot its location. It is also possible that the reference was to the 
destruction of Mahinahina Heiau (Site 131 ), said to have been located 500 feet northeast of the 
Kaunakakai Pier (Stine et al. 2014: 11, 15). 
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Figure 10. Portion of 1882 Kaunakakai Harbor, Registered Map No. 1340 (Jackson 1882). Approximate 
location of project area shown in red. 
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3.1.5 Early to Mid-1900s 

Kaunakakai experienced another surge in growth in the early 1920s when the pineapple industry 
arrived on Moloka'i. Over eighty structures were built to house the California Packing Corporation 
(Calpac) labor force and to store agricultural supplies. With the success of commercial pineapple 
cultivation in the Maunaloa and Na'iwa areas, Kaunakakai Wharfremained the island's principal 
port. Molokai Ranch was becoming a more organized operation in the early 1900s and owned a 
majority of the leased pineapple lands, but at that time the primary economic land use of the 
ahupua 'a of Kaunakakai was for cattle ranching (T. L. Lee-Greig 2008: 11 ). 

By 1929, Calpac had begun to enlist Native Hawaiian homesteaders in the Kualapu'u region of 
Moloka'i to grow pineapple. The system adopted by both Libby McNeill & Libby and Calpac 
involved homesteaders growing pineapple in blocks of land leased by the plantation. Between 
twelve to fifteen abutting homesteads were assembled by the pineapple plantation to form a 
contiguous area that was assigned a block number. Homesteaders under this "block system" 
planted, tended, and harvested to receive a proportionate share of the sale of fruit from each block. 
The harvested fruit was trucked to Kaunakakai, where it was crane-loaded onto barges and shipped 
to the Calpac cannery in Kahului, Maui (Larsen and Marks 2010:371). 

Kalaniana'ole Colony was the very first homestead established under the Hawaiian Homestead 
Act of 1921. The settlement was located in the ahupua'a of Kalama'ula, adjacent to Kaunakakai 
Ahupua'a. Water for "bathing, laundry, and farming" was originally supplied by wooden flume 
from a spring in Kaunakakai, with drinking water provided by a spring in Kalama'ula (Tomonari
Tuggle 1990:10). 

In Kaunakakai Ahupua'a, homesteads associated with the Territory ofHawai'i developed rather 
than Hawaiian Homesteads (Stine et al. 2014:15). Two clusters of homestead lots are shown on 
the 1924 Land Court Application 632 Map (Figure 11 ), with Lots 2-17 included in Kaunakakai 
Town and Lots 18-25 located west of the town. Presumably the wall configuration shown on the 
1924 map correlates to this time period. Part of this wall complex, consisting of a stacked boulder 
wall (Site 896), can still be seen today. An enclosure and paving (Site 895) located just mauka of 
Site 896 is believed to have been associated with the homesteads of Kaunakakai Town; possibly 
Homestead Lot 6. Lot 6, as shown in various sections of the 1924 map (Figure 11 ), contained at 
least three structures and a section of the flume transporting water to Kalama'ula Ahupua'a. 

Water supply and flooding have been long-term issues for the Kaunakakai area. Water projects 
initiated in the 1950s were directed at alleviating these problems. Kaunakakai Stream, which used 
to empty through up to four meandering coastal outlets, was channelized into one levied outlet to 
greatly reduce the flood hazard. In the late 1950s to early 1960s a 5.5 mile tunnel project along the 
mauka portion of Kaunakakai Gulch produced enough water to be "stored in a 1.4 billion gallon 
reservoir at Kualapu 'u" (Summers 1971 :25). 
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Figure 11. A portion of the 1924 Land Court Map for Application 632 (Wright 1924). Approximate 
location of project area shown in red. 
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3.1.6 Post 1950s to Present Day 

Pineapple production on Moloka'i was phased out during the 1970s, with complete 
abandonment by the early 1980s. The towns of Maunaloa and Kualapu'u continued to support 
sizeable populations, yet Kaunakakai has remained the island's major urban center and 
Kaunakakai Harbor the island's main port. However, tourism and service-related industries have 
replaced commercial agriculture as the town's economic foundation. 

Modem land use in the vicinity of the project area is focused on municipal, retail, and other 
domestic service businesses associated with the development ofKaunakakai Town as the primary 
residential, commerce, and civic center on the island. 

3.2 Previous Archaeological Research 
There has been a significant amount of archaeological work within Kaunakakai Ahupua' a. 

Work done prior to the late 1960s has been summarized in Catherine Summers' Moloka 'i: A Site 
Survey (1971), the most comprehensive island-wide study to date. Based on previous research, 
particularly John F. G. Stokes' 1909 survey of heiau and other major sites on Moloka'i, and through 
revisiting some 100 locations, Summers describes sites on Moloka'i by individual ahupua 'a 
(Summers 1971). The report also describes legendary, traditional, and historical information 
related to Moloka'i in general. 

Archaeological work performed in Kaunakakai between 197 5 and 2000 focused on the seaward 
portion of the ahupua 'a. Surveys and testing within the immediate coastal zone include Shun 
(1982), Komori (1983), Athens (1983), Landrum (1984), and Tuggle (1993) (Figure 12 and Table 
1 ). 

On the mauka side of Kaunakakai Town, a 115-acre survey of the Kaunakakai Field System 
(Weisler 1989) resulted in the identification of four sites, which were assigned State Inventory of 
Historic Property (SHIP) numbers SIHP-886 to SIHP-889. Three of the historic properties (SIHP-
886 to SIHP-888) represent "the largest dryland agricultural system yet recorded on leeward 
Moloka'i" (Weisler 1989:iii). Additionally, seven features were subjected to limited sub-surface 
testing, which resulted in the recovery of sparse faunal samples. Carbon dating indicated "that the 
agricultural zone on the east side ofKaunakakai Gulch (SIHP-886, SIHP-887, and SIHP-888) was 
used as early as the late 13th century (Early Expansion Period) and into the beginning of the Proto
Historic Period (AD 1650-1795; temporal periods after Kirch 1985)" (Weisler 1989:61). 

In 1994, CSH conducted and archaeological inventory survey of a portion of Drainage System 
"A" on the mauka side ofKaunakakai Town (TMK: 5-3-2:por. 72; 5-3-3:por. 1; 5-3-5:por. 8; 5-3-
9:por. 6, por. 7, por. 17, por. 18, por. 22). Heavy modification of the area was noted, but two 
historic sites were identified and recorded at that time. These sites consisted of an enclosure with 
associated paving (SIHP-895), and a stacked boulder wall (SIHP-896). Research suggests that 
SIHP-895 was located precisely where the former Kamalae Heiau was described by Stokes in 1909 
as having been destroyed, but no association between the current site and the former heiau could 
be determined. Cultural Surveys Hawai'i recommended further work at both historic properties 
to address specific questions as to chronological and functional interpretations (Borthwick and 
Hammatt 1994). 
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- Borthwick and Hammatt, 1994; Heidel et al. 1998; McGuire and Hammatt, 2000 

~ McElroy and Eminger, 2015 

C=:J McElroy and Eminger, 2014 

_ Stine et al., 2013; McElroy and Elison, 2014 

CJ Tomonari-Tuggle, 1990 

l~';:J Hommon and Ahlo, 1983 

CJ Sprouse et al. , 2013 

~7,JI+,fj[+,J See Table Below 

~ Madeus et al. , 2010 

CJ Shun , 1992 

CJ Weisler, 1989 

Author Year Location 
Athens 1983 Near Kaunakakai Wharf 

Komori 1983 TMK (2) 5-3-001:002 Lots 521 and 522 

Landrum 1984 U.S. Coast Guard Harbor Range Light Facility 

Tuggle 1993 Malama Platform 

Titchenal 1998 Malama Cultural Park 
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Figure 12. A portion of the 1993 7.5' U.S.G.S topographic map, Kaunakakai Quadrangle, showing previous 
archaeological studies in the vicinity of current project area. 
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Data recovery for the two sites was conducted in 1998 (Heidel et al. 1998), which was carried 
out according to a data recovery plan written by Borthwick and Hammatt (1995). Two trenches 
were excavated during data recovery at SIHP-896, and ten trenches at SIHP-895. Radiocarbon 
dating of charcoal samples collected during subsurface testing confirmed the historic nature of the 
structures, yielding ranges of 1650-1890 A.D. for SIHP-895 and post-1795 A.D. for SIHP-896. 
Charcoal was also collected at SIHP-895 from a stratum that was determined to predate the historic 
property and that was not associated with the original construction. These samples provided a date 
range of 1400-1690 A.D. (Heidel et al. 1998). 

The results of the data recovery fieldwork, in conjunction with a review of historic literature 
and maps, indicate that while the general area may have been used for agricultural purposes in pre
contact times, SIHP-895 and SIHP-896 were constructed and utilized during the historic period, 
with subsequent modem impact through the on-going accumulation of trash. In historic times, 
SIHP-895 appears to have been used as a work area and storage shed, and SIHP-896 functioned 
as a boundary marker and to keep out roaming cattle (Heidel et al. 1998). 

Based on the possible inadvertent impact to burials, cultural deposits, and other possible 
culturally significant finds in proximity of the two known historic properties (SIHP-895 and SIHP-
896), Cultural Surveys Hawai'i performed archaeological monitoring in 2000 for the clearing and 
grubbing phase of the Kaunakakai Drainage System "A." SIHP-896 was preserved in place, but 
the completion of the drainage channel affected a major portion of SIHP-895 and it was 
demolished, as per consultation with SHPD. No significant finds, burials, cultural deposits, cultural 
materials, or artifacts were observed during monitoring, which was attributed to the presence of 
large amounts of bedrock in the immediate project area (McGuire and Hammatt 2000). 

Along the east side ofKaunakakai town center, CSR performed archaeological monitoring for 
the Kaunakakai Elementary School grease interceptor and sewer line installation and replacement 
(Madeus and Hammatt 2011). No historic properties were identified during the monitoring 
program and imported fill was observed across the project area attributed to construction of the 
school buildings and associated infrastructure and landscaping. 

More recently, CSR monitored the DAGS/ICSD Infrastructure project located at the 
Kaunakakai Civic Center due north of the current project area (Sprouse et al. 2014). While no 
historic properties were identified, several historic artifacts were collected from fill deposits at the 
north end of the project area. Kaunakakai Stream outlets were channelized into one levied outlet 
from late 1950s to early 1960s to help alleviate flooding issues, which had been a long term 
problem for the town of Kaunakakai (Summers 1971:25). Prior to channelization, as depicted on 
historic maps, Kaunakakai Stream had flowed through the north portion of the project area. Soils 
documented during this monitoring program were consistent with this known history, and the 
historic artifacts likely deposited via wash or flood episodes associated with Kaunakakai Stream. 

A 1992 (Shun) report on the reconnaissance survey and test excavations of the wastewater 
treatment facility area along the coast just east of Kaunakaki Stream resulted in the identification 
of a remnant salt pan site (Bishop Museum Site #50-Mo-Bl-1) and a subsurface cultural layer 
containing charcoal, midden, and possible fire cracked rock (designated as Site 50-Mo-Bl-5), 
dating to 1769-1869 A.D. It was recommended at that time that the both sites should be further 
investigated and recorded, and that the salt pan should remain intact. 
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Archaeological monitoring of five auger location was conducted along the Kaunakakai Wharf 
up to Kaunakakai Place for a Ferry system improvements project in 2013 (Stine et al.). Large 
boulders were encountered in a soil core along Kaunakakai Place, which may represent remnant 
construction material from the ASCO railway (SIHP-2525) (Stine et al. 2014:29). No other cultural 
deposits were observed during monitoring for the project (Stine et al. 2014:46). 

Subsequent monitoring of improvements to the Wharf (McElroy and Elison 2014) resulted in 
identification of two sites. A historic wall located on Kaunakakai Place, SIHP-2514, is possibly 
associated with ASCO pursuits, although nothing was recovered from the wall to determine a 
precise age or function. A buried wall, SIHP-2523, was identified below the Wharf and was 
interpreted as a tie beam that provided structural support for the Wharf dating as early as 1928 
(McElroy and Elison 2014:i, 48). 

An archaeological inventory survey was conducted just west of the current project area in 2014 
(McElroy and Eminger 2014) for proposed modifications to the Kaunakakai levees. The levees 
themselves, dating to 1950, were assigned a state site number (SIHP-2563) (McElroy and Eminger 
2014:46). A wall (SIHP-896) was also identified extending out of the project area, which was part 
of a larger complex of walls previously recorded by Borthwick and Hammatt (1994) (McElroy 
and Eminger 2014:52). 

Archaeological monitoring was conducted for the flood control levee borings in 2015 (McElroy 
and Eminger), which consisted of 18 boring holes on the northwest and southeast sides of 
Kaunakakai Gulch west of the current project area. No cultural material or deposits were 
encountered during the monitoring program (McElroy and Eminger 2015:44). 

The largest cultural deposit (SIHP-630) so far encountered in the area was recorded by both 
Komori (1983) and Athens (1983) in the immediate vicinity of the current project area at the 
intersection ofKaunakakai Place and Hio Place (Figure 13). Two features within this sub-surface 
deposit were dated to A.D. 1230-1340 and A.D. 1435-1665 (Athens 1983:82). Historic-era 
artifacts collected were generally fragmentary with radiocarbon dates from A.D. 1850 to the 
present, indicating the highly disturbed nature of much of the cultural deposit at SIHP-630. 

Specific to the current project area, Landrum (1984) identified a buried traditional cultural 
deposit (SIHP-632) and a possible mortar-and-stone foundation (no state site number assigned) 
during his archaeological reconnaissance of the U.S. Coast Guard Harbor Range Lights facility 
(Figure 13). The deposit covered an area measuring approximately 90 square meters and consisted 
of a gray charcoal flecked sand layer containing midden over a lightly flecked yellow sand. An 
adze fragment and hammerstone were collected from the deposit (Landrum 1984:9). The exposed 
foundation, located approximately 7 m south of SIHP-632, consisted of mortar-and-stone aligned 
northwest-southeast measuring 6.5 m long, 0.5 m wide, and 0.3 m high with ceramic sherds and 
rubbish on the surface nearby. The feature was not given a state site number as not enough 
information was available to determine its nature and extent (Landrum 1984:9). 

The majority of the work within coastal Kaunakakai has consisted of sub-surface surveys due 
to the absence of associated surface features and alluviation. The exceptions are J .S. Athens (1983) 
and Tuggle (1993), who conducted research associated with the Malama Platform (SIHP 50-60-
03-1030), the former Moloka'i residence of Kamehameha V. The sub-surface surveys conducted 
within the coastal Kaunakakai region clearly indicated a rapid alluviation and shoreline accretion 
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related to the 19th century introduction of cattle, deer, goats, and sheep. Below the modem fill 
layers and historically generated alluvial deposits, cultural deposits range from pre-contact to 
historic times. 

Surveys in the adjacent ahupua 'a of Kalama'ula (Athens 1984; Hommon and Ahlo 1983; 
Tomonari-Tuggle 1990) and Kamiloloa (Davis 1977; Dye 1977) have identified extensive 
agricultural complexes with associated temporary habitation features, pre-historic and historic 
permanent habitation sites, and an early historic cemetery (Dye 1977). Extensive work in the 
similar environment of nearby Kawela and Makakupa'ia Iki Ahupua'a was conducted by the 
Bishop Museum (Weisler and Kirch 1982). This survey resulted in the identification of 
approximately 500 features which "includes the majority of archaeological sites within the 
ahupua 'a ofKawela and Makakupa'ia Ild" (Weisler 1989:47). 
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Figure 13. A portion of the 1993 7.5' U.S.G.S topographic map, Kaunakakai Quadrangle, showing 
previously identified sites and features in the vicinity of current project area, bound in red. 
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Table 1. Previous Archaeological Studies in the Vicinity of the Project Area 

Referenee Year' ' J.,ocation .Description '" ' i ,, •. 
' "· 

Stokes 1909 State-wide Survey of heiau: Documented the 
destroyed Kamalae Heiau at the foot 
of the ridge behind Kaunakakai 
Town. 

Summers 1971 Island-wide Moloka'i Site Survey: Documents 
only one site in the vicinity: Site 131 
Mahinahina Heiau, said to have been 
located 500 ft NE of the pier at 
Kaunakakai. 

Shun 1982 Wastewater Archaeological Reconnaissance and 
Treatment Facility Testing: Parallel mounds of 
Area , Kaunakakai indeterminate function and a buried 
(makai of cultural layer with a carbon dated age 
Kamehameha range between 1769 and 1869. 
Highway) 

Athens 1983 Kaunakakai ( makai Archaeological Inventory Survey: 
of Kamehameha Recovered radiocarbon dates of A.D. 
Highway) 1230-1340 and A.D. 1435-1665. 

Komori 1983 TMK 5-3-001 : 002, Archaeological Reconnaissance and 
Kaunakakai ( makai Literature Review: Cultural deposit 
of Kamehameha consisting of indigenous and historic-
Highway) era cultural materials. 

Hommonand 1983 Kalama'ula and Archaeological Inventory Survey: A 
Ahlo Kaunakakai total of 71 archaeological sites 

located, comprised of212 component 
features of primarily pre-contact 
Hawaiian origins. 203 of the recorded 
features appear to be indigenous 
features related to habitation and 
agriculture and are estimated to date 
to either before or immediately after 
western contact, while nine are 
related to historic-era ranching and/or 
military activities. 

Landrum 1984 U.S. Coast Guard Archaeological Reconnaissance 
Harbor Range Survey: Identified a buried traditional 
Lights Facility, Hawaiian cultural deposit (later 
Kaunakakai designated SIHP-632) and a historic 

foundation, which was not given a 
state site number. 

Kennedy 1988 TMK 5-3-1:77, Archaeological Testing: No new sites 
Kaunakakai identified. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka' i District, Moloka'i 41 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Background Research 

Table 1 (cont.). Previous Archaeological Studies in the Vicinity of the Project Area 

Refere.Q.~e, Year Location Description ; 

" 

Weisler 1989 Kaunakakai Field Archaeological Inventory Survey: 
System (mauka) Historic properties representing a 

large dryland agricultural system 
yielding 14C dates as early as the late 
13th and into the 171h- l 8th centuries. 

Tomonari- 1990 Kalama'ula Archaeological Inventory Survey: 
Tuggle Identified a total of 54 sites and site 

complexes consisting of 170 discrete 
features representing low intensity 
agriculture and short-term or low 
intensity habitation, some of which 
may represent military encampments. 

Tuggle 1993 Malama Platform, Archaeological Survey: Malama 
Cultural Park, Platform Site, former Moloka'i 
Kaunakakai ( makai Residence of Kamehameha V. 
of Kamehameha 
Highway) 

Borthwick and 1994 TMK: 5-3-02: por. Archaeological Inventory Survey: 
Hammatt 72; 5-3-03: por. 01; Identified two sites, possibly 

5-3-09: por 17, representing historic-era temporary 
Kaunakakai habitation (SIHP-895) and animal 
(mauka) husbandry (SIHP-896). 

Heidel et al. 1998 TMK 5-3-02: por. Archaeological Data Recovery: 
72; 5-3-63: por. 01; Confirmed functional interpretation 
5-3-09: por. 17, of SIHP-896 and re-evaluated the 
Kaunakakai function interpretation of SIHP-895 

as a historic work and storage area 
rather than habitation (Borthwick and 
Hammatt 1994) 

Titchenal 1998 TMK 5-3-01:02, Archaeological Monitoring: Five 
Portion of 02, 05, subsurface cultural features identified 
97, 99, 100, during archaeological monitoring, 
Malama Platform, four of which were determined to be 
Cultural Park, historic-era deposits ranging from 
Kaunakakai (makai mid to late 191h century through the 
of Kamehameha early 201h century. The fifth feature 
Highway) was a pit with associated midden 

materials of indeterminate function. 
McGerty and 1999 TMK 5-3-02: 72; 5- Archaeological Inventory Survey: 
Carson 3-63: 01; 5-3-09: Supplemental survey of additional 

17, within a portion features of SIHP-895. All rendered 
of drainage system "NLS" through completion of the 
"A," Kaunakakai survey. 
(mauka) 
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Table 1 (cont.). Previous Archaeological Studies in the Vicinity of the Project Area 

R~fevence Year - - Location Ji)escription 
McGuire and 2000 Kaunakakai Archaeological Monitoring Report: 
Hammatt Drainage System No significant finds. 

"A," Kaunakakai 
(mauka) 

Lee-Greig and 2008 TMK 5-3-002:052; Archaeological Literature Review and 
Hammatt 5-6-02: 008; 5-2- Field Check Study: No sites identified 

013:027, during this study at the Kaunakakai 
Kaunakakai Elementary School and other 
Elementary School elementary schools. 

Madeus et al. 2010 Kaunakakai Archaeological Monitoring Report: 
Elementary School No Historic Properties Identified. 

Stine et al. 2014 TMK 5-3-001:005 Archaeological Monitoring Report: 
& 011, Kaunakakai No significant finds. 
Harbor 

McElroy and 2014 TMK 5-3-001:005 Archaeological Monitoring Report: 
Elison and :011, Identified SIHP-2514, a historic wall 

Kaunakakai Wharf possibly associated with ASCO, and 
SIHP-2523, a structural wall 
associated with support for the wharf. 

McElroy and 2014 TMK 5-3-005:006, Archaeological Inventory Survey: 
Eminger 008, and :010, 5-3- Recorded the levees as SIHP-2563 

003 :015, 5-3- and identified a wall, SIHP-896, 
002:022 and :024, which was part of a previously 
Kaunakakai Levees recorded complex. 

McElroy and 2015 TMK 5-3-005:003, Archaeological Monitoring Report: 
Eminger :006, :008, :010, No significant finds. 

and :011, 5-3-
003:015, 5-3-
002:024 and :049, 
Kaunakakai Flood 
Control Levees 

3.3 Settlement Pattern and Predictive Model 
The settlement pattern of south central Moloka'i, as indicated by the previous research, 

indicates a coastal habitation zone populated by at least the 13th century (Athens 1983) with upland 
agricultural activity possibly just as early (Weisler 1989), but no later than the 15th century 
(Tomonari-Tuggle 1990; Weisler 1989). Permanent habitation appears to have been established, 
for the most part, within the coastal zone or at the foot of ridges where they meet the coastal flats 
(Hommon and Ahlo 1983; Tomonari-Tuggle 1990). The upland agricultural zone appears to be 
comprised predominantly of temporary shelters as occupation sites, though a few exceptions 
indicative of permanent habitation were noted (Hommon and Ahlo 1983). 

The survey of Kawela and Makakupa'ia, however, indicated a somewhat divergent settlement 
pattern. Weisler and Kirch (1982) suggest that the "initial human use of the Kawela area has been 
dated to ca. A.D. 1500, as evidenced from the culturally stratified basal deposit" of a coastal sand 
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dune on the malwi side of Kamehameha Highway (Weisler and Kirch 1982). Additionally, 
"settlement within the ahupua'a of Kawela and Kamakupa'ia was concentrated on the slopes and 
gulch edges that surround Kawela Gulch and along the ridge flats that traverse the upland below 
the 120 ft. contour" (Weisler and Kirch 1982:49). 

Divergence in the settlement pattern along the south central coast ofMoloka'i appears to be related 
to chronological and environmental differences across the landscape. The portion of the coast closest 
to Kaunakakai seems to have been populated considerably earlier than the Kawela region. The broader 
coastal flats within the Kaunakakai-Kalamaula area were, as Tomonari-Tuggle suggests, the "probable 
locus of primary ahupua 'a settlement," though excavations at the Malama Platform indicated that "the 
swampy conditions of this area immediately behind the high-tide line discouraged occupation" 
(Tomonari-Tuggle 1990:54). On the coastal flat, Kaunakakai Town and areas adjacent to the stream 
(before channelization) are posited to have been the main settlement for Kaunakakai ahupua 'a (Tuggle 
1993; Weisler 1989). Thus, it appears that the more favorable environmental conditions in the 
Kaunakakai area (a broad coastal plain, a wide fringing reef with a natural channel, and Kaunakakai 
Stream) made the area the focus of early settlement along the south shore ofMoloka'i. 

The current project corridor is located malwi of the Kaunakakai commerce area. Given the pre
contact and historic-era settlement pattern for Kaunakakai Ahupua'a (Section 3.1 Traditional and 
Historical Background), it is possible that historically significant subsurface historic properties and/or 
deposits may remain intact in the region. Such findings could relate to traditional habitation and 
agricultural remnants valuable to better understanding land use and settlement chronology. There is 
also the possibility that intact deposits could include culturally sensitive in situ traditional burial sites. 
Additionally, because this area has been utilized for commercial and public buildings for many of 
years, significant post-contact deposits may also be present. 
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Section 4 Results of Fieldwork 

The fieldwork effort for this project was conducted over a period of seven days, from September 
14th through September 13th and December gth through December 9th, 2015, by CSH archaeologists 
Jonas Madeus, B.A., Megan Hawkins, B.A., and Zachary Royalty under the general supervision of 
Tanya L. Lee-Greig, M.A. and Hallett H. Hammatt Ph.D. General visibility within the overall 
project area ranged from excellent to poor with ground cover ranging from bare ground to patchy. 
Vegetation occurring within the project area consisted of turf grasses, low patches of 'akulikuli kai 
(Batis maritima), dense stands of kiawe (Prosopis padilla), and other unidentified non-native plant 
species (Figure 14 through Figure 16, see also Figure 7). Previous ground disturbance within the 
current project area was evident in the north and north-western most extent of the corridor as 
indicated by the presence of both a large berm and drainage swale running parallel to Mauna Loa 
Highway (Figure 18); as well as, a radio tower centrally located within the overall project area (see 
also Figure 15). 

Figure 14. Northern section of the project corridor fronting Mauna Loa Highway, view to west. 
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Figure 15. General view of the southern segment of the project corridor from the end of the northern 
segment, view to south. 

Figure 16. General view of the southern segment of the project corridor from the Meyer Building and gate 
(middle ground) to the Molokai Yacht Club (background). 

AISR for the Kaunakakai Drainage System "B" Improvements 
Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i Island 

1MKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 

46 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Background Research 

Figure 17. General view of the southern segment of the project corridor, subsurface stratigraphic trench 
BT-19 in the middle ground and BT-20 in the background. 

Figure 18. Northern section of the project corridor highlighting previous disturbance, view to west. 
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While there were no historic properties were identified on the surface within the current project 
area during pedestrian survey (see also Section 2.1.1 Pedestrian Survey), one historic era burn 
feature with associated cultural material (SIBP 50-60-03-2573) was identified in a subsurface 
context during the course of subsurface mechanical testing (see also Section 2.1.2 Mechanical 
Subsurface Testing) in the southernmost portion of the project area (Figure 19). The following 
sections present the results of archaeological fieldwork conducted within the current project area. 

4.1 Site Description 
A "historic property" is defined in HAR § 13-276-2, "Rules Governing Standards for 

Archaeological Inventory Surveys and Reports" as "any building, structure, object, district, area, or 
site, including heiau and underwater site, which is over fifty years old." Within the current project 
area, one historic era cultural deposit (SIBP 50-60-03-2573)-sediments and materials laid down 
by, or heavily modified by, human activity-was identified. 

4.1.1 State Inventory of Historic Properties Number (SIHP No.) 50-60-03-2573 

FIELD NO: 

NORTHING: 

SITE TYPE: 

FUNCTION: 

SIGNIFICANCE 

T-09172015-1 

2333155.774 

Cultural deposit 

Possible refuse 
disposal 

AGE: 

EASTING: 

MIDDEN 
CONTENT: 

ARTIFACT 
CONTENT: 

Historic 

705185.887 

Low density: unidentifiable marine 
shell fragments and kukui fragments, 
fruit pit 

Low density: glass and wood 
fragments, and one nail 

CRITERIA: D CONDITION: Remnant 

APPROXIMATE OVERALL DIMENSIONS: 

LENGTH: 7.3 m WIDTH: 5m THICKNESS: 0.10 m 

SITE DESCRIPTION: SIBP 50-60-03-2573 (SIBP-2573) is a subsurface cultural deposit 
identified within Backhoe Trench 21 (BT-21) during the course of subsurface testing (Figure 20), 
the overall horizontal extent for which was determined through the excavation of two 
perpendicularly placed test trenches. SIBP-2573 covers an area measuring roughly 7.3 m north
south by 5.0 m east-west (Figure 21) and ranges thickness from 2 to 5 cm. Located below two fill 
layers, Strata Ia and lb, the bum layer itself was documented within Stratum II/Ila, and overlies C
horizon sediment (see Figure 24 and Figure 25). The heat of the bum event is indicated by the 
thermally altered characteristics of the contact between the bum layer and unaltered sediments of 
Stratum IIA at the northernmost extent where the clay of Stratum lib sediment has been hardened, 
or baked, by the heat. 

Cultural material collected from the bum layer consists of glass fragments, kukui nut fragments, 
shell fragments, a nail, as well as fragments of a stone fruit pit (see also Section 5.1 Artifact 
Analysis). Based on the cultural material content recovered from the bum layer, it is possible that 
the activities associated with this bum layer may be contemporaneous with the historic era activities 
that formed the cultural deposit (SIBP-630) identified by Komori (1983) and Athens (1983) in 
TMK (2) 5-3-01 :2 on the southwest side of the Kaunakakai Place and Hio Place intersection. 
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Figure 19. A portion of the 7.5-minute series U.S. Geological Survey Topographic Map, Kaunakakai Quadrangle (U.S. Geological Survey 1993), showing location of SIHP 50-60-03-2573 
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Figure 20. BT-21A, north wall, showing location of SIHP 50-60-2573 in the stratigraphic sequence. 
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Figure 21. Plan view map illustrating approximate area of SIHP 50-60-03-2573 in relation to the backhoe 
trenches and test unit in which it was exposed. 
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4.1.2 SillP No. 50-60-03-2573 - Subsurface Testing Results 

As a result of the identification of the bum feature documented as SIHP 50-60-03-2573 
within BT-21, this trench was expanded to the east (Figure 22) with a cross-trench 
excavated to the north and south in order to determine approximate extent (Figure 23). In 
addition to the trench expansion, a 1 m by lm test unit was manually excavated as a means 
to gain additional information via a more controlled method. The following sections 
discuss the stratigraphy and findings of subsurface testing associated with SIHP -2573. 

Figure 22. Expansion ofBT-21 into BT-21A and BT-21B highlight eastern terminus ofBT-21A 
in relation to BT-21B and the location of SIHP 50-60-03-2573. 
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Figure 23. Expanded trench BT-21 with BT-21B extending to east (right to left) and BT-21C 
extending north to south (top to bottom) across east end of original trench BT-21A (left 
of frame). 

4.1.2.1 Backhoe Trench 21A (BT-21A) 

Stratigraphy for BT-2 lA consists of fill over what appears to be an organically rich 
wetland environment. Stratum Ia is a gravelly silt fill layer overlying a cobbly, gravelly 
sandy loam fill (Stratum lb) that contains asphalt chunks, glass shards, rubber, and plastic 
(not collected). Stratum II is a silty clay loam containing a charcoal lens as well as burnt 
matter with historic to modern cultural material such as glass shards, a nail, and metal 
fragments. Both the charcoal lens and burnt material were observed at the east end of the 
trench. The water table seeped out of the sidewall at the interface of Stratum lb and Stratum 
II, seemingly due to the high clay content and lower permeability of Stratum IL Stratum 
III consists of a fine sandy loam which appears to be of terrigenous origin (basaltic or 
cinder), most likely carried in by water from upland sources. No cultural material was 
observed in Stratum III. 

Soil Description for Backhoe Trench 21A (Figure 24 and Figure 26) 

Stratum: Ia Munsell Soil Color: 2.5YR 316, dark red gravelly silt; weak, fine to 
Soil Horizon: Fill medium crumb structure; moist, friable field consistency with no 
Depth: 40 cmbs cementation; non-plastic; terrigenous sediment origins; no roots; lower 

boundary is abrupt to clear and broken/discontinuous. 

Cultural Material: None 

General Observations: Loose and unstable in the sidewall. 
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Stratum: Ib 
Soil Horizon: Fill 
Depth: 55 cmbs 

Stratum: II 
Soil Horizon: C 
Depth: 85 cmbs 

Stratum: III 
Soil Horizon: C 
Depth: 80 cmbs 

Munsell Soil Color: 1 OYR 412, dark grayish brown stony, cobbly, and 
gravelly sandy loam; moderate, fine to medium crumb structure; moist 
field, friable consistency with no cementation; slightly plastic; 
terrigenous sediment origins; no roots; lower boundary is abrupt to clear 
and irregular. 

Cultural Material: Glass shards, fragments of rubber, and plastic 

General Observations: Contains large fragments of asphalt. 

Munsell Soil Color: 5YR 3/1, very dark gray silty clay loam; weak, fine 
to medium blocky structure; moist, friable field consistency with no 
cementation; plastic; terrigenous sediment origins; no roots; lower 
boundary is abrupt and irregular. 

Cultural Material: Glass shards, nails, metal 

General Observations: This layer also contains a burnt sub layer or 
feature which contained some of the historic/modem debris that was 
observed within this trench. 

Munsell Soil Color: lOYR 3/1, very dark gray, fine sandy loam; weak, 
fine blocky structure; wet non-sticky field consistency with no 
cementation; non-plastic; terrigenous sediment origins; no roots ; lower 
boundary is not visible. 

Cultural Material: None 

General Observations: Possible alluvial deposit consisting of 
terrigenous material. 

4.1.2.2 Backhoe Trench 21B (BT-21B) 

BT-2 lB was excavated in order to determine the east-west extent of SIHP-2573, which 
expanded the original trench (Figure 23), BT-21A, by approximately 5 m east and was 
opened up to 1.5 m wide. The eastern perimeter of the bum layer was identified in this 
trench 2.27 m from the west wall. Stratigraphy in BT-21B is consistent with BT-21A. Two 
separate fill layers (Stratum Ia and lb) were present above clay loam (Stratum Ila), which 
contained T-09172015-1. Stratum II appeared in two layers; Stratum Ila, a dark brown silty 
clay, and Stratum Ilb, a darker black silty clay loam. Stratum III consists of a very dark 
sandy loam which appears to be of mixed origin.No cultural material was observed in BT-
2 lB. 

Soil Description for Backhoe Trench 21B {Figure 24, Figure 28, Figure 29) 

Stratum: Ia Munsell Soil Color: lOYR 4/3, weak red silty clay; single grain 
Soil Horizon: Fill structureless; dry field consistency with no cementation; non-plastic; 
Depth: 33 cmbs terrigenous sediment origins; no roots; lower boundary is abrupt, clear, 

and wavy. 

Cultural Material: Asphalt and concrete 

General Observations: Loose and unstable due to abundance of asphalt, 
concrete chunks, and basalt boulders and cobbles (origins unkown). 

AISR for the Kaunakakai Drainage System "B" Improvements 
Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

53 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Background Research 

Stratum: Ib 
Soil Horizon: Fill 
Depth: 60 cmbs 

Stratum: Ila 
Soil Horizon: Other 
Disturbed natural 
deposit 
Depth: 65 cmbs 

Stratum: Ilb 
Soil Horizon: C 
Depth: 70 cmbs 

Stratum: III 
Soil Horizon: C 
Depth: 75 cmbs 

Munsell Soil Color: 1 OYR 512, grayish brown sandy loam; single grain 
structureless; moist field consistency with no cementation; non-plastic; 
terrigenous sediment origins; no roots; lower boundary is abrupt (less 
than 2 cm thick) to clear (2-5 cm thick) and smooth. 

Cultural Material: Asphalt and concrete 

General Observations: Loose and unstable due to abundance of asphalt, 
concrete chunks, and basalt boulders and cobbles (origins unkown). 

Munsell Soil Color: 7.5YR 312, dark brown silty clay; massive 
structureless; moist field consistency with no cementation; plastic; 
terrigenous sediment origins; no roots; lower boundary is abrupt (less 
than 2 cm thick) and smooth. 

Cultural Material: None 

General Observations: Very moist fine sediment with no inclusions. 
This layer contains site T-09172015-1, a charcoal lens. 

Munsell Soil Color: lOYR 2/1, black silty clay loam; massive 
structureless; moist field consistency with no cementation; plastic; 
terrigenous sediment origins; no roots; lower boundary is abrupt (less 
than 2 cm thick) to clear (2-5 cm thick) and smooth. 

Cultural Material: None 

General Observations: Moist and semi-compacted sediment with no 
inclusions. The dark color appears to be the result of anaerobic leeching 
from sediment and water table interaction. 

Munsell Soil Color: 7.5YR 2.5/1, black sandy loam; single grain 
structureless; wet non-sticky field consistency with no cementation; 
non-plastic; mixed sediment origins; no roots; lower boundary is not 
visible. 

Cultural Material: None 

General Observations: Loose sediment, fine to medium snad with no 
inclusions. 

4.1.2.3 Backhoe Trench 21C (BT-21C) 

BT-21C was excavated in order to further determine the north-south extent of T-
09172015-1. This sub-trench was excavated perpendicular to the east end of the original 
trench, BT-21A (see Figure 21), and measured 9.0 m long (north-south) by approximately 
0.7 m wide. T-09172015-1 was observed along 7.3 m of the east wall, in which the northern 
and southern perimeters of the bum layer were identified. Stratigraphy in BT-21C is 
consistent with BT-2 lA and C. Two separate fill layers (Stratum Ia and lb) were present 
above clay loam (Stratum Ila), which contained T-09172015-1. Stratum II appeared in two 
layers; Stratum Ila, a dark brown silty clay, and Stratum Ilb, a darker black silty clay. 
Stratum III consists of a black sandy loam at or near the water table which appears to be of 
marine origin. No cultural material was observed in BT-21C. 

Soil Description for Backhoe Trench 21C (Figure 25 and Figure 30) 
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Stratum: Ia 
Soil Horizon: Fill 
Depth: 57 cmbs 

Stratum: Ila 
Soil Horizon: B 
Depth: 73 cmbs 

Stratum: IIb 
Soil Horizon: Other 
Disturbed natural 
deposit 
Depth: 78 cmbs 

Stratum: III 
Soil Horizon: C 
Depth: 85 cmbs 

Munsell Soil Color: 1OYR413, weak red silty clay; weak fine to medium 
crumb structure; moist field consistency with no cementation; slightly 
plastic; terrigenous sediment origins; no roots; lower boundary is abrupt 
(less than 2 cm thick), and wavy. 

Cultural Material: Broken asphalt throughout. 

General Observations: Reddish backfill layer containing broken pieces 
of asphalt 

Munsell Soil Color: 7 .5YR 312, dark brown silty clay; massive 
structureless; moist field consistency with no cementation; plastic; 
terrigenous sediment origins; no roots; lower boundary is very abrupt 
and smooth. 

Cultural Material: None 

General Observations: Bt layer containing site T-09172015-1, a bum 
layer. The northern end of the bum feature was directly underlain by a 
layer of baked clay sediment about 2 mm thick. 

Munsell Soil Color: lOYR 2/1, black silty clay; massive structureless; 
wet field consistency with no cementation; plastic; terrigenous sediment 
origins; no roots; lower boundary is very abrupt and smooth. 

Cultural Material: None 

General Observations: Water-logged silty clay layer with similar soil 
profile to upper layer but discolored by interaction with/leaching from 
brackish water table. 

Munsell Soil Color: 7.5YR 2.5/1, black sandy loam; single grain 
structureless; wet field consistency with no cementation; slightly 
plastic; marine sediment origins; no roots; lower boundary is not visible. 

Cultural Material: None 

General Observations: Sandy layer in or approaching the brackish water 
table. 

4.1.2.4 Test Unit 1 (J'U-1) 

Test Unit 1, a 1.0 m by 1.0 m unit, was placed approximately halfway along the east 
wall of the northern portion ofBT-21C. The unit was excavated to test for cultural material 
associated with T-09172015-1. Clear glass fragments, marine shell, and kukui nut 
(Aleurites moluccanus) shell fragments were recovered from the feature in this unit. A 
rubber :fragment was collected from just below the bum layer in Stratum llb. The presence 
of glass in and rubber just below the bum layer indicates that T-09172015-1 is historic in 
nature. A shovel test was placed at the base of the test unit along the northern edge to 
identify the depth of the water table. 

Stratigraphy for TU-1 is consistent with stratigraphy recorded for BT-21, with lower 
sediments documented in addition. Stratum Ia and lb are fills layers containing asphalt and 
concrete. Stratum II is present in two layers, Ila being a B-horizon silty clay loam 
containing T-09172015-1. Stratum llb is a very dark wet silty clay from which a piece of 
burned rubber and a kukui shell fragment were recovered. Stratum III, the parent material, 
presented as three layers. Illa is a black sandy loam containing water worn basalt pebbles, 
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Illb is a dark gray silty clay wetland or pond deposit, and Ille is a dark gray sand containing 
a small amount of silt. Stratum IV was recorded as a water-logged black silty loam 
containing a small amount of white sand at the base of the unit with the water table located 
at 100 cm below surface. 

Soil Description for Test Unit 1 (Figure 31 through Figure 33) 

Stratum: Ia 
Soil Horizon: Fill 
Depth: 33 cmbs 

Stratum: Ib 
Soil Horizon: Fill 
Depth: 45 cmbs 

Stratum: Ila 
Soil Horizon: Fill 
Depth: 63 cmbs 

Stratum: Feature 
Fill 
Soil Horizon: Other 
Bum Layer 
Depth: 47-58 cmbs 

Stratum: Ilb 
Soil Horizon: Cl 
Depth: 73 cmbs 

Munsell Soil Color: IOYR 413, brown silty clay; massive structureless; Moist 
field consistency with no cementation; slightly plastic; terrigenous sediment 
originsno roots; lower boundary is gradual (5-15 cm thick) and wavy. 

Cultural Material: Asphalt and concrete 

General Observations: Loose and unstable layer with many large asphalt and 
concrete chunks, as well as some small to large subangular basalt boulders. 
This layer appears to be imported fill. 

Munsell Soil Color: 7 .5YR 4/2, brown sandy loam; single grain structureless; 
moist field consistency with no cementation; non-plastic; terrigenous 
sediment origins; no roots; lower boundary is abrupt (less than 2 cm thick) 
and smooth. 

Cultural Material: Broken asphalt throughout 

General Observations: Backfill layer containing large chunks of asphalt 

Munsell Soil Color: 7.5YR 312, dark brown silty clay; massive structureless; 
moist field consistency with no cementation; plastic; terrigenous sediment 
origins; no roots; lower boundary is clear (2-5 cm thick) and smooth. 

Cultural Material: None 

General Observations: Semi-compacted to compacted containing SIHP -
2573. Very few pebble inclusions, brittle when distrubed. 

Munsell Soil Color: 1OYR2/1, black silty loam; massive structureless; moist 
field consistency with no cementation; non-plastic; terrigenous sediment 
origins; no roots; lower boundary is abrupt to clear (less than 2 to 5 cm thick) 
and smooth. 

Cultural Material: Clear glass fragments, marine shell, kukui nut shell 
fragments 

General Observations: Moist loose soft charcoal lens. 

Munsell Soil Color: lOYR 2/1, black silty clay; massive structureless; wet 
sticky field consistency with no cementation; plastic; terrigenous sediment 
origins; no roots; lower boundary is clear (2-5 cm thick) and smooth. 

Cultural Material: A piece of burned rubber and a kukui nut shell 

General Observations: Wet sticky sediment with dark color likely due to 
anaerobic leeching and/or a result of water and sediment movement. 
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Stratum: IIIa 
Soil Horizon: C2 
Depth: 80 cmbs 

Stratum: IIIb 
Soil Horizon: C3 
Depth: 87 cmbs 

Stratum: Ille 
Soil Horizon: C4 
Depth: 95 cmbs 

Stratum: IV 
Soil Horizon: W 
Depth: 100 cmbs 

Munsell Soil Color: 7.5YR 2.5/1, black sandy loam; single grain 
structureless; wet non-sticky field consistency with no cementation; slightly 
plastic; terrigenous sediment origins; no roots; lower boundary is gradual (5-
15 cm thick) and smooth. 

Cultural Material: None 

General Observations: Fine to medium coarse basaltic sand containing some 
water worn basalt pebbles. 

Munsell Soil Color: lOYR 4/1, dark gray silty clay; massive structureless; 
wet sticky field consistency with no cementation; plastic; terrigenous 
sediment origins; no roots; lower boundary is clear (2-5 cm thick) and 
smooth. 

Cultural Material: None 

General Observations: Fine sticky sediment with no inclusions. Appears to 
be a wetland, marsh, or pond deposit. 

Munsell Soil Color: 1 OYR 4/2, dark grayish brown sand; single grain 
structureless; wet non-sticky field consistency with no cementation; non
plastic; marine sediment origins; no roots; lower boundary is clear (2-5 cm 
thick) and smooth. 

Cultural Material: None 

General Observations: Fine to medium coarse sand with small amount of silt. 

Munsell Soil Color: lOYR 2/1, black silty loam; massive structureless; wet 
slightly sticky field consistency with no cementation; non-plastic; mixed 
sediment origins; no roots; lower boundary is not visible. 

Cultural Material: None 

General Observations: Very wet sediment containing small amount of white 
sand. Water table reached at 100 cmbs. 
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Figure 24. Backhoe trench profiles for BT-21A and BT-21B, north wall . 
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Figure 25. Backhoe Trench Profile for BT-21 C 
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Figure 26. BT-21A trench overview, view to east-northeast 

Figure 27. BT-21A North Wall Profile 
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Figure 28. BT-21B trench overview, view to east. 
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Figure 29. BT-21B north wall profile showing T-09172015-1, view to north. 

Figure 30. BT-21C east wall profile showing SIHP 50-60-03-2573 in relation to dark gleyed sediments, 
view to east. 
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Figure 31. TU-1 at SIHP 50-60-03-2573, north wall. Shovel test placed along north side of unit to identify 
depth of water table (visible). 
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Figure 32. Soil profile drawing for TU-1 north 
wall. 
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Figure 33. Plan view drawing ofTU-1 showing 
base of excavation and water table. 
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4.2 Subsurface Testing Results 
Though 22 exploratory backhoe trenches were planned, two trenches (BT-2 and BT-4) were 

not excavated due to environmental constraints consisting of standing water and a soil berm in the 
northern portion of the project area (see also Figure 18). It should be noted that the field crew 
observed a discrepancy between the pre-planned locations of the backhoe trenches as depicted on 
the field map generated using ArcGIS and the ground-truthed locations of the trenches as uploaded 
to the Trimble unit. The discrepancy was likely due to a spatial error in the County of Maui TMK 
shapefile for the island of Moloka'i, which was the primary file used to geo-reference the project 
limits and plan trench locations. Field approximation of the offset was made using real-time GPS 
data to correlate hardscape features with corrected spatial coordinates. These calculations were 
used to offset the trenches by approximately 17 m west of uploaded data points. Post-processing 
of the field data resulted in an offset of approximately 8.5 m, and as a result, one backhoe trench 
(BT-13) was excavated approximately 5 m east of the project area boundary in the southern section 
and the placement of four trenches (BT-15 through BT-18) overlapped the western boundary of 
the southern segment due to in-field overcorrection (Figure 35). Over correction notwithstanding, 
the subsurface testing that was completed as a part of this study was able to characterize the 
subsurface conditions within and surrounding the current project area. 

A total of20 backhoe trenches (BT-1, BT-3, and BT-5 through BT-22) were excavated within 
the overall project area (Figure 34 and Figure 35) and measured approximately 5.0 meters long 
(16.2 feet) by one meter wide (3.3 feet) on average. BT-21 resulted in the identification of a 
subsurface bum feature (SIHP 50-60-03-2573), prompting expansion of the trench (BT-21A 
through C) to determine the extent of the burn feature and the excavation of a single 1 m x 1 m 
test unit (TU-1) adjacent to BT-21C to characterize any cultural material associated with the bum 
feature (see Section 4.1 Site Description for stratigraphy details for BT-21). While the majority of 
the backhoe trenches averaged 5 m (15 ft) long by 1 m wide (3 ft), the exploratory extension of 
BT-21 to the north (BT-21C) measured 9 m long by approximately 1 m wide. In all, a total area of 
roughly 111 square meters (1194 square feet) was excavated, accounting for approximately 1.5% 
percent of the overall APE. 

All but three trenches (BT-6, -17, and -22) were excavated to the water table, which terminated 
at un-modified C-Horizon sediment. Trench sidewalls were inspected for cultural material during 
and after the excavation process. Overall, the stratigraphy of the project area consists of stratified 
fill layers ranging from 0.4-1.0 m thick containing modem refuse and discarded construction 
materials, followed by buried natural alluvial deposits, with the lowest strata comprised of gleyed, 
water saturated sediments. The following section includes stratigraphic descriptions that are 
representative of the sediment stratigraphy across the project area. Comprehensive sediment 
profile data for each backhoe trench is presented in Appendix A. 
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Figure 34. A portion of the 7.5-minute series U.S. Geological Survey Topographic Map, Kaunakakai 
Quadrangle (United State Department of the Interior 1993:24), showing the approximate project 
area outlined in red and backhoe trench locations in blue. 
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Figure 35. Project limits site map with overlay depicting excavated backhoe trench locations in yellow and TU-1 at SIHP 50-60-03-2573 marked 
by green triangle. 
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4.2.1 Backhoe Trench 1 (BT-1) 

Backhoe Trench 1 (BT-1) was located at the northeast end of the project corridor, between 
Mauna Loa Hwy and TMK (2) 5-3-01: 08, in a low lying drainage area near standing water. The 
trench measured approximately 5.0 m (16.4 ft) long by 1.0 m (3.2 ft.) wide and oriented in roughly 
an east-west direction (Figure 36). Results of excavation indicate that BT-1 contained post
depositional altered fill layers overlying what appeared to be natural alluvial deposits. Stratum Ia 
is a weathered gravelly/cobbly silty clay loam fill overlying a possible former surface composed 
of fill. This subsurface fill layer, Stratum lb, consists of a gravelly silty clay loam with cinders 
present at the upper boundary. Stratum II is a silty clay loam mottled with sand overlying a silty 
clay loam deposit (Stratum Ill), which has an organically stained thick upper boundary suggestive 
of a buried 0 horizon. Excavation of this trench reached a maximum depth of95 cm (3.1 ft.) below 
surface (cmbs) . No cultural materials were identified within the trench sidewalls or during the 
course of excavation. 

Sediment Description for Backhoe Trench I (Figure 37 and Figure 38) 

Stratum: Ia Munsell Soil Color: 2.SYR 3/3, dark reddish brown gravelly silty clay loam; 
Soil Horizon: A moderate, medium to coarse blocky structure; moist, friable to firm field 
Depth: 0-20 cmbs consistency with no cementation; sticky and plastic; terrigenous sediment 

origins; roots are common and fine; lower boundary is abrupt and smooth. 

Stratum: lb 
Soil Horizon: Fill 
Depth: 20-38 cmbs 

Stratum: II 
Soil Horizon: C 
Depth: 38-80 cmbs 

Cultural Material: None 

General Observations: Weathered fill layer. 

Munsell Soil Color: SYR 3/2, dark reddish brown gravelly silty clay loam with 
2.SYR 4/6 mottles; moderate, medium to coarse blocky structure; moist, friable 
to firm field consistency with no cementation; slightly plastic; terrigenous 
sediment origins; no roots; lower boundary is clear and irregular. 

Cultural Material: None 

General Observations: Very compact in profile but blocky when broken apart. 
Crushed gravel inclusions with 5 cm of cinder on top - possible old surface. 
Gravelly layer below cinder may have been base course. 

Munsell Soil Color: 2.SYR 2.5/2, very dusky red silty clay loam with 2.SYR 
313 mottles; weak to moderate, fine to medium blocky structure; moist, friable 
field consistency with no cementation; plastic; terrigenous sediment origins; 
roots are few and very fine; lower boundary is very abrupt and irregular. 

Cultural Material: None. 

General Observations: Massive and compact in profile but blocky when broken 
apart. Very tiny dark rootlets observed in between peds. silty clay loam with 
basaltic or cinder sand laminae which has been observed in other trenches. The 
clay and sand laminae appear to be related in someway, and while the sand 
appears to be alluvium the depositional environment of the clay loam 
constituents is not clear at the moment. 
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Stratum: III 
Soil Horizon: C 
Depth: 80-95 cmbs 

Munsell Soil Color: 5YR 3/1, very dark gray silty clay loam with 2.5YR 2.5/2 
10% mottles; massive structure; wet sticky field consistency with no 
cementation; plastic; terrigenous sediment origins; roots are few and very fine; 
lower boundary is not visible. 

Cultural Material: None. 

General Observations: Water table encountered. 
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Figure 36. BT-01 Trench Overview (view to 
northwest). 

Figure 37. BT-01 North Wall Profile 
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4.2.2 Backhoe Trench 5 (BT-5) 

BT-5 was situated at the base of a road berm on the south side of Kamehameha Hwy within a 
low lying wetland area (Figure 39). BT-5 consists of six stratigraphic layers, Stratum Ia-Id, II, and 
III. Stratum Ia is a dark gray sandy loam fill containing many sub-angular to waterwom basalt 
pebbles and cobbles and modem plastic. This layer appears to have experienced mineral leaching 
and soil formation. Stratum lb consists of a dark reddish brown silty clay loam fill, while Stratum 
le is comprised of a fine sandy loam fill with waterwom cobbles and corals. Stratum Id is a gravelly 
silty clay fill with sub-angular basalt cobbles, cinder gravels, and remnant asphalt that may be 
related to an old road surface. Stratum II is a dark reddish brown deposit which appears natural, 
though the depositional environment is unclear. Stratum III is a silty clay loam organically rich 
wetland deposit; however, the organic plant material is no longer recognizable with just the dark 
staining of remnant organics remaining. 

Soil Description for Backhoe Trench 5 (Figure 40 and Figure 41) 

Stratum: Ia Munsell Soil Color: 1OYR4/1, dark gray sandy loam; structureless single 
Soil Horizon: A grain structure; moist field consistency with no cementation; non-plastic; 
Depth: 0-60 cmbs terrigenous sediment origins; roots are many and fine to medium; lower 

boundary is clear and smooth. 

Stratum: lb 
Soil Horizon: Fill 
Depth: 55-80 cmbs 

Stratum: le 
Soil Horizon: Fill 
Depth: 65-85 cmbs 

Cultural Material: Some modem materials plastic identified in this layer. 

General Observations: This fill layer contains many water worn and 
subangular basalt cobbles, pebbles, and cinder gravels. 

Munsell Soil Color: 2.5YR 3/1, dark reddish gray sandy clay loam; 
moderate, fine to medium crumb structure; moist field consistency with 
no cementation; slightly plastic; mixed sediment origins; roots are 
common and fine; lower boundary is clear and smooth. 

Cultural Material: None observed 

General Observations: Semi-compacted sediment with some roots and no 
other inclusions. 

Munsell Soil Color: 1 OYR 5/1, gray sandy loam; weak, fine crumb 
structure; moist field consistency with no cementation; non-plastic; 
marine sediment origins; roots are few and fine; lower boundary is clear 
and smooth. 

Cultural Material: None observed 

General Observations: Loose to semi-compacted sediment with some 
water worn cobbles and corals. 
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Stratum: Id 
Soil Horizon: Fill 
Depth: 55-95 cmbs 

Stratum: II 
Soil Horizon: C 
Depth: 85-
120 cmbs 

Stratum: III 
Soil Horizon: C 
Depth: 120-
140 cmbs 

Munsell Soil Color: 2.5YR 4/6, red gravelly silty clay; weak, fine crumb 
structure; moist field consistency with no cementation; plastic; 
terrigenous sediment origins; no roots; lower boundary is clear and 
smooth. 

Cultural Material: Asphalt was observed in this layer. 

General Observations: Very compacted sediment with some subangular 
basalt cobbles and cinder gravels. The asphalt and cinder gravels were 
probably a former surface at one time. 

Munsell Soil Color: 2.5YR 3/3, dark reddish brown silty clay loam; 
structureless massive; wet field consistency with no cementation; plastic; 
terrigenous sediment origins; roots are few and fine; lower boundary is 
clear and smooth. 

Cultural Material: None 

General Observations: Compacted wet and sticky sediment with some 
fine roots and no other inclusions. 

Munsell Soil Color: 5YR 2.5/1, black silty clay loam; structureless 
massive; wet field consistency with no cementation; plastic; terrigenous 
sediment origins; no roots fine; lower boundary is not visible and smooth. 

Cultural Material: None 

General Observations: Water table encountered. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 71 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 



Cultural Surveys Hawai' i Job Code: KAUNAKAKAI 7 

Figure 39. BT-05 Trench Overview (view to 
northeast). 

Figure 40. BT-05 North Wall Profile 
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4.2.3 Backhoe Trench 9 (BT-9) 

BT-9 is located in a drainage area within a low lying wetland environment at the base of a 
manmade berm which has been heavily mixed with large refuse items and other trash (Figure 42). 
BT-9 contains four distinct stratigraphic layers. Stratum Ia is a dusky red silty clay loam mottled 
with dark red silty clay and appears to be fill comprised of lateritic material that has undergone 
post depositional alteration. Stratum lb is a grayish brown fine sandy clay loam fill that contains 
oxidized calcareous sand grains as well as coral pebble and cobble inclusions and a piece of black 
modem plastic. Stratum le consists of a light yellowish brown coarse sandy loam fill mottled with 
very dark gray silty clay. The sandy loam is comprised of calcareous sand, basaltic sand, and 
Stratum II constituents. One brick was present at the lower boundary of Stratum le. Stratum II is a 
very dark gray silty clay loam that appears to be an organically rich wetland deposit (most likely 
0 horizon) that retains a noticeable odor. This area was most likely filled for industrial/urban 
development. 

Soil Description for Backhoe Trench 9 (Figure 43 and Figure 44) 

Stratum: Ia Munsell Soil Color: 2.5YR 3/2, dusky red silty clay loam with 15% 2.5YR 3/6 
Soil Horizon: A (dark red) mottles; moderate, fine to medium crumb structure; moist very friable 
Depth: 0-30 cmbs field consistency with no cementation; non-plastic; terrigenous sediment 

origins; roots are many and fine; lower boundary is clear and smooth. 

Stratum: lb 
Soil Horizon: Fill 
Depth: 15-60 cmbs 

Stratum: le 
Soil Horizon: Fill 
Depth: 45-80 cmbs 

Cultural Material: None observed 

General Observations: Semi-compacted dusky red sediment sediment mottled 
with dark gray silty clay. Appears to be fill composed oflateritic material. 

Munsell Soil Color: lOYR 512, grayish brown sandy clay loam; weak, fine to 
medium crumb structure; moist, friable to firm field consistency with no 
cementation; slightly plastic; mixed sediment origins; roots are few and fine; 
lower boundary is diffuse and irregular. 

Cultural Material: Black plastic 

General Observations: Semi-compacted fine sediment with coral cobbles and 
pebbles. 

Munsell Soil Color: lOYR 6/4, light yellowish brown sandy loam with lOYR 
311 10% silty clay mottles; structureless single grain; moist friable field 
consistency with no cementation; slightly plastic; mixed sediment origins; no 
roots; lower boundary is clear and smooth. 

Cultural Material: Contains a red brick at the base of stratum. 

General Observations: Light yellowish sandy loam mottled with calcareous 
sand, basaltic sand and clay loam. 
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Stratum: II 
Soil Horizon: C 
Depth: 75-110 
cmbs 

Munsell Soil Color: lOYR 3/1, very dark gray silty clay loam; structureless 
massive; wet non-sticky field consistency with no cementation; slightly plastic; 
terrigenous sediment origins; no roots; lower boundary is not visible. 

Cultural Material: None observed 

General Observations: Wet and compacted sediment with some decomposing 
kiawe wood, water table encountered. 
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Figure 42. BT-09 Project overview with BT-09 m 
foreground, view to west. 

Figure 43. BT-09 North Wall Profile 
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Figure 44. Soil Profile Drawing for North Wall of BT-9 North Wall 
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4.2.4 Backhoe Trench 12 (BT-12) 

BT-12 consists of four stratigraphic layers that appear to vary slightly in terms of the energy 
force in which they was deposited (Figure 45). The depositional environment appears to be low to 
very low alluvium from upland weathered volcanic soils and basaltic sands. No soil top cover in 
present in this area. Stratum Ia is a sandy loam that appears to be alluvium washed down from the 
mountain, and includes alternating lenses of clay and weathered volcanic sediment. Stratum lb 
consists of a fine sandy clay loam with more clay content than the above layer. Stratum II is a silty 
loam with very fine constituents from a low energy environment containing decomposed organic 
material. Stratum III is a sandy clay loam with waterwom pebbles and very small roots that is 
moderately well sorted. All layers appear to be natural and reflect the erosion and re-depostion of 
volcanic lactic soils and sediments from mauka to makai. 

Soil Description for Backhoe Trench 12 (Figure 46 and Figure 47) 

Stratum: Ia Munsell Soil Color: 1 OR 3/2, dusky red sandy loam; weak, 
Soil Horizon: Other very fine crumb structure; moist field consistency with no 
Depth: 35 cmbs cementation; non-plastic; terrigenous sediment origins; no 

roots; lower boundary is abrupt to clear and smooth. 

Stratum: lb 
Soil Horizon: Indeterminate 
Depth: 55 cmbs 

Stratum: II 
Soil Horizon: A 
Depth: 65 cmbs 

Cultural Material: Culturally sterile 

General Observations: Appears to be alluvium that has 
washed down from the mountain. No soil top cover in this 
area. Includes alternating lenses of clay and weathered 
volcanic sediment. 

Munsell Soil Color: 2.5YR 2.5/2, very dusky red fine sandy 
clay loam; weak, fine blocky structure; moist field 
consistency with no cementation; plastic; mixed sediment 
origins; no roots; lower boundary is abrupt and smooth. 

Cultural Material: None observed. 

Munsell Soil Color: 2.5YR 2.5/1, reddish black silty loam; 
moderate, fine blocky structure; moist field consistency with 
no cementation; non-plastic; terrigenous sediment origins; no 
roots; lower boundary 1s very abrupt and 
broken/ discontinuous. 

Cultural Material: None observed 

General Observations: Very fine, low energy environment 
with decomposed organic material. 
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Stratum: III 
Soil Horizon: C 
Depth: 85 cmbs 

Munsell Soil Color: 2.5YR 2.5/2, very dusky red sandy clay 
loam with pebbles; weak, fine to medium crumb structure; 
wet, slightly sticky field consistency with no cementation; 
slightly plastic; terrigenous sediment origins; roots are few 
and very fine; lower boundary is not visible. 

Cultural Material: None observed 

General Observations: Moderately well sorted with water 
worn pebbles and very small roots, water table encountered. 
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Figure 46. BT-12 North Wall Profile 

Figure 45. BT-12 trench overview, view to northeast. 
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Figure 47. Soil Profile Drawing for North Wall ofBT-12 North Wall 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

81 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Results ofFieldwork 

4.2.5 Backhoe Trench 15 (BT-15) 

BT-15 consists of six stratigraphic layers that includes three apparent fill episodes (Strat Ia 
through le, see also soil description below) overlying alluvium (Strata Id through III) from upland 
weathered volcanic soils and basaltic sands (Figure 48). Stratum Ia is a developing A horizon in 
dusky red silty clay loam fill. Organic materials were observed in this layer on the west end of the 
backhoe trench. Stratum lb is also a fill layer consisting of black sandy clay loam with pebble 
inclusions that has either been subject to a bum episode or extreme organic staining. Finally, 
Stratum le consistist of a red gravelly silty with cinder content and the only layer in which modem 
trash debris were observed (e.g. aluminum beer cans and fragmented bottle glass) during the course 
of excavation. Overall, the layers that comprise the fill episodes averaged 35 cm thick. The 
remaining layers consists of alluvial deposits which have been affected by the fluctuating water 
table as evidenced by the presence of mottling in Stratum Id and the gleying of Strata II and III 
(Figure 108 and Figure 109). 

Stratum: Ia 
Soil Horizon: A 
Depth: 7 cmbs 

Stratum: lb 
Soil Horizon: Fill 
Depth: 16 cmbs 

Stratum: le 
Soil Horizon: Fill 
Depth: 35 cmbs 

Stratum: Id 
Soil Horizon: Cl 
Depth: 60 cmbs 

Munsell Soil Color: 2.5YR 312, dusky red silty clay loam; weak to fince crumb 
structure; moist field consistency with no cementation; non-plastic; terrigenous 
sediment origins; roots are common and fine; lower boundary is abrupt and 
broken/ discontinuous. 

Cultural Material: None 

General Observations: Only present on west end of trench, contains organics 

Munsell Soil Color: 1 OYR 2/1, black sandy clay loam; moderate, fine crumb 
structure; moist field consistency with no cementation; slightly plastic; 
terrigenous sediment origins; roots are common and fine; lower boundary is 
abrupt and broken/discontinuous. 

Cultural Material: None 

General Observations: Only on west end of trench. Contains pebble inclusions. 
Appears burned or exhibits extreme organic staining 

Munsell Soil Color: 2.5YR 416, red gravelly silt; moderate, medium crumb 
structure; moist, firm field consistency with no cementation; non-plastic; 
terrigenous sediment origins; roots are few and fine; lower boundary is abrupt and 
smooth. 

Cultural Material: None observed in profile. Bottle glass and aluminum beer cans 
noted in the backfill may have originated from Str. le or Str. Id 

General Observations: Loose to semi-compact in profile. Cinder gravel fill 

Munsell Soil Color: 5YR 412, dark reddish gray silty clay loam; moderate, 
medium blocky structure; moist field consistency with no cementation; plastic; 
terrigenous sediment origins; roots are few and very fine; lower boundary is clear 
to gradual and irregular. 

Cultural Material: Glass shard observed 

General Observations: Compact alluvium in profile but friable and blocky when 
broken apart. Contains cobble inclusions. Mottled with very dark gray silty clay 
loam 
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Stratum: II 
Soil Horizon: C2 
Depth: 80 cmbs 

Stratum: III 
Soil Horizon: C3 
Depth: 95 cmbs 

Munsell Soil Color: 2.5YR 3/3, dark reddish brown silty clay loam; weak, fine to 
medium blocky structure; moist field consistency with no cementation; slightly 
plastic; terrigenous sediment origins; roots are few and fine; lower boundary is 
diffuse. 

Cultural Material: None 

General Observations: moist and very compacted alluvium with a few fine roots 
and no other inclusions. 

Munsell Soil Color: 2.5YR 3/2, dusky red sandy loam; weak, fine blocky 
structure; wet field consistency with no cementation; slightly plastic; terrigenous 
sediment origins; no roots; lower boundary is not visible. 

Cultural Material: None 

General Observations: Well sorted very fine terrigenous sand (basalt or cinder), 
deposited in a low energy environment. Similar deposits observed elsewhere in 
the project area 
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Figure 48. Soil Profile Drawing for South Wall ofBT-15. 
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Figure 49. BT-15, finished trench overview, view to west-southwest. 

Results ofFieldwork 

Figure 50. BT-15, oblique view of the south wall, view to west
southwest. 
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4.2.6 Backhoe Trench 16 (BT-16) 

BT-16 is located in a vegetated area on what appears to be a buried sand dune or beach front 
(Figure 51 ). Stratum Ia is a dark reddish brown silty clay loam fill, possibly lateritic fill material. 
Stratum lb is a reddish black silty clay loam fill that that contains small-medium size roots as well 
as many tiny hair-like roots, and may have originated from a source already rich in organic 
material. Stratum II below appears to be an A-horizon comprised of very dark grayish brown sandy 
loam developed within the upper boundary of a sand deposit. Stratum II is darker on the west wall 
than the east and has an irregular lower boundary. Stratum III is a calcareous sand deposit 
consisting of marine material deposited in a terrestrial environment most likely by wind and waves. 
The water table was reached at 80 cmbs and rising water and loose soils resulted in very unstable 
sidewalls. Additional material from below the water table was removed by backhoe to determine 
if a lower boundary could be observed and to verify that Stratum III is a natural deposit. The sand 
became coarser, the color transitioned to a dark grayish blue, and marine shell and tiny sea urchin 
spines were observed, supporting the assumption that Stratum III was naturally deposited. 

Soil Description for BT-16 (Figure 52 and Figure 53) 

Stratum: Ia 
Soil Horizon: A 
Depth: 30 cmbs 

Stratum: lb 
Soil Horizon: Fill 
Depth: 45 cmbs 

Stratum: II 
Soil Horizon: Buried A 
Depth: 7 5 cmbs 

Munsell Soil Color: 2.5YR 3/4, dark reddish brown silty clay loam; moderate, 
medium, blocky structure; moist field consistency with no cementation; 
plastic; terrigenous sediment origins; roots are few and fine to coarse; lower 
boundary is very abrupt and smooth. 

Cultural Material: None 

General Observations: Compact in profile but friable when broken apart. Fine 
to large roots from surface layer vegetation. Few subangular basalt cobbles 
and lateritic fill material noted. 

Munsell Soil Color: 2.5YR 2.5/1, reddish black silty clay loam; strong, coarse 
blocky structure; moist friable field consistency with no cementation; plastic; 
terrigenous sediment origins; roots are common and very fine to coarse; lower 
boundary is very abrupt and smooth. 

Cultural Material: Decomposed metal with greenish patina 

General Observations: Appears to be a fill layer rich in decomposed and non 
decomposed organic material. A few coral cobbles observed. 

Munsell Soil Color: lOYR 3/2, very dark grayish brown sandy loam; weak, 
very fine to fine blocky structure; wet non-sticky field consistency with no 
cementation; slightly plastic; mixed sediment origins; roots are few and fine 
to coarse; lower boundary is abrupt and irregular. 

Cultural Material: None 

General Observations: Appears to be an A horizon developed in situ within 
the upper boundary of a calcareous sand deposit. Stratum II on the west wall 
is darker than on the east. The material is loose to friable. 
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Stratum: III 
Soil Horizon: C 
Depth: 65 cmbs 

Munsell Soil Color: 1 OYR 516, yellowish brown fine to very coarse sand; 
structureless single grain; wet non-sticky field consistency with no 
cementation; non-plastic; marine sediment origins; no roots; lower boundary 
is not visible. 

Cultural Material: None 

General Observations: Appears to be calcareous marine sand deposited in a 
terrestrial environment with an in situ A horizon developed within the upper 
boundary. Several backhoe buckets were removed from below the water table 
to determine if Stratum III has a lower boundary and whether or not it truly is 
natural or just fill. The sand became more coarse and transitioned into a dark 
bluish gray with shells and tiny sea urchin spins; therefore, it was determined 
to be natural. Water table encountered. 
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Figure 51. BT-16 trench overview, view to northeast Figure 52. BT-16 East Wall Profile 
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Figure 53. Soil Profile Drawing for BT-16 East Wall 
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4.2. 7 Backhoe Trench 22 (BT-22) 

BT-22 was centrally located in the outlet for the proposed Alignment #1 to investigate the 
presence or absence of subsurface historic properties in the outlet (see Figure 35) and excavated 
until the water table was encountered at 60 cmbs. A total of six layers were identified, the first two 
of which consisted of fill, followed by a developing B Horizon, a buried A Horizon, and finally 
highly gleyed C-Horizon sediments. Stratum I is a fill layer that consists of two sub-layers (Ia and 
lb) differentiated by sand content and color. Stratum II appears to be a tidal deposit consisting of 
marine sand material over a developed A-Horizon (Stratum 111) that was likely set down by wind 
and waves. Strata IV and V are C-Horizon sediments consisting of marine sands and mixed 
sediments respectively with Stratum V exhibiting gleying as the result of anaerobic processes 
related to water intrusion from underlying brackish water table. 
Soil Description for Backhoe Trench 22 (Figure 54 through Figure 56) 

Stratum: Ia Munsell Soil Color: 5YR 4/2, dark reddish gray silty clay loam; weak, 
Soil Horizon: Fill fine to medium crumb structure; dry, loose field consistence with no 
Depth: 0-10 cmbs 0 cementation; terrigenous sediment origins; no roots; lower boundary is 

gradual and smooth. 

Stratum: lb 
Soil Horizon: Fill 
Depth: 5-30 cmbs 0 

Stratum: II 
Soil Horizon: C 
Depth: 20-35 cmbs 0 

Stratum: III 
Soil Horizon: Ab 
Depth: 25-55 cmbs 0 

Cultural Material: None 

General Observations: Small sub angular basalt gravel and water worn 
basalt cobble observed 

Munsell Soil Color: 2.5YR 3/1, dark reddish gray sandy clay; massive 
structure; moist, friable field consistence with no cementation; plastic; 
mixed sediment origins; no roots ; lower boundary is abrupt and smooth. 

Cultural Material: None 

General Observations: Small sub angular basalt gravel observed 

Munsell Soil Color: 2.5YR 2.5/1, reddish black sand; strong, fine to 
medium granular structure; moist, loose field consistence with no 
cementation; non-plastic; marine sediment origins; no roots; lower 
boundary is abrupt and smooth. 

Cultural Material: None 

General Observations: Water worn basalt cobble observed in stratum and 
profile wall 

Munsell Soil Color: 2.5YR 3/3, dark reddish brown silty clay; massive; 
moist, friable to firm field consistence with no cementation; very plastic; 
terrigenous sediment origins; roots are few and very fine; lower boundary 
is abrupt and smooth. 

Cultural Material: None 

General Observations: Buried A Horizon, likely from an earlier surface 
level prior to wetland flooding. Some roots present in absence of surface 
vegetation. Also sub angular basalt gravel observed. 
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Stratum: IV 
Soil Horizon: C 
Depth: 40-65 cmbs 

Stratum: V 
Soil Horizon: Cg 
Depth: 45-60 cmbs 0 

Munsell Soil Color: 2.5YR 2.5/1, reddish black sand; single grain; wet 
field consistence with no cementation; non-plastic; marine sediment 
origins; no roots; lower boundary is not visible . 

Cultural Material: None 

General Observations: Many water worn basalt cobble observed in this 
stratum. This layer is or is in very close proximity to brackish wetland 
water table. 

Munsell Soil Color: 2.5YR 312, dusky red sandy loam; massive; wet field 
consistence with no cementation; slightly plastic; mixed sediment origins; 
no roots; lower boundary is not visible. 

Cultural Material: None 

General Observations: Highly gleyed due to proximity to water table. 
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Figure 55. BT-21A North Wall Profile 

Figure 54. BT-22 trench overview, view to east-northeast. 
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Figure 56. Soil Profile Drawing for BT-22 West Wall. 
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Section 5 Results of Laboratory Analysis 

A total of 15 historic to modem-era artifacts were collected during the current subsurface testing 
program. No artifacts that could be associated with an indigenous Hawaiian origin were recovered 
during this project. The complete assemblage consists of one glass stein or tankard base shard, two 
glass bottle shards, three ceramic bowl sherds, one metal dowel, and one rusted tack or nail, four 
marine shells, three kukui nut shell fragments, four stone fruit pit (apricot, peach, or plum) 
fragments, and a few samples of in-tact pieces of burnt wood. Data analysis of the assemblage is 
summarized in Table 2 below, with complete analysis available in Appendix B. 

All terminology used to describe bottle traits and all bottle dating information discussed in this 
section follows the information from the U.S. Department of the Interior Bureau of Land 
Management/Society of Historic Archaeology "Historic Glass Bottle Identification and 
Information Website" (Lindsey 2010). 

5.1 Artifact Analysis 
Six of the recovered artifacts (Catalog Number 1-6) were collected from Stratum lb fill in BT-

19, with the exception of one item (Catalog Number 6) which was recovered in the transition 
between lb and IL Three of the six artifacts collected from BT-19 Stratum lb consist of glass 
shards. Catalog Number 1 (Figure 57) is the base of a clear glass beer stein or tankard. The vessel 
was machine made as evidenced by body seams that run through the fractured handle and up the 
side of the glass, but offers no other identifying characteristics to help establish a date of 
manufacture. Catalog Number 2 (Figure 58), however is a clear rectangular glass bottle base shard 
with the number "682" embossed on the perimeter of the base. The Owens-Illinois code D-682 has 
been associated with whiskey bottles dating to the 1930s, which may be used as an approximate 
earliest date of manufacture for this item. The last glass fragment recovered, Catalog Number 3 
(Figure 59), is an amber bottle shard from the shoulder of the bottle with a horizontal seam present. 
This type of seam is indicative of manufacture by three-piece mold, which was most commonly 
used toward the end of the 19th and beginning of the 20th centuries. 

The other three items collected from BT-19 Stratum lb consist of ceramic bowl sherds. Catalog 
Number 4 (Figure 60 and Figure 61) is a blue on white transfer print porcelain bowl sherd, Catalog 
Number 5 (Figure 62 and Figure 63) is a green, brown, and blue transfer print vitreous china bowl 
sherd, and Catalog Number 6 (Figure 65 and Figure 66), which was collected at the transition 
between Stratum lb and Stratum II, is an Albany slip beige or tan stoneware bowl sherd. No 
maker's marks were present on the ceramic sherds and no date ranges could be derived for these 
items. 

Two artifacts collected were recovered from BT-21A Stratum II, which was interpreted as a 
disturbed natural (possibly wetland) deposit. Catalog Number 7 (Figure 64) is a cylindrical metal 
dowel with a corroded copper tip. The metal is not magnetic and may therefore be aluminum. 
Catalog Number 8 (Figure 67) is a heavily corroded/rusted metal tack or small or broken nail. 
Corrosion has obscured any diagnostic characteristics of the object. Both of these items may be 
associated with construction and development activity in the area. 
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The only material identified in BT-21 C consisted of a bulk sample of charcoal (2.8 g) collected 
from SIHP 50-60-03-2573. 

Test Unit 1 was opened adjacent to BT-21 C in order to test for the presence of cultural material 
associated with a bum feature, SIHP 50-60-03-2573, identified in BT-21A through C. A total of 
21 items were collected from the unit. Stratum lb, the fill layer immediately overlaying SIHP -
2573, contained a glass light fixture dome fragment, bottle shards, marine shell fragments, and a 
vitrified piece of burnt wood (0.4 g). This layer also contains an abundance of discarded or 
bulldozed asphalt and concrete chunks, illustrating the disturbed nature of the fill. 

Two very small glass shards, one clear and one aqua tinted, were recovered from Stratum Ila. 
Both fragments are too small to determine what type of object they came from (bottle, dish, etc). 
A piece of burnt wood or root (2.6 g) was also collected from this stratum. 

The feature fill in TU-1 contained two mending glass bottle shards, two fragments of a stone 
fruit pit (Prunus genus - peach, nectarine, plum, or apricot), and a small burnt fragment of kukui 
nut shell. 

Stratum Ilb, just below T-09172015-1, also contained two fragments of stone fruit pit and 
approximately two-thirds of a burnt kukui nut shell, as well as a burnt piece of wood (2.6 g). 
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Table 2. Cultural Material Catalog: Artifact Analysis 

Depth Color/ Surface Catalog# Trench Stratum 
(cmbs) Category 

Treatment 
Manufacture 

Glass Cup/ 1 BT-19 lb/Fill 5-24 
Tankard 

Clear Machine 

Glass Bottle Automatic Bottle 2 BT-19 lb/Fill 5-24 
Shard 

Clear 
Machine 

Glass Bottle 3 BT-19 lb/Fill 5-24 
Shard 

Amber Three-piece mold 

White paste/ Blue on 
4 BT-19 lb/Fill 5-24 

Porcelain Bowl 
white transfer print Unknown 

Sherd 
with clear glaze 

White paste/ Multi-
5 BT-19 lb/II 20-30 

Vitreous China 
color transfer print Unknown 

Bowl Sherd 
with clear glaze 

6 BT-19 II 40 
Stoneware Bowl Beige/tan paste/ 

Handmade 
Sherd Albany Slip 

7 BT-21A II 65 Metal Dowel NIA Machine 

8 BT-21A II 65 
Metal Tack or 

NIA Unidentified 
Nail 

Light Fixture 
9 TU-1 lb 45-46 

Dome 
Clear Unidentified 

10 TU-1 lb 45-46 Bottle Clear Machine 
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Temporal #of L(cm) W(cm) Thickness (cm) Wt(g) 

Association Pieces Comments 

Approximately half of the base of a beer stein or tankard. 
Historic to Modem 1 7.47 5.6 3.55 124.2 Bodi seam present bisecting fractured handle base. Date 

of manufacture unknown. 
Clear glass shard from square or rectangular bottle with 

Historic 1 3.97 3.28 1.44 8.2 the number "682" embossed on perimeter of base 
(possible whiskey bottle c. 1930s). 
Unifqrm thick amber glass body shard with horizontal 

Historic 1 5.73 4.16 0.46 21.2 seam :suggesting manufacture by three-piece mold 
(possibly late 19th - early 201h century). 
Base sherd from porcelain bowl with blue on white 
transfer print design on interior surface while exterior is 

Historic 1 3.5 2.5 0.6 4.0 
plain white. What is visible of the design consists of the 
body and legs/feet of a bird with a curving floral type 
pattern surrounding it and angular mountainous shapes 
below. 
Thick white vitreous china bowl with clear glaze on 
interi0r and exterior down to the foot but not covering 
exteripr base. Exterior of the bowl is painted with three 
thin concentric blue rings. A small red smudge/stain is 
prese~t in the white area above the third blue band and 

Historic 1 5.9 5.0 2.1 21.8 
appears to be an imperfection, not part of a design. The 
interior design is a transfer print that is wearing off or 
fading. It consists of two concentric greenish tinged 
rings following the curvature of the foot. A fem-like 
plant appears to emerge above the bands, outlined in 
brown and filled with green. The green has faded more 
so tha)l the brown paint. 
Stoneware body sherd with inclusions visible in 
beige/tan colored paste. Both interior and exterior 
surfaces are slipped with dark brown pigment and 

Historic 1 4.9 2.6 0.4 6.8 
demoll.strate imperfections/pock marks. The interior 
surfac~ contains more of these imperfections, as well as 
two sl~ghtly impressed bands roughly 0.92 cm apart that 
are not visible on the exterior surface. 

Historic to Modem 1 5.8 1.0 0.8 5.2 
Black:cylindrical dowel with corroded copper tip. Is not 
magnetic, so may be aluminum. 

Historic to Modem 1 2.6 0.8 0.5 1.6 
Very !rusted/corroded tack or short or broken nail. 
Corrosion has obscured any diagnostic characteristics. 

I 

Historic to Modem 1 5.18 3.14 0.3 12.2 Clear glass dome for ceiling mounted light fixture 
I 

!Historic to Modem 
2.94- I 

2 
3.01 

0.51-2.35 0.18-0.15 2.8 Two clear non diagnostic bottle body shards. 
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11 TU-1 Th 45-46 marine Shell NIA NIA 

12 TU-1 Th 45-46 
Burnt Wood NIA NIA 

Fragment 

13 TU-1 Ila 45-60 Unidentified Clear Unidentified 

14 TU-1 Ila 45-60 Unidentified Aqua Unidentified 

15 TU-1 Ila 45-60 
Burnt wood NIA NIA 

fragment 

16 TU-1 
Feature 

47-58 Bottle Clear Unidentified 
Fill 

17 TU-1 
Feature 

47-58 Seed NIA NIA 
Fill 

18 TU-1 
Feature 

47-58 Shell NIA NIA 
Fill 

19 TU-1 lib 60 Seed NIA NIA 

20 TU-1 lib 60 Shell NIA NIA 

21 TU-1 lib 60 
Burnt wood NIA NIA 

fragment 

22 TU-1 lib 57 
Burnt wood NIA NIA 

fragment 
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NIA 

Unidentified 

Historic to Modern 

Historic to Modern 

Unidentified 

Historic to Modern 

Unidentified 

Unidentified 

Unidentified 

Unidentified 

Unidentified 

Unidentified 

Results of Laboratory Analysis 

0.95-
marine shells and fragments, one complete Columbellidae 

4 
1.08 

0.37-0.82 0.04-0.5 0.6 shell (Euplica varians) and three small unidentified 
weathered fragments. 

1 1.34 0.72 0.48 0.4 
Small fragment of extremely hard and glassy 
(vitrified/burnt) wood. 

1 1.1 0.64 0.29 0.4 Very ~mall clear glass shard with seam through center. 

1 1.21 0.33 0.27 0.2 
Very small aqua tinted glass shard with two raised parallel 
concentric rings on interior surface. 

1 3.49 1.46 0.8 2.6 Burnt wood or root, not milled or cut wood. 

2 
2.32-

1.15-1.72 0.1-0.11 4.4 Two mending clear glass bottle body shards. 
2.75 

2 
0.97-

0.71-0.73 0.33 1.0 
Pit :fragments from Prunus genus fruit (peach, nectarine, 

1.04 plum, or apricot). 

2 1.38 0.55 0.36 0.2 Small fragment of burnt kukui nut shell. 

2 
1.24-

0.8-1.88 0.7-1.12 2.6 
Pit fragments from Prunus genus fruit (peach, nectarine, 

2.13 plum, or apricot). 

1 2.9 2.4 1.9 4.4 Approximately 213 of a burnt kukui nut shell. 

1 4.7 2.5 3.6 2.6 Burnt wood/tree bark, not milled or cut wood. 

Bulk NIA NIA NIA 2.8 Charcoal/burnt wood collected from trench. 
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Figure 57. Catalog Number 1 Figure 58. Catalog Number 2 Figure 59. Catalog Number 3 

Figure 60. Catalog Number 4 (interior) Figure 61 . Catalog Number 4 (exterior) 
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Figure 62. Catalog Number 5 (interior) Figure 63 . Catalog Number 5 (exterior) 

Figure 65. Catalog Number 6 Figure 66. Catalog Number 8 
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Results of Laboratory Analysis 

Figure 64. Catalog Number 7 

Figure 67. Catalog Number 9 
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Section 6 Summary and Interpretation 

Overall, it is clear that the lands within and directly adjacent to the current project area have 
been heavily modified by both cultural processes, which occurred during historic and modem time 
periods, as well as natural processes. Within the present project area, approximately 1.62 acres 
was covered as a part of an intensive archaeological inventory survey which included a 100% 
pedestrian survey, as well as both mechanical and manual subsurface testing. A total of20 backhoe 
trenches measuring 1 m by 5 m, was excavated throughout project area. In addition to the typical 
trench size, two expansion trenches, BT-21B and -21C, measuring 5 m by 1.5 m and 9 m by 0.7 
m respectively; as well as, a single 1 m by lm manually excavated test unit located adjacent to 
BT-21C were excavated as a part of the subsurface testing program. The overall horizontal 
coverage for subsurface testing for this study totaled 114 sq. m (1235 sq. ft.) or 1.6% of the entire 
project area. Though no extant historic properties were identified on the surface of the current 
project area, subsurface testing did identify one historic property consisting of a historic era 
cultural deposit represented by a burnt sediments with associated historic era cultural material in 
the southernmost extent of the project area (BTs-21A through C, see also Section 4.1.1). 

6.1 Cultural Land Use and Modification Within the Current Project 
Area 

As noted in the background section, the coastal flats, lands in the vicinity ofKaunakakai Town, 
and areas adjacent to Kaunakakai Stream prior to channelization are posited to have been the core 
settlement areas for Kaunakakai Ahupua'a (Tuggle 1993; Weisler 1989). The more favorable 
environmental features that would have provided for reliable marine resources and successful 
agriculture in the Kaunakakai area like the broad coastal plain, wide fringing reef with a natural 
channel, and waters from Kaunakakai Stream, would have supported this area along the south 
shore of Moloka'i as a focus of traditional Hawaiian settlement prior to Western contact (pre
contact) (see Section 3.1.1 Mo'olelo and Traditional Accounts). Following Western contact and 
after the completion of the miihele 'iiina and development of the cattle ranching industry, small 
sugar ventures, and commercial pineapple agriculture, the lands surrounding the natural harbor of 
Kaunakakai would undergo substantial modifications to support the changing economy and surge 
in growth. Such changes would include the development of the wharf, as well as railroad to the 
wharf (Carol Silva in Athens 1983: 16-18), the construction of which is postulated to have 
destroyed a heiau; in addition to the construction of storehouses and sheds, a slaughter house, and 
a cattle pen alongside the Princess Ruth's home during the late 1800s followed by a dispensary, 
church, and several ancillary structures (see also Sections 3.1.4 Mid- to Late 1800s and 3.1.5 Early 
to Mid- l 900s ). 

Three archaeological studies (Athens 1983; Komori 1983; Landrum 1984) pertinent to the 
current project area were conducted during the early 1980s both within and along adjacent lands, 
all three of which documented evidence of traditional Hawaiian land use prior to Western contact 
as well as historic era land use. As noted in Section 3 .2, the Bishop Museum identified an exposed 
cultural deposit (SIHP 50-60-03-0630) in a previously disturbed context as a part of a study 
conducted at the intersection ofKaunakakai and Hio Place. SIHP -0630 covered approximately 70 
square meters and is located approximately 70 m east of the current project area (Komori 1983). 
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Midden and charcoal were observed in the approximate 18 cm thick deposit with a basalt grinding 
or polishing stone and a coral abrader collected from the surface. Two strata were documented 
during auger testing consisting of the considerably disturbed fine grayish coral sand layer 
containing the cultural deposit, present 2-20 cm below the surface, and an underlying coarse white 
coral beach sand which appeared undisturbed (Komori 1983:7). 

International Archaeological Research Institute, Inc. (IARII) (Athens 1983) conducted further 
archaeological investigations of SIHP-0630 to in an attempt to define the nature and extent of the 
site and determine if subsurface archaeological remains extended into nearby parcel TMK 5-3-
01:2 (Athens 1983:1). The exposed deposit was confirmed on the surface in the area documented 
by Komori, as well as further east into the TMK 5-3-01:02 (Athens 1983:29). Subsurface testing 
resulted in the identification of subsurface traditional Hawaiian deposits across most of the IARII 
project area, though the cultural layers were considerably disturbed due to grading and other forms 
of "massive disturbance on several occasions" (Athens 1983:35). Directly below two episodes of 
fill, Athens encountered a historic cultural layer, roughly 5-30 cm thick, which dated to the late 
19th century based on the diagnostic characteristics of glass artifacts collected as a part of the study 
(Athens 1983:81). A transitional layer, approximately 5-20 cm thick, separates the historic deposit 
from a pre-contact cultural deposit, approximately 5-20 cm thick, with radiocarbon dates yielding 
A.D. 1230-1665 (Athens 1983:67). Below the cultural deposits, two layers of beach sand was 
observed. Hearths, pits, and possible walls and molds were identified in trenches across the project 
area (Athens 1983 :57). 

Finally, in 1984, the Bishop Museum conducted an archaeological reconnaissance for the U.S. 
Coast Guard Harbor Range Lights Facility which is located within the current project area and 
subject of this study (Landrum 1984). During the walk through, Landrum noted the presence of 
an exposed cultural deposit (SIHP-0632) that consisted of a gray charcoal flecked sand layer 
containing midden over a lightly flecked yellow sand. An adze fragment and hammerstone were 
collected from the deposit (Landrum 1984:9). It was initially thought that the deposit may have 
been a continuation of SIHP-0630, however, Landrum noted there was no indication that the 
deposit was temporally related to the post-contact component of SIHP -0630 and postulated that 
based on the presence of the adze fragment and hammerstone it may have been more closely related 
to the pre-contact component identified and defined by Athens (Landrum 1984:12). Landrum 
recommended further archaeological investigation of the deposit and nearby foundation (Landrum 
1984:14). 

The archaeological fieldwork carried out for the current study did not identify any indigenous 
artifacts that may have been associated with traditional Hawaiian use of the area prior to Western 
contact either on the surface or within a subsurface context. Previously disturbed fill layers were 
identified in 18 out of20 backhoe trenches (Appendix A) and ranged in thickness from 0.38 to 1.1 
m thus indicating a relatively high degree of ground modification within the current project area. 
Neither the deposit nor the adjacent foundation identified by Landrum were observed during the 
current study. BTs-15 and -16 were situated in the area of SIHP -0632, while BT-18 was located 
adjacent to the documented location of the stone and mortar foundation as identified by Landrum 
(Figure 68). With regard to BTs-16 and -18, an apparent buried A-Horizon, which appeared to 
have been developing in intact calcareous sand, was present under 20 to 75 cm thick fill deposits 
(see Section 4.2 Subsurface Testing Results and Appendix A Soils and Profile Records). 
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Figure 68. A portion of the 7.5-minute series U.S. Geological Survey Topographic Map, Kaunakakai 
Quadrangle (United State Department of the Interior 1993:24), showing the approximate 
project area outlined in red and backhoe trench locations in blue in relation to the previously 
identified SIHP -0632 (Landrum 1984) and SIHP -0630 (Athens 1983); as well as SIHP -2573 
which was identified during the current study. 

With regard to BT-15, approximately 35 cm of fill overlies C-Horizon alluvium, and while one 
glass shard was observed near the contact of Stratum le and Id, the presence of this glass shard 
may be due to an association with the use of the immediate area as a dump site (Landrum 1984:8). 
Though sand and sandy loam layers were identified in BTs-15 and -16, 80 cmbs in the former and 
45 cmbs in the latter, no artifacts or other cultural materials were observed within the test trenches. 
Given the depth of fill documented during this study and evidence of a high degree surface 
disturbance, it is possible that the exposed surface deposit documented by Landrum, which had a 
maximum overall thickness of 45 cm (Landrum 1984:9), was removed during land altering 
activities that may have occurred subsequent to the 1984 reconnaissance. 

Lack of evidence for traditional Hawaiian land use within the current project area 
notwithstanding, one cultural deposit consisting of burnt sediments and structural debris (SIHP -
2573) related to land use following Western contact (historic era) was identified within the 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 102 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Summary and Interpretation 

southern section of the project area and directly adjacent to the Molokai Yacht Club. While the 
general vicinity, including the current project area and that of Komori (1983) and Athens (1983), 
has been heavily disturbed by grading and construction activity, the historic cultural deposits of 
SIHP-0630 and SIHP-2573 were located under two fill episodes with generally similar depths and 
thicknesses. 

All collected cultural material was recovered from the south end of the project area, most of 
which appears to have been associated with the historic era cultural deposit, SIHP -2573, situated 
within Stratum Ila of BT-21. Radiocarbon dates for SIHP-0630 ranged from A.D. 1850 to the 
present, further indicating the highly disturbed nature of much of the cultural deposit. Additionally, 
historic-era artifacts collected from both SIHP -2573 and SIHP-0630 were generally fragmentary 
with few diagnostic time markers. While radiocarbon dates for SIHP -2573 were not obtained, the 
depth below surface, similarities in description for both deposits and the few artifacts that could 
be dated, as well as horizontal proximity would suggest that the activities represented by SIHP -
2573 and the activities represented by the historic component of SIHP-0630 were 
contemporaneous. 

6.2 Environmental Changes and Land Use 
Analysis of the stratigraphic sequence for adjacent parcels (Athens 1983:81; Tuggle 1993:64) 

indicates that prior to Western contact, the Kaunakakai shoreline was fairly stable with little to no 
shoreline accretion or alluviation. Athens further asserts that massive flooding occurred during the 
historic time period, around the tum of the nineteenth century, as represented by the presence of 
silty clay alluvium with wavy lenses of terrestrial sand documented as Layer III (Athens 1983 :51, 
81). Athens also interpreted Layer Ila in the northern section of their project area, which consisted 
of a silty clay with varying percentages of sand content, as an earlier and less intense alluviation 
episode (Athens 1983:35-56, 81). This stratigraphic sequence is consistent with historic 
recollections of flash flooding being a common occurrence prior to the 1950 construction of the 
Kaunakakai flood control (Carol Silva in Athens 1983: 19; Tuggle 1993:21). These flooding events 
likely contributed to rapid alluviation which was encouraged by the introduction of cattle and deer 
in the nineteenth century the pasture development and grazing habits for which would have 
facilitated massive erosion of the mountain slopes (Tuggle 1993 :26). 

The current study found that the stratigraphy across the project area generally consisted of 
stratified fill layers ranging from 0.4-1.0 m thick that contains modem refuse and discarded pieces 
of asphalt and concrete over alluvium followed by calcareous beach sand deposits. In general, the 
geomorphology of the current project area is consistent with the interpretation provided by Athens 
and Tuggle above where we see a rather stable coastal environment, as represented by a buried A
horizon that developed in beach sand deposits as documented in BTs -12, 16, and 18, prior to 
active alluviation from historic era flood events (see also 4.2 Subsurface Testing Results and 
Appendix A). Unlike the adjacent lands, however, mottling of the alluvial deposits and gleying of 
both the beach sand deposits and deeper sections of alluvium was noted. This mottling of the 
alluvial sediments is indicative of a fluctuating water table, the range for which was observed at 
between 30 cmbs and 130 cmbs and likely dependent on tidal changes, while gleying occurs under 
prolonged waterlogged, anaerobic conditions. These soil characteristics and differences between 
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the current project area and that of adjacent parcels to the east are not unexpected given the 
proximity of the current project area to the bordering wetland. 

Moreover, the apparent marshy conditions of the current project area prior to the fill episodes 
may in part explain the paucity of traditional Hawaiian cultural materials related to Hawaiian 
settlement prior to Western contact within the project area. As Tomonari-Tuggle (Tomonari
Tuggle 1990:34) suggests, it is likely that the broader coastal flats within the Kaunakakai
Kalamaula area were a "probable locus of primary ahupua 'a settlement," and while this may be 
true for a large portion of the coastal flats Tuggle (1993:44) argues "the swampy conditions of the 
area immediately behind the high-tide line discouraged occupation." This hypothesis, with regard 
to intensive long term settlement and habitation in the context of the current project area is in 
keeping with the findings of this study considering the proximity of the project area to the wetland 
environment and presence of a shallow water table. 
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Section 7 Significance Assessments 

In accordance with the State Department of Land and Natural Resources (DLNR) Chapter 13-
275, Hawai'i Administrative Rules (HAR), entitled "Rules Governing Procedures for Historic 
Preservation Review for Governmental Projects Covered Under Sections 6E-7 and 6E-8," Chapter 
13-275-6, entitled "Evaluation of Significance", states: 

a. Once a historic property is identified, then an assessment of significance shall occur. The 
agency shall make this initial assessment, or delegate this assessment, in writing, to the 
SHPD. This information shall be submitted concurrently with the survey report, if historic 
properties are found in the survey. 

b. To be significant, a historic property shall possess integrity of location, design, setting, 
materials, workmanship, feeling, and association and shall meet one or more of the 
following criteria: 

1. Criterion "a". Be associated with events that have made a significant 
contribution to broad patterns of our history; 

2. Criterion "b". Be associated with the lives of persons significant in our past; 

3. Criterion "c". Embody the distinctive characteristics of a type, period, or 
method of construction, or that represents the work of a master, or that 
possesses high aiiistic value; 

4. Criterion "d". Have yielded, or may be likely to yield, information important 
for research on prehistory or history; or 

5. Criterion "e". Have an important value to the native Hawaiian people or to 
another ethnic group of the state due to associations with cultural practices 
once carried out, or still carried out, at the property or due to associations with 
traditional beliefs, events, or oral accounts-these associations being important 
to the groups' history and cultural identity. 

SIHP 50-60-03-2573 recommended for significant under Criterion "d" because it yielded 
information that contributed to research in the historic era land use· patterns of the area. As 
indicated by an examination of the historic maps documenting the Kaunakakai wharf area (see 
Figure 10 and Figure 11 ), and according to a historic photo reviewed and presented in Tuggle 
(1993:Figure 17) study for the Malama platform, a number of structures and platforms were once 
located in the vicinity of the current project area, many of which are no longer extant. The presence 
of SIHP -2573, a historic era cultural deposit consisting of remnant building material and 
fragmented glass, ceramic, and metal artifacts further attest to the historic era use of the area within 
and surrounding the current project area. 
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Section 8 Project Effect and Mitigation Recommendations 

8.1 Recommendation for Project Effect on Previously Identified 
Historic Properties within the Current Project Area 

Under Hawai'i state historic preservation legislation, the only two possible effect 
determinations for a given project under historic preservation review are "no historic properties 
affected" and "effect, with proposed mitigation commitments" (HAR Chapter 13-284-7). In the 
circumstance of the current project area, one historic cultural deposit, SIHP 50-60-03-2573 has 
been documented within the current project area which is recommended as significant only for its 
information content. We believe that the current inventory survey investigation has adequately 
recorded the information for SIHP -2573, through literature research, archaeological testing, 
locational documentation, written descriptions, photographs, plan view maps and stratigraphic 
profiles drawn to scale, as well as, laboratory analysis of associated artifacts. 

Because we believe that the information that makes SIHP -2573 significant has been well 
documented in this report, in addition to the fact that further historic preservation mitigation or 
data recovery would not add to the body of information concerning this historic property, CSH 
recommends a project specific effect recommendation of "no historic properties affected." We 
believe this is appropriate, despite the potential removal of SIHP -2573 by the proposed project, 
because the information that would have given these historic properties significance has been 
recorded. 

8.2 Mitigation Recommendations 
Based on the above evaluation of effect, CSH recommends no further historic preservation work 

with regard to SIHP 50-60-03-2573. It should be noted; however, that the above project effect 
recommendation applies only to SIHP -2573 and while no additional historic properties were 
identified in a subsurface context, the possibility of encountering sensitive cultural remains within 
current project area should not be underestimated. Though evidence of intensive settlement within 
the current project area prior to Western contact was not identified during the course of this study, 
evidence of historic era land use was verified. The proximity of SIHP -0630 to the current project 
area, in addition to, Malama Platform (SIHP -1030), which has been identified as the foundation 
of Mahinahina Heiau, the summer house of Kamehameha V, and Kalaiakamanu Church (Tuggle 
1993:i); as well as the fact that the apparent no longer extant cultural material deposit recorded as 
SIHP -0632 formerly overlapped the current project area boundary, the potential for encountering 
sub-surface evidence of either short-term or recurrent use of the lands within the project area, 
should not be underestimated. Short-term or recurrent use of the area may be reflected in low 
density subsurface cultural deposits. Therefore, CSH is recommending on site archaeological 
monitoring during all ground disturbing work within the current project area. 

8.3 Disposition of Materials 
All artifacts collected as well as digital and paper data generated during the course of this survey 

are currently being curated and housed at the Maui Office of Cultural Surveys Hawai ' i, Inc., 1860 
Main Street, Wailuku, HI 96793. 
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Figure 69. A portion of the 7.5-minute series U.S. Geological Survey Topographic Map, Kaunakakai Quadrangle (United State Department of the 
Interior 1993:24), showing the approximate project area outlined in red in relation to the previously identified SIHP -0632 (Landrum 
1984), SIHP -0630 (Athens 1983; Komori 1983), SIHP -1030 and -0890 (Tuggle 1993); as well as SIHP -2573 which was identified 
during the current study. 
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A.1 Backhoe Trench 1 {BT-1), North Wall, W (225-315degrees) 
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2.5YR 
313, gravelly 

medium friable 
A 20 dark silty clay blocky moderate moist plastic terrigenous 

reddish loam 
to coarse to firm 

brown 

5YR3/2, 
dark 2.5YR4/6, 

gravelly 
medium friable slightly 

Fill 38 10 silty clay blocky moderate moist terrigenous 
reddish red to coarse to firm plastic 

loam 
brown 

2.SYR 2.5YR3/3, 
2.5/2, dark silty clay weak to fine to c 80 10 blocky moist friable plastic terrigenous 
very reddish loam moderate medium 
dusky red brown 

5YR3/ l , 
2.5YR 
2.5/2, silty clay c 95 very dark 10 
very dusky loam 

massive wet sticky plastic terrigenous 
gray 

red 
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abrupt, 
Developing A horizon in fill 

smooth 

Very compact in profile breaking blocky 

clear, 
when broken apart. Crushed gravel 
inclusions with 5 cm of cinder on top. 

irregular 
Possible old surface. gravelly layer 
below cinder may have been base course 

v. Massive breaking to blocky. Silty clay 
abrupt, loam with basaltic or cinder sand laminae 
irregular possibly related high water surges. 

not 
visible 

Water table encountered. 
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Figure 70. BT-01 Trench Overview (view to 
northwest). 

Figure 71. BT-01 North Wall Profile 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka' i 
Island 
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Figure 72. Soil Profile Drawing for North Wall ofBT-1. 
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A.2 Backhoe Trench 3 (BT-3), North Wall, W (225-315degrees) Orientation 
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sandy 
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clay blocky weak fine moist friable 
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terrigenous 
dusky -- plastic --

loam 
red 

IOYR 
6/2 non- non-

lb Fill 80 light 15 !OR 7/6 fine sand 
single -- -- wet 

sticky plastic 
marine 

brownish 
grain 

gray 

2.5YR 
2.5/2 slightly 

II Other 45 very -- -- silty clay 
crumb weak fine moist friable 

plastic 
terrigenous 

dusky 
loam 

red 
!OYR 
3/3 coarse single moist friable 

non-
terrigenous III c 55 -- -- -- -- plastic dark sand grain 

brown 

2.5YR 
3/4 

silty clay 
IV c 66 dark -- -- blocky weak fine wet sticky plastic terrigenous 

loam reddish 
brown 
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v. fine 
clear, irregular many 

to fine 

none -- abrupt, smooth 

none clear, broken/ -- discontinuous 
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discontinuous 

none -- not visible 
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Developing A horizon in fill. 
Many waterwom and 
subangular basalt 
pebbles/cobbles and cinder 
gravels. No cultural material 
observed. 
Fill material, not continuous 
throughout the profile but 
present throughout the trench 
in plan view. Loose in profile. 
No cultural material observed. 

Massive and compact 
breaking to blocky. No 
cultural material observed. 

No cultural material observed. 

Very compact in profile. No 
inclusions. Appears to be 
same as above layer but very 
sticky. A 2" PVC waterline 
was observed extending from 
the northwest comer to the 
southeast comer between 56 
and 66 cmbs 
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Figure 73. BT-3, overall view to north Figure 74. BT-3, north wall, center section 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 
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Figure 75. Soil Profile Drawing for North Wall ofBT-3 
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Figure 76. Plan view ofBT-3 showing orientation and depth of a 2" waterline. 
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A.3 Backhoe Trench 5 (BT-5), North Wall, E ( 45-135 degrees) Orientation 
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Many water worn and subangular 

clear, smooth 
basalt cobbles, pebbles, and cinder 
gravels. Some modem materials 
plastic identified in this layer. 

Semi compacted sediment. No 
clear, smooth 

cultural material observed. 

Loose to semi compacted sediment 

clear, smooth 
with some water worn cobbles and 
corals. No cultural material 
observed. 

Very compacted sediment with 
some subangular basalt cobbles and 

clear, smooth cinder gravels. Presence of asphalt 
and cinder gravels likely indicate 
former surface. 
Compacted wet and sticky sediment 

clear, smooth 
with some fine roots and no other 
inclusions. No cultural material 
observed. 

not visible No cultural material observed. 
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Figure 77. BT-05 Trench Overview (view to 
northeast). 

Figure 78. BT-05 North Wall Profile 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 
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A.4 Backhoe Trench 6 (BT-6), North Wall, E ( 45-135 degrees) Orientation 
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Notes 
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' 

Well-developed A horizon in fill . 
Modem refuse, cans and plastic 
wrapper. 

Very compact in profile but very 
friable when broken apart. Modem 
materials - plastics, asphalt, and a 
red brick. 
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Figure 80. BT-6, north wall, oblique, west end in foreground. View 
northeast. 

Appendix A 

Figure 81. BT-6, north wall, oblique, east end in foreground. View 
northwest 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 
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A.5 Backhoe Trench 7 (BT-7), North Wall, E (45-135 degrees) Orientation 
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Notes 

Loose to semi-compacted sediment 
with many water worn cobbles and 
pebbles. No cultural material 
observed. 

Compacted sediment. No cultural 
material observed. 

Very compacted sediment with some 
water worn cobbles and pebbles. 
Ceramic shards, milled wood, and 
rebar were observed but not 
collected. 

Loose fine to coarse sand. No 
cultural material observed. 

Compacted sediment with some 
subangular cobbles and pebbles. 
Water table encountered. 
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Figure 83. Soil Profile Drawing for North Wall ofBT-7. 
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Figure 84. BT-7, trench overview, view to northeast. 

Appendix A 

Figure 85. BT-7, east end showing pocket of mixed sand (Str. Id) near 
water drainage, view to northeast. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka' i District, Moloka'i 
Island 
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A.6 Backhoe Trench 8 (BT-8), North Wall, E ( 45-135 degrees) Orientation 
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Developing A horizon in fill, some 
subangular and water worn cobbles 
and pebbles, and corals. No cultural 
material observed. 

Compacted with some 
decomposing kiawe branches and 
roots. No cultural material 
observed. 

Some kiawe branches observed. No 
cultural material observed. Water 
table encountered. 
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Figure 87. Overview ofBT-8 in the context of the project 
corridor, view to west. 

Figure 88. BT-8, north wall, central portion of trench, view to north
northeast. 
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A. 7 Backhoe Trench 9 (BT-9), North Wall, E ( 45-135 degrees) Orientation 
- -· - Mottles Structure Moisture Roots 

/' i$ 
.oo ~ = ,.., 

I 
:::! !::ti '· ..... ~ = n 0 0 

'1 0 "' ~ n 0 ~ ~~' n = Notes· ~ a· ~ ~ tO (") Pol 

~ a:i = "' ::3. = , .... 'C .... 00 0 =-· 0 00 = .... ~ g. = t.i = f!l. n !IQ = Q. I.. 

9 0 1:1" n '1 'C 
!:!. .... "' ~ -

5· .... !:!. ~ 

= 0 ~ 
0 ~ Q. ~ ~ .... ~ ~ ~ ~ ~ ' 0 " '1 ~ = = = '1 

.... n .... 
'< 

2.5YR 
Semi-compacted sediment mottled 

3/2 2.5YR3/6 
silty 

fine to non- clear, 
with dark gray silty clay. Appears 

Ia A 30 
dusky 

15 
dark red 

clay crumb moderate 
medium 

moist v. friable 
plastic 

terrigenous many fine 
smooth 

to be fill composed of lateritic 
loam material. No cultural material 

red 
observed 

lOYR 
sandy Semi-compacted fine sediment 

5/2 fine to friable to slightly diffuse, lb Fill 60 
grayish 

-- -- clay crumb weak 
medium 

moist firm plastic 
mixed few fine 

irregular 
with coral cobbles and pebbles. 

brown 
loam Black plastic observed. 

lOYR IOYR 3/1 Mottled with calcareous sand, 

le Fill 80 
614 light 

10 
dark sandy single 

moist friable slightly 
mixed 

clear, basaltic sand and clay loam. 
yellowish reddish loam grain -- -- plastic 

none --
smooth Contains a red brick at the base of 

brown gray stratum. 

lOYR silty non- slightly not 
Some decomposing kiawe wood 

II 0 110 3/1 v. -- -- clay massive -- -- wet sticky plastic 
terrigenous none -- visible 

observed. No cultural material 
dark gray loam observed. Water table encountered 
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Figure 89. BT-9 Project overview with BT-9 m 
foreground, view to west. 

Figure 90. BT-9 North Wall Profile 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
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A.8 Backhoe Trench 10 (BT-10), North Wall, E (45-135 degrees) Orientation 
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Notes 

-

Locally procured redeposited 
material used to create a berm 
located at the east end of T-10 rising 
approximately 45 cm above the 
surface. Most likely lateritic. No 
cultural material observed. 

Likely alluvium from an upland 
source. No cultural material 
observed. 

Sand with trace amounts of loam, 
mixed up organically rich wetland 
deposit (possible pond sediment) 
present on both sidewalls at the east 
end with coral boulder inclusions. 
No cultural material observed. 
Only present on the west end. Loam 
mixed with fine cancerous sand that 
appears oxidized. No cultural 
material observed. 

Only present in the east end, appears 
terrigenous in nature as opposed to 
marine. No cultural material 
observed. 

Judging by the moderate sorting and 
larger size of the sand grains this was 
a slightly higher energy environment 
with what appears to be soil 
formation. No cultural material 
observed. Water table encountered. 
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Figure 94. BT-10, west end of north wall, view to northeast. 

Figure 93. BT-10, north wall, trench overview, view west. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 
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A.9 Backhoe Trench 11 (BT-11), West Wall, N (315-45 degrees) Orientation 
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Developing A horizon. Compact 
abrupt, sediment, with crushed gravels and 
smooth subangular cobble inclusions. No 

cultural material observed. 

Semi-compacted sediment with 
abrupt, 
smooth 

waterworn cobble inclusions. No 
cultural material observed. 

There is a concentration ofwaterworn 
rock on the south end, roots have 
worked their way through soft loose 
material around the rocks. Appears to 
have lenses of silty clay within the 
black terrigenous sand which has been 
observed elsewhere in the project area. 

not This may from an alternating low to 
visible very low deposition environment. 

Judging by the suspended reddish 
brown sediment the marshy stream 
nearby, the alternating silty clay hay 
have been deposited in a similar fashion 
with waterworn pebbles, cobbles, and 
boulders. No cultural material observed. 
Water table encourntered. 
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Figure 95. Soil Profile Drawing for West Wall ofBT-11. 
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Figure 96. BT-11, trench overview, view to southwest. 

Appendix A 

Figure 97. BT-11. Oblique angle of west wall, south end and cobble 
concentration in foreground. View to northwest. 
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Island 
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dusky 

clay loam 

red 
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2.5/l friable non-II Ab 65 
reddish -- -- silty loam blocky moderate fine moist 

plastic 
terrigenous 

black 

2.5YR 
2.5/2 sandy clay 

fine to slightly slightly III c 85 very -- -- loam with crumb weak 
medium 

wet sticky plastic 
terrigenous 

dusky pebbles 
red 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

-
Roots . I 
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•··· ~ ·' Ci = . o·· "1 ,~ = i:i. ... !:l" i:o· .. .. ~ = ... 
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abrupt to 
none 

clear, smooth 

abrupt, 
none 

smooth 

v. abrupt, 
none broken/ 

discontinuous 

few v. fine not visible 

Appendix A 

., ~ ,. 
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, ' i' .:• 

Notes ''' 
)( 

·' ' ,:.;·, 

" .. 

Alluvial deposit. No soil top 
cover in this area. Includes 
alternating lenses of clay and 
weathered volcanic sediment. 
No cultural material observed. 

No cultural material observed. 

Buried A horizon. Indicative of 
a low energy environment with 
decomposed organic material. 
No cultural material observed. 

Moderately well sorted with 
water worn pebbles and very 
small roots. Water table 
encountered. 
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Figure 99. BT-12 North Wall Profile 

Figure 98. BT-12 trench overview, view to northeast. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka' i District, Moloka' i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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Figure 100. Soil Profile Drawing for North Wall ofBT-12. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

Appendix A 

Stratum Ia 

Stratum Ib 

Stratum II 

Stratum III 

147 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 

A.11 Backhoe Trench {BT-13), West Wall, N (315-45 degrees) Orientation 
Mottles Structure Moisture_ 
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brown 
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terrigenous 

gray 
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2.5YR3/2 silty clay 
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-- --
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-- --

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

Roots 

=·· Q 

~ 
J:-t, = = Q 00 ,c, = [::l' II> .... 

(I> (I> ~ = .... 

very clear, 
few 

fine smooth 

fine 
clear, 

common 
smooth 

clear, 
few fine 

smooth 

not 
none --

visible 

Appendix A 

i'l' 

' Notes " 

<· 

Developing A horizon. Loose to 
semi compact in sidewall. 
Appears to be similar to 
underlying layer but with finer 
soil structure. No cultural material 
observed. 
Semi-compacted sediment with 
some roots and no other 
inclusions. No cultural material 
observed. 

This layer likely depositional 
material from erosion and/or tidal 
fluctuation. No cultural material 
observed. 

No cultural material observed. 
Water table encountered. 
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Figure 101. Soil Profile Drawing for West Wall ofBT-13. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

~ 

Strat la 

Strut lb 

Strat II 

Slralill 
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Figure 103. BT-13, oblique angle of west wall, view to northwest. 

Figure 102. BT-13 overview, view to north. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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A.12 Backhoe Trench 14 (BT-14), West Wall, N (315-45 degrees) Orientation 

: Mottles Structure Moisture Roots 
-
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silt with 

I Fill 65 
414 

gravel crumb strong medium moist firm 
non-

terrigenous 
reddish 

-- --
plastic 

none 
inclusions 

brown 

2.5Y3/2 

II c 85 
very dark silty clay 

blocky moderate 
medium 

wet sticky plastic terrigenous few 
grayish 

-- --
loam to coarse 

brown 

5YR4/ l fine to silty clay sticky III c 95 -- -- blocky weak wet plastic terrigenous common 
dark gray loam medium 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

"1 
!::r 
II> 

v. fine 

v. fine 
to fine 

-. . 
" ~ -~ t;:I 

0 

= Notes = =-= - ~ 

Clay and sand laminae similar to layers 
observed in other trenches indicating the 
dark reddish brown clay loam and fine 

clear, black sand is being washed down by water 
wavy from upland sources. Contains cinder 

gravels - cinder fill layer. Highly 
disturbed. Glass bottle fragment and 
rubber hose 
Alluvium. Tiny rootlets observed in 
between peds. Compact in profile but firm 

abrupt, and blocky when broke apart. A kiawe 
smooth branch or stump was observed at the 

boundary of Stratum II and Ill. No cultural 
material observed. 
Rising water table obstructed view of 
Stratum III by the time the profile was 
being drawn. Kiawe at upper boundary. 

not visible Many very tiny rootlets with a few 
decomposing fine roots that have turned 
black and are staining the surrounding 
matrix. Water table encountered. 
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Figure 104. Soil Profile Drawing for West Wall ofBT-14. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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Figure 106. BT-14, west wall, midsection of trench, view to the west. 

Figure 105. BT-14, finished trench overview, view to northwest. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 
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A.13 Backhoe Trench 15 (BT-15), South Wall, W (225-315degrees) Orientation 
- -

~ 
Mo.ttles Structure Moisture ' Roots 
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red 

lb Fill 16 
!OYR sandy 

crumb moderate fine moist friable slightly 
terrigenous 2/1 black 

-- --
clay loam plastic 

common 

Ic Fill 35 
2.5YR gravelly 

crumb moderate medium moist firm non-
terrigenous few 416 red -- --

silt plastic 

5YR4/2 

Id Cl 60 
dark silty clay 

blocky moderate medium moist friable plastic terrigenous few reddish 
-- --

loam 
gray 

2.5YR 

II C2 80 
3/3 dark silty clay 

blocky weak 
fine to 

moist friable slightly 
marine few reddish 

-- --
loam medium plastic 

brown 

2.5YR 
3/2 sandy sticky slightly III C3 95 -- -- blocky weak fine wet terrigenous none dusky loam plastic 
red 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

rJ:J 
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fine 

fine 

fine 

v. fine 

fine 
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·i ·' 
~ .,, 
0 I ' -= ' Notes .. 
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'i: ·i 

~ -
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.·i -
Only present on west end of trench, 

abrupt, broken/ 
discontinuous 

contains organics. No cultural material 
observed. 

Only on west end of trench. Contains 
abrupt, broken/ pebble inclusions. Appears burned or 
discontinuous exhibits extreme organic staining. No 

cultural material observed. 
Loose to semi-compact in profile. silty 
cinder gravel fill. None observed in 

abrupt, smooth 
profile. Bottle glass and aluminum beer 
cans observed in the spoils which may 
have originated from Stratum Ic or Id 
below. 
Compact in profile but friable and 

clear to 
blocky when broken apart. Contains 

gradual, 
cobble inclusions. Mottled with very 
dark gray silty clay loam. Possibly 

i1Tegular 
disturbed natural deposit. Glass shard 
observed 
Moist and very compacted sediment 

diffuse 
with a few fine roots and no other 
inclusions. Depositional environment 
unclear. No cultural material observed. 
Well sorted very fine terrigenous sand 
(basalt or cinder), deposited in a low 

not visible energy environment. Similar deposits 
observed elsewhere in the project area. 
Water table encountered. 
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Figure 107. Soil Profile Drawing for South Wall ofBT-15. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 
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Figure 108. BT-15, finished trench overview, view to west-southwest. 

Appendix A 

Figure 109. BT-15, oblique view of the southwal, view to west
southwest. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 
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A.14 Backhoe Trench 16 (BT-16), East Wall, S (135-225 degrees) Orientation 
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Mottles Structure Moisture Roots 
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loam coarse 
black 
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3/2 very 

sandy v. fine non- slightly fine to II Ab 75 dark -- -- loam 
blocky weak 

to fine 
wet sticky plastic 

mixed few 
grayish coarse 

brown 

IOYR Fine to 
516 v. single non- non-III c 65 
yellowish -- --

grain -- -- wet sticky plastic 
marine none 

coarse 
brown sand 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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" = Notes 
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v. 
Developing A horizon in lateritic fill. Few 

abrupt, 
subangular basalt cobbles. 

smooth 

Appears to be a fill layer rich in decomposed 
v. 

and non decomposed organic material. A few 
abrupt, 

coral cobbles pbserved. Weathered metal with 
smooth 

greenish patina 

abrupt, 
Buried A horizon within the upper boundary of 

irregular 
a calcareous sand deposit. Material is loose to 
friable 

Calcareous marine sand deposited in a 
terrestrial environment with buried A horizon 
developed within the upper boundary. Several 
backhoe buckets were removed from below the 

not water table to determine if Str. III has a lower 
visible boundary and whether or not it truly is natural 

or just fill. The sand became more coarse and 
transitioned into a dark bluish gray with shells 
and tiny Echinoid spines; therefore, it was 
determined to be natural. 
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Figure 110. BT-16 trench overview, view to northeast 

Figure 111. BT-16 East Wall Profile 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 

Appendix A 
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Figure 112. Soil Profile Drawing for BT-16 East Wall 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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A.15 Backhoe Trench 17 (BT-17), South Wall, W (225-3 lSdegrees) Orientation 

~ 
Mottles Structure , Moisture Roots 
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AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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= Notes = .. 
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Very compact in profile but friable when broken 
clear, 

apart. Contains crushed gravels and cinder gravel 
smooth 

inclusions. No cultural material observed. 

Contains waterworn pebbles/cobbles and coral. 
v. 

Appears to be a buried A horizon with no 
abrupt, 
irregular 

overlying 0 horizon. No cultural material 
observed. 
Contains subangular and waterworn pebbles and 
cobbles, and one medium size water worn boulder. 

not 
most likely marine material deposited in a 
terrestrial environment that experienced stability 

visible 
and had vegetation which created an in situ A 
horizon at upper boundary. Staining from roots 
was observed. Water table encountered. 
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Figure 113. Soil Profile Drawing for BT-17 South Wall. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 
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Figure 114. BT-17, oblique view of south wall, view to east-southeast. Figure 115. BT-17, close up of stratigraphic contacts. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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A.16 Backhoe Trench 18 (BT-18), West Wall, N (315-45 degrees) Orientation 
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AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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.. 
Loose to semi-compact in profile. Gravelly surface 

abrupt, 
layer. Contains crushed gravel. No cultural 

irregular 
material observed. 

abrupt to Appears an A horizon developed within the upper 
clear, boundary of a calcareous sand deposit. No cultural 
irregular material observed. 

Calcareous sand deposit with an apparent A 
not horizon developed within the upper boundary. No 
visible cultural material observed. Water table 

encountered. 
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Figure 116. Soil Profile Drawing for BT-18 West Wall. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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Figure 117. Overview of BT-18, BT-17 in background, view to south- Figure 118. BT-18, oblique view of west wall, view to northwest. 
southwest. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 
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A.17 Backhoe Trench (BT-19), North Wall, W (225-315degrees) Orientation 
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('I) i::. ('I) ('I) .... ('I) ('I) 

0 
., ('I) 

('I) = ('I) = .... = .... ., "' ,_ '< 

2.5YR 

Ia Fill 7 
3/4 dark cinder 

granular weak 
fine to 

moist friable 
non-

terrigenous reddish 
-- --

gravel plastic 
none --

coarse 
brown 
2.5YR 

silty 
3/1 dark friable slightly Ib Fill 28 -- -- clay crumb weak fine moist terrigenous few Fine reddish 

loam 
plastic 

gray 

7.5YR fine to 
single non-

II c 40 4/4 wet 
non-

marine -- -- coarse 
grain -- -- sticky plastic 

none --
brown sand 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

'> 

= "' 

Q 

= - Notes = i::. 
l>l 

~ 

clear, 
Surface gravel. No cultural material observed. 

smooth 

Bottle glass fragments and diagnostic ceramics 
abrupt, observed and collected. One ceramic fragment 
smooth observed near interface of Stratum lb and II and 

collected. 

Moderately sorted. Sand deposition may be due to 
not wave action or storm surge. One ceramic fragment 
visible observed and collected at the bottom of 

excavation. Water table encountered. 

166 



Cultural Surveys Hawai'i Job Code: KAUNAKAKAI 7 Appendix A 
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Figure 119. Soil Profile Drawing for BT-19, North Wall. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka' i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

Strat lb 

Slral II 
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Figure 120. North wall and overview ofBT-19, view to northwest Figure 121. BT-19, oblique view of north wall, view to northwest. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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A.18 Backhoe Trench 20 (BT-20), West Wall, N (315-45 degrees) Orientation 
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stony, 
cobbly, 

2.5YR 
and 

Ia Fill 35 3/6, dark 
gravelly 

crumb weak 
fine to 

moist 
loose to non-

terrigenous -- --
silt with v. friable plastic 

none --
red 

coarse 
coarse 
cinder 
inclusions 

lOYR 
gravelly 

4/2, dark fine to loose to non-
lb Fill 55 

grayish 
-- -- sandy crumb weak moist v. friable plastic 

terrigenous none --
loam 

coarse 
brown 

2.5YR 
5YR 

II c 90 
2.5/1, 

10 2.511, 
silty clay 

blocky strong medium moist v. firm plastic mixed 
reddish loam 

none --

black 
black 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka' i 
Island 

1MK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

- .. 
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i' 

'~ 

t:!i 
~ = " 

= · Notes = ~ •· ' 
I» ! '.!' 

~ ' ' ''f I 
·~ 

~": 

Loose to compact in profile. Contains asphalt 
chunks and sub-angular basalt cobbles. 
According to Yacht Club Commador, Luigi 
Mane!, the cinder was brought in around 
1965/1970 from a cinder pit on the east side of 

abrupt, 
the island. Additionally he indicated that this was 

wavy 
all a low lying marsh land prior to being filled 
and that the area experiences a lot of fresh water 
runoff from the mountains and over bank 
flooding from the nearby streams. No cultural 
material observed 

v. 
abrupt, Modem cassette tape observed. 
wavy 

Alternating silty clay loam with organic staining, 
fine brown calcareous sand likely a result of tidal 

not fluctuation. This is a natural deposit that appears 
visible to be a combination of alluvium and organically 

rich wetland-marsh. No cultural material 
observed. 
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Figure 122. Soil Profile Drawing for BT-19, West Wall. 
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AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka' i 
Island 

TMK.s: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 

= White Fine Sand 

Strat Ia 

Strat lb 

Strat IT 
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Figure 123. Overview ofBT-19, view to northwest. Figure 124. BT-19, oblique view of the north wall, view to northwest. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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A.19 Backhoe Trench 21 (BT-21) 
Backhoe Trench 21A {BT-21A), North Wall, E (45-135 degrees) Orientation 
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2.5YR 
abrupt to clear, 

3/6 gravelly fine to non- Loose and unstable in sidewall. No cultural 
Ia Fill 40 

dark 
-- --

silt 
crumb weak 

medium 
moist friable 

plastic 
terrigenous none -- broken/ 

material observed. 
red 

discontinuous 

lOYR 
stony, 

4/2 
cobbly, 

lb Fill 55 dark 
and 

crumb 
moderat fine to 

moist friable slightly 
terrigenous 

abrupt to clear, Contains asphalt fragments, glass shards, rubber, 
-- --

gravelly medium plastic 
none --

irregular and plastic (not collected). 
grayish 

e 

brown 
sandy 
loam 

Compact in profile but friable when broken. The 
water table is actually higher than the base of the 

5YR trench but due to the clay content of Stratum II it 
3/1 silty is less permeable; therefore, water seeped in 

fine to 
II Cl 85 very -- -- clay blocky weak moist friable plastic terrigenous none -- abrupt, irregular through the interface of Strata II and III. Contains 

medium 
dark loam 
gray 

lOYR 
3/1 fine non-

III C2 80 very sandy blocky weak fine wet 
non-

terrigenous not visible -- -- sticky plastic 
none --

dark loam 
gray 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 

a burnt sub layer which is where some of the 
historic/modern debris was observed and 
collected. Cultural material observed included 
glass shards, nails, metal, and a fruit pit. 

Alluvial deposit consisting ofterrigenous 
material. No cultural material observed. Water 
table encountered. 
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Figure 125. BT-21A trench overview, view to east-northeast 

Figure 126. BT-21A North Wall Profile 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

1MK.s: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 

Appendix A 
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Figure 127. Soil Profile Drawing for North Wall ofBT-21A North Wall 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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Backhoe Trench 21B (BT-21B), North Wall, E (45-135 degrees) Orientation 

Mottles '· Structure Moisture · Roots 
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--10R4/3 
Ia Fill 33 weak -- -- silty 

crumb moderate medium dry loose -- terrigenous none 
red 

clay 

lOYR --

Ib Fill 60 512 sandy 
crumb moderate medium moist loose non-

terrigenous 
grayish -- -- loam plastic 

none 

brown 
--7.5YR 

Ha Cl 65 312 silty 
massive moist sticky plastic terrigenous 

dark 
-- --

clay 
-- -- none 

brown 

--lOYR silty 
IIb C2 70 2/1 -- -- clay massive -- -- moist sticky plastic terrigenous none 

black loam 

7.5YR 
sandy single non- --non-

III C3 75 2.511 -- --
loam grain 

-- -- wet sticky plastic 
mixed none 

black 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

Appendix A 
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. ' et! ' 0 ' ' = - ' ~YI · Notes 
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- .. 

Several fragments of asphalt, concrete chunks, 
abrupt, wavy and some subangular basalt boulders and cobbles. 

No idea where the fill materials were came from. 

abrupt to clear, Several fragments of asphalt, concrete and some 
smooth subangular basalt boulders. 

abrupt, smooth 
Very moist and fine sediment with no inclusions. 
Bum sublayer present along with a charcoal lens 

Moist and semi-compacted sediment with no 
abrupt to clear, inclusions. It has the dark color from the 
smooth sediment and water table interaction or anaerobic 

leeching. 

Loose or easily breakable sediment, fine to 
not visible 

medium sand with no inclusions. 
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Figure 128. Soil Profile Drawing for North Wall ofBT-21B North Wall 

Burn Feature (T-09172015-1) 

A!SR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 
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Figure 129. BT-21B, west end of north wall, view to north. 

Figure 130. BT-21B, overview of trench, view to east. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

Appendix A 
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Backhoe Trench 21C (BT-21C), East Wall, E (45-135 degrees) Orientation 

Mottles Structure 
~ 

Moisture Roots 
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IOR4/3 
silty fine to slightly 

Ia Fill 57 weak -- -- clay 
crumb weak 

medium 
moist friable 

plastic 
terrigenous none -- abrupt, wavy 

red 

7.5YR 
sandy fine to slightly 

Ib Fill 60 4/2 crumb weak moist friable terrigenous abrupt, smooth -- -- loam medium plastic 
none --

brown 

7.5YR 

Ha Cl 73 
3/2 silty 

massive moist friable plastic terrigenous 
very abrupt, 

dark 
-- -- clay -- -- none --

smooth 
brown 

lOYR 
IIb C2 78 2/1 -- -- silty 

massive -- -- wet plastic terrigenous none --
very abrupt, 

black 
clay smooth 

7.5YR 
sandy single slightly 

III C3 85 2.5/1 -- -- -- -- wet marine none -- not visible 
black 

loam grain plastic 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka' i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 

Appendix A 
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" 

~; '· Notes 

' 
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Reddish backfill layer with broken asphalt and 
concrete rubble. 

Backfill layer containing large fragments of 
asphalt 

Burnt sublayer contained within this stratum. 
Northernmost end of this bum feature had a hard 
underlying layer of baked clay sediment about 
2mm thick directly underlying burn feature. 

Water logged silty clay layer, same makeup as 
upper layer but discolor end due to being water 
logged by close proximity to brackish water table 
none 

Sandy layer that either is or is approaching 
brackish water table none 
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Figure 131. BT-21C trench overview, view to south (BT-
21B visible in background crossing BT-21C). 

Appendix A 

Figure 132. BT-21 C east wall profile showing north end of T-09172015-1, 
view to east. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 
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Figure 133. Soil Profile Drawing for North Wall ofBT-21C East Wall 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka' i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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A.20Backhoe Trench 22 (BT-22), West Wall, N (315-45 degrees) Orientation 
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fine to Ia Fill IO dark -- -- clay crumb weak dry loose terrigenous none --
reddish loam 
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gray 
2.5YR 
311 

sandy 
Ib Fill 30 dark -- -- massive -- -- moist friable plastic mixed none --

reddish 
clay 

gray 

2.5YR 

II c 35 
2.5/1 

sand granular 
fine to 

moist loose non-
marine reddish 

-- -- strong 
medium plastic 

none --

black 

2.5YR 
3/3 friable 

III Ab 55 dark 
silty 

massive moist 
v. 

terrigenous few v. fine -- --
clay -- -- to firm plastic 

reddish 
brown 
2.5YR 
2.5/1 single non- non-N Cl 65 
reddish 

-- -- sand 
grain -- -- wet sticky plastic 

marine none --

black 

2.5YR 

v C2 60 
3/2 sandy 

massive 
slightly slightly 

dusky 
-- --

loam 
-- -- wet sticky plastic 

mixed none --

red 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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gradual, Small sub angular basalt gravel and water worn 
smooth basalt cobble observed 

abrupt, Tidal deposits. Small sub angular basalt gravel 
observed smooth 

abrupt, Tidal deposits. Water worn basalt cobble observed 
smooth in stratum and profile wall 

Buried A Horizon, likely from an earlier surface 
abrupt, level prior to wetland flooding. Some roots present 
smooth in absence of surface vegetation. Also sub angular 

basalt gravel observed. 

Many water worn basalt cobble observed in this 
not visible stratum. This layer is or is in very close proximity 

to brackish wetland water table. 

Represents an earlier intrusion into what is now the 
C Horizon, shows signs of mixed origin as well as 

not visible 
a darker color than previous loamy stratum, likely 
as the result of anaerobic processes related to water 
intrusion from underlying brackish water table. 
Water table encountered. 
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Figure 134. Soil Profile Drawing for North Wall ofBT-22 West Wall 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMK.s: [2] 5-3-001:003 & 008 and 5-3-005:006 & 007 
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Figure 136. BT-22, north end of west wall, view to west. 

Figure 135. BT-22, trench overview, view to north-northwest. 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, Moloka'i 
Island 

TMKs: [2] 5-3-001 :003 & 008 and 5-3-005:006 & 007 
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A.21 Test Unit 1 (TU-1) 
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lOYR 
silty slightly Ia Fill 33 4/3 -- -- crumb strong medium moist loose terrigenous none 

brown 
clay plastic 

7.5YR 
lb Fill 45 4/2 

sandy 
crumb strong medium moist loose 

non-
terrigenous -- --

loam plastic 
none 

brown 

7.SYR 
3/2 silty 

Ila c 63 
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clay 
massive -- -- moist firm plastic terrigenous none 

brown 
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58 2/1 massive moist loose 
non-

terrigenous ~573 -- -- --
loam 

-- --
plastic 

none 
black 

lOYR 
silty 

Ilb Cl 73 2/1 -- -- clay 
massive -- -- wet sticky plastic terrigenous none 

black 

7.5YR 
sandy single fine to slightly slightly Illa C2 80 2.5/1 -- --
loam grain -- medium 

wet 
sticky plastic 

terrigenous none 
black 
lOYR 

IIIb C3 87 
4/ 1 silty 

massive fine sticky plastic terrigenous 
dark 

-- --
clay -- wet none 

gray 
lOYR 
4/2 

single fine to 
Ille C4 95 dark sand wet 

non- non-
marine -- --

grain medium sticky plastic 
none 

grayish 
brown 
lOYR 

silty 
IV w 100 2/1 massive wet 

non- non-
mixed -- -- loam 

-- --
sticky plastic 

none 
black 
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gradual 
Unstable layer with several; large asphalt, 
concrete, fragments, and some small to large 

, wavy 
subangular basalt boulders. Imported fill. 

Unstable sediment with a lot of asphalt and 
abrupt, concrete chunks, and some small to large 
smooth subangular basalt boulders. lmp01ted fill materials 

with some glass fragments 

Semi-compacted to compacted sediment with very 
clear, 
smooth 

few pebble inclusion. It is breakable when 
disturbed. none 

abrupt Moist loose soft charcoal lens Clear glass 
to clear, fragments, marine shell and kukui nut shell 
smooth fra!ITilent. 

Dark color likely a result of anaerobic leeching or 
clear, as a result from water and sediment movement or 
smooth activities. A burned rubber fragment and kukui nut 

shell observed. 
gradual 

Some water worn basalt pebbles. No cultural , 
material observed. 

smooth 

clear, Appears like a wetland or marshy, and pond 
smooth deposit. No cultural material observed. 

clear, 
No cultural material observed. 

smooth 

not Some calcareous sand observed. Water table 
visible encountered. No cultural material observed. 
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Figure 137. TU-1 at T-09172015-1, north wall. Shovel test placed along north side of unit to identify depth of water table 
(visible). 
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Figure 138. Soil profile drawing for TU-1 north wall. 
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Figure 139. Plan view drawing of TU-1 showing base of excavation 
and water table 
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Appendix B Cultural Material Catalog 
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Master Cultural Material Catalog 

Cat. Cat. 
Site# Feat. Unit# Stratum 

Depth Unit Unit #of L w Thickness 
# Type (cmbs) Length Width pcs (cm) (cm) (cm) 

1 H NIA NIA BT-19 Ib S-24 Sm Im I 7.47 S.6 3.SS 

2 H NIA NIA BT-19 Ib S-24 Sm Im 1 3.97 3.28 1.44 

3 H NIA NIA BT-19 Ib S-24 Sm Im I S.73 4.16 0.46 

4 H NIA NIA BT-19 Ib S-24 Sm Im I 3.S 2.46 O.S9 

s H NIA NIA BT-19 lb/II 20-30 Sm Im I S.89 4.99 2.09 

6 H NIA NIA BT-19 II 40 Sm Im I 4.89 2.62 0.36 

7 H NIA NIA BT-21 II 6S Sm Im I S.81 I 0.8 

8 H NIA NIA BT-21 II 6S Sm Im I 2.61 0.78 0.46 

9 H T-0917201S-I NIA TU-I lb 4S-46 Im Im I S.18 3.14 0.3 

10 H T-0917201S-I NIA TU-I lb 4S-46 Im Im 2 
2.94- 0.SI-

0.18-0.1 S 
3.01 2.3S 

II MS T-0917201S-I NIA TU-I lb 4S-46 Im Im 4 
0.9S- 0.37-

0.04-0.S 
1.08 0.82 

12 BO T-0917201S-1 NIA TU-I Ib 4S-46 Im Im 1 1.34 0.72 0.48 

13 H T-0917201S-1 NIA TU-I Ila 4S-60 Im Im I I.I 0.64 0.29 

AISR for the Kaunakakai Drainage System "B" Improvements Project, Kaunakakai Ahupua'a, Moloka'i District, 
Moloka'i Island 
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Wt(g' 
Material Formal 

Comments 
Type 

124.2 Glass Bottle Approximately half of a clear glass tankard base. 

Clear glass base shard from square or 
8.2 Glass Bottle rectangular bottle with embossed numbers on 

base. 

21.2 Glass Bottle 
Amber glass bottle body shard with horizontal 
body seam. 

4.0 Ceramic 
Bowl or Blue on white transfer print ceramic plate or 

Plate bowl base sherd. 

Ceramic base sherd with blue concentric stripes 

21.8 Ceramic Bowl 
just above base on exterior surface and brown 
and green transfer print design on interior 
surface. 

6.8 Ceramic 
Bowl or Stoneware sherd with albany slip on interior and 

Plate exterior. 

S.2 Metal 
Unidentifi Black cylindrical dowel with corroded copper 

ed tip. Is not magnetic, so may be aluminum. 

1.6 Metal Nail Small heavily rusted/corroded nail or tack. 

Light 
Clear glass dome for ceiling mounted light 

12.2 Glass Fixture 
Dome 

fixture 

2.8 Glass Bottle Two clear non diagnostic bottle body shards. 

0.6 Shell 
Marine 

Marine shells and fragments 
Shell 

0.4 
Wood or Vitrified Small fragment of extremely hard and glassy 

Bone fragment (vitrified/burnt) wood. 

0.4 Glass 
Unidentifi Very small clear glass shard with seam through 

ed center. 
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Cat. Cat. 
Site# Feat. Unit# Stratum 

Depth Unit Unit #of L w Thickness 
# Type (cmbs) Length Width pcs · (cm) (cm) (cm) 

14 H T-09172015-l NIA TU-I Ila 45-60 Im Im I 1.21 0.33 0.27 

15 CH T-09172015-l NIA TU-I Ila 45-60 Im Im I 3.49 1.46 0.8 

16 H T-09172015-1 NIA TU-I 
Feature 

47-58 Im Im 2 
2.32- 1.15-

0.1-0.11 
Fill 2.75 1.72 

17 BO T-09172015-1 NIA TU-I 
Feature 

47-58 Im Im 2 
0.97- 0.71-

0.33 
Fill 1.04 0.73 

18 BO T-09172015-1 NIA TU-I 
Feature 

47-58 Im Im 2 1.38 0.55 0.36 
Fill 

19 BO T-09172015-1 NIA TU-I lib 60 Im Im 2 
1.24- 0.8-

0.7-1.12 
2.13 1.88 

20 BO T-09172015-1 NIA TU-I Ilb 60 Im Im I 2.9 2.4 1.9 

21 CH T-09172015-1 NIA TU-I Ilb 60 Im Im I 4.7 2.5 3.6 

22 CH T-09172015-1 NIA BT-21C Ilb 57 9m 0.7m Bulk NIA NIA NIA 

Marine Shell Extended Analysis 

Cat 
Spec. Site# 

Excavation 
Stratum 

Depth 
Wt. (g) 

#of 
Family Genus # . Unit (cmbd) Pcs 

II A T-09172015-1 TU-I lb 45-46 0.2 I Columbellidae Euplica 

II B T-09172015-1 TU-I lb 45-46 0.4 3 Unidentified Unidentified 
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Wt(g) 
Material Formal 

Comments 
Type 

Unidentifi 
Very small aqua tinted glass shard with two 

0.2 Glass 
ed 

raised parallel concentric rings on interior 
surface. 

Burnt 
2.6 Charcoal wood Burnt wood or root, not milled or cut wood. 

fragment 

4.4 Glass Bottle Two mending clear glass bottle body shards. 

1.0 
Stone 

Seed 
Pit fragments from Prunus genus fruit (peach, 

Fruit nectarine, plum, or apricot). 

0.2 Nut Shell Small fragment of burnt kukui nut shell. 

2.6 
Stone 

Seed 
Pit fragments from Prunus genus fruit (peach, 

Fruit nectarine, plum, or apricot). 

4.4 Nut Shell Approximately 2/3 of a burnt kukui nut shell. 

Burnt 
2.6 Charcoal wood Burnt wood/tree bark, not milled or cut wood. 

fragment 

Burnt 
2.8 Charcoal wood Charcoal/burnt wood collected from trench. 

fragment 

Species Burnt(Y/N) Comments 

varians N Complete shell. 

Unidentified N 
Three small weathered fragments of 
unidentified marine shell 
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Glass Extended Analysis 

Cat Depth Fune, Item #of Wt Manufac 
Body Base 

Trademark 
Unit Strat Category Element Color !Seam # 

1 

2 

3 

9 

Seam 
(cmbs) Pass Code pcs. (g) Technique (YIN/Part) 

# # 

BT-19 lb 5-24 DI HL 59 1 
Base and 

24.2 Clear Machine 1 1 N 
body 

BT-19 lb 5-24 CR BL 29 1 Base 8.2 Clear BTM 0 I N 

Ambe 
BT-19 lb 5-24 CR BL 29 1 Body ~1.2 THM 1 NIA N 

r 

T-09172015-1 lb 45-46 HW MH 222 1 Rim 12.2 Clear Unidentified 2 NIA N 
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L w Thickness 0/o 
Comments 

(cm) (cm) (cm) ~omplete 

Approximately half of the base of a 
clear glass tankard or beer stein. Seam 
is present along the side of the tankard 
running up the body from the base seam, 
bisecting the fractured base of the 
handle and continuing up. Base seam is 
present along the perimeter of the heel. 
The foot of the stein extends roughly 

7.47 5.6 3.55 25% 
2.44 cm below the base and ranges from 
0.92 cm thick at the foot to 1.48 cm 
thick just below the bottom of the 
interior. The exterior surface of the 
tankard consists of elongated molded 
flat panels, arched at either end, meeting 
at angles to form an octagonal cross 
section. Interior is smooth and round. 
Glass is roughly 0.56 cm thick along 
body of vessel. 

Glass shard from square or rectangular 
bottle with the number "682" embossed 
on base near the edge, cut off by fracture 

3.97 3.28 1.44 <10% line. The heel consists of two raised 
ridges just above the base on the exterior 
surface and continuing vertically at 90 
degrees. 

Uniform thick amber glass body shard 
with a horizontal seam present 

5.73 4.16 0.46 <25% indicating manufacture by three piece 
mold. One tiny bubble visible in the 
glass. 

Appears to be a glass dome light cover 
for a ceiling fixture, but the form is 

5.18 3.14 0.3 <10% unclear. The top and bottom pieces 
slope toward an exterior rim, 0.95 cm 
thick) at the middle with a seam visible 
along the top and one along the exterior 
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Cat 
# 

10 

13 

14 

16 

Depth Fune. Item #of Wt Manufac 
Body Base 

Trademark Unit Strat Category OO:lement Color Seam ~earn (cmbs) Class Code pcs. (g) Technique (YIN/Part) 
# # 

IT-09172015-1 lb 45-46 CR BL 29 2 Body 2.8 Clear BTM 0 NIA N 

IT-09172015-1 Ila 45-60 uo NIA NIA 1 NIA 0.4 Clear Unidentified I NIA N 

IT-09172015-1 Ila 45-60 uo NIA NIA 1 NIA 0.2 Aqua Unidentified 0 NIA N 

IT-09172015-1 
Featu 

47-58 CR BL 29 2 Body 4.4 Clear Unidentified 0 NIA N 
eFill 
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L w Thickness % 
Comments 

(cm) (cm) (cm) ~omplete 

of the rim. The top half is comprised of 
smooth glass, while the bottom has an 
interior impressed wave pattern and 
what looks like a small formed glass 
foot. The glass is fractured just below 
the foot but it appears to have continued 
below the foot, meaning it was not used 
to stand on bur rather may have been 
part of the ceiling light fixture design. 

2.94- 0.51-
0.18-0.15 <10% 

Non diagnostic clear glass bottle body 
3.01 2.35 shards. 

Very small clear glass shard with seam 
running through center of one side, 

1.1 0.6 0.3 <10% 
glass slopes on either side to meet at the 
seam. On the opposite side a small 
ovular shaped impression can be 
seen/felt. 

Very small aqua tinted glass shard with 
1.2 0.3 0.3 < 10% two very slight concentric rings or 

ridges visible at one end. 

Two mending clear glass bottle body 
2.32- 1.15-

0.1-0.11 <10% 
shards. Light horizontal striations 

2.75 1.72 visible along one half of the smaller 
piece. 
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Ceramic Extended Analysis 

Primary 
Makers 

Cat Excavation 
Depth 

Functional 
Category 

Item #of Wt !Ware Paste 
SFC 

Mark 
Element 

L w 
# Unit Class ~ode pcs. (g) Type Color 

Treatment 
(YIN/ (cm) (cm) 
Part)* 

4 BT-19 5-24 DI HL 115 1 4.0 POR White CLER N Base 3.5 2.5 

5 BT-19 120-30 DI HL 115 1 21.8 VCH White CLER N Base 5.9 5.0 

6 BT-19 40 DI HL 115 1 6.8 SNW 
Tan/ 

ALSL y Body 4.9 2.6 
Beige 
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ifhickness 
Comments 

(cm) 

Base sherd from porcelain bowl with blue on white transfer print 
design on interior surface while exterior is plain white. What is 

0.6 
visible of the design consists of the body and legs/feet of a bird 
with a curving floral type pattern surrounding it and angular 
mountainous shapes below. The foot of the bowl is approximately 
0.26 cm wide and 0.3 m high. 

Thick white vitreous china bowl with clear glaze on interior and 
exterior down to the foot but not covering exterior base. The foot 
of the bowl is 1.05 cm wide and 0.74 cm high. Exterior of the bowl 
has three thin concentric blue rings, two 0.18 cm apart at and just 
above the foot, and one 0.73 cm above them. A small red 

2.1 
smudge/stain is present in the white area above the third blue band 
and appears to be an imperfection, not part of a design. The interior 
design is a transfer print that is wearing ofti'fading. It consists of 
two concentric greenish tinged rings 0.15 cm apart toward 
following the curvature of the foot. A fernOlike plant appears to 
emerge above the bands, outlined in brown and filled with green. 
The green has faded more so than the brown paint. 

Stoneware body sherd with inclusions visible in beige/tan colored 
paste. Both interior and exterior surfaces are slipped with dark 

0.4 
brown pigment and demonstrate imperfections/pock marks. The 
interior surface contains more of these imperfections, as well as 
two slightly impressed bands roughly 0.92 cm apart that are not 
visible on the exterior surface. 
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PROPOSED MODIFIED KAUNAKAKAI DRAINAGE SYSTEM 
IMPROVEMENTS (PHASE /BJ 

Interview with: 

Interview date: 

Interviewed by: 

Cultural Impact Assessment 

Steven R. Arce, Jr. 

July 9, 2015 

Cheryl K. Okuma, Senior Associate 
Munekiyo Hiraga 

Mr. Steven R. Arce, Jr. was born 70 years ago on Molokai and has lived most of his life 
on the island, except during his schooling at Kamehameha Schools on Oahu, military 
service in the Army and his work in construction on Oahu. He returned to the island in 
1971 and worked for Hawaiian Dredging Company until 1973. Since April 1973 until last 
year when he retired, Mr. Arce has worked for the County of Maui Department of Public 
Works where he rose from a laborer to the District Supervisor in the Highways Division. 
Currently, Mr. Arce volunteers his time by serving on the County of Maui's Public Works 
Commission and travels to Maui for its meetings. Mr. Arce mentioned he worked for 
Hawaiian Dredging Company in 1971 on the Kaunakakai sewer system project. Due to 
his past work on the sewer project, he knows the project area quite well. 

Mr. Arce's father, Steven R. Arce, Sr., was born in the Phillipines and became a 
naturalized citizen in 1947 and worked as a butcher. His mother, Anita Naeole Arce was 
Hawaiian and was born on Oahu, but raised on Molokai. Mr. Arce's Hawaiian ancestry 
through his mother included his grandfather Eddie Kaholokai Naeole who was born in 
Kaupo, Maui and was hanai to the Naeole family and his grandmother Esther Lani Kaaihui 
who came from Kahakuloa, Maui. 

Mr. Arce is the oldest of seven (7) children and has two (2) brothers and four (4) sisters. 
He is married to Joyce Mokihana Hanchett and has seven (7) adult children, five (5) sons 
and two (2) daughters. Four (4) of his children live with him and share house 
responsibilities and finances, while one (1) lives and works in Kalaupapa, one (1) lives 
with Mr. Arce's in-laws and one (1) lives and works in Honolulu. 

In the past, Molokai Ranch had a holding pen for cattle in this area. This is where the 
livestock was processed and checked by a state veterinarian. He recalls that this area, 
which is now known as Malama Cultural Park, located east of the project area, had been 
surveyed by Molokai Ranch and was akulele or wetlands. There was also a fishing village 
on the western side of the Kaunakakai access road to the wharf, comprised of fishing 
shacks on the shore and was an area to land boats. At some point in time, Molokai Ranch 
closed this area and took down the fishing shacks. When the organization known as 
CETA (formed under the Comprehensive Employment and Training Act) and Molokai 



Ranch began clearing and filling the area, the federal agency stepped in to stop those 
activities sometime in the 1980's because it affected the wetlands. 

Also, located in this area is a platform which one of the Kamehamehas' used for their 
canoes. 

Mr. Arce requested that people be informed about the construction in the event the project 
moves forward, including impact to traffic. He states there is no agricultural use on the 
property and no adverse impact to beach access as a result of the proposed project. 

While Mr. Arce has no strong memories or feelings about this area, he does recall there 
is a natural swale on the west side of the project area and noted that the proposed project 
alignment would go between an existing pump station and the Coast Guard Tower. Mr. 
Arce spoke of the time the main line was installed 24 feet deep when the highway was 
trenched. He mentioned that the proposed project's design alignment presents no 
infrastructure issues as the waterlines and sewerlines are in the road shoulder. 

The project area is west of Malama Cultural Park which is State property; however 
because water became too expensive, watering of the park no longer occurs. Mr. Arce 
recalls that in the past the park area was an industrial area and used to be a baseyard 
when it was County owned. Hawaiian Dredging Company and later Goodfellow Bros. 
had baseyards located in the area. When the State took responsibility for this area, it 
then became Malama Cultural Park. 

This area has been and still is currently used as a fair grounds, as well as for rodeo events 
including the Junior Roping Club. Also, there were corn fields in this area and adjacent 
to the project area. 

Mr. Arce expressed that the proposed design seems fine and he is not aware of any 
cultural practices in the project area. He noted the property is not used much as an 
existing private construction yard has closed off access. 
K:IDA TA \MoffattNichol\Kkakai Drng AltAlignment\SArceJr.interview. docx 
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PROPOSED MODIFIED KAUNAKAKAI DRAINAGE SYSTEM 
IMPROVEMENTS (PHASE IB) 

Interview with: 

Interview date: 

Interviewed by: 

Cultural Impact Assessment 

Kauila Reyes 

July 9, 2015 

Cheryl K. Okuma, Senior Associate 
Munekiyo Hiraga 

Ms. Reyes is also known as Eliza, and explains that her name Kauila means "instant 
lighting". She retired as a Hawaiian specialist with Kamehameha Schools, and is 
currently a Hawaiian specialist for private pre-schools for Kamehameha Schools on a 
part-time basis. She is the past president of Queen Kaahumanu Society and sits on 
several boards of schools, as well as Na Pua Wai, a community health board. She enjoys 
spending time with her children and grandchildren who stay with her during visits, 
providing her the opportunity to teach them hula and hawaiiana. 

Ms. Reyes was born in Kawela and raised on Molokai, in the area where Kalamaula 
Church is, just outside of Kaunakakai. She currently lives on Hawaiian Homestead land 
located west of the project area. Ms. Reyes is a Kupuna on Molokai available to the 
people of the island who reach out to her in their time of need, seeking her advice. 

She explains that she is pure Hawaiian and comes from a family of 13 siblings, with her 
mother originally from Kona. She was the 1 Qth of 13 children, and the sole survivor. Her 
mother was originally from Kona, having moved to Molokai when she married her father. 
On her father's side the family goes back many generations on Molokai. Ms. Reyes 
recounts the story about King Kamehameha moving her family from the east side of 
Molokai and relocating her grandparents to Kalaupapa before it became a leper colony. 
Her father who grew up on the east end of Molokai was a police officer. 

Ms. Reyes explains that improvements are needed on Molokai and that she would like to 
see the need for jobs for future generations addressed. Molokai needs jobs, so this 
proposed drainage project is important as it will create jobs and address flooding. When 
it rains the water needs to be diverted from this area to protect the community. By 
addressing the flooding during rainy periods, businesses and jobs will be protected. "This 
is our town and it should be improved", she says when thinking of the future. She also 
commented that flooding in the area is a problem as well as keeping the streams clean. 

Ms. Reyes recalls that Molokai Ranch had cattle and owned cornfields in the area. There 
was also a time when Malama Cultural Park area, located on the eastern side of the 
project area, was used as an outdoor theater, and that there was a library in the area. 
The residents who lived in areas near the project site were primarily the heads of Molokai 



Ranch and Maui Electric Company (MECO). She noted that there was also the Rawlins 
Service Station in the area. There used to be many Japanese families in the area who 
would speak Hawaiian. They owned several businesses; however, very few are left now. 
She recalls coming to this area all of the time, and often going to the general area to use 
the Yacht Club where there are many functions. There are cultural activities that occur in 
this area such as parades, entertainment and programs during Aloha week. There are 
meetings that also occur in the area. The Pa'u Parade Riders, which is a paniola event, 
uses this area and goes through Kaunakakai town yearly and involves the entire 
community. Ms. Reyes notes that over the course of several years, Malama Cultural Park 
is not being maintained. 

Nearby this area is a Hawaiian Agency that has existed for 15 years comprised of 
Kamehameha Schools, Alu Like, Office of Hawaiian Affairs, Queen Lilioukalani Trust and 
Hawaiian Home Lands. One of the issues addressed by this group is the health of 
Hawaiians. 

Ms. Reyes sees that this project will make things better and safe for the community from 
flooding due to the rains and did not express any concerns about the proposed 
Kaunakakai Drainage project. 
K: \DAT A \MoffattNichol\Kkakai Drng AltAlignmentlKReyes. interview. docx 
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PROPOSED MODIFIED KAUNAKAKAI DRAINAGE SYSTEM 
IMPROVEMENTS (PHASE IB) 

Interview with: 

Interview date: 

Interviewed by: 

Cultural Impact Assessment 

Beverly Pauole-Moore 

July 9, 2015 

Cheryl K. Okuma, Senior Associate 
Munekiyo Hiraga 

Mrs. Pauole-Moore was born and spent most of her life on Molokai. She retired from the 
State of Hawaii, Department of Labor, Unemployment Insurance Division with 29 years 
of service. Mrs. Pauole-Moore has also been a realtor for 40 years and was the President 
of Molokai Realty, Inc. 

Mrs. Pauole-Moore spoke of attending Kapiolani Community College when it first opened 
in September 1965 and was adjacent to McKinley High School on Oahu. After a year at 
Kapiolani Community College and while in her early 20s, Mrs. Pauole-Moore moved to 
California. She was able to get a job working for the Hughes Aircraft Company and after 
five years of working for the company she returned to Molokai and shortly thereafter 
entered a career in public service for the State of Hawaii until she retired. 

Mrs. Pauole-Moore has always been interested in the historical preservation of building 
structures and in the 1980s was involved with the Molokai Island Main Street Association. 
She developed a deep interest in the history of Malama Cultural Park situated on the east 
side of the project area. As she wanted to see this area improved, in the late 1980s Mrs. 
Pauole-Moore became interested in efforts to improve the area now known as Malama 
Cultural Park. She recounted Malama Cultural Park as the site of King Kamehameha's 
summer palace where parts of the rock foundation can still be seen and Princess Ruth's 
summer home and to the south along the ocean was an area for "hukilau" fishing in the 
past. She recalled that the old jailhouse and courthouse had been relocated to this park 
area. She remembered how there was an effort in the 1980s to determine what 
improvements could be made, including renovating existing structures into facilities that 
could hold gatherings and entertainment. Mrs. Pauole-Moore recalls her father's stories 
about gatherings in these old structures where they would watch movies and listen to 
music of the 1940s and dance under the starlit night. 

Mrs. Pauole-Moore recalled that the courthouse on Malama Cultural Park is the oldest 
structure on Molokai. She expressed sadness that this area has a history, but is not being 
maintained due to budget constraints. 

Mrs. Pauole-Moore sees that this project area has a significant place in history, and 
explained about the jobs that came with the pineapple companies. Dole Delmonte had a 



scalehouse, whose foundation still sits on Malama Cultural Park. At the scalehouse 
pineapple was weighed before going on the barge for shipment. Pineapple was packed 
in large crates and sent to the canneries on Oahu. Molokai homesteaders in the area 
were able to lease their land for a fee to the pineapple companies who produced their 
product on this property. The income derived from these fees paid by the pineapple 
companies supported families, paying for the mortgage and expenses. In addition, the 
pineapple companies provided an annual bonus to homesteaders. 

Mrs. Pauole-Moore mentions that today the project area is the site for the Molokai Yacht 
Club which has a long-term lease with the County of Maui. Several canoe clubs store 
their canoes on the west side of the Yacht Club noting that the canoes are launched from 
the south shore of the project site. Club members as well as the U.S. Coast Guard use 
the existing structure. She expressed that the kukui nut trees in the area were planted 
too close together, and when water fees became expensive there was less watering of 
the Cultural Park area. The State of Hawaii Forestry Division was to maintain this area, 
however funding became tight. She notes that a few years ago the State of Hawaii, 
Department of Hawaiian Home Lands acquired ownership of this historical Malama 
Cultural Park. Mrs. Pauole-Moore envisions an area with pathways and restored 
buildings for social gatherings and entertainment with a focus on attracting canoe races 
back to the Malama Cultural Park area. 

Mrs. Pauole-Moore frequents the project area and surrounding areas in order to utilize 
the yacht club which is situated off of the end of Kaunakakai Place and located on the 
south end of the project area. The yacht club is an area of social gatherings, luaus, and 
activities for the community, and is frequented by residents. 

Mrs. Pauole-Moore is not aware of any cultural practices that are currently being carried 
out on the project site. She is aware that the vacant property on the west side of the 
project site, which is owned by Molokai Ranch, was known for its salt beds in the late 
1800s and early 1900s. 

Mrs. Pauole-Moore expressed concern should the proposed drainage alignment go 
across private property and that stormwater discharge on the County parcel will flood the 
RW Meyer's commercial operation, the yacht club structure and canoe storage areas. 
She notes the project site is an access point to the adjacent vacant property to the west 
owned by Molokai Ranch. 
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August 5, 2016 

Cheryl K. Okuma 

Senior Associate, Munekiyo Hiraga 

305 High Street, Suite 104 

Wailuku, HI 96793 

Dear Ms. Okuma, 

On April 14 2014, AECOS scientists delineated wetlands on TMKs: (2) 5-3-001:003 & 008 and 5-

3-005:006 for the Kaunakakai Drainage System B project in Kaunakakai, Moloka'i. Based upon 

the results of our survey, the project was redesigned and the drainline was repositioned to avoid 

construction within wetlands. We included an addendum to our June 1, 2015 report that describes 

how the project redesign avoids encroachment on wetlands. 

Please contact me if you have any questions or require more information. 

Thank you, 

Susan Burr 

Vice Presic;lent 



Wetlands delineation on TMK: (2) 5-3-001:003 & 008 and (2) 
5-3-005:006 for Drainage System "B" Improvements 
Kaunakakai, Moloka'i 

June 1, 2015 
rev. February 22, 2016 

Susan Burr 
AEcos; Inc. 
45-939 Kamehameha Hwy, Suite 104 
Kane'ohe, Hawai'i 96744 

Phone: (808) 234-7770 Fax: (808) 234-7775 Email: aecos@aecos.com 

Introduction 

AECOS No. 1290B 

Kaunakakai Drainage System "B" in Kaunakakai, Moloka'i was designed to 
provide drainage for the center of the business district, County of Maui storage 
yard, and land directly east of Kaunakakai Place (WOA, 1995) in Kaunakakai. 
The County of Maui, Department of Public Works (DPW) began construction of 
improvements to System "B'' in 1998 and has completed improvements north 
(mauka) ofMaunaloa Highway. Construction south (makai) of the highway was 
halted due to the presence of contaminated soils (Oceanit, 2012) and new 
alignment alternatives are presently under consideration (Moffat & Nichol, 
2014). 

In November 2011, AECOS scientists investigated potential wetlands in the 
vicinity of an original alignment, which ran along the east shoulder of 
Kaunakakai Place (AECOS, 2012a). The investigation found a wetland 
associated with a drainage culvert under Beach Place, though it was possibly 
outside of the project area. 

On April 16, 2014 AECOS scientists investigated potential wetlands on three 
parcels in Kaunakakai that may be affected by a proposed new alignment of 
Drainage System B ("Project1"): TMKs: (2) 5-3-001:003 & 008 and 5-3-005:006. 
These parcels are located makai of Maunaloa Highway and between Kaunakakai 

1 This report was prepared for Munekiyo & Hiraga, Inc. for uses associated with permitting. This 
document will become part of the public record for that permitting process. 
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Stream and Kaunakakai Place (road to pier; see Figure 1). A majority of the 
surveyed area appears to be (or was at one time in the past) a wetland. 
Disturbances (permitted and unpermitted) to the vegetation, soil, and 
hydrology have made delineation of the existing wetland problematic. Wetland 
data sheets and recorded geospatial information using a handheld global 
navigation satellite system (GNSS) instrument for the delineation process are 
presented in this report. 

Knun:i ka kai Drniuage Syslem "B" hnprove111ei1ts HOT ro SCAlE 

'--------·-·-·-· ·--------- ·----

Figure 1. Proposed improvements for Drainage System "B'' south (makm) of 
Maunaloa Highway, Kaunakakai, Moloka'i. 

Site Description 

South Moloka'i - Geological processes that shaped the landscape in the Project 
area are fairly typical throughout south Moloka'i. At the coast is a low-lying 
coastal plain formed when sea level was higher than at present (Mcdonald, 
Abbot, and Peterson, 1986). Streams flow through well-defined gulches on the 
upper slopes of East Moloka'i Mountain, but, in many cases, channelized flow 
ends where flow is infrequent or interrupted near the coast. Gulch bottoms 
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simply merge into the surrounding landscape on the coastal plain. As a result, 
the coastal plain in the vicinity of streams on south Moloka'i often either has 
wetland characteristics, or, in recent times, a channel has been dug to direct 
flow to the ocean. Channelization has tended to dry out, but not completely 
eliminate, wetlands on the lowest areas where brackish groundwater occurs not 
far below the ground surface and is a significant hydrological source for these 
features. 

Kaunakakai Stream watershed - The headwaters of Kaunakakai Stream 
originate near the top of East Moloka'i Mountain at approximately 1265 m 
( 4150 ft) above sea level (ASL; Parham, et al., 2008). Both South Fork 
Kaunakakai and North Fork Kaunakakai streams have carved gulches into the 
slopes of East Moloka'i Mountain; functionally, the headwaters of these streams 
serve as the sediment production zone and contribute to the sediment load of 
the stream. In an undisturbed landscape, the upper and middle reaches would 
typically be considered the sediment transport zone, but accelerated erosion on 
the southern slopes of East Moloka'i Mountain within the last century (WOA, 
1995) has allowed these reaches to also become zones of sediment production. 
Historically, sediment deposition from Kaunakakai Stream was across the 
coastal plain; relatively recent diking and straightening of the channel has 
moved this deposition zone into nearshore waters. A broad alluvial fan 
extending laterally from the Kaunakakai Stream channel approximately 2 km (1 
mi) is apparent in the soil survey and mapped as Kealia Silt Loam (NRCS, 
2014a). 

Conditions of low elevation, high water table, and few defined channels within 
the alluvial fan of Kaunakakai Stream are conducive for wetland formation. The 
coastal plain west of Kaunakakai Stream between Maunaloa Highway and the 
ocean shore, appears to exhibit these characteristics and, as a result, much of 
the land is a low-lying mudflat with wetland soils (NRCS, 2014a). As is typical of 
many areas on the low-lying coastal plain of south Moloka'i (AECOS, 2010; 
2012b), the alluvial fan is populated with pickleweed (Batis maritima), an 
introduced plant (Wagner, et al., 1990; Figure 2), with patches of red mangrove 
(Rhizophora mangle). 

Other human interventions have further modified the alluvial fan of Kaunakakai 
Stream. Poor land management at the turn of the 19th century caused severe 
erosion and, in 1902, red mangrove (Rhizophora mangle) was introduced to 
Moloka'i with the intent of stemming coastal erosion (Chimner et al., 2006). 
Unfortunately, the introduction of the mangrove intensified problems resulting 
from terrigenous sediment deposition along the shoreline and today mangroves 
have invaded most of the old fishponds, are extending mudflats offshore, and 
are creating wetlands inland along the prograding shoreline (Coastal Geology 
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Group, n.d.). Additionally, approximately 1.4 ha (3.6 ac) of the wetland west of 
the stream has been modified as a settling basin for the wastewater treatment 
plant. 

Figure 2. Typical coastal flat on south Moloka'i covered with pickleweed (Batis 
maritima) and red mangrove (along the coast to the left in photo). 

In 1950, to reduce the flood risk to Kaunakakai town, including Kaunakakai 
Homestead, the US Army Corps of Engineers (USACE) constructed a 1,158-m 
(3,800-ft) levee along the left bank of Kaunakakai Stream and a 320-m (1,050-
ft) levee along the right bank (see Figure 3). The levee has been successful at 
reducing flooding across the floodplain: freshwater and terrigenous sediment 
carried by the stream is now directly funneled to nearshore waters. Other 
modifications to this area include use of fill for a weigh station and campground 
(M. Hirano, Munekiyo & Hiraga, Pers. Comm., 2013) and compaction of the soil 
by off-road vehicles. An earthen levee and a rock pile are located to the west of 
a tidal inlet in our survey area. Construction of Maunaloa Highway has also 
served as a barrier to spreading stream flow during freshets, by concentrating 
flow at the lowest point of the road (Kaunakakai Stream channel). Parallel to 
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the highway, a ditch has been excavated to carry water passing through culverts 
under Kaunakakai Place. Other developments between Kaunakakai Stream and 
Kaunakakai Place include a pump station for the wastewater reclamation 
facility (WWRF), a paved parking lot, Hio Place Road (unpaved), a range marker 
for the harbor channel, a building complex, a County maintenance building, and 
a Cultural Park. Because of the extensive development, the former boundary of 
the wetland associated with the mouth of Kaunakakai Stream cannot be easily 
determined. 

Figure 3. Selected features and plant communities in project area. 

The National Wetland Inventory (NWI; USFWS, 1984) is a mapping of aquatic 
environments in the U.S. NWI aquatic features are not necessarily jurisdictional 
or even wetlands and many are misidentified. The NWI is, therefore, a helpful 
guide, but does not determine jurisdictional status (or even wetland presence). 
The NWI map of the Project vicinity (Figure 4) incorrectly codes much of the 
wetland in the alluvial fan of Kaunakakai Stream as a semipermanent-tidal 
(freshwater) palustrine wetland with persistent, emergent vegetation (PEM1 T). 
Also within the alluvial fan, the WWRF settling ponds are coded as permanently 
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flooded, excavated palustrine wetlands with unconsolidated bottoms (PUBHx). 
The mangrove forest or mangal on the coastline is coded as an intertidal 
(regularly flooded), broad-leaved evergreen scrub-shrub estuarine wetland 
(E2SS3N). A more appropriate wetlands classifications for this area using 
Cowardin et al. (1979) is E2SS3P: estuarine intertidal broad-leaved evergreen 
scrub-shrub, irregularly flooded (i.e., pickleweed areas) and E2F03P: estuarine 
intertidal broad-leaved evergreen forest, irregularly flooded wetland (more 
inland mangrove dominated areas) and E2F03N for mangrove at the shore. 
According to the Hawai'i wetland analysis protocol proposed in Erickson & 
Puttock (2006), the area can be considered a groundwater-driven/saline or 
brackish/floodplain/ mineral substrate wetland. Excluded from this area in the 
NWI is the large, mostly bare land lying between Kaunakakai Stream and the 
tidal inlet. 

Figure 4. National Wetlands Inventory map (USFWS, 1984). 
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Plant communities - The following plant communities and/or landscape 
features were identified in aerial photographs (see Fig. 3) to be present in the 
project area: red mangrove (Rhizophora mangle) forest or mangal, tidal inlet, 
picklweed (Batis maritima) flat, unvegetated playa, kiawe (Prosopis pallida) 
copse, and roadside ditch with ruderal vegetation. On our map, the tidal inlet 
includes both open water and tidally-wetted pickleweed flat. 

Methods 

Our field investigation on April 16, 2014, followed the methods of wetland 
delineation described in Corps of Engineers Wetland Delineation Manual 
("Manual"; USACE, 1987) and Regional Supplement (USACE, 2012a). The 
wetland status of plant species follows the 2012 National Wetland Plant List 
(USACE, 2012b) and the 2014 update (Lichvar, et al., 2014). In the field, we 
established a sufficient number of wetland determination sampling points to 
delineate wetland boundaries for each plant community and/ or landscape 
feature within the project area (Figure 5). We did not delineate the entire 
wetland outside of the project area because pockets of upland are scattered 
throughout and various alterations to the landscape would make delineation 
difficult and beyond the scope of this effort. 

AECOS scientists flagged the locations of our wetland determination sampling 
points in the field and recorded the locations of the sampling points and other 
observed features with a Trimble GeoXH 6000 Series (submeter) GNSS unit. 
Boundaries of certain features (e.g., kiawe copse, WWRF pump station) were 
walked with the GNSS unit. GPS data were differentially corrected and mapped 
using GPS Pathfinder and ArcView 10 software. 

Subsequent to the field visit, data sheets were analyzed and the wetland 
boundary in the project area was drawn onto project maps (see Fig. 5). Under 
ordinary circumstances, establishment of a jurisdictional wetland requires 
three positive wetland indicators, one each for hydrology, soils, and vegetation. 
The boundary between wetland and upland is established as a line outside of 
which at least one of the three indicators is not present. In practical terms, this 
boundary is a judgment call, based on establishing clear differences for both 
sides (upland and wetland) and then selecting a boundary that represents the 
sharpest line that can be drawn through what is typically a gradient in nature. 
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Figure 5. Boundary of wetland in project area for TMKs: 5-3-001:003 & 008 and 5-3-005:006 delineated on April 16, 2014. Within the 
project area, the wetland is to the left of the red line and upland is to the right. A small wetland is associated with SP-07. 
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Results 

Hydrology 

Shallow groundwater is responsible for wetland hydrology in the Project area 
and 5 of the 14 sampling points investigated were saturated in the upper 30 cm 
(12 in). The 3 sampling points determined to be within the wetland, but not 
saturated, had two or more secondary indicators of hydrology-primarily salt 
deposits and a positive F AC-Neutral test. We investigated the wetland at the end 
of the wet season; these particular wetland hydrology indicators may be more 
difficult to discern in the dry season. 

Figure 6. The alluvial fan of Kaunakakai Stream is mapped as Kealia Silt Loam 
(KMW) in the soil survey (NRCS, 2014a). 

Soil 

The soil survey for Moloka'i (NRCS, 2014a; Figure 6, above) maps the entire 
area investigated as Kealia Silt Loam (KMW). Kealia soils formed in alluvium 
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and are found on nearly level coastal flats. These poorly drained soils are listed 
on the Hawai'i hydric soil list (NRCS, 2014b). 

In general, soils at pickleweed wetland (SP-01) and playa (SP-02 and SP-14) 
confirm the mapped soil type, though they appear yellower than described for 
Kealia Series soils (NRCS, 2014c). The wetter soils (SP-03, SP-05, SP-10, and SP-
12) have a higher percentage of organic matter and are better described as 
muck or mucky mineral than silt loam. A surface layer of fill is present on the 
sides of a ditch (SP-08, SP-11, and SP-12) and a layer of rounded river rocks 
occurs at SP-07 and SP-09 indicating a former channel of Kaunakakai Stream. A 
layer of fill is on the surface near the range marker (SP-13) and Hio Place (SP-
06). 

Vegetation 

The absolute cover and wetland indicator status (USACE, 2012b, Lichvar, et al., 
2014) were recorded for plants present at wetland determination sampling 
points. Except at SP-04 and SP-13, whether upland or wetland, all sampling 
stations have hydrophytic vegetation (obligate-OBL, facultative wetland
FACW, or facultative-FAC) or problematic hydrophytic vegetation. Pickleweed 
(OBL) dominates the vegetation at SP-01, SP-06, SP-07, and SP-14. Because SP-
03 exhibits characteristics of hydric soils and wetland hydrology, we 
determined this station is bare (lack vegetation) due to alkaline soils and 
possibly also ponding, and, therefore, hydrophytic vegetation can be assumed to 
be present. (SP-02 is also bare, but we could not conclude that hydrophytic 
vegetation is present because hydric soil indicators were not met). Red 
mangrove (OBL) dominates the vegetation at SP-05. The vegetation in the ditch 
(SP-08, SP-09, SP-10, SP-11, and SP-12) is a mix of ruderal, mostly FAC, plants 
(or the ground surface is bare in some cases). It appears that SP-04, located at 
the edge of a kiawe (FACU) forest, used to be dominated by pickleweed, but 
shading by kiawe has reduced the coverage to just 5%. Kiawe here may be 
encroaching from upland into the adjacent wetland. The ground at SP-13 may 
be maintained as barren so as not to obscure the view of the range marker, or 
vehicle traffic here may be preventing vegetative growth. 

Wetland Delineation 

AECOS scientists established fourteen soil sampling stations (SP) in the field in 
April 2014 and marked a "line" on project maps to delineate a boundary 
between stations determined to be inside the wetland and stations determined 
to be outside the wetland (see red dashed line in Fig. 5). Attachment 1 presents 
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wetland data sheets and Attachment 2 presents photos taken from the soil pits 
and investigation areas. 

Mangal (shoreline) 

Makai of the levee on the left bank of Kaunakakai Stream, red mangrove 
(Rhizophora mangle) covers nearly 100% of the intertidal zone in the project 
vicinity. Tidal waters are jurisdictional and therefore the shoreline mangal was 
not investigated further. 

Tidal inlet 

Mangal - SP-05 represents a mangrove assemblage in the tidal inlet. A positive 
rapid test for hydrophytic vegetation and three primary wetland hydrologic 
indicators preclude the need to characterize the soils (USACE, 1987), though we 
did so to confirm our conclusion. The soil for this plant community is a mucky 
clay that meets hydric soil indicator F62 : redox dark surface (USA CE, 2012a). 

Open water - The open water area of the tidal inlet was determined to be 
wetland and not investigated further. A significant rise in elevation marks the 
eastern boundary of the wetland. 

Bare ground surfaces - SP-03 represents bare areas ("playas") between the 
open water of the tidal wetland and the levee to the northwest. The soil of this 
wetland is muck that meets hydric soil indicator A82 (muck presence) and 
wetland hydrology was present-indicated by wetland hydrology indicator A3 2 

(saturation to within 1 in of the surface; USACE, 2012a). Though vegetation was 
absent, we determined hydrophytic vegetation was "problematic": ponding of 
saline water producing excessively alkaline soil restricts vegetative growth. 

Pickleweed flat 

SP-01 and SP-06 represent monotypic stands of pickleweed at elevations less 
than 5 ft ASL. These areas are completely covered by pickleweed (see Fig. 2). 
According to the Manual (USACE, 1987), areas with plant communities 
dominated by obligate (OBL) species and no recent hydrologic alteration, can be 
assumed to have hydric soils and can be considered to be wetlands. The levees 
bounding Kaunakakai Stream is considered a recent hydrologic alteration, so 
this area was investigated further. 

2 A code from USACE (2012a) in which various hydric soil types are described and given codes. 
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The soils at SP-01 and SP-06 do not meet any of the indicators for hydric soils, 
but two primary wetland hydrology indicators (saturation and oxidized 
rhizospheres on living roots) are present at SP-01 and two secondary wetland 
hydrology indicators (salt deposits and a positive FAC-neutral test) are present 
at SP-06. Hydric soils can be assumed to be present at both sampling points. 
The boundaries of the pickleweed wetland were drawn based upon the plant 
community visible on the aerial photograph and elevations. SP-06 was 
determined to be on the wetland boundary. It is often the case that pickleweed, 
a low-growing shrub, will extend well beyond the wetland boundary, typically 
as scrambling branches. The trunks and roots supporting these branches are 
the true indication of the wetland, not the edge of the pickleweed growth. 

Kiawe copse 

SP-04 represents an area of upland between the building complex east of the 
project area and the wetland. This copse appears to be encroaching on the 
adjacent pickleweed flat, as the majority of the herb stratum is dead
presumably by recent shading. The deep soil is saturated, but at a depth (17 in) 
too great to be considered a primary indicator of wetland hydrology. The soil 
profile consists of a surface layer of silty clay (possibly fill material) that 
overlays sand. Redox features and other hydric soil indicators are absent. 

Playa 

SP-02 represents a playa at an elevation between 3 and 4 ft ASL. Reduced iron 
was present and several secondary wetland hydrology indicators are present 
(surface soil cracks, sparsely vegetated concave surface, salt deposits, and 
geomorphic position). Alkaline soils (as well as ponding, compacted soils, and 
ATV traffic) may be responsible for the lack of vegetation. Alkaline soils do not 
exhibit typical redox features and the soils at SP-02 did not meet any of the 
hydric soils indicators. Certain areas within the playa may have wetland 
characteristics-this potential wetland/non-wetland mosaic was not 
investigated as it is outside the project area. 

Roadside ditch 

SP-10, SP-11, and SP-12 represent the roadside ditch that receives drainage 
delivered by culverts passing under Kaunakakai Place and runoff from 
Maunaloa Highway. Groundwater is responsible for creating primary indicators 
of wetland hydrology at SP-10 and SP-12. Though the flora can be considered 
hydrophytic at SP-12 (dominated by FAC species), plants are absent at SP-10. 
The soils are not hydric at any of the stations (the sand masked with organic 
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material layer is too deep to meet type S7). SP-11 has a flora of FAC vegetation, 
but the groundwater is too deep here to create wetland hydrology indicators 
and the soil is not hydric. 

SP-07, SP-08, SP-09, SP-13, and SP-14 represent the terminal (makai) end of the 
ditch perpendicular to Maunaloa Highway. This area may have once been a 
course of Kaunakakai Stream, prior to construction of the levee and the ford for 
Maunaloa Highway, both of which now direct the stream flow away from this 
area. The soil in this area contains a layer of rounded "river rocks" above sand 
(e.g., SP-0 7, SP-9). Imported fill occurs on the surface layer in some locations 
(e.g., SP-08, SP-12). The sand layer may be present but at an elevation below 
the depths dug at SP-08, SP-09, and SP-13. 

Fig. 7. Site survey underway at SP-07. 
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The area at SP-07 (Figure 7, above) represents the point where the ditch 
transitions into a playa/pickleweed flat. Pickleweed dominates the vegetation 
at SP-07 (80% cover) and becomes more sparse to the southwest as this area 
transitions into playa. Cover is only 5% at SP-14. SP-08 and SP-09 are in a ditch 
and are dominated by facultative plants (e.g., A triplex semibaccata and Pluchea 
indica). The ground at SP-13 is bare. 

Primary wetland hydrology indicators are absent in this area and only SP-07 
and SP-14 have two or more secondary indicators of hydrology (e.g., FAC
neutral test). Confinement of Kaunakakai Stream to its present course (a 
permitted action) may be responsible for the absence of wetland hydrology at 
SP-08, 09, 13, and 14, which we determined to be non-wetland. SP-07 was 
determined to be wetland. 

Conclusions 

As determined from investigations made at the sampling locations, the 
delineated boundaries of the wetlands are as shown in red in Fig. 5: mangal, 
tidal inlet, pickleweed, and playa are wetlands; most of the roadside ditch is not 
wetland. The kiawe copse is upland. All of the wetlands are adjacent to the 
Pacific Ocean (a traditional navigable water) and jurisdictional under the Clean 
Water Act. 
The roadside ditch does not contain a jurisdictional wetland, but it may fall 
under federal jurisdiction because it is a ditch "adjacent" to the wetland. A 
proposed rule to clarify the definition of waters of the US in the Clean Water Act 
(USACE and USEPA, 2014) will specifically exclude from jurisdiction ditches 
that are excavated in uplands, drain uplands, and have less than perennial flow. 
Our investigation found this ditch to drain uplands and have less than perennial 
flow; however, it is possible that it was excavated in wetlands. The adjacent 
Maunaloa Highway and asphalt parking lot make it impossible to confirm that 
this area was once wetland. The groundwater table is high in the excavated 
ditch (33 cm or 13 in), but it is impossible to know the former elevation and the 
effect of the high groundwater surface prior to excavation of the ditch. 

Section 404(b)(1) of the Clean Water Act provides guidelines to limit adverse 
impact to aquatic resources and a Mitigation Memorandum of Agreement 
(MOA) between the ACOE and the U.S. Environmental Protection Agency 
provides guidance for implementing the 404(b)(1) guidelines (USACE and 
USEPA, 1990). The Mitigation MOA requires the following sequence to be used 
in evaluating proposed projects: 
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1. determination that potential impacts have been avoided to the maximum 
extent practicable; 

2. remaining unavoidable impacts then will be mitigated to the extent 
appropriate and practicable by requiring steps to minimize impacts 

3. and, finally, compensate for aquatic resource values. 

Appropriate and practicable steps to minimize the adverse impacts will be 
required through project modifications and permit conditions. For example, the 
layout of Drainline B was given before completion of this wetland 
determination. It is possible that the route could now be changed to minimize 
encroachment on the wetland. Appropriate and practicable compensatory 
mitigation is required for unavoidable adverse impacts that remain after all 
appropriate and practicable minimization has been required. 

According to the U.S. Army Corps of Engineers Honolulu District Compensatory 
Mitigation and Monitoring Guidelines (USACE, 2005), until a functional loss and 
value methodology is developed for wetlands in Hawai'i, compensatory 
mitigation in the Honolulu District will be based on a acreage calculation with a 
typical requirement of, at a minimum, one replacement acre for every one acre 
of waters of the U.S. lost. Mitigation proposals may include on-site mitigation, 
off-site mitigation, or some combination of both. The mitigation site should be 
adjacent to or contiguous with the impact site when practicable in order to 
preserve locally important functions such as local flood control or a specific, 
unique wildlife habitat. Off-site mitigation should occur when on-site mitigation 
is not practicable, or when an off-site mitigation project would provide a greater 
environmental benefit within the watershed than on-site. Types of acceptable 
mitigation projects include preservation, enhancement, restoration, creation, or 
a combination of any of these. Monitoring, research, and education may be a 
component of mitigation, but are not, by themselves, sufficient as mitigation. 
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Addendum 

Subsequent to our wetland delineation in 2014, DPW redesigned the Project to 
avoid construction within the wetland. Figure 8 depicts the wetland boundary 
delineated on April 16, 2014 (as shown in Figure 5), with a revised Project 
boundary. Within the Project area, the wetland is to the left of the red line and 
upland is to the right. A small wetland is associated with SP-07. 
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Figure 8. Boundary of wetland in project area for TMKs: 5-3-001:003 & 008 and 5-3-005:006 delineated on April 16, 2014. 
Within the project area, the wetland is to the left of the red line and upland is to the right. A small wetland is located near the 

pump station. 
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WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 0820 

Applicant/Owner: County of Maui. Department of Public Works Staterrerr./Comm.: Hawai'i Island: ~M~o~lo~k=a~'i ____ Sampling Point: SP-01 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-05-6 (Moloka'i Ranch Ltd.) 

Landform (hillslope, coastal plain, etc.):~c~oa=s~t=al~P~la=i~n ___________ Local relief (concave, convex, none):~no=n=e~-------

Lat: 21° 05'15.58931"N Long: 157° 01'35.73446"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMW) NWI classification: Upland. but adjacent to PEM1T 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X~--- No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology~N~o~_significantly disturbed? Are "Normal Circumstances" present? Yes_'"""X __ No __ _ 

Are Vegetation No , Soil Yes , or Hydrology No naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FIN INGS A D - ttach a site map showina sampl ina point locations transects, important features, etc. 

Hydrophytic Vegetation Present? Yes _x_ No 

Hydric Soil Present? Yes _x_ No Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes x No 
Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. PEM1T = semi-permanent tidal (fresh water) persistent, emergent palustrine 
wetland. Iron and manganese redox features are less obvious in alkaline soils because redox concentrations and depletions of iron and manganese do 
not form readily in these soils; therefore, some recognized hydric soil indicators may be absent even if the soil is in fact hydric. 

VEGETATION-Use scientific names of plants. 

Tree Stratum (Plot size: --=2"'0""'"0-"m_,_2_ 

1. Rhizophora mangle 

2. _________________ _ 

3. _________________ _ 

4. _________________ _ 

5. _________________ _ 

Sapling/Shrub Stratum (Plot size: 200 m2 
) 

1. None 

2. 

3. 

4. 

5. 

Herb Stratum (Plot size:_~2~00~m~2-

1. Batis maritima 

2. _________________ _ 

3., _________________ _ 

4. _________________ _ 

5. _________________ _ 

6. _________________ _ 

?. _________________ _ 

8. _________________ _ 

Woody Vine Stratum (Plot size: 200 m2
) 

1. None 
2. _________________ _ 

Remarks 

US Army Corps of Engineers 

Absolute Dominant Indicator 

% Cover Species? Status 

<5 Yes OBL 

_<-=5~_=Total Cover 

__ O=--_=Total Cover 

100 Yes OBL 

_1~0~0 __ =Total Cover 

0 =Total Cover 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: _____ (A) 

Total Number of Dominant 
Species Across All Strata: _____ (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 

Prevalence Index worksheet: 

Total % Cover of: 

(A/B) 

Multiply by: 

OBL species ____ _ x1= ______ _ 

FACW species ___ _ x2= ______ _ 

FAC species ____ _ x3= ______ _ 

FACU species ____ _ x4= ______ _ 

UPL species x5= ______ _ 

Column Totals: ____ (A) _____ (B) 

Prevalence Index = B/A= 

Hydrophytic Vegetation Indicators: 

__x 1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 

3 - Prevalence Index is .:::_3.01 

_Problematic Hydrophytic Vegetation 1 (Explain in 
Remarks or in the delineation report) 

11ndicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic. 
Hydrophytic 
Vegetation 
Present? Yes_X __ No __ _ 

Hawai'i and Pacific Islands Region-Version 2.0 



SOIL Sampling Point: SP-01 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ~ Color (moist) ~ TyQe 1 Loc2 Texture Remarks 
0-10 5YR 3/2 .1QQ_ none -- silt loam Qlaty 
10-16 5YR 2.5/2 ~ 5YR 3/4 _2_ c PL silt loam 
16-18 5YR 2.5/2 .1QQ_ -- fine sandy loam 

-- --
-- --
-- --

1Tvpe: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Lininq, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A 1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A 11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A 12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandv Gleved Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes x No 

Remarks: 
3-in thick mat of Batis maritima stems on surface. 

Confirms mapped soil type. Kealia silt loam is a moderately alkaline soil (NRCS, 2014c) and the alkalinity was confirmed by the presence of salt on the 
ground surface. Alkaline soils make redox features difficult to see. 

According to the Manual (USACE, 1987), because all dominant species have an indicator status of OBL and wetland hydrology is present, hydric soils 
are assumed to be present. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima!Y Indicators (minimum of one reguired: check all that aQQly) Secondary Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 
_x Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) _x Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) _x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) _x FAG-Neutral Test (D5) 
Water Stained Leaves (B9) Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? Yes --- No_X_ Depth (inches): none 

Water Table Present? Yes --- No_X_ Depth (inches): >18 

Saturation Present? Yes_X_ No __ Depth (inches): 10 Wetland Hydrology Present? Yes x No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 0902 

Applicant/Owner: County of Maui. Department of Public Works State/Terr./Comm.: Hawai'i lsland:.~M~o~lo=k=a~'i ____ Sampling Point: SP-02 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-05-6 (Moloka'i Ranch Ltd.) 

Landform (hillslope, coastal plain, etc.):~co=a=s=ta=l~p=la=i~n ___________ Local relief (concave, convex, none):~n~o=n=e~-------

Lat: 21° 05'16.29600"N Long: 157° 01'35.33810"W Datum: NAO 83 Slope (%):_~0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMW) NWI classification: Upland, but adjacent to PEM1T 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X~--- No ______ (lf no, explain in Remarks) 

Are Vegetation Yes , Soil Yes , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No_~X~ 

Are Vegetation No , Soil Yes , or Hydrology~N=o~ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS Att h - ac "t a s1 e maps h r . t I owmgsam1 l mg pom f t t oca ions ransec s, 1mpo rt t f t t an ea ures, e c. 

Hydrophytic Vegetation Present? Yes --- No x 
Hydric Soil Present? Yes --- No x Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes No X 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. PEM1T =semi-permanent tidal (fresh water) persistent, emergent palustrine 
wetland Iron and manganese redox features are less obvious in alkaline soils because redox concentrations and depletions of iron and manganese do 
not form readily in these soils. Therefore some recognized hydric soil indicators may be absent even ifthe soil is in fact hydric. In the past, area was 
used as cattle weigh station and campground, which disturbed vegetation and compacted soils. USAGE-permitted levee on SE-side of Kaunakakai 
Stream and levee on E-side of tidal inlet to the east prevents flooding of area. Several Himantopus mexicanus knudseni present in area. 

VEGETATION-Use scientific names of plants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 200 m2 ) % Cover Species? Status 

1. None Number of Dominant Species 

2. 
That Are OBL, FACW, or FAC: (A) 

3. Total Number of Dominant 

4. 
Species Across All Strata: (B) 

5. Percent of Dominant Species 
That Are OBL, FACW, or FAC: (A/B) 

0 =Total Cover 

Sapling/Shrub Stratum (Plot size: 200 m2
) 

Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 

4. FAC species x3= 

5. FACU species x4= 

0 =Total Cover UPL species x5= 

Herb Stratum (Plot size: 200 m2 ) Column Totals: (A) (B) 

1. None Prevalence Index = BIA= 
2. 

Hydrophytic Vegetation Indicators: 
3. 

4. 
_ 1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 
5. -
6. - 3 - Prevalence Index is .:::_3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 
Remarks or in the delineation report) 

8. 

0 =Total Cover 11ndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 200 m2
) 

present, unless disturbed or problematic. 
Hydrophytic 

1. None Vegetation 

2. Present? Yes ___ No_X_ 

0 =Total Cover 
Remarks: Vegetation may be absent due to ponding, alkaline soils, compacted soils, or ATV traffic. 
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SOIL Sampling Point: SP-02 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ~ Color (moist) ~ TyQe 1 Loc2 Texture Remarks 
0-2 7.5YR 2.5/2 .1QQ_ none -- silt loam Qlatey 
2-21 7.5YR 2.5/2 ~ 5YR4/6 _7_ c M silt loam 
21-22 -- -- sandy mucky mineral 

-- --
-- --
-- --

1Tvpe: C=Concentration, D=Deoletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Linina, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A 1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A 11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandv Gleved Matrix IS4l must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 

Generally confirms mapped soil type, although yellower than Kealia series. Kealia silt loam is a moderately alkaline soil (NRCS, 2014c). Alkaline soils 
make redox features difficult to see. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
PrimaQL Indicators (minimum of one reguired: check all that aQQly) Secondary Indicators (minimum of two reguired) 

- Surface Water (A 1) - Aquatic Fauna (B13) _x_ Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) _x_ Sparsely Vegetated Concave Surface (88) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (81) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (82) _x_ Presence of Reduced Iron (C4) _x_ Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAC-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes --- No_X_ Depth (inches): none 

Water Table Present? Yes --- No_X_ Depth (inches): >22 

Saturation Present? Yes --- No_X_ Depth (inches): >22 Wetland Hydrology Present? Yes x No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
Positive a, a dipridyl reaction 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DATA FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 0938 

Applicant/Owner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:"'M=o=lo=k=a_,_'i ____ Sampling Point: SP-03 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-05-6 (Moloka'i Ranch Ltd.) or (5) 3-01-3 (County of Maui) 

Landform (hillslope, coastal plain, etc.):~c~oa=s~t=al~P~la=i~n ___________ Local relief (concave, convex, none):~n~o~n~e _______ _ 

Lat: 21° 05' 16.98094"N Long: 157° 01'30.71001"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMWl NWI classification:~P~E=M~1T~--------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes _ __,X_,_ ___ No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes. ___ No __ X_ 

Are Vegetation No , Soil Yes , or Hydrology~N~o~ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS A ttac - h a site maps h owmQ samp mQ pomt ocat1ons transects, important eatures, etc. r f 

Hydrophytic Vegetation Present? Yes _x_ No 

Hydric Soil Present? Yes _x_ No Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes x No 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. PEM1T =semi-permanent tidal (fresh water) persistent, emergent palustrine 
wetland. Iron and manganese redox features are less obvious in alkaline soils because redox concentrations and depletions of iron and manganese do 
not form readily in these soils. Therefore some recognized hydric soil indicators may be absent even if the soil is in fact hydric. USAGE-permitted levee 
on SE-side of Kaunakakai Stream prevents flooding of area by stream. Located downslope of levee on E-side of tidal inlet, but at higher elevation than 
open water in tidal inlet. 

VEGETATION-Use scientific names of plants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 50 m2 ) % Cover Species? Status 

1. None Number of Dominant Species 

2. 
That Are OBL, FACW, or FAC: (A) 

3. Total Number of Dominant 

4. 
Species Across All Strata: (B) 

5. Percent of Dominant Species 
That Are OBL, FACW, or FAC: (A/B) 

0 =Total Cover 

Sapling/Shrub Stratum (Plot size: 50 m2
) 

Prevalence Index worksheet: 

1. None Total% Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 

4. FAC species x3= 

5. FACU species x4= 

0 =Total Cover UPL species x5= 

Herb Stratum (Plot size: 50 m2 ) Column Totals: (A) (B) 

1. None Prevalence Index = B/A= 
2. 

Hydrophytic Vegetation Indicators: 
3. 

4. 
_ 1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 
5. -
6. - 3 - Prevalence Index is .::,3.01 

7. 
_x Problematic Hydrophytic Vegetation 1 (Explain in 

Remarks or in the delineation report) 
8. 

0 =Total Cover 11ndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 50 m2
) 

present, unless disturbed or problematic. 
Hydrophytic 

1. None Vegetation 

2. Present? Yes_x __ No ___ 

0 =Total Cover 
Remarks: Vegetation may be absent due to ponding or alkaline soils. 
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SOIL Sampling Point: SP-03 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) __%____ Color (moist) ____..% Tii1:1e 1 Loc2 Texture Remarks 
0-1 7.5YR 3/3 .§Q__ Gleii 1 2.5/N .§Q__ D M muck laiiered, 1:1lateii 
1-6 7.5YR 3/3 ~ Gleii 1 2.5/N ~ D M muck laiiered 

-- Black ~ sandii muckii mineral 
6-19 7.5YR 3/3 1.QQ__ -- sandii loam sand=limestone 
19-22 darker with de1:1th to black -- sand 

-- --
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Lining, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 
_x Muck Presence (AS) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandy Gleved Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes x No 

Remarks: 

Generally confirms mapped soil type, although yellower than Kealia series. Kealia silt loam is a moderately alkaline soil (NRCS, 2014c) and the alkalinity 
was confirmed by the presence of salt on the ground surface. Alkaline soils make redox features difficult to see. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima[ll Indicators (minimum of one reguired: check all that a1:11:11ll) Secondarii Indicators (minimum of two reguired) 

- Surface Water (A 1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B 17) _x Sparsely Vegetated Concave Surface (BS) 
_x Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) _x Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) _x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAC-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes ___ No_X_ Depth (inches): >22 

Saturation Present? Yes_X __ No __ Depth (inches): 1 Wetland Hydrology Present? Yes x No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

Faint positive a, a dipridyl reaction 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 1015 

Applicant/Owner: County of Maui. Department of Public Works State!Terr./Comm.: Hawai'i lsland:=M=o=lo~k=a~'i ____ Sampling Point: SP-04 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-01-3 (County of Maui) 

Landform (hillslope, coastal plain, etc.):-=co=a=s=ta=l-"'p=la=in,,__ __________ Local relief (concave, convex, none):-'n'-"o=n=e'---------

Lat: 21° 05'18.32909"N Long: 157° 01'28.71655"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMWl NWI classification: Upland. but adjacent to PEM1T 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X'----- No _____ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology~Y~e~s __ significantly disturbed? Are "Normal Circumstances" present? Yes __ No_X __ 

Are Vegetation No , Soil Yes , or Hydrology No naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showing sampling point locations transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes No 

Yes ___ No 

Yes No 

x 
x 
x 

Is the Sampled Area 

within a Wetland? Yes No X 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. PEM1T =semi-permanent tidal (fresh water) persistent, emergent palustrine 
wetland. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of area by stream. Located downslope of levee adjacent to tidal 
inlet. 

VEGETATION-Use scientific names of plants. 

Tree Stratum (Plot size: 

1. Prosopis pa/Iida 

50 m2 
) 

2. ________________ _ 

3. ________________ _ 

4. ________________ _ 

5. ________________ _ 

Sapling/Shrub Stratum (Plot size: 

1. None 

2. 

3. 

4. 

5. 

Herb Stratum (Plot size: 

1. Batis maritima 

50 m2 
) 

2. ________________ _ 

3. ________________ _ 
4. ________________ _ 

5. ________________ _ 

6. ________________ _ 

?. ________________ _ 

8. ________________ _ 

Woody Vine Stratum (Plot size: 

1. None 
2. ________________ _ 

Absolute Dominant Indicator 

% Cover Species? Status 

80 Yes FACU 

~8~0 __ =Total Cover 

-~O~_=Total Cover 

5 Yes OBL 

~5 __ =Total Cover 

O =Total Cover 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: ---'-----(A) 

Total Number of Dominant 
Species Across All Strata: --~2=---___ (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 

Prevalence Index worksheet: 

Total% Cover of: 

50 (A/B) 

Multiply by: 

OBL species __ 5=----- x1= __ --'5=-----

FACW species ___ _ x2= ______ _ 

FAC species ____ _ x3= ______ _ 

FACU species __ 8=0=--- x4= __ ~3=2=0 ___ _ 

UPL species ____ _ x5= ______ _ 

Column Totals: _ _,8""5'--_(A) ---=3=25,,__ __ (B) 

Prevalence Index = B/A= 3.8 

Hydrophytic Vegetation Indicators: 

_ 1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 

3 - Prevalence Index is .:::_3.01 

_Problematic Hydrophytic Vegetation 1 (Explain in 
Remarks or in the delineation report) 

11ndicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic. 
Hydrophytic 
Vegetation 
Present? Yes ___ No_X_ 

Remarks: Shading by Prosopis pa/Iida has killed much of existing stand of Batis maritima. Dead Batis maritima = 50% cover. 
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SOIL Sampling Point: SP-04 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
{inches) Color (moist) ~ Color (moist) ~ Tyge 1 Loc2 Texture Remarks 
0-4 7.SYR 2.S/3 .1.QQ__ none -- silty clay 
4-20 7.SYR 2.S/3 .1.QQ__ none -- MS sand 
20-22 limestone sand .1.QQ__ none -- sand 

-- --
-- --
-- --

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Linina, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (SS) - Stratified Layers (AS) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A 11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandy Gleved Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima[Y Indicators (minimum of one reguired: check all that ai;ii;ily) Secondary Indicators (minimum of two reguired) 

- Surface Water (A 1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (CS) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

- Iron Deposits (BS) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAG-Neutral Test (DS) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes --- No_X_ Depth (inches): none 

Water Table Present? Yes ___ No_X_ Depth (inches): >22 

Saturation Present? Yes _x_ No __ Depth (inches): 17 Wetland Hydrology Present? Yes No x 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

Negative a, a dipridyl reaction 

HLW = -.2S ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 1040 

Applicant/Owner: County of Maui. Department of Public Works Staterrerr./Comm.: Hawai'i lsland:=M=o=lo=k=a~'i ____ Sampling Point: SP-05 

lnvestigator(s): Susan Burr. Chad Linebaugh, Rachel Knapstein TMK/Parcel: (5) 3-01-3 (County of Maui) 

Landform (hillslope, coastal plain, etc.):~co=a=s=ta=l'-'p=la=i=n ___________ Local relief (concave, convex, none):_c=o=n=c=av,,_,e=--------

Lat: 21° 05'18.54653"N Long: 157° 01'28.83313"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMW) NWI classification: Upland, but adjacent to PEM1T 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X~--- No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology~Y~e~s __ significantly disturbed? Are "Normal Circumstances" present? Yes ___ No~X~-

Are Vegetation No , Soil_~N=o ___ , or Hydrology No naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showing sampling point locations transects, important features, etc. 

Hydrophytic Vegetation Present? Yes __ X_ No 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes __ X_ No 

Yes X No 

Is the Sampled Area 

within a Wetland? Yes X No 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. PEM1T =semi-permanent tidal (fresh water) persistent, emergent palustrine 
wetland. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of area by stream. Located downslope of levee adjacent to tidal 
inlet. 

VEGETATION-Use scientific names of plants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 20 m2 ) % Cover Species? Status 

1. Rhizog_hora mangle 90 Yes OBL Number of Dominant Species 

2. 
That Are OBL, FACW, or FAC: 

3. Total Number of Dominant 

(A) 

4. 
Species Across All Strata: (B) 

5. Percent of Dominant Species 
That Are OBL, FACW, or FAC: (A/B) 

90 =Total Cover 

Sapling/Shrub Stratum (Plot size: 20 m2
) 

Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 

4. FAC species x3= 

5. FACU species x4= 

0 =Total Cover UPL species x5= 

Herb Stratum (Plot size: 20 m2 ) Column Totals: (A) (B) 

1. None Prevalence Index = B/A= 
2. 

Hydrophytic Vegetation Indicators: 
3. 

4. 
_X_ 1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 
5. -

6. - 3 - Prevalence Index is ~3.01 

7. _ Problematic Hydrophytic Vegetation 1 (Explain in 
Remarks or in the delineation report) 

8. 

_o __ =Total Cover 1 Indicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 20m2
) 

present, unless disturbed or problematic. 
Hydrophytic 

1. None Vegetation 

2. Present? Yes x No __ 

0 =Total Cover 
Remarks: 
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SOIL Sampling Point: SP-05 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ....?&__ Color (moist) ______.?& TyQe 1 Loc2 Texture Remarks 
0-12 7.5YR 2.5/1 §Q_ 7.5YR 2.5/2 _1§__ c M mucky claii faint contrast 

-- 5YR4/6 __ 3 c PL Qrominent contrast 

-- Black _2_ D M 
12-19 7.5YR 2.5/1 1QQ_ none -- muck 

-- --
-- --

1Tvpe: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Linino, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A 1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) __x Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 
31ndicators of hydrophytic vegetation and wetland hydrology - Thick Dark Surface (A12) - Redox Depressions (F8) 

Sandv Gleved Matrix !S4\ must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes x No 

Remarks: 

According to the Manual (USACE, 1987), because all dominant species have an indicator status of OBL and wetland hydrology is present, hydric soils 
can be assumed to be present. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima[ll Indicators (minimum of one reguired: check all that aQQIYl Secondarii Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 
__x Saturation (A3) __x Hydrogen Sulfide Odor (C1) __x Drainage Patterns (B10) 

- Water Marks (B1) __x Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) __x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) __x FAC-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes __ x_ No __ Depth (inches): 14 

Saturation Present? Yes_X __ No __ Depth (inches): at surface Wetland Hydrology Present? Yes x No __ 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 1113 

Applicant/Owner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:~M~o~lo~k=a'~i ___ Sampling Point SP-06 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-01-3 (County of Mauil or (5) 3-01-6 (R.W. Meyer Ltd. et al.) 

Landform (hillslope, coastal plain, etc.):.~co=a=s=ta=l~p=la=in~---------- Local relief (concave, convex, none):.~no=n=e~-------

Lat 21° 05'19.49241"N Long: 157° 01'27.14277"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam CKMW) NWI classification:~U'-=la=n=d~-------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X~--- No _____ (lf no, explain in Remarks) 

Are Vegetation Yes , Soil Yes , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No_X __ 

Are Vegetation No , Soil Yes , or Hydrology~N~o~ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showinQ sampling point locations transects, important features, etc. 

Hydrophytic Vegetation Present? Yes _x_ No 

Hydric Soil Present? Yes _x_ No Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes x No on boundary 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. Top 12-in layer appears to be fill. 

VEGETATION U - ff f I se sc1en 1 1c names o p ants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 50 m2 ) % Cover Species? Status 

1. None Number of Dominant Species 
--- ThatAre OBL, FACW, or FAG: (A) 

2. 

3. Total Number of Dominant 

4. 
Species Across All Strata: (B) 

5. Percent of Dominant Species 
That Are OBL, FACW, or FAG: (A/B) 

=Total Cover 

Sapling/Shrub Stratum (Plot size: 50 m2
) 

Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 

4. FAG species x3= 

5. F ACU species x4= 

0 =Total Cover UPL species x5= 

Herb Stratum (Plot size: 50 m2 ) Column Totals: (A) (B) 

1. Batis maritima 50 Yes OBL Prevalence Index= B/A= 
2. 

Hydrophytic Vegetation Indicators: 
3. 

4. 
_x_ 1 - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% 
5. -

6. - 3 - Prevalence Index is :s,3.01 

7. 
_Problematic Hydrophytic Vegetation 1 (Explain in 

Remarks or in the delineation report) 
8. 

50 =Total Cover 1lndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 50 m2
) 

present, unless disturbed or problematic. 
Hydrophytic 

1. None Vegetation 

2. Present? Yes x No __ 

0 =Total Cover 
Remarks: 
Remaining ground is bare. Prosopis pa/Iida is overhanging sampling point. 
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SOIL Sampling Point: SP-06 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ~ Color (moist) ___?@ Tii1:1e 

1 Loc2 Texture Remarks 
0-12 red and black lQ.._ -- gravel fill 

10YR 2/1 Z§__ -- muck or muckii mineral 
12-21 7.SYR 2.S/1 1QQ__ -- muck or muckii mineral 

-- --
-- --
-- --

1Tvpe: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore LininQ, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A 1) - Sandy Redox (SS) - Stratified Layers (AS) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandv Gleved Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes x No 

Remarks: 
Hio Place road is located to the NE of SP-06. SP-06 is located to the N of Moloka'i Treasures building. 

0-12 in-layer is gravel in which the interstices are filled with muck. 

According to the Manual (USACE, 1987), because all dominant species have an indicator status of OBL and wetland hydrology is present, hydric soils 
are assumed to be present. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima[ll Indicators (minimum of one reguired: check all that aQQlll) Secondarii Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) _x Salt Deposits (CS) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

- Iron Deposits (BS) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) _x FAG-Neutral Test (DS) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes --- No_X_ Depth (inches): none 

Water Table Present? Yes --- No x Depth (inches): >21 

Saturation Present? Yes --- No x Depth (inches): >21 Wetland Hydrology Present? Yes x No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

Negative a, a dipridyl reaction 

HLW = -.2S ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16, 2014 Time: 1130 

Applicant/Owner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:=M=o=lo=k=a~'i ____ Sampling Point: SP-07 

lnvestigator(s): Susan Burr. Chad Linebaugh, Rachel Knapstein TMK/Parcel: (5) 3-05-6 (Moloka'i Ranch Ltd.) or (5) 3-01-3 (County of Maui) 

Landform (hillslope, coastal plain, etc.):-=c=-oa=s,,,,t=al"-'p=la=i""n ___________ Local relief (concave, convex, none):_c=o=n=c=av'°"e=--------

Lat: 21° 05'21.34611 "N Long: 157° 01 '25.75550"W Datum: NAO 83 Slope (%):_~0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMWl NWI classification:--=U=l,,,an""'d"----------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes._~X~--- No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil Yes , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No_~X~-

Are Vegetation No , Soil Yes , or Hydrology No naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showing sampling point locations transects, important features, etc. 

Hydrophytic Vegetation Present? Yes _x __ No 

Hydric Soil Present? Yes x No Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes x No 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. Iron and manganese redox features are less obvious in alkaline soils because 
redox concentrations and depletions of iron and manganese do not form readily in these soils. Therefore some recognized hydric soil indicators may be 
absent even if the soil is in fact hydric. USACE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of area by stream. SP-07 is in a 
swale S of the pump station. Top 6 in may be fill. 

VEGETATION-Use scientific names of plants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 15 m2 ) % Cover Species? Status 

1. None Number of Dominant Species 
--- That Are OBL, FACW, or FAC: (A) 

2. 

3. Total Number of Dominant 

4. 
Species Across All Strata: (8) 

5. Percent of Dominant Species 
That Are OBL, FACW, or FAC: (A/B) 

0 =Total Cover 

Sapling/Shrub Stratum (Plot size: 15 m2
) 

Prevalence Index worksheet: 

1. None Total% Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 

4. FAC species x3= 

5. F ACU species x4= 

0 =Total Cover UPL species x5= 

Herb Stratum (Plot size: 15 m2 ) Column Totals: (A) (B) 

1. Batis maritima 80 Yes OBL Prevalence Index= B/A= 
2. Distichilis sgJcata 2 No FACW 

Hydrophytic Vegetation Indicators: 
3. Plucea indica 1 No FAC 

_X_ 1 - Rapid Test for Hydrophytic Vegetation 
4. Heliotrog_ium curassavicum 1 No FAC 

2 - Dominance Test is >50% -5. Sg_erg_ularia marina [syn: Sg_erg_ularia salina] 1 No FAC 

6. Leg_tochloa fusca 1 No FACW - 3 - Prevalence Index is ::_3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 
Remarks or in the delineation report) 

8. 

86 =Total Cover 11ndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 15 m2
) 

present, unless disturbed or problematic. 
Hydrophytic 

1. None Vegetation 

2. Present? Yes x No ___ 

0 =Total Cover 
Remarks: Remaining ground is bare. 
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SOIL Sampling Point: SP-07 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ~ Color (moist) ~ TyQe 1 Loc2 Texture Remarks 
0-6 §Q__ -- cobble rounded "river rocks" 

7.5YR 3/3 6.§__ -- loamy sand 
6-15 7.5YR 3/3 1QQ__ -- sand 
15-24 7.5YR 2.5/1 .§Q__ -- D M sand 

7.5YR 3/3 6Q__ --
-- --

1Tvoe: C=Concentration, D=Deoletion, RM=Reduced Matrix, MS=Masked Sand Grains 'Location: PL=Pore Lining, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A 11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A 12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandv Gleved Matrix (S4\ must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes x No 

Remarks: 

According to the Manual (USAGE, 1987), because all dominant species have an indicator status of OBL and wetland hydrology is present, hydric soils 
are assumed to be present. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Primary Indicators (minimum of one reguired: check all that ai;rnly) Secondary Indicators (minimum of two reguired) 

- Surface Water (A 1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) __x Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) __x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) __x FAG-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes --- No __ x_ Depth (inches): none 

Water Table Present? Yes _x_ No ___ Depth (inches): 19 

Saturation Present? Yes x No ___ Depth (inches): 13 Wetland Hydrology Present? Yes x No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DATA FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16, 2014 Time: 1130 

Applicant/Owner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:.~M=o~lo~k=a~'i ____ Sampling Point: SP-08 

lnvestigator(s): Susan Burr, Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-01-3 (County of Maui) 

Landform (hillslope, coastal plain, etc.):~co=a=s=ta=l~p=la=in~---------- Local relief (concave, convex, none):_c=o~n=c=av"'""e'--------

Lat: 21° 05'21.88428"N Long: 157° 01 '24.83455"W Datum: NAO 83 Slope (%):_~0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMW) NWI classification:-'U=-=la=n=d,__ __________________ _ 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X'----- No _____ (lf no, explain in Remarks) 

Are Vegetation No , Soil Yes , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No_-"'X~-

Are Vegetation No , Soil Yes , or Hydrology No naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showing sampling point locations transects, important features, etc. 

Hydrophytic Vegetation Present? Yes _x_ No 

Hydric Soil Present? Yes --- No x Is the Sampled Area 

Wetland Hydrology Present? Yes No x within a Wetland? Yes No x 
Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. SP-08 is 4 m E of SP-09 in the swale E of the pump station. Tarmac is to E. Immediately E of SP is a mound of soil and cut vegetation. 
Top 6-in appears to be fill. 

VEGETATON-u se scientific names of p ants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 15 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant 

4. Species Across All Strata: 3 (B) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: 66 (A/B) 

Sapling/Shrub Stratum (Plot size: 15 m2
) Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 
3. FACW species x2= 
4. 

FAC species x3= 
5. 

FACU species x4= 
0 =Total Cover 

15 m2 
UPL species x5= 

Herb Stratum (Plot size: ) 

1. Atrig}ex semibaccata 15 Yes FAC 
Column Totals: (A) (B) 

2. Cenchrus ci/iaris [syn: Pennisetum ci/iare] 5 Yes FACU 
Prevalence Index = B/A= 

3. Chloris radiata 5 Yes FAC Hydrophytic Vegetation Indicators: 

4. _ 1 - Rapid Test for Hydrophytic Vegetation 

5 .. __JS_ 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is 9.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

25 =Total Cover 
11ndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 15 m2
) present, unless disturbed or oroblematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes x No __ 

0 =Total Cover 
Remarks: Remaining ground is bare. Pluchea indica at higher elevations. 
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SOIL Sampling Point: SP-08 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) __..%..__ Color (moist) ____..% TyQe 1 Loc2 Texture Remarks 
0-6 7.SYR 3/3 ZQ_ none -- loamy sand 

gravel 1Q__ --
6-21 7.SYR 3/3 1QQ_ none -- silty clay loam faint hydrogen sulfide odor 
21-23 7.SYR 3/3 1QQ_ none -- silty clay loam 

-- --
-- --

1Tvpe: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Lining, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (SS) - Stratified Layers (AS) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (AB) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- -Depleted Below Dark Surface (A 11) Depleted Dark Surface (F7) 
31ndicators of hydrophytic vegetation and wetland hydrology - Thick Dark Surface (A12) - Redox Depressions (F8) 

Sandv Gleved Matrix (S4) must be present, unless disturbed or oroblematic. 
Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima[Y Indicators (minimum of one reguired: check all that aQQly) Secondary Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (BB) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (CS) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

- Iron Deposits (BS) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAG-Neutral Test (DS) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes ___ No x Depth (inches): >23 

Saturation Present? Yes No_X_ Depth (inches): >23 Wetland Hydrology Present? Yes --- No x 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

Faint a, a dipridyl reaction at 21-in (too deep to meet C4, even if top 6-in is considered fill). 

Even if top 6-in is considered fill, hydrogen sulfide odor is too deep (15 in) to meet Indicator C1. 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

ProjecUSite:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 1223 

Applicant/Owner: County of Maui. Department of Public Works State/Terr./Comm.: Hawai'i lsland:,'"'M""o"'lo=k=a_,_'i ____ Sampling Point SP-09 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: (5) 3-01-3 (County of Maui\ 

Landform (hillslope, coastal plain, etc.):.~c=oa=s~t=al~P~la=i~n ___________ Local relief (concave, convex, none):_c"'o~n""c,,,a_,,,ve"-------

Lat 21° 05'21.98213"N Long: 157° 01'24.96278"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam CKMWl NWI classification:~U~la=n~d~--------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes _ ___,,X_,_ ___ No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes X No __ _ 

Are Vegetation No , Soil Yes , or Hydrology~N~o ___ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDI GS A N - ttac h a site maps h owinQ samp mQ pomt ocat1ons transects, important eatures, etc. r f 

Hydrophytic Vegetation Present? Yes _x __ No 

Hydric Soil Present? Yes --- No x Is the Sampled Area 

Wetland Hydrology Present? Yes --- No _ x_ within a Wetland? Yes ___ No __ x _ 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USACE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. SP-09 is in the swale E of the pump station. 

VEGETATION U - ff se sc1en 1 1c names o f I t pans. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 10 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: 3 (A) 

3. Total Number of Dominant 

4. Species Across All Strata: 3 (B) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: 100 (A/B) 

Sapling/Shrub Stratum (Plot size: 10 m2
) Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 
3. FACW species x2= 
4. 

FAC species x3= 
5. 

FACU species x4= 
0 =Total Cover 

10 m2 
UPL species x5= 

Herb Stratum (Plot size: ) 

1. Pluchea indica 40 Yes FAC 
Column Totals: (A) (B) 

2. Chloris radiata 20 Yes FAC 
Prevalence Index= B/A= 

3. HelitrogJum curassavicum 10 Yes FAC Hydrophytic Vegetation Indicators: 

4. _ 1 - Rapid Test for Hydrophytic Vegetation 

5 .. i 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is _::::3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

70 =Total Cover 
11ndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 10 m2
) present, unless disturbed or problematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes x No __ 

0 =Total Cover 
Remarks: Remaining ground is bare. 
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SOIL Sampling Point: SP-09 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ~ Color (moist) ____..% T~Qe 1 Loc2 Texture Remarks 
0-12 7.5YR 3/3 .9.Q__ none -- sand 

river rocks .9.Q__ -- cobble 
12-20 7.5YR 3/2 1.QQ_ none -- sand 
20-22 1.QQ_ none -- gravel 

-- --
-- --

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Lining, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 
31ndicators of hydrophytic vegetation and wetland hydrology - Thick Dark Surface (A12) - Redox Depressions (F8) 

Sandy Gleyed Matrix (S4) must be present, unless disturbed or Problematic. 
Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima!Y Indicators (minimum of one reguired: check all that aQQI~ Secondar~ Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (CS) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) _x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAC-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes --- No_X_ Depth (inches): none 

Water Table Present? Yes x No __ Depth (inches): 20 

Saturation Present? Yes x No __ Depth (inches): 18 Wetland Hydrology Present? Yes --- No x 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

Negative a, a dipridyl reaction 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 
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WETLAND DETERMINATION DATA FORM-Hawai'i and Pacific Islands 

Project!Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 1239 

Applicant/Owner: County of Maui, Department of Public Works State!Terr./Comm.: Hawai'i lsland:.'-=M=o=lo=k=a_,_'i ____ Sampling Point: SP-1 O 

lnvestigator(s): Susan Burr. Chad Linebaugh, Rachel Knapstein TMK/Parcel: (5) 3-01-8-76A (Moloka'i Ranch Ltd.) 

Landform (hillslope, coastal plain, etc.):~co~a=s~ta=l~p=la=in~---------- Local relief (concave, convex, none):_c=o=n=c=av_,_,e""--------

Lat: 21° 05'21.81361 "N Long: 157° 01 '23.27825"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMWl NWI classification:_,U=la:o.:n.:.::d,__ __________________ _ 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes _ __,_X,__ ___ No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes X No __ _ 

Are Vegetation Yes , Soil No , or Hydrology~N~o ___ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS A ttac - h a site maps h r owmi:i samp mi:i pomt ocat1ons transects, 1mpo rt t f t t an ea ures, e c. 

Hydrophytic Vegetation Present? Yes No x 
Hydric Soil Present? Yes No x Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes No x 
Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. SP-10 is in swale E of the pump station. Standing water is likely often present in swale and makes vegetation problematic. 

VEGETATION U - ff f I t se sc1en 1 1c names o p an s. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 10 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: (A) 

3. Total Number of Dominant 

4. 
Species Across All Strata: (B) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: (A/B) 

Sapling/Shrub Stratum (Plot size: 10 m2
) Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 
4. 

FAC species x3= 
5. 

FACU species x4= 
0 =Total Cover 

10 m2 
UPL species x5= 

Herb Stratum (Plot size: ) 
Column Totals: (A) (B) 

1. None 

2. 
Prevalence Index = B/A= 

3. Hydrophytic Vegetation Indicators: 

4. _ 1 - Rapid Test for Hydrophytic Vegetation 

5 .. - 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is ,::3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

_o_ =Total Cover 11ndicators of hydric soil and wetland hydrology must be 
Woody Vine Stratum (Plot size: 10 m2

) present, unless disturbed or oroblematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes ___ No x 

0 =Total Cover 
Remarks: 
Ground is bare, but Pluchea indica (FAC), Chloris radiata (FAC), and Cynodon dactylon (FAC) are nearby. Asphalt lot is 2-m to south of SP-10. 
US Army Corps of Engineers 

.. .. 
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SOIL Sampling Point: SP-10 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) _'.L Color (moist) ____..% TyQe 1 Loc2 Texture Remarks 
0-8 7.5YR 3/3 .1QQ__ none -- sandy clay 
8-20 7.5YR 2.5/1 .1QQ__ -- MS M sand 

-- --
-- --
-- --
-- --

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Lininq, M=Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3
: 

- Histisols (A1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (AS) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 
31ndicators of hydrophytic vegetation and wetland hydrology - Thick Dark Surface (A12) - Redox Depressions (F8) 

Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 
8-20 layer with muck is too deep to meet S7. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima!Y Indicators (minimum of one reguired: check all that aQi;ily) Secondary Indicators (minimum of two reguired) 

- Surface Water (A 1) - Aquatic Fauna (B13) _x Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B 17) _x Sparsely Vegetated Concave Surface (BS) 

L Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) _x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) _x_ FAG-Neutral Test (D5) 
Water Stained Leaves (89) - Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes x No __ Depth (inches): 13 

Saturation Present? Yes x No __ Depth (inches): 10 Wetland Hydrology Present? Yes _x_ No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 

No evidence of salt on surface. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16, 2014 Time: 1309 

Applicant/Owner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:'-'-M~o~lo~k=a~'i ____ Sampling Point: SP-11 

lnvestigator(s): Susan Burr, Chad Linebaugh, Rachel Knapstein TMK/Parcel: 151 3-01-8: 76A (Moloka'i Ranch Ltd.) 

Landform (hillslope, coastal plain, etc.):-"c""'oa""s""t""al..,p'""la""i,_,_n ___________ Local relief (concave, convex, none):_c=o"'-n=c=av=e~------

Lat: 21° 05'21.98756"N Long: 157° 01'23.93691"W Datum: NAO 83 Slope (%):_~0 ____ _ 

Soil Map Unit Name: Kealia Silt Loam IKMW) NWI classification:_,U=l=an"'d,,__ ___________________ _ 

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X~--- No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No_~X~-

Are Vegetation Yes , Soil No , or Hydrology__,_N=o,__ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showing sampling point locations transects, important features, etc. 

Hydrophytic Vegetation Present? Yes_~X~- No 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes ____ No 

Yes X No 

x Is the Sampled Area 

within a Wetland? Yes No X 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. 

VEGETATION U - ff f I t se sc1en 1 1c names o p1an s. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 10 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: 4 (A) 

3. Total Number of Dominant 

4. Species Across All Strata: 4 (B) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: 100 (NB) 

Sapling/Shrub Stratum (Plot size: 10 m2
) Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 
3. FACW species x2= 
4. 

FAC species x3= 
5. 

F ACU species x4= 
0 =Total Cover 

10 m2 UPL species x5= 
Herb Stratum (Plot size: ) 

1. Helitrog}um curassavicum 2 Yes FAC 
Column Totals: (A) (B) 

2. Sesuvium g_ortulacastrum 2 Yes FAC 
Prevalence Index = B/A= 

3 Chloris radiata 2 Yes FAC Hydrophytic Vegetation Indicators: 

4. Pluchea indica 2 Yes FAC _ 1 - Rapid Test for Hydrophytic Vegetation 

5 .. _x 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is :::_3.01 

7. _ Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

_8_ =Total Cover 11ndicators of hydric soil and wetland hydrology must be 
Woody Vine Stratum (Plot size: 10 m2

) present, unless disturbed or problematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes x No __ 

0 =Total Cover 
Remarks: 
Remaining ground is bare. 
US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



SOIL Sampling Point: SP-11 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches} Color (moist) ___'.'&___ Color (moist) ____..% TyQe 1 Loc2 Texture Remarks 
0-13 7.5YR 3/3 .1QQ_ none -- sandy clay 
13-20 7.5YR 3/3 ~ -- sandy clay loam 

10R 4/8 .fQ___ --
-- --
-- --
-- --

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 'Location: PL=Pore Lining, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A 11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 

- Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Primaty Indicators (minimum of one reguired: check all that am;ily) Secondary Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (813) - Surface Soil Cracks (86) 

- High Water Table (A2) - Tilapia Nests (817) __x Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (810) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) - Salt Deposits (C5) 

- Drift Deposits (83) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) __x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAC-Neutral Test (D5) 

- Water Stained Leaves (89) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes ___ No x Depth (inches): >20 

Saturation Present? Yes ___ No_X_ Depth (inches): >20 Wetland Hydrology Present? Yes _x_ No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 

No evidence of salt on surface. 

SP-11 is located just west of soil surface cracks. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



WETLAND DETERMINATION DATA FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16. 2014 Time: 1325 

Applicant/Owner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:"'M'""o"'lo""k"'a'"""'i ____ Sampling Point: SP-12 

lnvestigator(s): Susan Burr. Chad Linebaugh, Rachel Knapstein TMK/Parcel: (5) 3-01-8: 76A (Moloka'i Ranch Ltd.) 

Landform (hillslope, coastal plain, etc.):~c~oa=s~ta=l~P~la=i~n ___________ Local relief (concave, convex, none):_c=o~n~c=av=e~------

Lat: 21° 05'21.42222"N Long: 157° 01 '22.25238"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMWl NWI classification:~U~l=an~d~--------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes. _ __,X"----- No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil No , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No_=X~-

Are Vegetation No , Soil No ' or Hydrology~N~o~ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS A ttac - h a site maps h f owmQ samplinQ point ocat1ons transects, important eatures, etc. 

Hydrophytic Vegetation Present? Yes x No 

Hydric Soil Present? Yes No x Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes No x 
Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. SP-12 is in swale near Kaunakakai Place. Highway is to the north and asphalt parking lot is to the south. 

VEGETATION U - ff f I t se sc1en 1 1c names o p an s. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 10 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: 2 (A) 

3. Total Number of Dominant 

4. Species Across All Strata: 3 (8) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: 66 (A/B) 

Sapling/Shrub Stratum (Plot size: 10 m2
) Prevalence Index worksheet: 

1. Pluchea indica 5 Yes FAC Total % Cover of: Multiply by: 

2. Leucaena leucoceQ.hala <5 Yes UPL OBL species x1= 
3. FACW species x2= 
4. 

FAC species x3= 
5. 

FACU species x4= 
<10 =Total Cover 

10 m2 UPL species x5= 
Herb Stratum (Plot size: ) 

1. HelitroQ.ium curassavicum <5 No FAC 
Column Totals: (A) (B) 

2 Chloris radiata 5 No FAC 
Prevalence Index = B/A= 

3_. Pluchea indica 10 No FAC Hydrophytic Vegetation Indicators: 

4 C¥,nodon dact¥,lon 70 Yes FAC _ 1 - Rapid Test for Hydrophytic Vegetation 

5. __x 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is :::_3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

<90 =Total Cover 11ndicators of hydric soil and wetland hydrology must be 
Woody Vine Stratum (Plot size: 10 m2

) present, unless disturbed or problematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes x No ---

0 =Total Cover 
Remarks: 
Cassia sp. tree canopy overhangs SP-12. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



SOIL Sampling Point: SP-12 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) ___'.'&___ Color (moist) ____..% Tyi;ie 1 Loc2 Texture Remarks 
0-8 7.5YR 3/3 1QQ_ none -- clay 
8-22 7.5YR 2.5/1 1QQ_ -- MS M sand 

-- --
-- --
-- --
-- --

1Tvpe: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Linina, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandv Gleved Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 
8-22 layer with muck is too deep to meet S7. 

Soil layers are similar to SP-10. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima!}'. Indicators (minimum of one reguired: check all that ai;ii;ily) Secondary Indicators (minimum of two reguired) 

- Surface Water (A1) - Aquatic Fauna (B13) _x Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) - Sparsely Vegetated Concave Surface (B8) 

L Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) _x Presence of Reduced Iron (C4) - Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) _x Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAG-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes x No __ Depth (inches): 13 

Saturation Present? Yes x No __ Depth (inches): 8 Wetland Hydrology Present? Yes _x_ No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 

Positive a, a dipridyl reaction at 8 in. 
No evidence of salt on surface. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16, 2014 Time: 1400 

Applicant/Owner: County of Maui. Department of Public Works State/Terr./Comm.: Hawai'i lsland:.'""M=o=lo=k=a_,_'i ____ Sampling Point: SP-13 

lnvestigator(s): Susan Burr. Chad Linebaugh, Rachel Knapstein TMK/Parcel: (5) 3-01-3 (County of Maui) 

Landform (hillslope, coastal plain, etc.):_,.co""a.,,,s.,.ta.,,l_,,p'""la,,..i:..:.n ___________ Local relief (concave, convex, none):_c""o'-'-n"'c=av_,_,e""--------

Lat: 21° 05'20.93297"N Long:_~1=57~0~0~1~'2=5~.8=0=2~14~"~W~ ____ Datum: NAD 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam (KMWl NWI classification:~U~la=n~d~--------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes _ __,X_,_ ___ No ______ (lf no, explain in Remarks) 

Are Vegetation Yes , Soil Yes , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes ___ No X 

Are Vegetation No , Soil Yes , or Hydrology~N~o~ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS A ttac - h a site maps h r owm~ samp m~ pomt f ocat1ons transects, important eatures, etc. 

Hydrophytic Vegetation Present? Yes No x 
Hydric Soil Present? Yes No x Is the Sampled Area 

Wetland Hydrology Present? Yes No x within a Wetland? Yes No x 
Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of area by stream. SP-13 
is near of range marker. Iron and manganese redox features are less obvious in alkaline soils because redox concentrations and depletions of iron and manganese do not 
form readily in these soils. Therefore some recognized hydric soil indicators may be absent even if the soil is in fact hydric. In the past, area was used as cattle weigh station 
and campground, which disturbed vegetation and compacted soils. The area around SP-13 currently receives a fair amount of vehicle traffic. 

VG E ETAT 10 f N-Use scienti ic names o f I pants. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 250 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: (A) 

3. Total Number of Dominant 

4. Species Across All Strata: (8) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: (A/B) 

Sapling/Shrub Stratum (Plot size: 250 m2
) Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 

3. F ACW species x2= 
4. 

FAC species x3= 
5. 

FACU species x4= 
0 =Total Cover 

250 m2 UPL species x5= 
Herb Stratum (Plot size: ) 

1. None 
Column Totals: (A) (B) 

2. 
Prevalence Index= B/A= 

3. Hydrophytic Vegetation Indicators: 

4. _ 1 - Rapid Test for Hydrophytic Vegetation 

5. - 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is .::_3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

0 =Total Cover 
1lndicators of hydric soil and wetland hydrology must be 

Woody Vine Stratum (Plot size: 250 m2 
) oresent, unless disturbed or oroblematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes No x ---

0 =Total Cover 

Remarks: Vegetation may be absent due to alkaline soils, compacted soils, traffic, or maintenance so as not to obscure view of range marker. 
US Army Corps of Engineers 
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SOIL Sampling Point: SP-13 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color (moist) __..%.._ Color (moist) ___?4 TyQe 1 Loc2 Texture Remarks 
0-20 7.SYR 3/3 .1QQ_ none -- silt loam hard Qacked 

-- --
-- --
-- --
-- --
-- --

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Lining, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A1) - Sandy Redox (SS) - Stratified Layers (AS) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A 12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes No x 

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima[Y Indicators (minimum of one reguired: check all that aQQly} Secondary Indicators (minimum of two reguired) 

- Surface Water (A 1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B 17) - Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) _x Salt Deposits (CS) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

- Iron Deposits (BS) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) - FAG-Neutral Test (DS) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes No_X __ Depth (inches): >20 

Saturation Present? Yes No_X __ Depth (inches): >20 Wetland Hydrology Present? Yes --- No x 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.2S ft at 10:30 am. HHW = 2.2 at 4:30 pm. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



WETLAND DETERMINATION DAT A FORM-Hawai'i and Pacific Islands 

Project/Site:Kaunakakai Drainage System "B" City: Kaunakakai Sampling Date: April 16, 2014 Time: 1426 

ApplicanUOwner: County of Maui, Department of Public Works State/Terr./Comm.: Hawai'i lsland:'"'M'""o"'lo""k"'a'-''i ____ Sampling Point: SP-14 

lnvestigator(s): Susan Burr. Chad Linebaugh. Rachel Knapstein TMK/Parcel: 15) 3-05-6 (Moloka'i Ranch Ltd.) 

Landform (hillslope, coastal plain, etc.):.~c=oa=s=t=al~p=la=i~n ___________ Local relief (concave, convex, none):..=co""n...,c00a""ve"--------

Lat: 21° 05'20.69379"N Long: 157° 01 '27.32929"W Datum: NAO 83 Slope (%):_=0 ___ _ 

Soil Map Unit Name: Kealia Silt Loam IKMWl NWI classification:~U~la=n~d~--------------------

Are climactic/hydrologic conditions on the site typical for this time of year: Yes_~X~--- No ______ (lf no, explain in Remarks) 

Are Vegetation No , Soil Yes , or Hydrology Yes significantly disturbed? Are "Normal Circumstances" present? Yes. ___ No __ X __ 

Are Vegetation No , Soil Yes , or Hydrology~N~o~ __ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS-Attach a site map showing sampling point locations transects, important f eatures, etc. 

Hydrophytic Vegetation Present? Yes x No 

Hydric Soil Present? Yes x No --- Is the Sampled Area 

Wetland Hydrology Present? Yes x No within a Wetland? Yes x No 

Remarks: KMW is on the 2014 National Hydric Soils list for Moloka'i. USAGE-permitted levee on SE-side of Kaunakakai Stream prevents flooding of 
area by stream. Iron and manganese redox features are less obvious in alkaline soils because redox concentrations and depletions of iron and 
manganese do not form readily in these soils. Therefore some recognized hydric soil indicators may be absent even if the soil is in fact hydric. In the 
past, area was used as cattle weigh station and campground, which disturbed vegetation and compacted soils. 

VEGETATION U - ff f I t se sc1en 1 1c names o p an s. 
Absolute Dominant Indicator 

Dominance Test worksheet: 
Tree Stratum (Plot size: 250 m2 ) % Cover Species? Status 

1. None Number of Dominant Species ---
2. That Are OBL, FACW, or FAC: (A) 

3. Total Number of Dominant 

4. Species Across All Strata: (B) 

5. Percent of Dominant Species 

0 =Total Cover That Are OBL, FACW, or FAC: (A/B) 

Sapling/Shrub Stratum (Plot size: 250 m2 
) Prevalence Index worksheet: 

1. None Total % Cover of: Multiply by: 

2. OBL species x1= 

3. FACW species x2= 
4. FAC species x3= 
5, 

FACU species x4= 
0 =Total Cover 

250 m2 
UPL species x5= 

Herb Stratum (Plot size: ) 
Column Totals: (A) (B) 

1. Batis maritima 5 Yes OBL 

2. 
Prevalence Index = BIA= 

3. Hydrophytic Vegetation Indicators: 

4. _x 1 - Rapid Test for Hydrophytic Vegetation 

5. - 2 - Dominance Test is >50% 

6. - 3 - Prevalence Index is :::_3.01 

7. _Problematic Hydrophytic Vegetation 1 (Explain in 

8. Remarks or in the delineation report) 

5 =Total Cover 11ndicators of hydric soil and wetland hydrology must be 
Woody Vine Stratum (Plot size: 250 m2 

) present, unless disturbed or problematic. 

1. None Hydrophytic 

2. 
Vegetation 
Present? Yes x No __ 

0 =Total Cover 
Remarks: Remaining ground is bare. 
US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



SOIL Sampling Point: SP-14 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches} Color (moist} ___.'.'&__ Color (moist} ___..% TyQe 1 Loc2 Texture Remarks 
0-6 7.5YR 3/3 .1.QQ_ none -- silt loam 
6-12 7.5YR 5/1 .1.QQ_ none -- silt loam 
12-18 7.5YR 3/3 .1.QQ_ none -- sandy clay 

-- --
-- --
-- --

lType: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains 2Location: PL=Pore Linina, M=Matrix 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

- Histisols (A 1) - Sandy Redox (S5) - Stratified Layers (A5) 

- Histic Epipedon (A2) - Dark-Surface (S7) - Sandy Mucky Mineral (S1) 

- Black Histic (A3) - Loamy Gleyed Matrix (F2) - Red Parent Material (TF2) 

- Hydrogen Sulfide (A4) - Depleted Matrix (F3) - Very Shallow Dark Surface (TF12) 

- Muck Presence (A8) - Redox Dark Surface (F6) - Other (Explain in Remarks) 

- Depleted Below Dark Surface (A11) - Depleted Dark Surface (F7) 

- Thick Dark Surface (A12) - Redox Depressions (F8) 3lndicators of hydrophytic vegetation and wetland hydrology 
Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: 

Depth (inches): Hydric Soil Present: Yes x No 

Remarks: 

Generally confirms mapped soil type, although yellower than Kealia series. Kealia silt loam is a moderately alkaline soil (NRCS, 2014c) and the alkalinity 
was confirmed by the presence of salt on the ground surface. Alkaline soils make redox features difficult to see. 

According to the Manual (USAGE, 1987), because all dominant species have an indicator status of OBL and wetland hydrology is present, hydric soils 
are assumed to be present. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prima!Y Indicators (minimum of one reguired: check all that aQQly} Secondary Indicators (minimum of two reguired} 

- Surface Water (A 1) - Aquatic Fauna (B13) - Surface Soil Cracks (B6) 

- High Water Table (A2) - Tilapia Nests (B17) ......x. Sparsely Vegetated Concave Surface (B8) 

- Saturation (A3) - Hydrogen Sulfide Odor (C1) - Drainage Patterns (B10) 

- Water Marks (B1) - Oxidized Rhizospheres on Living Roots (C3) - Dry-Season Water Table (C2) 

- Sediment Deposits (B2) - Presence of Reduced Iron (C4) __x Salt Deposits (C5) 

- Drift Deposits (B3) - Recent Iron Reduction in Tiled Soils (C6) - Stunted or Stressed Plants (D1) 

- Algal Mat or Crust (B4) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

- Iron Deposits (B5) - Fiddler Crab Burrows (C10) (Guam, CNMI, - Shallow Aquitard (D3) 

- lnnundation Visible on Aerial Imagery (B7) and American Samoa) ......x. FAG-Neutral Test (D5) 

- Water Stained Leaves (B9) - Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No_X_ Depth (inches): none 

Water Table Present? Yes No_X __ Depth (inches): >18 

Saturation Present? Yes No_X __ Depth (inches): >18 Wetland Hydrology Present? Yes _x_ No 
(includes capillary fringe) 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

HLW = -.25 ft at 10:30 am. HHW = 2.2 at 4:30 pm. 

Negative a, a dipridyl reaction. 

US Army Corps of Engineers Hawai'i and Pacific Islands Region-Version 2.0 



Attachment 2 

Photo log 



Photo log of April 16, 2014 site visit 

SP-01 (pickleweed flat, wetland). Facing mangrove shoreline. 

SP-01 (pickleweed flat, wetland). Facing levee on left bank of Kaunakakai Stream. 



SP-02 (playa). Facing mangrove shoreline. 

SP-02 (playa). Alkaline soils may inhibit the formation of identifiable redox features. 



SP-03 (tidal inlet playa, wetland). 

SP-03 (tidal inlet playa, wetland). Sulfate reduction results in black soils. 



~(< .r; ~~~ 

SP-04 (kiawe forest adjacent to pickleweed flat and tidal inlet, upland). 



SP-05 (tidal inlet mangal, wetland). 

. ~ 

SP-05 (tidal inlet mangal, wetland). Saturated soils are depleted below a dark 
surface. 



SP-06 (pickleweed flat, near wetland boundary). Altered hydrology (levee along 
Kaunakakai Stream) prompted investigation of this plant community. 

SP-06 (pickleweed flat, wetland). A surface layer of gravel fill is mixed with and 
underlain by a dark layer of muck 



SP-07 (roadside ditch, wetland). 

SP-07 (roadside ditch, wetland). A layer of rounded river rocks is underlain by a 
layer of depleted sand. 



SP-08 (roadside ditch, upland). 

SP-08 (roadside ditch, upland). Indicators of hydric soils and wetland hydrology are 
too deep to be considered wetland (even if top layer is fill). 



SP-09 (roadside ditch, upland). 

- -
SP-09 (roadside ditch, upland). Sand, rounded river rocks, and gravel comprise soil 

layers. 



SP-10 (roadside ditch, upland). Vegetation may be absent in part of the roadside 
ditch due to ponding. 

SP-10 (roadside ditch, upland). Despite groundwater-driven wetland hydrology, 
soils are not hydric. 



. ' 
SP-11 (roadside ditch, upland). The sparse vegetation may be considered 

hydrophytic. 

SP-11 (roadside ditch, upland). The soils are not hydric and no primary indicators of 
wetland hydrology are present. , 



~ 

SP-12 (roadside ditch, upland). Hydrophytic vegetation and primary and secondary 
indicators of wetland hydrology are present, but the layer of muck is too deep to be 

an indicator of hydric soils. 

SP-12 (roadside ditch, upland). Sand is masked with organic material at depths 
greater than 8 inches. 



SP-13 (pickleweed flat, upland). Salt deposits (a secondary indicator of wetland 
hydrology) is the only indicator at the range marker. This area may have been part 
of the larger pickleweed flat wetland prior to construction and maintenance of the 

range marker. 

SP-14 (pickleweed flat, wetland). Sparse vegetation, faint redox features, and only 
secondary indicators of wetland hydrology make for a "problematic" designation of 

SP-14 as a wetland. 

I 
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LEGEND 

PARCEL BOUNDARY (APPROX) 
PROPOSED CULVERT •@mmmm 

PROPOSED ENERGY DISSIPATION BASIN w,,.:,.,.,,.,.,. 
PROPOSED EARTHEN BERM ~ 

PROPOSED FLOOD WALL --
CERTIFIED SHORELINE -----

SHORELINE SETBACK (150 FT) -----

WETLAND BOUNDARY (AECOS, 2°014) -·--·-·-·-·-·-·

TIDAL ZONE (APPROX) ····:::;r---·-i 
PROJECT AREA ~ 

*CONS1RUCTION FENCING WILL BE PLACED AROUND WETLANDS A AND B TO PROTECT THESE AREAS DURING CONSTRUCTION. 

Source: Moffatt & Nichol 

Modified Kaunakakai Drainage 
System Improvements (Phase 18) 

Site Plan 

40 

80 
Feet 

160 

Prepared for: County of Maui, Department of Public Works 
~ MUNEKIYO HIRAGA 

MoffattNichol\KkakaiDrng AltAlignmentl\Applications\Draft EA\Site Plan (Rev082016) 




