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intake at Haipuaena Stream in the east to its termination in the 
vicinity ofWaikamoi Stream in the west. The subject project 
will affect a corridor ofland approximately 1.1 miles long by 
30 feet wide. 

As an integral component of the DWS Upper Kula System, 
freshwater conveyed by the Waikamoi Flume provides 
irrigation and domestic potable water to the residents of Kula, 
Waiakoa, Keokea, Ulupalakua, and Kanaio in Upcountry 
Maui. The existing flume consists of a redwood box section 
that measures 2 feet wide by 13 inches deep. Redwood 
timber bridges support the flume over gulches and gullies 
where abrupt changes in ground elevation preclude 
maintaining a constant slope for the flume. Continuous 
weathering of the timbers over the years has resulted in 
substantial leakages along the flume's entire length, and the 
bridges have become dangerous for maintenance personnel to 
traverse. 

The purpose of this project is (l) to provide an aluminum 
replacement flume that will increase system efficiency by 
eliminating leakages and (2) to give maintenance workers a 
safe platform for accessing the flume along its entire length. 
Construction-related improvements include re-graveling 
portions of the existing access road and the establishment of 
a temporary construction staging area. 

The proposed project will involve the use of the Conservation 
District, State and County funds, and State and County lands, 
all of which are triggers for the preparation and processing of 
an Environmental Assessment (EA), pursuant to Chapter 343, 
Hawaii Revised Statutes (HRS). Thus, this EA is being 
prepared pursuant to Chapter 343, HRS. DWS is serving as 
the Approving Agency for the EA. Given the use of lands 
within the Conservation District, it is noted that processing of 
a Conservation District Use Application for a Departmental 
Permit will also be required for project implementation, 
pursuant to § 13-5-22, Hawaii Administrative Rules. 
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I. PROJECT OVERVIEW 



I. PROJECT OVERVIEW 

A. PROJECT LOCATION. EXISTING USE. AND LAND OWNERSHIP 

The County of Maui, Department of Water Supply (DWS) proposes the replacement of the 

existing Waikamoi Flume and various construction-related improvements (hereinafter 

referred to collectively as the "subject project" or "proposed action"). The existing flume, 

which is situated within the Koolau Forest Reserve, is located within a portion of Tax Map 

Key (TMK) parcel (2) 2-4-016:004 (Parcel 4) in East Maui, Hawaii. The existing flume 

stretches approximately 1.1 miles from its intake at Haipuaena Stream in the east to its 

termination in the vicinity of Waikamoi Stream in the west. The flume replacement will 

affect a corridor ofland (hereinafter referred to as the "project site") approximately 1.1 miles 

long by 30 feet wide, spanning 15 feet to either side of the existing flume. Access to the 

project site is provided via an unimproved dirt and gravel road that extends approximately 

3.9 miles east from the mauka (upland) terminus of Olinda Road. See Figure 1 and Figure 
2. 

The Waikamoi Flume is an integral component of the DWS Upper Kula system, supplied by 

water produced by Waikamoi Forest in the East Maui watershed. Freshwater collected by 

the Waikamoi Flume from Haipuaena Stream and small tributary streams is conveyed to the 

nearby Waikamoi Reservoirs and then to the Kahakapao Reservoirs for storage. After being 

treated at the Olinda Water Treatment Plant, this water is delivered to Kula, Waiakoa, 

Keokea, Ulupalakua, and Kanaio in Upcountry Maui for domestic and irrigation purposes. 

Refer to Figure 2. The subject project is designed to provide an improved and more efficient 

water system that will ensure the continued supply of potable water to existing Upcountry 

Maui residents for domestic and irrigation purposes. 

While Parcel 4 is owned by East Maui Irrigation Company, Limited (EMI), the Waikamoi 

Flume is located within an easement that was granted to the County ofMaui by EMI in 1945. 

B. PROJECT NEED 

The existing Waikamoi Flume is approximately 1.1 miles long and consists of a redwood 

box section that measures 2 feet wide by 13 inches deep. The flume travels over rough 

terrain and meanders along the upland windward HaleakaIa mountainside. Timber bridges 
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support the flume over gulches and gullies where abrupt changes in ground elevation 

preclude maintaining a constant slope for the flume. A topographic survey and site photos 

of the existing flume system are presented in Appendix "A" and Appendix "B", 

respectively. 

The Waikamoi Flume was originally constructed in the 1930s out of redwood timbers and 

rock and concrete masonry foundations. Later, in 1974 and 1975, the flume box was 

replaced with new redwood planking, although portions of the timber bridges that were 

constructed in the 1930s were maintained in place. Today, due to years of weathering, the 

flume box and timber bridges are in poor condition. The timber flume box itself has been 

worn to the point where DWS estimates that during peak flows, approximately 40 percent 

of the water being carried by the flume is lost through various cracks and holes along the 

length of the timber box. Meanwhile, the timber bridges have become very dangerous for 

maintenance personnel to cross over. 

The purpose of the subject project is two-fold: (1) to provide an improved and more efficient 

flume, free of leakages, that will be designed to carry approximately the same volume of 

water as the existing flume; and (2) to provide maintenance workers with a safe platform for 

accessing the flume along its entire length to perform routine maintenance. 

The subject project is being undertaken in compliance with a directive issued by the State of 

Hawaii, Commission on Water Resource Management (CWRM) on May 25, 2010 that 

requires DWS to replace the Waikamoi Flume structure in order to reduce waste and system 

loss. See Appendix "C". The subject project is also consistent with the recommendations 

of the Draft Upcountry Water Use and Development Plan regarding continued leak detection 

and repair of DWS systems (Freedman 2009). Completion of the project will, therefore, 

enable the County to install a higher level of efficiency into the existing Upper Kula water 

system to ensure reliable provision of potable water service to existing Upcountry Maui 

residents for domestic and irrigation purposes. 

C. PROPOSED ACTION 

The proposed action consists of the Waikamoi Flume replacement as well as various 

construction-related improvements. 

The conceptual design of the new flume structure consists of an aluminum trough (or 

channel) that will be supported on an aluminum space frame truss. The truss will be 

Page 4 



supported on concrete pedestal foundations. The foundations will be placed at locations 

along the flume length and will provide a level and stable support for the flume. Where the 

flume runs along level ground, the foundations will be spaced approximately 25 feet apart. 

See Figure 3, Figure 4, and Figure 5. Where the flume crosses over a gulch or gully, the 

foundations may be spaced between 25 and 75 feet apart. In order to avoid sediment entering 

streams, the foundations will be located above the ordinary high water mark (OHWM) of any 

stream or tributary along the length of the flume, with the exception of Haipuaena Stream. 

At Haipuaena Stream, one (1) existing support footing below the OHWM will be reused and 

reinforced with concrete. A Best Management Practices (BMPs) plan, including soil erosion 

control measures, will be implemented to ensure the containment of project-related sediment 

within the project corridor. Copies of the preliminary development plans for the project are 

provided in Appendix "D" and Appendix "D-l". 

A continuous catwalk will be mounted to the flume support structure to provide access along 

the entire length of the flume for DWS maintenance personnel. The catwalk will be 

constructed of fiberglass grating. Aluminum handrails, three (3) feet in height, will provide 

safety for maintenance personnel over the bridge crossings. 

Ancillary construction-related improvements in the Conservation District include repairs to 

the existing access road and the establishment of small secondary equipment lay down areas 

along the existing flume corridor. The existing access road is an unimproved dirt and gravel 

roadway that extends a distance of approximately 3.9 miles from the mauka terminus of 

Olinda Road, eastward to Waikamoi Stream. The road passes through both State 

Agricultural District and Conservation District lands and crosses portions ofTMKs (2) 2-3-

005:004 and 025, (2) 2-4-015:029, and (2) 2-4-016:001, 002, 003 and 004. The underlying 

landowners are listed in Table 1 below. To facilitate access for construction vehicles and 

equipment, minor repair work, such as the placement of gravel in specific locations, will be 

undertaken along the access road. Minor grading may be necessary in specific areas of the 

access road; however, it is anticipated that the existing roadway will not require lengthening 

or widening. 

PageS 



Aluminum ...--­
Trough 

• 
It 3'-0" .. 

1 1 
• a a 

~ 

0 2'-2" 0 , 
, • N 

0 ~ 
< 0 , 

::. 
0 0 

• 
~ ..., • 

, , 
• , 

.-000 0ct_It_O iii 

U 2'-5" ~ l 
. 2'-8" • 

, 
• , 
• 

Source: KAI Hawaii, Inc. 

Figure 3 Proposed Waikamoi Flume Replacement Project 
Typical Aluminum Trough Section 

NOT TO SCALE 

Prepared for: County of Mani, Department of Water Supply tRAGA, INC. 

KAIHi\WaikamoiFlumeITypicaIA!uminumTrough 



Source: KAI Hawaii. Inc. 

Figure 4 

~-A,lunIiDllm Railing, Typ of Handrail 

I""'" 
'----r---....::....,....J+-HI----.l- ... BfYA ... 

I ----------------~~~t~~~=~r_l Aluminum t Trough 
Channel Beam 

11----TrestleChord,Typ. 

Proposed Waikamoi Flume 
Replacement Project 

Typical Trestle Cross Section 

NOT TO SCALE 

Prepared for: County of Maui, Department of Water Supply M U IRAGA, INC. 

KAIHi\WaikamoiFlume\TypicaITrestleCrossSection 



1 
i 
~ """' .. """ " 

i 
il 
! 

~ .. --'-
r t"--Trestle, Typ. 

Source: KAI Hawaii, Inc. 

Figure 5 

" 

""'f--V lnax. ~ .. -u InOlA. 

CTop of Handrail , , 

i _L::Mid'Raii il 
Longitudinal 

CBeam, Typ, I 
---.l. ••• ~ IHi3· ! 

\.....~/8~_~~CkA uminum .... 
... ..l . -

TrussAn~le 
Channel Section 

Tension embers, 
"-Aluminum Channel Typ, 

Concrete r ~ SupportILongitudinal 
Foundation~[ Beam Diaphragm, Typ. 

Proposed Waikamoi Flume Replacement Project 
Typical Bridge Longitudinal Elevation 

NOT TO SCALE 

Prepared for: County of Maui, Department of Water Supply [RAGA, INC. 

KA1Hi\Waikamoi Flumc\TypicalBridgeLongitudil1alElevRlion 



Table 1. Landownership 

TAX MAP KEY LANDOWNER Proposed Use 

(2) 2-3-005:004 Haleakala Ranch Access Road Improvements 

(2) 2-3-005:025 County ofMaui Access Road Improvements 

(2) 2-4-015:029 Edward C. Baldwin Trust Access Road Improvements 

(2) 2-4-016:001 State of Hawaii Access Road improvements 

Primary Construction Staging Area 

(2) 2-4-016:002 State of Hawaii Access Road Improvements 

(2) 2-4-016:003 A&B Hawaii, Inc. Access Road improvements 

(2) 2-4-016:004 East Maui Irrigation Company, Access Road improvements 
Ltd. 

Waikamoi Flume Replacement 

It is noted that a temporary construction staging area will also be necessary, given the remote 

location and unique terrain of the project site. This staging area will be located to the 

immediate north of the existing Kahakapao Reservoirs in the State Agricultural District 

(outside of the Conservation District) on a portion ofTMK (2) 2-4-016:001. Refer to Figure 
1. 

D. REGULATORY REOUIREMENTS 

The project site is located within the State Conservation District and the project will utilize 

State and County funds, and State and County lands. The use of Conservation District lands, 

County funds, and State and County lands are triggers for the preparation and processing of 

an Environmental Assessment (EA), pursuant to Chapter 343, Hawaii Revised Statutes 

(HRS) and Chapter 200, Hawaii Administrative Rules (HAR), Environmental Impact 

Statement Rules. The EA will evaluate the subject project's technical characteristics, 

environmental impacts, mitigation measures, and alternatives, and will also advance findings 

relative to the significance of the project in terms of consistency with State and County 

environmental plans, policies, and controls. DWS is serving as the Approving Agency for 

the EA. 

Conservation District lands are under the jurisdiction of the State of Hawaii, Department of 

Land and Natural Resources (DLNR), Office of Conservation and Coastal Lands (OCCL). 
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The use of Conservation District lands is regulated by Chapter 183C, HRS and by Chapter 

13-5, HAR. To enable project implementation, processing of a Conservation District Use 

Application (CDUA) for a Departmental Permit will be required. 

E. PROJECT FUNDING AND SCHEDULING 

The total cost of the subject project is estimated to be between $10 million and $15 million. 

Pending all necessary approvals, construction is anticipated to commence in the fourth 

quarter of2012 and span approximately 24 months. 
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II. DESCRIPTION OF THE EXISTING 
ENVIRONMENT, POTENTIAL IMPACTS AND 

MITIGATION MEASURES 

A. PHYSICAL SETTING 

1. Surrounding Land Uses 

a. Existing Conditions 

The project site is located in the Koolau Forest Reserve in the Hana 

Community Plan region of Maui, stretching approximately 1.1 miles east 

from Waikamoi Stream. Refer to Figure 1. The Koolau Forest Reserve is 

part of the Hawaii Forest Reserve System, which was established by the 

Territorial Government of Hawaii on April 25, 1903 through Act 44. 

Through public-private partnerships, the Forest Reserve System was created 

in recognition of the need to protect mauka (upland) forests in order to 

provide the water necessary to support lowland agricultural and residential 

demands. 

The lands underlying and surrounding the Waikamoi Flume and portions of 

the access road are State Conservation District lands which are heavily 

forested with native trees, ferns, shrubs, and mosses. Current uses are limited 

to the collection of freshwater for domestic potable water supply purposes 

and the management and preservation of the surrounding forest environment. 

Lands underlying and surrounding the temporary construction staging area 

and remaining portions of the access road are within the State Agricultural 

District. Current uses of the surrounding lands include the Kahakapao 

Reservoirs and cattle ranching. 

b. Potential Impacts and Proposed Mitigation Measures 

The project site has been previously disturbed by the construction and 

ongoing maintenance of the existing Waikamoi Flume. Construction 

activities associated with the proposed action will be confined to the existing, 
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established corridor, thereby preventing further impacts to the surrounding 

landscape. Construction-related access road improvements will be confined 

to the existing access road corridor. The temporary construction staging area 

site was previously disturbed during its use for the construction of the 

Kahakapao Reservoir. Use of this staging area site will be temporary and 

limited to the construction period. The subject project, in providing for the 

continued use of the Waikamoi Flume, is consistent with the intended 

function of the Forest Reserve System and is not anticipated to result in 

adverse impacts to surrounding land uses. 

2. Climate 

a. Existing Conditions 

Hawaii's location in the tropics results in uniform weather conditions 

throughout the year. Moderated by the Pacific Ocean, climatic conditions on 

Maui are characterized by mild and consistent year-round temperatures, 

moderate humidity, and steady northeasterly tradewinds. Variations in 

Maui's weather patterns are attributable to topographic and isolated 

microclimates. 

The project site is situated on the northern, windward uplands of Haleakala 

at an elevation of approximately 4,300 feet. Here, prevailing northeasterly 

trade winds lift warm, moist air from the ocean up the mountain slopes, into 

the higher, cooler elevations. Frequent and heavy precipitation then occurs 

where the moist air condenses into clouds, a result ofthe orographic effect. 

The area between the elevations of 1,970 feet and 6,560 feet is referred to as 

the fog drip zone, where cloud height is limited by the temperature inversion 

layer, such that cloud water droplets form, rather than rain drops, and come 

into contact with vegetation (CWRM, 2009). The project site, being located 

within the fog drip zone, receives a substantial amount of orographic rainfall. 

The intermediate slopes of the Haipuaena hydrologic unit receive orographic 

rainfall as high as 276 inches per year, while the intermediate slopes of the 

Waikamoi hydrologic unit receive orographic rainfall as high as 240 inches 

per year. In the Haipuaena hydrologic unit, precipitation is highest during 

March and April when the average monthly rainfall is 17 inches; precipitation 

is lowest during June and September. In the Waikamoi hydrologic unit, the 
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wettest months are March, April, and December in which average monthly 

rainfall is 14 inches; the driest months are May and June (CWRM, 2009). 

Average daily temperatures in this area ofMaui Island range from the mid-50 

degrees Fahrenheit during the cooler months of January and February, to the 

mid-70 degrees Fahrenheit during the warmer months of August and 

September (County of Maui, OED, 2011). 

b. Potential Impacts and Proposed Mitigation Measures 

Due to its small scale, the proposed action is not anticipated to affect local 

microclimates. The proposed action will involve minimal, ifany, removal of 

vegetation. Impacts to precipitation and temperature are not anticipated to 

occur as a result of project implementation. 

3. Topography and Soils 

a. Existing Conditions 

The existing flume runs generally along the 4,300-foot elevation contour line. 

Within the project site, the terrain crossed by the flume includes a number of 

gulches that range from approximately 8 to 50 feet deep. 

Underlying the project site are soils belonging to the Hydrandepts­

Tropaquods association. See Figure 6. This soil association consists of 

well-drained to poorly-drained soils on gently sloping to sleep slopes on the 

intermediate to high uplands of East and West Maui. These soils have 

moderately fine or fine textured subsoil, having developed in material 

weathered from volcanic ash, cinders, and basic igneous rock. This soil 

association composes approximately 10 percent of the island (USDA SCS, 

1972). 

The project site is underlain by soils from the Amalu Peaty Silty Clay, 3 to 

20 percent slopes (rAMD) and the Rough Mountainous Land (rRT) 

classifications. See Figure 7. In a typical profile, rAMD soils consist of peat 

to a depth of eight (8) inches; silty clay to a depth of 16 inches; cemented 

material to a depth of 17 inches; and very cobbly silty loam to a depth of 68 

inches. This soil type is poorly drained with a depth to the water table of 
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about two (2) to six (6) inches. This soil type is found on plateaus at 

elevations between 2,000 and 5,500 feet (Soil Survey Staff, 2010). 

Rough Mountainous Land (rRT) is found in gulches, on slopes from 50 to 99 

percent, at elevations between 0 and 6,000 feet. In a typical profile, rRT 

consists of silty clay loam to a depth of five (5) inches; very cobbly clay loam 

to a depth of25 inches; and bedrock at a depth of25 to 29 inches. This soil 

type is well drained, with a depth to the water table greater than 80 inches 

(Soil Survey Staff, 2010). 

A Geotechnical Engineering Exploration report was prepared by Geolabs, 

Inc. in November 2011. This report documented findings and geotechnical 

recommendations derived from field exploration, laboratory testing, and 

engineering analyses. According to the geotechnical report, surface 

conditions within the project site consist of basalt rock or a thin layer of 

organic clay with varying amounts of vegetation and roots. The organic layer 

is relatively thin, ranging from two (2) to six (6) inches thick, and lies over 

basalt rock or residtual/saprolitic soils. The residual/saprolitic soils consist 

of stiff clayey silt and extended to depths of approximately one-half (0.5) to 

three (3) feet below the surface. Portions of the project site may exhibit 

basalt rock deeper than four (4) feet below the existing ground surface. 

Given the subsurface conditions and geology of the project site, the potential 

for soil liquefaction was not determined to be a design consideration. See 

Appendix "E". 

In regards to suitability of the land for agricultural purposes, the State 

Department of Agriculture has established three (3) categories of Agricultural 

Lands of Importance to the State of Hawaii (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". Being 
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situated in the State Conservation District, lands underlying the existing 

flume corridor have not been classified by the ALISH rating system. 

In addition, the University of Hawaii, Land Study Bureau (LSB) classifies 

productivity characteristics on a scale of "A' through "E", with lands 

designated as "A" reflecting the highest productivity and "E" representing 

lands with the lowest productivity. These letters are followed by numbers 

which further classify the soil types and convey information such as texture, 

drainage, and stoniness (University of Hawaii Land Study Bureau, 1967). 

Lands underlying the project site have generally been classified "D" by the 

LSB. See Figure 8. Lands classified "D" are poorly suited for agriculture 

and are primarily used for grazing and forest. 

b. Potential Impacts and Proposed Mitigation Measures 

The underlying soils do not pose constraints on construction of the proposed 

replacement flume. Limited excavation work will be necessary at certain 

points along the entire length of the flume to install structural support 

footings and foundations for bridge structures. According to the geotechnical 

report, the flume structure will be supported by shallow foundations that bear 

on the basalt rock at relatively shallow depths. Where basalt rock is 

anticipated at deeper depths, the shallow foundations will be designed to bear 

on the underlying residuallsaprolitic soils. In areas with steeper slopes near 

the top of the flume (towards Haipuaena Stream), the flume structure may be 

supported on vertical rock anchors. Refer to Appendix "E" and see Figure 
9. 

Construction-related improvements to the existing access road will be limited 

to graveling and will not involve excavation, although minimal grading may 

be necessary at certain points along the route. Grading will not be required 

for the temporary staging area as the area was previously graded and filled 

during construction of the Kahakapao Reservoirs. 

As a whole, the replacement flume will occupy the same or a smaller 

footprint than the existing flume. To the extent practicable, excavated areas 

in the project site will be kept to a minimum so as to minimize impacts on the 

affected land area. In addition, Best Management Practices (BMPs) will be 

implemented to minimize siltation and runoff. Refer to Appendix "D", 
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Sheet SO. 1. As such, significant adverse impacts to topography and soil 

conditions are not anticipated with implementation ofthe proposed action. 

4. Flood and Tsunami Conditions 

a. Existing Conditions 

The project site is located in Flood Zone X, an area of minimal flooding 

located outside the 0.2 percent annual chance floodplain (FEMA 2009). The 

project site is located well upland and outside ofthe tsunami evacuation zone. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed action is limited in scope to the replacement of the existing 

flume system between Waikamoi and Haipuaena Streams along with the 

construction-related improvements identified herein. The proposed action is 

not anticipated to alter the drainage conditions or flood zone characteristics 

of the surrounding area. Adverse impacts on flood or tsunami parameters are, 

therefore, not anticipated. 

5. Streams. Wetlands. and Reservoirs 

a. Existing Conditions 

The Waikamoi Flume runs from its intake at Haipuaena Stream in the east to 

its terminus in the vicinity of Waikamoi Stream in the west. Between 

Haipuaena and Waikamoi Streams, the flume crosses Puohokamoa Stream 

and a number of smaller unnamed tributaries. See Figure 10. 

Haipuaena Stream stretches 7.7 miles down the slopes of Haleakala from its 

headwaters near the 5,1 OO-foot elevation to the Pacific Ocean. United States 

Geological Survey (USGS) gaging station 5310 is located at an elevation of 

4,320 feet, near the Upper Kula Pipeline (i.e., the Waikamoi Flume). During 

the period of record from 1947 through 1967, USGS gaging station 5310 

measured an average annual streamflow of 0.97 million gallons per day 

(mgd); and an average annual base flow of 0.14 mgd (CWRM 2009). 

Waikamoi Stream stretches 8.5 miles from the headwaters of its tributaries 

at the 6,560-foot elevation to the Pacific Ocean. Waikamoi Stream has two 
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(2) major tributaries, Alo Stream and Wahinepee Stream. USGS gaging 

station 5528 is located just upstream of the Upper Kula Pipeline (i.e., the 

Waikamoi Flume), at an elevation of 4,487 feet. During the period of record 

from 1953 through 1968, USGS gaging station 5528 measured an average 

annual streamflow of 1.33 mgd and an average annual base flow of 0.05 mgd 

(CWRM 2009). 

There are two (2) dams on Waikamoi Stream, one holding 1.5 million gallons 

and the other holding 10 million gallons of water. From this point, 

freshwater is then transferred to the two (2) 15-million gallon Waikamoi 

Reservoirs which are at an elevation of 4,240 feet. Freshwater is then 

received by the two (2) 50-million gallon Kahakapao Reservoirs before being 

fed to the Olinda Water Treatment Plant. Refer to Figure 1. 

It is noted that the Waikamoi Flume structure does not enter Waikamoi 

Stream. In Haipuaena Stream, one (1) of the stone footings that supports the 

flume box, nearest to the flume intake, is situated below the stream's ordinary 

high water mark (OHWM). Refer to Appendix "D-l". Waikamoi Flume 

crosses Puohokamoa Stream and 13 smaller tributaries, but no work is 

proposed to occur below the OHWM of these water bodies. 

During the early consultation period for the preparation of the Draft EA 

document, coordination was initiated with the Department of the Army (DA) 

to secure a jurisdictional determination (JD) for the streams, gulches, and 

gullies that are crossed by the existing flume. The DA concluded that 

Waikamoi, Haipuaena, and Puohokamoa Streams are navigable waters of the 

U.S. subject to the jurisdiction of the U.S. Army Corps of Engineers 

(USACE). See Appendix "F". 

As part of early consultation with the DA, enviromnental consultant Robert 

W. Hobdy completed an aquatic resources study of the project site in May 

2011. See Appendix "G". As mentioned above, aside from Haipuaena 

Stream and Puohokamoa Stream, the flume crosses 13 tributaries that 

periodically flow with water. Meanwhile, the mountainside underlying the 

project site exhibits certain wetland characteristics. Given these conditions, 

the objectives of the aquatic survey were (l)to determine the potential for 

the forested lands between the gulches and gullies along the flume to be 
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jurisdictional wetlands per the DA criteria; and (2) to determine whether the 

13 tributaries along the flume qualifY as jurisdictional waters of the U.S. 

In assessing wetland conditions, a total often (10) sampling points along the 

flume corridor were analyzed for the aquatic survey. Vegetation within a 30-

foot radius of each sampling point was evaluated for hydrophytic character. 

In addition, a pit was dug at each point to test the soil for hydric character, 

and the water regime was tested for wetland hydrology. Vegetation, soil 

characteristics, and hydrology at each of the 10 sampling locations tested 

positive for wetland characteristics. Due to the uniformity of vegetation and 

soil conditions of the mountain slope surrounding the flume corridor, no 

wetland boundaries were delineated by the survey. Furthermore, the aquatic 

survey determined that the wetlands merge seamlessly with the Haipuaena, 

Puohokamoa, and Waikamoi Stream corridors, such that these wetlands are 

adjacent to and directly abutting the streams. 

As determined by the DA, Haipuaena Stream, Puohokamoa Stream, and 

Waikamoi Stream are perennial streams that flow directly into the Pacific 

Ocean, making them navigable waters of the U.S. subject to USACE 

jurisdiction. Refer to Appendix "F". The aquatic resources study conducted 

by Robert Hobdy completed a separate JD form for each of the 13 unnamed 

tributaries. Channel width, depth, and flow were evaluated, as were physical, 

chemical, and biological characteristics, the size of the drainage area, and the 

presence and effect of adjacent wetlands. Ofthe 13 tributaries, nine (9) were 

found to be perennial, while the remaining four (4) were found to have 

substantial seasonal flow due to high rainfall. Thus, all 13 tributaries were 

determined to be subject to USACE jurisdiction. Refer to Appendix "G". 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed action is limited to the replacement ofthe existing Waikamoi 

Flume. The proposed action does not involve any work within Waikamoi 

Stream, nor does the proposed action entail any alterations to the Waikamoi 

Dams or the Waikamoi or Kahakapao Reservoirs. No work will take place 

below the OHWM of Puohokamoa Stream. Neither the flume intake at 

Haipuaena Stream nor the intakes at the unnamed tributaries along the 

flume's length will be altered. The amount of water collected at the flume 

intakes will not increase above current levels, and the capacity of the 
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replacement flume will be approximately the same as the existing flume. In 
effect, adverse impacts to stream flows are not anticipated. 

A minimal amount of work will occur below the OHWM of Haipuaena 

Stream. In this area, existing stone footings supporting the flume structure 

will be maintained in place, and these footings will be encased in concrete for 

added stability. One (I) of these footings, the one closest to the flume intake, 

is situated below the OHWM ofHaipuaena Stream. Refer to Appendix "D­

I". 

As determined by the aquatic survey, the entire flume corridor encompassed 

by the project site is subject to USACE jurisdiction under the provisions of 

Section 404 of the Clean Water Act. However, the DA has determined that 

the proposed project is exempt from the need to obtain a Section 404 Permit 

from the DA under the provisions of Section 404(f)(l)( c) of the Clean Water 

Act and 40 Code of Federal Regulations (CFR) 232.3( c )(3) relating to 

discharges of dredged and/or fill material associated with construction or 

maintenance of irrigation ditches. As the Waikamoi Flume conveys water for 

both domestic and irrigation purposes, the USACE has determined by letter 

dated December 5,2011 that no DA permit is required for the project. See 

Appendix "F-l". 

6. Flora and Fauna 

a. Existing Conditions 

A Flora and Fauna Survey and Assessment report was prepared by biological 

consultant Robert W. Hobdy in November 2010. See Appendix "H". The 

botanical survey consisted ofa walk-through survey of the existing 30-foot­

wide flume corridor. Plant species present within the project site were 

inventoried, with special focus on endangered, threatened, and rare species. 

In conjunction with the botanical survey, a fauna survey of the project site 

and adjacent fringes was also conducted. Species, abundance, activities, and 

locations were noted, along with observations of trails, tracks, and signs of 

feeding. An evening survey was also conducted to determine the presence of 

the Hawaiian hoary bat. 
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The environment within which the project site is situated is characterized as 

a native ohia-fern cloud forest of which vegetation includes an abundance of 

ferns and mosses. The survey report explains that within the project site 

itself, initial disturbances caused by the construction of the original flume and 

access road, as well as the ongoing maintenance of the existing flume, have 

precipitated the introduction of many non-native weed species. The continual 

use of herbicides along the flume has created an open, weedy corridor along 

the length of the flume structure. Meanwhile, feral pigs have damaged the 

forest understory and soil layers throughout the forest. 

The botanical survey located a total of 90 plant species, 66 of which are 

native Hawaiian species. The forest surrounding the project site is dominated 

by ohia (Metrosideros polymorpha), 40- to 60-foot tall trees that form the 

forest matrix. Prominent fern species include uluhe (Dicranopteris linearis), 
kilau (Dryopteris glabra), hapuu pulu (Cibotium glaucum), and hapuu ii 
(Cibotium menziesii). Common sub-canopy trees and shrubs include pukiawe 
(Leptecophylla tameiameiae), ohelo (Vaccinium calycinum), puahanui 
(Broussaisa arguta), kukae moa (Melicope clusiifolia), and the invasive 

weeds Florida blackberry (Rubus argutus) and Andean blackberry (Rubus 
glaucus). Three (3) rare lobeliads, the oha wai (Clermontia grandiflora 
subsp. grandiflora), the haha (Cyanea aculeatiflora), and another variety of 

haha (Cyanea macrostegia), were found growing in the undisturbed fringes 

that straddle the disturbed corridor of the project site. No endangered or 

threatened native species were found within the project site, although a 

number of such species are known to occur within a 2-mile radius. Refer to 

Appendix "H" for a complete listing of species observed during the 

botanical survey, as well as a description of the species known to occur 

within the 2-mile radius. 

The fauna survey observed two (2) species of mammals: wild pigs (Sus 
scrota) and mongoose (Herpestes auropunctatus). The pigs were observed 

in a gulch along the project site, and extensive diggings were noted 

throughout the forest understory. A mongoose was seen in the underbrush 

along the flume. No other mammals were observed, although a significant 

population of rats, a number of mice, and a small number of cats may be 

expected to occur. The Hawaiian hoary bat (Lasiurus cinereus semotus) was 

not observed; however, it is known that this mammal may utilize this habitat 
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during the wanner months of the year during the emergence of flying insect 

populations. 

Four (4) avifauna species were observed during the survey, including two (2) 

endemic forest birds, apapane (Himatione sanguinea) and iiwi (Vestaria 
coccinea), and two (2) non-native species, red-billed leiothrix (Leiothrix 
lutea) and Japanese white-eye (Zosterops japonicus). Two (2) endangered 

native birds, the akohekohe (Palmeria dolei) and kiwikiu (Pseudonestor 
xanthrophrys) were not observed, though they are known to occur in this 

forest. Similarly, the native uau, Hawaiian petrel, may fly over this 

euvirorunent in evenings and morning hours to reach their burrows on the 

Haleakala summit, yet no sightings or signs of this bird were observed during 

the survey. Five (5) non-native bird species that are known to occur in this 

area include the Japanese bush warbler (Cettia dophone), house finch 

(Carpodacus mexicanus), house sparrow (Passer domesticus), common 

mynah (Acridotheres tristis), and the migratory kolea, Pacific golden plover 

(Pluvialis fulva). 

Aside from the marrunals and avifauna, three (3) insect species were 

identified, and one (1) type of mollusk was observed. The insects identified 

include Blackburn's damselfly (Megalagrion blackburn i), Hawaiian crane fly 

(Limonia sp.), and Dyscritomyia sp., which has no common name. The 

mollusk found during the survey was a native snail of the genus Succinea. 
These snails are fairly common on understory plants in wet forests at the 

elevation of the project site. Refer to Appendix "H" for a complete listing 

of the marrunal, avifauna, insect, and mollusk species observed during the 

fauna survey. 

The temporary construction staging area site adjacent to the Kahakapao 

Reservoirs was historically used for cattle ranching and was previously 

disturbed by grading and filling activities during construction of the 

reservoirs. The area is currently vegetated largely by pasture grasses and 

contains no habitat for native forest birds or the Hawaiian hoary bat. 

b. Potential Impacts and Proposed Mitigation Measures 

No threatened or endangered species of flora or fauna were found within the 

project site, although three (3) rare lobeliads were found growing along the 
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undisturbed edges of the project site. The Flora and Fauna Survey 

Assessment report acknowledges that endangered and threatened species of 

flora and fauna are known to occur within the forest environment that 

surrounds the project site, yet these species are found over one (I) mile away 

from the existing flume corridor and are not anticipated to be impacted by the 

proposed action. 

The Flora and Fauna Survey Assessment explains that the corridor 

immediately straddling the existing flume structure has been heavily 

impacted by human activity associated with the physical maintenance of the 

structure. Machetes, chainsaws, and herbicides are used periodically to clear 

vegetation, and these activities, combined with foot traffic, have created a 

series of holes and mud bogs along the flume. Nevertheless, this narrow 

disturbed corridor is immediately abutted by the surrounding intact native 

forest. Nearly all of the 66 native species identified were located within this 

peripheral area alongside the disturbed corridor. 

Recommended mitigation measures set forth by the Flora and Fauna Survey 

Assessment report relate to the protection of the native forest habitat as a 

whole, rather than focusing on individual components. Refer to Appendix 
"H". In this respect, the proposed action will implement the following 

measures: 

• Confine demolition and construction activity to the 30-foot wide 
project corridor. 

• Remove all debris and waste materials from the project site. 

• Ensure materials and equipment are sanitized to prevent the 
introduction of alien and/or invasive species into the project site and 
surrounding area. 

In addition, the report recommends a specific measure to protect the three (3) 

above mentioned rare lobeliad species that were found growing along the 

flume corridor. While these plants were found outside of the disturbed area 

that straddles the flume structure, they are within the 30-foot-wide project 

corridor. To prevent damage to these plants during construction activity, 

individual plants will be flagged to ensure they are avoided by construction 

crews. 
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Significant adverse impacts to the Hawaiian hoary bat and native avifauna 
species that may fly within vicinity of the project site are not anticipated, as 
the proposed flume structure does not include any guy wires, moving parts, 
or lighting. 

The temporary construction staging area site was previously disturbed during 

historic ranching activities and construction of the Kahakapao Reservoir. As 

such, the temporary use of this site for construction staging purposes is not 

anticipated to have an adverse impact on native flora, fauna, or avifauna. 

7. Historic and Archaeological Resources 

a. Existing Conditions 

An archaeological inventory survey CAIS) of the project site was carried out 

by Xamanek Researches LLC. See Appendix "I". Fieldwork for the AIS 

was carried out in the summer of 2011 with follow-up work carried out in 

December 2011 as well as in January and February 2012. Fieldwork 

consisted of a 100 percent pedestrian survey with systematic sweeps at 5-

meter intervals. No subsurface testing was conducted due to safety 

considerations associated with topographic and soil conditions along the 

project corridor. 

The project site is situated in the ahupuaa of Haiku Uka, within a dense 

native forest habitat consisting of ohia and native ferns and mosses. The 

ancient Hawaiians regarded this upland forest region as the Wao Akua, a 

realm inhabited only by gods and spirits. For this reason, entry into the forest 

region was rare. Rather, habitation was spread across the lowlands and 

coastal areas where flat plains and deep gullies allowed for cultivation of taro, 

sweet potato, breadfruit, and other crops, while bays like Makilo enabled 

fishing and access to marine resources. 

Little archaeological work has been carried out in Haiku Uka. In the vicinity· 

of the project site, a reconnaissance survey was carried out in 1988 for the 

DWS Kula 36-inch Water Line Project. No historic or cultural sites were 

documented by this survey. In 1990, a reconnaissance survey was conducted 

for the proposed Kahakapao Reservoirs. Two old water pipeline and cut rock 
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and cement support structures were noted by this survey; however, no State 

Inventory of Historic Places (SIHP) numbers were assigned. 

According to the AIS, the original Waikamoi water conveyance system was 

developed in 1908. Due to weathering, the structure was twice upgraded and 

replaced, once in the 1930s and again in 1974 and 1975. The 1930s upgrade 

effectively brought the wooden flume to its present form and location, while 

the 1974 and 1975 upgrade consisted of a major replacement of the wooden 

structure. The existing flume, which is now constructed of redwood timbers, 

begins at its intake at a check dam on Haipuaena Stream and conveys water 

to Waikamoi Stream. The Waikamoi Dam on Waikamoi Stream was 

completed in 1961. Water contained by the Waikamoi Dam is conveyed to 

the nearby Waikamoi Reservoirs which were constructed in 1963. 

Two (2) post-Contact historic sites consisting of multiple features were 

documented by the AlS. These sites were assigned SIHP numbers of 50-50-

06-7193 and 7194. Site 7193 is the l.l-mile long Waikamoi Flume and 

associated masomy foundation features. The wooden flume structure was 

constructed in the 1930s by the Territorial Government to deliver water to 

upcountry farmers and residents. The wooden components of the flume were 

replaced in 1974 and 1975, but the cut rock and concrete masonry 

foundations from the 1930s construction were retained in place. In total, 

there are 24 such foundation features along the 1. I-mile long length. These 

features are generally in "good" condition, although three (3) have been 

repaired in recent years with the addition of concrete, and they are still in use 

today. Photographs of these 24 features of Site 7193 are provided in 

Appendix "I". 

Site 7194 is the 3.9-mile long dirt and gravel road that provides access to the 

flume. This site contains a total of eight (8) component features, all of which 

are culvert crossings composed of concrete and/or metal pipe with rock and 

concrete supports. Two (2) ofthese features have been partially repaired, and 

one (1) of the features was damaged and is no longer in use. 

The temporary construction staging area site adjacent to the Kahakapao 

Reservoirs was historically used for cattle ranching and was previously 

disturbed by grading and filling activities during construction of the 
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reservoirs. Historic and archaeological resources have not been recorded in 

this area. 

b. Potential Impacts and Proposed Mitigation Measures 

As discussed above, two (2) sites were documented by the AlS. Site 7193 

consists of the Waikamoi Flume remnant and component support foundation 

features, while Site 7194 consists of the flume access road and related culvert 

crossing features. Both sites were assessed for significance in terms of the 

broad criteria established for the State and National Register of Historic 

Places, provided in § 13-275-6, Hawaii Administrative Rules and listed 

below: 

• Criterion "a"-Be associated with events that have made an 
important contribution to the broad patterns of our history; 

• Criterion "b"-Be associated with the lives of persons important in 
our past; 

• Criterion "c"-Embody the distinctive characteristics of a type, 
period, or method of construction; represent the work of a master; or 
possess high artistic value; 

• Criterion "d"-Have yielded, or is likely to yield, important 
information for research on prehistory or history; 

• Criterion "e"-Have an important value to the native Hawaiian 
people or to another ethnic group of the state due to associations with 
traditional 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 group's 
history and cultural identity. 

Site 7193 (flume remnant and support foundations) was deemed significant 

under Criterion "a" for its function as a key water delivery system for 

Upcountry Maui. Site 7194 (dirt and gravel access road) was deemed 

significant under Criterion "a" for its association with the Waikamoi Flume. 

Both sites were also deemed significant under Criterion "d" for their 

information content. Refer to Appendix "I". 
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The proposed action will maintain all component features of Site 7193 and 

7194 in place. Only one (1) feature, Feature X of Site 7193, which is the 

stone and concrete footing that is closest to the flume intake on Haipuaena 

Stream, will be improved and encased in concrete. Refer to Appendix "D-

1". Given this scope of work, the AIS recommends that the Architecture 

Branch of the State Historic Preservation Division (SHPD) be consulted to 

determine appropriate mitigation measures for the two (2) sites. Beyond this, 

the AIS also recommends precautionary archaeological monitoring during 

construction activities. In this respect, should any archaeological resources 

be encountered during construction activity, all work in the vicinity of the 

find will cease immediately, and SHPD will be contacted to determine 

appropriate mitigation measures. Accordingly, the AIS report has been 

submitted to both the SHPD Archaeology Branch and the SHPD Architecture 

Branch for review and determination. See Appendix "1-1". 

The proposed temporary construction staging area site was previously 

disturbed and graded during construction of the Kahakapao Reservoirs, such 

that archaeological and cultural resources are not anticipated to occur. 

Additional grading will not be required for this site to be used as a staging 

area. The use of this site, therefore, is not anticipated to result in any adverse 

impacts to historic resources. 

8. Cnltural Resources 

a. Existing Conditions 

A Cultural Impact Assessment (CIA) for the proposed project was prepared 

by Hana Pono, LLC in June 2011. See Appendix "J". The CIA was 

conducted in accordance with protocols set forth by Chapter 343, HRS and 

by the Office of Environmental Quality Control (OEQC) Guidelines for 

Assessing Cultural Impacts. Research involved an investigation of archival 

and historical documents and literature including land court records, 

previously published ethnographic interviews, and historic maps and 

photographs. This investigation was complemented by oral interviews with 

persons having either lineal or cultural ties to the project site and surrounding 

region. The objectives of the CIA were to compile and identifY historic and 

current cultural uses, beliefs and practices associated with the project site and 
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surrounding region and to subsequently assess potential impacts of the 

proposed action on the identified uses, beliefs, and practices. 

The Waikamoi Flume is situated amidst a native cloud forest on the mauka, 
upland regions of Haleakala. In terms of ancient Hawaiian land use 

perspectives, the project site is located in the moku, traditional land district(s) 

stretching from mountaintop to ocean, of Koolau and Hamakualoa. Each 

Hawaiian Island contains a ridgeline called Koolau. Koo refers to a support 

staff, crutch or cane, and lau represents the leaves of a plant, such that Koolau 

signifies the ridgeline against which clouds rest (koo) and break open to rain 

upon the forests below, thus sustaining greenery (lau). Within Koolau Moku, 

the flume originates at Haipuaena Stream, crosses Puohokamoa Stream, and 

terminates near Waikamoi Stream. Literally translated, Puohokamoa is the 

startled (puoho) chicken (moa). Waikamoi Stream acquires its name in 

association with a variety of taro that was named for the moi fish. The 

naming ofWaikamoi indicates that at the lower elevations, the stream fed loi 
kalo, taro patches, of moi taro which was a favorite of the people living in 

that area. The significance ofHaipuaena has been lost through the ages, and 

none ofthe CIA interviewees could recall its meaning. Nevertheless, the CIA 

offers the following literal translations ofthe words that comprise this name: 

hai is to offer or to sacrifice, while ha 'lis to break or snap like a stick, to say, 

tell or mention, an edge or border, or to act flirtatious; pua is flower, to 

bloom or spring forth, or a child or descendant; and ena is red-hot or glowing, 

figuratively meaning angry or raging. 

Aside from the moku and ahupuaa land divisions that run mauka to makai, 
mountain to sea, the islands were also divided transversely into levels. The 

kahakai, shoreline, and the lowlands were the Wao Kanaka, the realm of 

people, where fishing, farming, and activities of daily life took place. Further 

inland was the Wao Kele, the inland forest region, and above this was the 

Wao Akua, the realm ofthe gods. The project site is located within the Wao 
Akua. In ancient Hawaii, the Wao Akua was accessible only by trained 

professionals for specific purposes, after respects were paid and permission 

was granted. For instance, medicinal practitioners gathered specific plants, 

and bird men caught birds for their vibrant feathers. Even then, however, 

entry into the Wao Akua was seldom. It was recognized that the health of the 

watershed in the Wao Akua was essential to the health of the Wao Kanaka, 
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such that if a resource could be acquired elsewhere, entry into the Wao Akua 
was avoided. 

In the post-Contact period, livestock was introduced to the islands by 

Western travelers and settlers. Initially presented as gifts to the alii, the 

ruling chiefs, goats, cattle, pigs, and sheep were allowed free reign of the 

islands. These hoofed animals trampled seedlings, dug up roots, and 

transformed dense forests into mud bogs. Large tracts of forests were thus 

destroyed, prompting legislators to see to the protection of remaining forest 

lands. In 1876, the territorial legislature enacted Act 44 which precipitated 

the establishment the Forest Reserve System, the largest public-private 

conservation partnership in the history of the state. The forest that 

encompasses the project site is located within the Koolau Forest Reserve. 

Notably, the Koolau Forest Reserve and the majority of windward East Maui 

are also protected by the East Maui Watershed Partnership, a partnership 

between Federal, State, County, and private entities. 

Today, as in pre-Contact Hawaii, entry into the Wao Akua, the upland forest 

region that encompasses the project site, is rare. Few, if any, cultural 

practitioners visit this area to gather resources such as wood, ferns, and other 

greenery that can be found in more accessible parts of the island that do not 

require strict entry protocols. Despite eradication efforts, wild pigs still cause 

destruction of the forest habitat, such that hunters are allowed by landowners 

to hunt in the area. Otherwise, due to the inaccessibility of the project area 

and surrounding forest lands, the area is largely devoid of human 

development, with the exceptions of the flume and reservoirs. 

b. Potential Impacts and Proposed Mitigation Measures 

The only modem day practices recalled by the CIA interviewees included 

bird watching, hunting, and maintenance and upkeep of the flume structure. 

All acknowledged the pristine state of the native forest that surrounds the 

flume, although some noted the presence of wild pigs, rats, and mongoose. 

The interviewees understood and recognized the need for the proposed action 

and its objective of providing a more efficient and reliable water supply for 

Upcountry Maui residents. Some expressed skepticism as to how 

construction would be carried out, due to the remote location and difficult 

terrain. Concerns relating to the proposed project centered on the 
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introduction of alien and invasive species into the native forest ecosystem 

during construction activities and the potential destruction caused by any use 

oflarge, heavy construction machinery. 

In discussing recommendations for mitigating potential impacts to cultural 

resources, the CIA emphasizes the cultural significance of Wao Akua, the 

reahn of the gods, within which the proj ect site is situated. Out of respect for 

the Wao Akua and in the interest of preserving the pristine condition of the 

surrounding native forest, the CIA recommends that manipulation of the 

intact native forest that surrounds the flume corridor be avoided. To the 

extent practicable, work by hand should take precedence over work by large 

machinery, and activity should be confined to the existing flume corridor. 

Meanwhile, building materials, equipment, tools, and the clothes and shoes 

of construction workers should be thoroughly checked and rid of soil and 

seeds daily, prior to entering the project site. To foster reverence and respect 

for the Wao Akua, the CIA further recommends a cultural orientation for all 

construction workers along with cultural advice for protocols regarding any 

inadvertent finds. Refer to Appendix "J". 

9. Air and Noise Qualitv 

a. Existing Conditions 

Due to the lack of development in the pristine forest environment where the 

project site is located, air and noise quality are excellent. Being situated in 

a remote location at a distance from local roadways, there are no sources of 

airborne emissions that affect the project site or surrounding area. Similarly, 

there are no significant noise generators in the vicinity of the project site. 

b. Potential Impacts and Proposed Mitigation Measures 

Any impacts to air quality resulting from project construction are anticipated 

to be minimal and temporary in nature. Due to the moist climate in the area, 

soils underlying the project site, access road, and temporary construction 

staging area are relatively moist, such that windblown dust and soil are not 

anticipated to occur. In addition, because of the remote location of the 

project site, heavy equipment such as bulldozers, front-end loaders, and dump 

trucks that tend to generate airborne exhaust and other emissions, will not be 
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utilized. Grading of the access road, if deemed necessary, will be kept to a 

minimum. The temporary construction staging area will not be graded, 

although minimal grubbing may occur. Nevertheless, a program of Best 

Management Practices (BMPs) for dust control will be implemented. A list 

of BMPs to be implemented during project construction is provided in 

Appendix "D", Sheet SO.1. 

Following project completion, there will be no long-term impacts to air 

quality generated by operation ofthe flume system. 

As with air quality, any impacts to ambient noise conditions resulting from 

project construction are anticipated to be minimal and temporary in duration. 

As discussed above, due to the remote location and challenging terrain of the 

project site, heavy construction equipment will not be utilized. Additionally, 

sections of the new flume structure will be prefabricated offsite, thereby 

lessening the amount of noise-generating construction activities. Following 

construction, operation of the flume will not generate long-term impacts to 

ambient noise conditions. 

10. Scenic and Open Space Resources 

a. Existiug Conditions 

The project site is located on the northern slopes of Hale aka la, amid a dense 

native cloud forest. The project site is not visible from any roadway, and due 

to the forest canopy, is not readily visible from the air. The project site is not 

situated within any designated scenic view corridor. 

h. Potential Impacts and Proposed Mitigation Measures 

The proposed project will not present adverse impacts on any scenic view 

corridor. The replacement flume will be similar in scale to the existing flume 

structure, and the new structure will not be visible from any public roadway. 

Given the remote location and the dense vegetation that surrounds the 

existing flume, adverse impacts to scenic and open space resources are not 

anticipated. 
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B. SOCIO-ECONOMIC ENVIRONMENT 

1. Population and Economy 

a. Existing Conditions 

The population of the County ofMaui has exhibited relatively strong growth 

over the past decade. The County's resident population grew by 20.9 percent 

between 2000 and 2010, compared to a 12.3 percent increase in the State of 

Hawaii as a whole during the same time period. Maui County's population 

increased from 128,094 residents in 2000 to 154,834 residents in 2010. 

Population on the island of Maui exhibited even stronger growth than the 

County as a whole, with a 22.8 percent population increase over the decade. 

Approximately 144,444 residents lived on the island of Maui in 2010 (U.S. 

Census Bureau, 2000 and 2010). Maui County's resident population is 

projected to rise to 174,450 people in 2020 and to 199,550 people in 2030 

(County of Maui, 2006). 

Just as Maui County and Maui Island's populations have grown, the resident 

population of the Makawao-Pukalani-Kula region has also increased. The 

estimated population of the Makawao-Pukalani-Kula region in 2000 was 

21,571, which comprised approximately 18.3 percent of the island's 

population (County of Maui, 2006). According to the 2010 Census, the 

resident population for the region was approximately 25,561, an increase of 

18.5 percent over 10 years (U.S. Census, 2010). The population of the 

Makawao-Pukalani-Kula region is projected to increase to 27,640 people in 

2020 and to 30,880 people in 2030 (County of Maui, 2006). 

As discussed previously, the Waikamoi Flume is an integral component of 

the DWS Upper Kula system. The Upper Kula system services the 

Upcountry Maui region, specifically residents of Kula, Waiakoa, Keokea, 

Ulupalakua, and Kanaio. Similar to the Maui County and Maui Island 

populations, the population of the Kula region (including Ulupalakua and 

Kanaio) has grown over time. As of2001, the population of Kula numbered 

6,659 persons (County ofMaui, OED, 2010). As of2010, the population of 

Kula numbered 7,836 persons, an increase of 17.7 percent (U.S. Census 

Bureau, 2010). 
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As of March 20 12, the non-seasonally adjusted unemployment rates for Maui 

County and Maui Island were 7.1 percent and 6.9 percent, respectively. 

These numbers represent respective decreases of 0.9 percent and 1.0 percent 

from March 2011 (DUR,2012). 

b. Potential Impacts and Proposed Mitigation Measures 

Short-term economic benefits resulting from the proposed action include 

construction-related jobs and expenditures. The proposed project is not a 

population generator, nor does it entail new water source development. The 

stream intakes will not be altered, such that the replacement flume will have 

approximately the same water transmission capacity as the existing flume. 

In the long term, the proposed flume replacement will provide an improved 

and more efficient water transmission system that will enhance the ability of 

the County to provide reliable service to existing residents of Upcountry 

Maui. 

C. PUBLIC SERVICES 

1. Police and Fire Protection 

a. Existing Conditions 

The County ofMaui Police Department headquarters are located in Wailuku. 

There are three (3) patrol divisions on the island of Maui, the Wailuku, 

Lahaina, and Hana divisions. The Wailuku division covers Central Maui, 

Paia-Haiku, Kihei-Makena, and Upcountry Maui. Currently, the Wailuku 

division employs 146 patrol officers and II motorized beats. 

Fire prevention, suppression, and protection services in the region are 

provided by the County Department of Fire and Public Safety's Makawao and 

Kula fire stations. 

b. Potential Impacts and Proposed Mitigation Measures 

As a flume replacement project, the subject project is not a population 

generator. Thus, the proposed action will not affect existing service limits for 

police or fire protection services. Adverse impacts to police and fire 

protection services are, therefore, not anticipated. 
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2. Medical Facilities 

a. Existing Conditions 

Maui Memorial Medical Center, located in Wailuku, is currently the only 

major medical facility on the island. Acute, general, and emergency care 

services are provided by this 231-bed facility. A number of medical and 

dental offices and pharmacies are located throughout Makawao and Pukalani. 

b. Potential Impacts and Proposed Mitigation Measures 

As a flume replacement project, the proposed action will not have adverse 

impacts on medical facilities or services. Emergency service limits will also 

not be affected by the subject project. 

3. Solid Waste 

a. Existing Conditions 

In general, single-farnilyresidential solid waste collection service is provided 
by the County of Maui on a weekly basis. Solid waste collected by County 
refuse collection crews is disposed of at the Central Maui Landfill in 
Puunene. Commercial waste from private collection companies and 
greenwaste are also accepted at the Central Maui Landfill. 

Residential and commercial construction and demolition materials are 

accepted by the privately-operated Maui Demolition & Construction Landfill, 

which is located in Maalaea. 

b. Potential Impacts and Proposed Mitigation Measures 

Solid waste resulting from demolition and construction activities will be 

completely removed from the project site and disposed of at a Department of 

Health permitted facility. Where feasible and practicable, wood and 

aluminum material resulting from the removal of the timber flume and 

construction of the replacement flume will be diverted away from the landfill 

for reuse or recycling. The construction contractor will be required to prepare 

a construction waste management plan prior to construction. 

Page 38 



After the completion of construction, the proposed project will not generate 

any solid waste. As such, long-term, adverse impacts to existing solid waste 

services and facilities are not anticipated. 

4. Recreational Resources 

a. Existing Conditions 

There are a range of recreational facilities distributed throughout the 

Makawao-Pukalani-Kula region. Recreational facilities in nearby Makawao 

Town include the Oskie Rice roping arena and the Eddie Tam Memorial 

Center, which offers a gymnasium, tennis courts, soccer fields, and baseball 

fields. Recreational facilities in Pukalani include the Pukalani Country Club 

Golf Course, as well as the Mayor Hannibal Tavares Community Center 

which offers an aquatic center, playground, soccer and baseball fields, and a 

community center facility. Parks and other facilities further afield in Kula 

include Waiakoa Gymnasium, Rice Park, which provides picnic facilities, 

and Kula Park, which offers soccer fields, playgrounds, and picnic facilities. 

b. Potential Impacts and Proposed Mitigation Measnres 

The proposed project is not a population generator and will not have an 

adverse impact on recreational resources in the region. 

5. Educational Facilities 

a. Existing Conditions 

The State of Hawaii, Department of Education operates seven (7) public 

schools in Upcountry Maui. They are Makawao Elementary School, Kalama 

Intermediate School, Pukalani Elementary School, Kula Elementary School, 

Haiku Elementary School, Paia Elementary School, and King Kekaulike 

High School. 

The region is also served by the privately operated Montessori School, Doris 

Todd Memorial Christian School, Haleakala Waldorf School, Seabury Hall, 

and the Maui Campus of Kamehameha Schools. 
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b. Potential Impacts and Mitigation Measnres 

The proposed project is not a population generator and will not adversely 

impact existing education facilities or services in Upcountry Maui. 

D. INFRASTRUCTURE 

1. Roadways 

a. Existing Conditions 

The project site is accessed via an unimproved dirt and gravel roadway that 

extends approximately 3.9 miles east from the southern (upland) terminus of 

Olinda Road. Refer to Figure 1. Olinda Road is a two-lane, two-way 

County-owned roadway that generally runs in a north-south direction. At its 

northern terminus, Olinda Road intersects Makawao Avenue, Baldwin 

Avenue, and Kaupakalua Road. See Figure 11. 

The nearby town of Makawao and the Olinda Road area are rural and 

agricultural in character. Due to this characteristic, traffic is generally light, 

and traffic congestion is minimal. 

b. Potential Impacts and Proposed Mitigation Measures 

During the construction period, access to the project site will be provided by 

the existing dirt access road. Portions of the access road may be re-graveled 

to facilitate construction access. Although a minimal amount of grading on 

portions of the road may be undertaken, the aligmnent of the roadway will not 

be altered and the roadway corridor will not be widened or extended. 

Following the completion of construction, maintenance personnel will 

continue to use the existing access road. An EMI truck will travel to the 

project site once per week, while a DWS maintenance truck will travel to the 

site on an as-needed basis, averaging once per month. Thus, in the long term, 

the proposed project is not anticipated to have an adverse impact on traffic 

conditions along surrounding roadways, including Olinda Road. 
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2. Water System 

a. Existing Conditions 

The Waikamoi Flume is an integral component of the DWS Upper Kula 

System. From the intake at Haipuaena Stream in the east, the Waikamoi 

Flume channels freshwater l.l miles westward to the Waikamoi Dams on 

Waikamoi Stream, generally following the 4,300-foot contour line. 

Freshwater collected by the Waikamoi Flume and Dams is stored at the two 

(2) adjacent 15-million-gallon (MG) Waikamoi Reservoirs which are situated 

at an elevation of 4,240 feet. Refer to Figure 2. A number of small laterals 

also divert freshwater from small tributary streams to Waikamoi Dam and the 

two (2) Waikamoi Reservoirs. Freshwater is then transported to the two (2) 

nearby 50-MG Kahakapao Reservoirs before reaching the Olinda Water 

Treatment Plant (WTP), which is situated at an elevation of 4,136 feet. 

Refer to Figure 1. Freshwater treated at this facility serves residents of Kula, 

Waiakoa, Keokea, Ulupalakua, and Kanaio. 

The average year-round supply capability of the DWS Upper Kula System 

(i.e., the Olinda WTP) is 0.8 million gallons per day (MGD), while the 

drought period supply capability is 0.6 MGD. According to records kept by 

USGS Gage 5310, flows at the Haipuaena intake ofWaikamoi Flume average 

0.39 MGD (BCA 1985). Due to years of wear on the existing timber flume, 

DWS estimates that during peak flows, approximately 40 percent of the water 

carried by the flume is lost due to leakages within the system. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project is being undertaken in compliance with a directive 

issued by the Commission on Water Resource Management (CWRM) on 

May 25,2010 that requires DWS to replace the leaking Waikamoi Flume in 

order to reduce waste and system loss. Refer to Appendix "C". The 

proposed action is also being pursued in accordance with the 

recommendation of the Draft Upcountry Water Use and Development Plan 

for a continued leak detection and repair program (Freedman, 2009). 

The replacement flume will be designed to carry approximately the same 

volume of water as the existing flume. The intakes at Haipuaena Stream and 
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smaller tributaries will not be replaced, such that the volume of water 

collected by the flume will not increase above existing conditions. The 

proposed project does not involve any work within Waikamoi Stream. 

Water flow into the flume will be temporarily and intermittently suspended 

during construction activities occurring on the eastern, upper half of the 

flume, between Haipuaena Stream and Puohokamoa Stream. Construction 

on this portion of the flume is anticipated to take approximately 18 months. 

During this period, water flow will not be suspended for more than a few 

hours at a time. This temporary and intermittent suspension of flow into the 

flume is not anticipated to have a substantial adverse impact on the Upper 

Kula Water System due to the presence of other water sources that can be 

diverted to serve the system. 

Water flow into the flume will not be suspended during construction on the 

western half of the flume between Puohokamoa Stream and Waikamoi 

Stream. During construction on this half of the flume, water flow will either 

be bypassed into the existing aluminum pipe that parallels this portion of the 

flume, or a temporary bypass pipe will be installed atop this existing 

aluminum pipe. 

By eliminating leakages in the Waikamoi Flume system, the proposed project 

will provide an improved and more efficient conveyance system that will 

enhance the County's ability to deliver potable water to existing Upcountry 

Maui residents. In addition, replacement bridges along the new flume will 

provide DWS maintenance crews with a sturdy platform that will allow safe 

access to the elevated sections of the flume for repair and maintenance work. 

3. Wastewater System 

a. Existing Conditions 

Because the Olinda area IS sparsely populated, there are no County 

wastewater treatment facilities serving the area surrounding the project site. 

Wastewater disposal forresidences along Olinda Road is accommodated via 

cesspools or individual wastewater treatment systems such as septic tanks and 

leach fields. 
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b. Potential Impacts and Proposed Mitigation Measures 

The proposed project will not generate any wastewater and, therefore, will 

not impact County wastewater system infrastructure. During the construction 

period, the construction contractor will be required to provide portable toilets 

for construction workers at the temporary staging area and the end of the 

access road near Waikamoi Stream. 

4. Drainage 

a. Existing Conditions 

From Haipuaena Stream to the vicinity of Waikamoi Stream, the existing 

Waikamoi Flume runs along the 4,300-foot contour line. Along its I.I-mile 

long length, the flume crosses a number of streams, gulches, and gullies. 

Refer to Appendix "A" and Appendix "B". Runoff along the project 

corridor generally sheet flows into these natural drainage ways. 

b. Potential Impacts and Proposed Mitigation Measures 

The flume replacement work will not involve any alterations to natural 

landforms. With the exception of the concrete reinforcement of one (1) 

existing stone footing below the OHWM ofHaipuaena Stream adjacent to the 

flume intake, no work will occur within any of the streams, gulches, or 

gullies that naturally collect runoff within the project site. Improvements to 

the existing dirt access road will involve re-graveling of the surface and may 

involve minimal grading, if any. The establishment of the temporary staging 

area adjacent to the Kahakapao Reservoirs will also not involve any grading. 

A program of appropriate BMPs will be implemented during the project to 

ensure downstream properties are not affected by construction activities. 

Refer to Appendix "D", Sheet SO.I. As such, the proposed action will not 

have significant adverse impact on natural drainage conditions in the area. 
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5. Electrical, Telephone, and Cable Television Services 

a. Existing Conditions 

Electrical service to the Olinda Road area is provided by Maui Electric 

Company, Ltd. (MECO). Telephone and cable services in the area are 

provided by Hawaiian Telcom and Oceanic Time Warner Cable, respectively. 

b. Potential Impacts and Proposed Mitigation Measures 

The proposed project will not require electrical, telephone, or cable television 

service. Adverse impacts to the provision of these services are, therefore, not 

anticipated. 

E. CUMULATIVE AND SECONDARY IMPACTS 

Cumulative impacts are defined as the impact on the environment which results from the 

incremental impact of an action when added to other past, present, and reasonably 

foreseeable future actions regardless of what agency or person undertakes such other actions. 

The proposed project is a repair and maintenance project that is not part of a larger action. 

The flume replacement action is being pursued in accordance with a directive issued by the 

Commission on Water Resource Management (CWRM) for the replacement of the 

Waikamoi Flume to reduce waste and system loss due to leakages. Refer to Appendix "C". 

The proposed project is also consistent with recommendations set forth by the Draft 

Upcountry Water Use and Development Plan (WUDP), which in turn is being prepared in 

accordance with the CWRM Statewide Framework for Updating the Hawaii Water Plan. In 

particular, a program recommended by the Draft Upcountry WUDP is a continued and 

accelerated leak detection and repair program. While the Draft Upcountry WUDP 

recommends larger actions relating to water source development and storage, these actions 

would augment the Lower Kula system, rather than the Upper Kula system which includes 

the Waikamoi Flume. Furthermore, the Draft Upcountry WUDP states that this strategy for 

leak detection and repair functions independently of any water source development or storage 

project (Freedman, 2009). In this context, the project is not considered part of a larger 

action. 
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Secondary impacts are those which have the potential to occur later in time or are farther in 

distance, but are still reasonably foreseeable. They can be viewed as actions of others that 

are taken because of the presence ofthe subject project. 

The proposed project is limited to the repair and maintenance of an existing water 

conveyance system and is not considered a water source development venture. Secondary 

impacts associated with the proposed project relate to the change in the volume of water 

carried by the Waikamoi Flume that would result from the elimination of leakages. As 

previously discussed, DWS estimates that approximately 40 percent of the water conveyed 

by the existing flume is lost through leakages in the flume timbers that have resulted from 

wear and tear over time. Although the flume's Haipuaena and tributary intakes will not be 

altered, and although the capacity of the reconstructed flume will be approximately equal to 

that of the existing flume, the elimination of leakages may result in an increased volume of 

water being conveyed to the Waikamoi Reservoirs than under current conditions. This 

additional volume will provide enhanced water service reliability for existing residents in the 

Upcountry area, as it would reduce the need for DWS to issue temporary water use 

restrictions during times of drought when reservoir levels become low. 

The subject project is, therefore, anticipated to generate positive secondary impacts by 

increasing the reliability of the DWS Upper Kula System. The proposed project is not a 

water source development venture and it will not allow for the issuance of new water meters 

in the Upper Kula service area. There are no significant adverse secondary impacts 

associated with the proposed flume replacement project. 
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III. RELATIONSHIP TO GOVERNMENTAL 
PLANS, POLICIES AND CONTROLS 

A. STATE LAND USE DISTRICTS 

Chapter 205, Hawaii Revised Statutes (HRS), relating to the State Land Use Commission 

(SLUC), establishes the four (4) major land use districts into which all lands in the State are 

classified. Referred to as the State Land Use Districts, these four (4) classifications are 

"Urban", "Rural", "Agricultural", and "Conservation". The project site is located within the 

State Conservation District. The Conservation District is divided into five (5) subzones, 

Protective, Limited, Resource, General, and Special. The project site is specifically located 

within the Protective subzone. The existing access road crosses State Agricultural District 

and State Conservation District (Resource Subzone and Protected Subzone) lands. See 

Figure 12. The temporary construction staging area site is located in the State Agricultural 

District, directly north of the Kahakapao Reservoir. It is anticipated that the temporary 

construction staging area will be deemed to be an allowable use in the State Agricultural 

District. 

The approximately two (2) million acres of public and private land statewide that are 

encompassed by the Conservation District are overseen by the State Department of Land and 

Natural Resources (DLNR), Office of Conservation and Coastal Lands (OCCL). Chapter 13-

5, Hawaii Administrative Rules (HAR) sets forth permitted uses within each of the five (5) 

subzones, along with corresponding permitting requirements. By letter dated January 10, 

2012, OCCL has determined that the proposed flume replacement project is an identified 

land use within the Conservation District, Protective subzone, pursuant to § 13-5-22, HAR, 

and that the proposed action requires the processing of a Conservation District Use 

Application (CDUA) for a Departmental Permit. See Chapter VIII of this Environmental 

Assessment (EA) for the OCCL determination letter. 

With respect to the proposed project's consistency with the intended purposes of the 

Conservation District, the Conservation District use criteria set forth by § 13-5-30 (c), HAR 

are addressed below: 
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1. The proposed land use is consistent with the purpose of the conservation 
district: 

As stated by § 15-15-20, HAR, lands encompassed by the State Conservation District 

include "lands necessary for protecting watersheds, water resources, and water 

supplies." In recognition of the surface water resources in the area, the W aikamoi 

Flume was constructed to convey water to Upcountry Maui. The flume was 

constructed in the 1930s, prior to the establishment of the State Conservation 

District. While portions of the timber flume were replaced in 1974 and 1975, the 

purpose of the facility remains the same. 

The proposed project is designed to provide an improved, more efficient flume that 

will convey water to the County Department of Water Supply (DWS) Upper Kula 

system. Over time, the continuous flow of water through the timber flume has 

caused deterioration in the timbers, such that DWS estimates that during peak flows, 

approximately 40 percent ofthe water carried by the flume is lost through leakages. 

The proposed action will eliminate these leaks with the construction of a replacement 

flume; however, it is noted that the amount of water collected by the replacement 

flume will not increase beyond existing levels. 

Best Management Practices (BMPs) will be implemented to ensure that storm water 

runoff from the project site during construction has no adverse impact on 

downstream resources. Refer to Appendix "D", Sheet SO.I. Furthermore, all waste 

associated with demolition and construction activities will be completely removed 

from the project site. It is recognized that the project site is located amidst a 

designated forest reserve that is home to a variety of native, rare, threatened, and 

endangered species of flora and fauna. As recommended by the Flora and Fauna 

Survey Assessment report, mitigation measures will be implemented to ensure the 

protection of the forest ecosystem. Appropriate steps will be taken to ensure that 

vehicles, equipment, and personnel do not introduce alien species to the project site. 

Such steps would include cleaning of vehicles, equipment, construction materials, 

clothing and footwear prior to their movement to the work site. Protocol will be in 

line with measures specified by the DLNR, Division of Forestry and Wildlife 

(DOFA W). See correspondence from DOF A W in Chapter VIII of this EA. Also, 

rare species of plants that were identified along the outer edges of the flume corridor 

will be flagged to ensure they are not disturbed during construction activities. Refer 

to Appendix "H". 
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In summary, the proposed project is consistent with the purpose of the Conservation 

District. 

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

As indicated above, the project site is located within the Protective subzone. As 

stated by §13-5-11, HAR, the objective of the Protective subzone is to: 

Protect valuable resources in designated areas such as restricted 
water-sheds, marine, plant, and wildlife sanctuaries, significant 
historic, archaeological, geological, andvolcanologicalfeatures and 
sites, and other designated unique areas. 

Under the provisions of § 13-5-22, HAR, and as confirmed by OCCL, the Waikamoi 

Flume is an identified land use in the Protective subzone. The moderate alteration 

of existing structures, facilities, uses and equipment is listed as a permitted use within 

the Protective subzone. 

As discussed above, measures will be taken to ensure the rare plants, habitat, and 

watershed surrounding the project site will not be adversely impacted by construction 

activities. Appropriate BMPs will be implemented during the construction period to 

ensure downstream areas are not affected. 

The two (2) sites that were documented by the Archaeological Inventory Survey 

(AIS) were assessed in terms of the broad criteria established for the State and 

National Register of Historic Places. The Waikamoi Flume remnant, Site 7193 was 

deemed significant under Criterion "a" for its function as a key water delivery system 

for Upcountry Maui. Site 7194 was deemed significant under Criterion "a" for its 

association with the Waikamoi Flume. Both sites were also deemed significant under 

Criterion "d" for their information content. Refer to Appendix "I". 

The proposed action will maintain all component features of Site 7193 and 7194 in 

place. Feature X of Site 7193, the stone and concrete footing that is closest to the 

flume intake on Haipuaena Stream, will be encased in concrete. Refer to Appendix 

"D-l". Given this scope of work, the AIS recommends that the Architecture Branch 

of the State Historic Preservation Division (SHPD) be consulted to determine 

appropriate mitigation measures for the two (2) sites. Beyond this, the AIS also 

recommends precautionary archaeological monitoring during construction activities. 
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In this respect, should any archaeological resources be encountered during 

construction activity, all work in the vicinity of the find will cease inunediately, and 

SHPD will be contacted to determine appropriate mitigation measures. The AIS 

report has been submitted to the SHPD Archaeology Branch and the SHPD 

Architecture Branch for review and determination. 

The proposed action, therefore, is consistent with the objectives of the subzones 

affected by the proposed project. 

3. The proposed land use complies with provisions and guidelines contained in 
Chapter 20SA, HRS, entitled "Coastal Zone Management," where applicable: 

The proposed action is in compliance with the provisions and guidelines of Chapter 

205A, HRS. The project site is located well inland of the Special Management Area 

(SMA). An evaluation of the proposed action with respect to the coastal zone 

management criteria is provided in Section F of this chapter. 

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 will not cause any substantial adverse impact to the natural 

resources of the surrounding area or region. The proposed action is limited to the 

replacement of the existing Waikamoi Flume. While a new aluminum structure will 

replace the existing timber structure, the capacity of the new flume will be 

approximately the same as the existing flume. The Haipuaena and tributary intakes 

will not be altered, the amount of water collected by the flume will not increase, and 

there will be no intensification of use. The replacement flume will eliminate 

leakages that result in substantial losses of water, thereby providing an improved and 

more efficient water system for upcountry users. Measures will be taken to prevent 

the introduction of alien species into the project site and to ensure that no rare species 

are adversely impacted. In addition, BMPs for sediment and erosion control will be 

implemented during construction to ensure that downstream areas are not affected. 

Refer to Appendix "D", Sheet SO.I. 
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S. The proposed land use. including buildings. structures and facilities. shall be 
compatiblewith the locality and surrounding areas. appropriate to the physical 
conditions and capabilities of the specific parcel or parcels: 

The proposed flume replacement action is listed under § 13-5-22, HAR as a permitted 

use in the Protective subzone of the Conservation District. The Waikamoi Flume 

was constructed in the 1930s, in order to deliver water to Upcountry Maw for 

domestic and irrigation purposes. The replacement flume will serve the same 

purpose as the existing flume. In addition, the existing flume corridor will be utilized 

so as not to affect any of the undisturbed lands and native forest environment that 

surround the project site. The proposed action will not alter any of the existing 

topography. Inasmuch as the proposed action entails the continuation of an existing 

use, the proposed project is compatible with the locality and surrounding areas, and 

is appropriate to the physical conditions of the underlying lands. Additionally, as 

discussed previously, the flume land use is consistent with the objectives of the 

Conservation District. 

6. The existing physical and environmental aspects of the land. such as natural 
beauty and open space characteristics. will be preserved or improved upon. 
whichever is applicable: 

In the interest of preserving the native forest environment that surrounds the project 

site, measures will be taken to prevent the introduction of alien species and to ensure 

that no forest habitat is damaged during project implementation. As previously 

noted, all vehicles, equipment, and construction materials, as well as clothing and 

footwear of construction personnel, will be cleaned of all mud and debris prior to 

entry to the project site. Rare plants that were identified along the outer edges ofthe 

flume corridor will also be flagged to ensure they are avoided during construction 

activities. Refer to Appendix "H". Furthermore, all debris resulting from 

demolition and construction activities will be removed from the project site. Due to 

the low profile of the flume, dense surrounding vegetation and remote location, the 

proposed project will not adversely affect open space resources. The replacement 

flume will utilize the existing flume corridor, such that the existing physical and 

environmental aspects of the land will be preserved. 

Page 52 



7. Subdivision of land will not be utilized to increase the intensity of land uses in 
the conservation district: 

The proposed action does not involve the subdivision ofland, nor are there any plans 

to subdivide the subject property in the future. 

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

The Waikarnoi Flume is an integral component of the DWS Upper Kula system. The 

Waikamoi Flume collects freshwater that is conveyed to existing residents of Kula, 

Waiakoa, Keokea, Ulupalakua, and Kanaio for domestic and irrigation purposes. The 

proposed project will provide a more reliable and efficient water system, such that 

the proposed project will positively contribute to public health, safety, and welfare. 

In summary, the proposed project is consistent with the Conservation District use criteria as 

set forth in § 13-5-30 (c), HAR. 

B, CHAPTER 226, HRS, HAWAII STATE PLAN 

Chapter 226, HRS, also known as the Hawaii State Plan, is a long-range comprehensive plan 

which serves as a guide for the future long-range development of the State by identifYing 

goals, objectives, policies, and priorities, as well as implementation mechanisms. 

The proposed action is consistent with the following goal of the Hawaii State Plan: 

• A desired physical environment, characterized by beauty, cleanliness, quiet, stable 

natural systems, and uniqueness, that enhances the mental and physical well-being 

of the people. 

The proposed project is consistent with the following objectives and policies ofthe Hawaii 

State Plan: 

§226-5, HRS, Objective and Policies for Population. 

§226-5 (b )(7), HRS: Plan· the development and availability of land and water 

resources in a coordinated marmer so as to provide for the desired levels of growth 

in each geographic area. 
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§226-7, HRS, Objectives and Policies for the Economy Agriculture, 

§226-7 (b )(2), HRS: Encourage agriculture by making best use of natural resources. 

§226-7 (b)OO), HRS: Assure the availability of agriculturally suitable lands with 

adequate water to accommodate present and future needs. 

§226-11, HRS, Objectives and Policies for the Physical Environment-Land-Based, 
Shoreline, and Marine Resources, 

§226-11 (a)(l), HRS: Prudent use of Hawaii's land-based, shoreline, and marine 

resources. 

§226-11 (a)(2), HRS: Effective protection of Hawaii's umque and fragile 

environmental resources. 

§226-11 (b)Ot HRS: Exercise an overall conservation ethic in the use of Hawaii's 

natural 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 use without generating costly or irreparable environmental 

damage. 

§226-11 (b )(5), HRS: Consider multiple uses in watershed areas, provided such uses 

do not detrimentally affect water quality and recharge functions. 

§226-11 (b)f8), HRS: Pursue compatible relationships among activities, facilities, 
and natural resources. 

§226-12, HRS, Objective and Policies for the Physical Environment Scenic, Natural 
Beautv, and Historic Resources. 

§226-12 (b )0), HRS: Promote the preservation and restoration of significant natural 
and historic resources. 
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§226-13, HRS, Objectives and Policies for the Physical Environment-Land, Air, and 
Water Ouality. 

§226-13 (a)(I), HRS: Maintenance and pursuit ofimproved quality in Hawaii's land, 
air, and water resources. 

§226-13 (b)(2), HRS: Promote the proper management of Hawaii's land and water 
resources. 

§226-14, HRS, Objective and Policies for Facility Systems-in General. 

§226-14 (b)(l), HRS: Accommodate the needs of Hawaii's people through 
coordination of facility systems and capital improvement priorities in consonance 
with state and county plans. 

§226-14 (b)(2), HRS: Encourage flexibility in the design and development of 
facility systems to promote prudent use of resources and accommodate changing 
public demands and priorities. 

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

§226-16, HRS, Objective and Policies for Facility Systems-Water. 

§226-16 (a), HRS: Planning for the State's facility systems with regard to water shall 
be directed towards achievement of the objective of the provision of water to 
adequately accommodate domestic, agricultural, commercial, industrial, recreational, 
and other needs within resource capacities. 

§226-16 (b)(l), HRS: Coordinate development ofland use activities with existing 
and potential water supply. 

§226-16 (b)(2), HRS: Support research and development of alternative methods to 
meet future water requirements well in advance of anticipated needs. 

§226-16 (b)( 4), HRS: Assist in improving the quality, efficiency, service, and 
storage capabilities of water systems for domestic and agricultural use. 

C. GENERAL PLAN OF THE COUNTY OF MAUl 

As indicated by the Maui County Charter, the purpose of the general plan shall be to: 

... indicate desired population and physical development patterns for each 
island and region within the county; shall address the unique problems and 
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needs of each island and region; shall explain 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. 

As reflected in the Draft Maui Island Plan, Chapter 2.80B of the Maui County Code, relating 

to the General Plan and Conununity Plans, implements the foregoing Charter provision 

through enabling legislation which calls for a Countywide Policy Plan and a Maui Island 

Plan. The Countywide Policy Plan was adopted as Ordinance No. 3732 on March 24,2010. 

The draft Maui Island Plan, which delineates areas for futnre urban and rural growth as part 

of a Directed Growth Strategy, is currently in the process of review and formulation by the 

Maui County Council. 

With regard to the Countywide Policy Plan, Section 2.80B.030 of the Maui County Code 

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 ofthe natnral environment and cultural resources; 

2. Compassion for and understanding of others; 

3. Respect for diversity; 

4. Engagement and empowerment of Maui County residents; 
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5. Honor for all cultural traditions and histories; 

6. Consideration ofthe contributions of past generations as well as the needs offuture 
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. 

Congruent 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 

With respect to the proposed Waikamoi Flume Replacement Project, the following goals, 

objectives, policies and implementing actions are illustrative of the project's compliance with 

the Countywide Policy Plan: 
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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: 

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

Objective: 

Improve the stewardship of the natural environment. 

Policies: 

• Preserve and protect natural resources with significant scenic, economic, 
cultural, environmental, or recreational value. 

• Improve communication, coordination, and collaboration among government 
agencies, nonprofit organizations, communities, individuals, and land owners 
that work for the protection of the natural environment. 

• Evaluate development to assess potential short-term and long-term impacts 
on land, air, aquatic, and marine environments. 

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 water systems to assure access to sustainable, clean, reliable, and 
affordable sources of water. 
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Policies: 

• Develop and fund improved water-delivery systems. 

• Ensure a reliable and affordable supply of water for productive agricultural 
uses. 

• Retain and expand public control and ownership of water resources and 
delivery systems. 

• Improve the management of water systems so that surface-water and 
groundwater resources are not degraded by overuse or pollution. 

In summary, the proposed project is consistent with Countywide Policy Plan. 

D. HANA COMMUNITY PLAN 

There are nine (9) community plan regions within Maui County, each of which is governed 

by a unique community plan. In the context of the County General Plan, each community 

plan is formulated to guide the implementation of the General Plan within that specific 

region of the County. The community plans set forth desired land use patterns together with 

goals, objectives, policies, and implementing actions for a number of functional areas, 

including infrastructure-related parameters. 

Being situated on the eastern side ofWaikamoi Stream, the project site is located within the 

Hana Community Plan region. As reflected by the Hana Community Plan land use map, the 

project site is situated within lands designated "C, Conservation". The purpose of this land 

use designation is to recognize lands within the State Conservation District and to protect and 

preserve wilderness areas, scenic areas, and watersheds, among other natural resources. 

Inasmuch as the proposed action is a permitted use within the State Conservation District, 

the proposed project is compatible with the underlying Hana Community Plan designation. 

The proposed project is consistent with the following goals, policies, and objectives ofthe 

Hana Community Plan: 
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ENVIRONMENT 

Protection and management of Han a's land, water and ocean resources to ensure that future 
generations can enjoy the region's exceptional environmental qualities. 

Objectives and Policies 

• Manage, protect, and where appropriate, restore areas which have significant 
indigenous flora and fauna habitat resource value. 

• Protect, restore and preserve native aquatic habitats and resources within and 
along all streams within the Hana District by (1) protecting existing instream 
flows, and (2) regulating diversions of stream waters. 

• Ensure that groundwater and surface water resources are preserved and 
maintained at capacities and levels to meet the current and future domestic, 
agricultural, commercial, ecological and traditional cultural demands of each 
area in the Hana District. 

CULTURAL RESOURCES 

Identification, preservation, protection, and where appropriate, restoration of significant 
cultural resources and practices, that provide a sense of history and identity for the Hana 
region. 

Objectives and Policies 

• IdentifY, preserve and protect historically, archaeologically and culturally 
significant areas, sites, and features within the Hana District. 

Implementing Actions 

• Require development projects to identifY all cultural resources within 
or adjacent to the project area as part of the County development 
review process. Further require that all proposed development include 
appropriate mitigation measures including site avoidance, adequate 
buffer areas and interpretation. 
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E. MAUl COUNTY ZONING 

Lands underlying the project site are within the State Conservation District, which is solely 

governed by DLNR, pursuant to Section 205-5, HRS. As such, there is no County zoning 

designation for these lands. Lands underlying the temporary construction staging area are 

within the County Agricultural zoning district. Per a policy issued by the County Planning 

Department on January 27, 1998, and as confirmed by said Department via letter dated April 

24,2012, the temporary construction baseyard is an allowable use within the "Agricultural" 

zoning district. See Appendix "K". 

F. COASTAL ZONE MANAGEMENT OBJECTIVES AND POLICIES 

The Hawaii 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 Hawaii ' s coastal zone. Being situated on the upland slopes ofHaieakala, 

the project site lies well inland (mauka) of the County of Maui's Special Management Area 

(SMA), the boundary of which follows the ocean side of the right-of-way of Han a Highway. 

Although an SMA Use Permit is not required for the proposed project, this section addresses 

the project's relationship to applicable coastal zone management considerations set forth by 

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; 
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(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 along shorelines with 
recreational value; 

(iv) Providing an adequate supply of shoreline parks and other 
recreational facilities suitable for public recreation; 

( 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: Due to the upland location of the project site, the proposed project will 

not result in adverse impacts to existing coastal or inlandrecreational resources. The 

project will not limit or compromise any existing shoreline recreational activity. 

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 infonnation retention through preservation of remains and artifacts 
or salvage operations; and 

(C) Support state goals for protection, restoration, interpretation, and display of 
historic resources. 

Response: An Archaeological Inventory Survey (AIS) for the project was 

completed in April 2012. Refer to Appendix "I". The AIS identified two (2) post­

Contact sites, including renmant stone footings ofthe Waikamoi Flume (Site 7193) 

and the flume access road and associated culvert crossings (Site 7194). Both these 

structures were deemed significant under Criterion "a" for their association with the 

historic Waikamoi water delivery system and under Criterion "d" for their 

information content. The proposed action will retain the stone footing features of 

Site 7193 in place, although the footing closest to the Haipuaena Stream intake will 

be encased in concrete to enhance the structural support of this element. Refer to 

Appendix "D-l". Improvements to the access road, Site 7194, will generally 

involve grading to improve the road surface. The route and width of the road will not 

be altered, and the culvert crossings will not be affected either. The AIS recommends 

that precautionary archaeological monitoring take place during ground altering 

activity in the construction period. Should any archaeological resources be 

encountered during construction activity, all work in the vicinity of the find will 

cease immediately, and SHPD will be contacted to detennine appropriate mitigation 

measures. The AIS report has been submitted to the SHPD Archaeology Branch and 

the SHPD Architecture Branch for review and detennination. 

The proposed temporary construction staging area site was previously disturbed and 

graded during construction of the Kahakapao Reservoirs, such that archaeological 

and cultural resources are not anticipated to occur. Additional grading will not be 

required for this site to be used as a staging area. The use of this site, therefore, is not 

anticipated to result in any adverse impacts to historic resources. 

Notwithstanding, the foregoing conditions, should any cultural or historic materials 

be uncovered during construction-related activities related to the flume replacement 

project, work in the area of the find will cease and SHPD will be notified for 

detennination of appropriate mitigation measures. 

Page 63 



3. Scenic and Open Space Resources 

Objective: 

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

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 project site is located within a dense upland cloud forest in the 

Koolau Forest Reserve. The project site is located well inland of the shoreline and 

is not part of a scenic view corridor to or from the shoreline. No substantive adverse 

impacts to scenic or open space resources are anticipated to result from 

implementation of the proposed action. 

4. Coastal Ecosystems 

Objective: 

Protect valuable coastal ecosystems, including reefs, from disruption and minimize 
adverse impacts on all coastal 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 action is not anticipated to result in substantive, adverse 

impacts to coastal ecosystems. The capacity of the replacement flume will be 

approximately the same as the existing flume, and the amount of water collected by 

the new flume will not increase beyond current levels. The existing Haipuaena and 

tributary intakes will not be altered and the proposed action will not affect Waikamoi 

Stream. Further, implementation ofBMPs during construction will mitigate potential 

drainage-related impacts to downstream areas and the coastal environment. Refer to 

Appendix "D", Sheet SO. I. 

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

Response: The proposed project will occur well inland from the shoreline and is 

not a coastal dependent development. The project will provide short-term economic 

benefits during the construction-phase. In the long term, the proposed project will 

provide improved, more efficient water transmission infrastructure for the DWS 

Upper Kula system. 

6. Coastal Hazards 

Objective: 

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

Policies: 

(A) Develop and communicate adequate information about storm wave, tsnnami, 
flood, erosion, subsidence, and point and nonpoint source pollution hazards; 

(B) Control development in areas subject to storm wave, tsnnami, 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 project site is not located in a tsnnami zone. The project site is 

located in Flood Zone X, an area of minimal flooding that has no developmental 

restrictions. The proposed action will not involve any alterations to the natural 

drainage patterns of the existing landscape. With the implementation of appropriate 

BMPs, no adverse impacts to downstream properties resulting from stormwater 

runoff are anticipated. 

7. Managing Development 

Objective: 

Improve the development review process, communication, and public participation 
in the management of coastal resources and hazards. 
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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 
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: Opportunities for public involvement are being provided as part of the 

Chapter 343, HRS EA and CDUA permitting processes. 

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 govermnent activities; and 

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

Response: As discussed above, public awareness and participation are being 

facilitated through the Chapter 343, HRS EA and CDUA permitting processes. 

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 
loss 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 is located well inland of the shoreline area and 

will not impact natural beach processes. 

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; 

(D) Promote research, study, and understanding of ocean processes, marine life, 
and other ocean resources in order to acquire and inventory infonnation 
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. 
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Response: The project is not located in the vicinity of the shoreline. The use of 

appropriate BMPs will mitigate any potential impacts to downstream marine and 

coastal resources. 

In addition to the foregoing objectives and policies, Section 20SA-30.S, HRS, 

Prohibitions, provides specifications for the limitation oflighting in coastal shoreline 

areas in relation to the granting of SMA permits: 

(a) No special management area use permit or special 
management area minor permit shall be granted for 
structures that allow artijiciallightfromfloodlights, uplights, 
or spotlights usedfor 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) Artijiciallighting 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. 

Response: The proposed project does not involve the installation of any 

permanent lighting fixtures. Construction activity will be limited to daylight hours, 

such that flood lights will not be utilized. 
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G. HAWAII DRINKING WATER STATE REVOLVING FUND 
ENVIRONMENTAL CROSSCUTTERS 

The proposed project will be funded in part by the Hawaii Drinking Water State Revolving 

Fund (DWSRF). As such, the project must comply with the Environmental Cross-Cutters 

and Federal Requirements for DWSRF projects. Table 2 below provides a listing of the 

environmental cross-cutters as well as the documentation received for the proposed 

Waikamoi Flume Replacement project in addressing the requirement criteria. 
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Table 1. Environmental Cross-Cutters and Project Documentation 

Environmental 
Authority Procedure Responsible Agency Response Pro.ject Documentation 

Archaeological and Obtain review for all State Historic Preservation AIS completed in April 2012 and Refer to Appendix "I". 
Historical Preservation projects Division (SHPD) submitted to SHPD for review. 
Act of 1974 Consultation with the SHPD 

Architecture Branch will be 
ongoing regarding appropriate 
mitigation options for Site 7193 
and Site 7194. 

Clean Air Act Coordinate to assure State Department of Health, The Draft EA will be provided to See Chapter 11 (Section A-9) of Draft EA for 
project confonns with Clean Air Branch the Department of Health for discussion of potential air quality impacts 
State Implementation review and comment. and mitigation measures. 
Plan (SIP) 

Coastal Barrier Obtain review if State Coastal Zone Management Not applicable. Project site is not Not applicable. 
Resources Act project is located on a Agency located on a coastal barrier island. 

coastal barrier island 

Coastal Zone Obtain review if State Coastal Zone Management Pursuant to Chapter 205A-I, the See Chapter 1lI (Section F) of this EA 
Management Act project is located in Agency project site is within the Coastal document for discussion of the Coastal Zone 

coastal zone Zone Management Area. The Management Program review criteria. 
project site is, however, outside of 
the Special Management Area 
(SMA). A SMA permit is not 
required. 

Endangered Species Act Obtain review by U.S. U.S. Fish and Wildlife Service Comments from USFWS were See Chapter VIII of this EA document for a 
Fish and Wildlife (USFWS) received in the early consultation copy of the USFWS early consultation 
Service for all projects process during the preparation of comment letter. 

the Draft EA. As recommended, 
appropriate measures will be 
implemented to ensure that 
endangered species and critical 
habitat are not affected by the 
proposed action. 

Environmental Justice Are low income and U. S. Environmental Protection No low-income or minority Refer to Chapter 11 (Section B) of this EA 
minority groups Agency groups will be adversely affected document for a discussion of socioeconomic 
affected? as a result of the proposed flume and demographic parameters. 

replacement. The Draft EA will 
be provided to the the U.S. 
Environmental Protection Agency 
for review and comment. 
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Environmental 
• 

Authority Procedure Responsible Agency Response Proiect Documentation 
• 

Floodplain Management Obtain review if Federal Emergency Management Not applicable. Project site is See comment letter from DLNR 
project is located in or Agency located in Flood Zone X and is (Engineering Division) in Chapter VIII of 
affects 100-year flood not located in nor will it affect a this EA document. 
plain I OO-year flood plain. 

Protection of Wetlands Obtain review if U.S. Army Corps of Engineers An Aquatic Resources Study See letters contained in Chapter VIII of this 
project area contains (COE) determined that the project site EA document and refer to Appendix "F-l" 
wetlands contains wetlands. Consultation and Appendix "G". 

with the U.S. Anny Corps of 
Engineers (USACE) was carried 
out to obtain a Jurisdictional 
Determination of the wetlands 
that are traversed by the flume. 
The USACE determined that the 
wetlands are jurisdictional; 
however, because Waikamoi 
Flume conveys water for domestic 
and irrigation purposes, the 
project is exempt from Section 
404 permitting requirements. 

Farmland Protection Obtain review if Natural Resources Conservation Not applicable. The project site Refer to Chapter II (Section A-3) of this EA 
Policy Act project area contains Service (NRCS) does not contain prime farmland. document for a discussion of soil conditions 

prime farmland and agricultural resources. 

Fish and Wildlife Obtain review for all USFWS Comments from USFWS were Refer to Chapter VIII of this EA document 
Coordination Act projects received in the early consultation for the early consultation comments from 

process during the preparation of USFWS. 
the Draft EA. 

National Historic Obtain review for all SHPD AIS completed in April 2012 and Refer to Appendix "I". 
Preservation Act projects submitted to SHPD for review. 

Consultation with the SHPD 
Architecture Branch will be 
completed to determine the 
appropriate level of mitigation for 
Site 7193 and Site 7194. 

Safe Drinking Water Act Obtain review if State Department of Health, Safe The proposed project will not Refer to Chapter II (Section A-5 and Section 
project could affect Drinking Water Branch (SDWB) affect a sole source aquifer. The D-4) of this EA document for a discussion 
sole source aquifer Draft EA will be provided to the of water quality mitigation measures. 

Department of Health for review 
and comment. 
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Environmental 
Authority Procedure Responsible Agency Response Project Documentation 

Wild and Scenic Rivers Obtain review if National Park Service The project site is not located in Not applicable. 
Act project is located in an area with Wild or Scenic 

area with Wild and Rivers. There are no Wild or 
Scenic Rivers Scenic Rivers in the State of 

Hawaii. 

Consultation Process Obtain review if it will National Marine Fisheries Not applicable. The project site is Not applicable. 
Under the Magnuson- affect essential fish Service located approximately 11 miles 
Stevens Fishery habitat inland of the nearest coastline. 
Conservation and The proposed project will not 
Management Act affect essential fish habitats. 
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IV. SUMMARY OF UNAVOIDABLE IMPACTS 
ON THE ENVIRONMENT AND RESOURCES 

Unavoidable impacts associated with the proposed action involve the commitment of fuel, labor, 

funding, and material resources. Land resources were previously committed in the construction of 

the flume structure in the 1930s. This commitment of resources necessary for project 

implementation is seen to be justified, given the improved and more efficient water system that is 

to be realized through the proposed flume replacement project. 

In the long term, the proposed Waikamoi Flume Replacement project is not anticipated to result in 

any significant, long-term adverse environmental impacts. 
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V. ALTERNATIVES TO 
THE PROPOSED ACTION 



V. ALTERNATIVES TO THE PROPOSED 
ACTION 

A. PREFERRED ALTERNATIVE 

The proposed replacement of the Waikamoi Flume, which was described and evaluated in 

the preceding chapters, represents the preferred alternative. The redwood timber box that 

comprises the existing flume has been in service since 1975 when the previous Waikamoi 

Flume reconstruction project was completed. Due to years of weathering, numerous holes 

have been worn into the timbers, and DWS estimates that during peak flows, approximately 

40 percent of the water carried by the flume is lost through leakages. Furthermore, the 

deteriorated condition of the flume structure and timber bridges is hazardous for DWS 

maintenance workers. In the demolition of the existing flume and the subsequent 

construction of a replacement flume, the leakages in the system would be eliminated and safe 

access to the entire flume would be ensured for DWS maintenance workers. 

The proposed action is being undertaken in compliance with a directive issued by the 

Commission on Water Resource Management (CWRM) that requires DWS to reduce waste 

and system loss through the replacement of the leaking Waikamoi Flume. Refer to 

Appendix "C". Furthermore, the subject project is also consistent with a recommendation 

set forth by the Draft Upcountry Water Use and Development Plan (WUDP) regarding the 

continued detection and repair of leaks in the DWS water system (Freedman, 2009). For 

these reasons, the proposed action as described and analyzed in Chapters I and II, was 

identified as the preferred alternative for the purposes ofthis EA document. 

B. NO ACTION ALTERNATIVE 

The "no action" alternative would have the Waikamoi Flume continue to function in its 
current weathered condition. The existing leakages in the flume would persist and 
presumably worsen over time, and the efficiency of the Waikamoi Flume segment of the 
DWS Upper Kula system would be compromised. Similarly, hazardous conditions 
encountered by DWS maintenance personnel would also deteriorate over time as the timber 
bridges are further weakened by extreme weather conditions. The "no action" alternative 
would also result in non-compliance with the CWRM directive. In that event, the CWRM 
may be obligated by law to reduce the amount of water DWS is permitted to intake, due to 
waste. Refer to Appendix "C". Additionally, the "no action" alternative would not carry 
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out the recommendation of the Draft Upcountry WUDP for a continued leak detection and 
repalf program. In consideration of the foregoing, the "no action" alternative was not 
pursued. 

C. DEFERRED ACTION ALTERNATIVE 

Similar to the "no action" alternative, the "deferred action" alternative would leave the 

Waikamoi Flume in its current weathered condition in which leakages result in the loss of 

approximately 40 percent of the water that is carried by the flume during peak flows. 

Hazardous conditions encountered by DWS maintenance personnel would also persist, and 

these conditions would worsen over time as the replacement project is delayed. The deferral 

of the replacement project would result in non-compliance with the CWRM directive, in 

which case the CWRM would be obligated to reduce the amount of water DWS is permitted 

to intake. Refer to Appendix "e". In consideration of the foregoing, the deferred action 

course was not considered to be a feasible alternative. 

D. LIFELINE SYSTEM DESIGN ALTERNATIVE 

Prior to the conception of the preferred alternative, a previous alternative under consideration 

was the installation of a lifeline system that would run along the entire length of Waikamoi 

Flume. This project was developed in recognition of the dangerous conditions experienced 

by DWS maintenance personnel. The lifeline system was designed to provide a safety 

system that would allow the workers to be harnessed when crossing and repairing the flume's 

timber bridges. Steel crossbars supported by sizable concrete foundations were to be erected 

at both ends of each of the 13 timber bridges along the flume's length. A steel cable 

stretched between the crossbars would then provide anchorage for personnel on the bridges. 

After further analysis of the potential costs and benefits, this alternative was not pursued. 

Although the lifeline system would provide safer working conditions for DWS maintenance 

personnel, the timber flume itself would continue to deteriorate, and further expenditures 

would be required to repair the flume stmcture and timber bridges. Furthermore, the lifeline 

project would do nothing in the way of eliminating leakages in the flume, such that this 

alternative would not support the recommendation of the Draft Upcountry WUDP for the 

continued detection and repair ofleakages in the DWS water system, nor would it satisfy the 

above-noted CWRM directive. 
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VI. SIGNIFICANCE CRITERIA ASSESSMENT 

The significance criteria of Section 12, of the Hawaii Administrative Rules Title 11, Chapter 200, 

"Environmental Impact Statement Rules", were reviewed and analyzed to determine whether the 

proposed project will have a significant adverse impact on the environment. The following analysis 

is provided: 

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

The Waikamoi Flume was originally constructed in the 1930s to convey freshwater 

to agricultural and domestic users in Upcountry Maui. Since the flume box was 

replaced between 1974 and 1975, a number of cracks and holes have been worn into 

the flume by years of weathering. The proposed project will address this 

maintenance issue by eliminating these leakages and providing an improved, more 

efficient flume. The capacity of the replacement flume will be approximately the 

same as the existing, and the Haipuaena and tributary intakes will not be altered. 

It is recognized that the project site is surrounded by a native cloud forest that 

contains a number of rare, threatened, and endangered plants. Although there are no 

threatened or endangered species within the project site, three (3) rare lobeliad 

species were observed along the periphery of the flume corridor. Refer to Appendix 
"H". These plants will be tagged prior to the start of construction to ensure they are 

avoided during project implementation. Further, mud and debris will be removed 

from vehicles, equipment and construction materials, as well as from clothing and 

footwear of construction personnel, prior to entering the project site to ensure no 

alien species are introduced to the project site and surrounding areas. 

The AIS identified two (2) post-contact sites, including renmant masonry foundations 

of the Waikamoi Flume (Site 7193) and the flume access road and associated culvert 

crossings (Site 7194). Refer to Appendix "I". Both these structures were deemed 

significant under Criterion "a" for their association with the historic Waikamoi water 

delivery system and under Criterion "d" for their information content. The proposed 

action will retain the foundation features of Site 7193 in place, although the footing 

closest to the Haipuaena Stream intake will be encased in concrete. Refer to 

Appendix "D-l". Improvements to the access road, Site 7194, will generally 
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involve grading to improve the road surface. The route and width of the road will not 

be altered, and the culvert crossings will not be affected either. The AIS 

recommended that precautionary archaeological monitoring take place during ground 

altering activity in the construction period. Should any archaeological resources be 

encountered during construction activity, all work in the vicinity of the find will 

cease immediately, and SHPD will be contacted to determine appropriate mitigation 

measures. The AIS report has been submitted to the SHPD Archaeology Branch and 

the SHPD Architecture Branch for review and determination. 

Alongside the Flora and Fauna Survey and the AIS, the Cultural Impact Assessment 

(CIA) for the proposed project also highlighted the significance of the native cloud 

forest that surrounds the Waikamoi Flume. In the context of cultural resources, the 

CIA emphasized the cultural significance of this upland forest environment which 

is regarded as Wao Akua, the realm of the gods. In seeking to maintain the integrity 

ofthe native forest, the CIA also recommends that measures be taken to remove all 

soil and debris from construction equipment and that personnel take appropriate steps 

to clean footwear and clothing prior to entry into the project site. The CIA further 

recommends a cultural orientation for all construction personnel to foster 

understanding and respect for the cultural resources that surround the project site. 

Refer to Appendix" J". 

The temporary primary construction staging area site was previously disturbed by 

cattle ranching activities and the construction ofKahakapao Reservoirs. The site is 

vegetated by pasture grasses and contains no native flora, fauna, or avifauna habitats. 

Grading of this site will not be required for the proposed temporary construction 

staging area. 

In effect, the proposed project will not result in an irrevocable commitment to loss 

or destruction of any natural or cultural resource. 

2. Curtails the range of beneficial uses of the environment. 

The proposed action represents a beneficial use of the environment. The Waikamoi 

Flume is an integral component of the County Department of Water Supply (DWS) 

Upper Kula system which provides freshwater to residents of Kula, Waiakoa, 

Keokea, Ulupalakua, and Kanaio for domestic and irrigation purposes. Since the 

reconstruction of the flume in 1974 and 1975, a number of holes and cracks have 

been worn into the flume timbers, resulting in substantial leakage of water from the 
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system. In providing a replacement flume, the proposed project will eliminate these 

leaks and provide an improved and more efficient water system for upcountry 

residents. Importantly, the replacement flume will provide approximately the same 

capacity as the existing flume. Because the Haipuaena and tributary intakes will not 

be altered, the amount of water collected from these streams will not increase. The 

proposed action is limited in scope to replacement of an existing water conveyance 

system and will not compromise the range of beneficial uses of the surrounding 

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 proposed project involves the replacement of the Waikamoi Flume which is 

located in the Koolau Forest Reserve. The replacement flume will utilize the same 

corridor as the existing flume so as not to disturb the surrounding watershed 

environment. Moreover, the replacement flume will collect and convey 

approximately the same amount of water as the existing flume. While eliminating 

leakages, the replacement flume will provide an improved, more efficient system that 

will continue to provide potable water for existing Upcountry Maui residents. As 

discussed previously, measures will be taken to prevent the introduction of alien 

species and to ensure that no rare species of flora, fauna or avifauna are affected 

during project implementation. In addition, Best Management Practices (BMPs) will 

be implemented to mitigate potential impacts to downstream resources. Refer to 

Appendix "D", Sheet SO.I. In sum, the proposed project is in consonance with the 

policies, goals, and guidelines of Chapter 344, Hawaii Revised Statutes (HRS), the 

State's Environmental Policy. 

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

The proposed action would provide a direct, short-term economic benefit to the 

community during the construction phase, and an enhanced water system for existing 

Upcountry Maui residents during the operational phase. There are no adverse long­

term impacts on economic, social welfare, or cultural practices associated with the 

proposed action. 
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5. Substantially affects public health. 

The subject project will provide a more reliable and efficient water system for 

Upcountry Maui. As such, the proposed project is not anticipated to result in any 

adverse impact to public health. 

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

Secondary impacts associated with the proposed action would relate to the increased 

volume of water conveyed by the flume to the Waikamoi Reservoirs that would result 

from the elimination of leakages. This increased volume of water within the 

reservoirs will increase the efficiency of the Upcountry water system for existing 

users and will reduce the need for DWS to impose temporary water use restrictions 

during times of drought. It is highlighted that the proposed action is limited to repair 

and maintenance of an existing water conveyance facility and is not a new water 

source development initiative. 

As such, the subject project is not anticipated to result in substantial secondary 

impacts or population changes. No adverse impacts to public facilities are 

anticipated to occur as a result of project implementation; rather, the proposed action 

will improve the reliability and efficiency of the DWS Upper Kula system. 

7. Involves a substantial degradation of environmental quality. 

Appropriate BMPs will be implemented as part of the proposed action to ensure no 

impacts to downstream areas result from project implementation. Measures 

recommended by the Flora and Fauna Survey Assessment report will also be 

implemented to prevent the introduction of alien species to the project site and to 

ensure that no rare species or critical habitat will be adversely impacted. Further, the 

replacement flume will not collect any more water than is collected by the existing 

flume, and the replacement flume will utilize the same corridor as the existing flume, 

such that surrounding watershed and forest habitat will not be disturbed. As such, 

no substantial degradation of environmental quality is anticipated to result from 

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

The proposed project is in line with recommendations set forth by the Draft 

Upcountry Water Use and Development Plan (WUDP), particularly the 

recommendation for a continued and accelerated leak detection and repair program. 

It is noted that the Draft Upcountry WUDP also recommends larger actions relating 

to water source development and storage; however, these actions would specifically 

augment the Lower Kula system, rather than the Upper Kula system of which the 

Waikamoi Flume is a component. Furthermore, the Draft Upcountry WUDP states 

that the program for leak detection and repair functions independently of any water 

source development or storage project (Freedman, 2009). In this context, the project 

is not part of a larger action, nor would it occur within the context of such actions. 

The subject project is intended solely to eliminate leaks in the Waikamoi Flume. The 

intakes at Haipuaena Stream and smaller tributary streams will not be changed, and 

the capacity of the replacement flume will be approximately the same as the existing 

flume. Additionally, the replacement flume will utilize the same corridor ofland that 

is occupied by the existing Waikamoi Flume structure. In sum, the subject project 

is not anticipated to cause any adverse effects on the surrounding environment. 

Furthermore, it is not a water source development project nor does it involve a 

commitment for larger actions. 

9. Substantially affects a rare. threatened, or endangered species, or its habitat. 

The Flora and Fauna Survey Assessment located three (3) rare species of flora within 

the periphery of the existing flume corridor. Endangered and threatened species of 

flora and fauna are known to occur within a 2-mile radius of the flume corridor, yet 

none were observed within the specific project site. It is recognized that lands within 

and surrounding the project site provide habitat for rare, threatened, and endangered 

species. As recommended by the Flora and Fauna Survey Assessment report and 

DOFA W, measures will be taken to prevent introduction of alien species to the 

project site and surrounding forest habitat and to ensure that the rare species and 

habitat found within and nearby the project site are not disturbed. Refer to Appendix 
"H". With the implementation of these measures, no adverse impacts to rare, 

threatened, or endangered species or their habitats are anticipated to occur as a result 

of the proposed action. 
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Outside the project site, the temporary construction staging area is generally 

vegetated by pasture grasses. This area contains no rare, threatened or endangered 

species, nor does it contain critical habitat for such species. As such, use of this site 

as a staging area is not anticipated to present any adverse impacts on significant 

biological resources. 

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

Due to the moist microclimate and remote location of the project site, temporary, 

short-term impacts to air and noise quality occurring during the construction period 

are anticipated to be minimal. Exposed soils will be kept to a minimum by limiting 

areas of disturbance, and the moist soils are not anticipated to generate dust-related 

impacts to air quality. Heavy machinery that produce excessive noise and exhaust 

will not be utilized. Nevertheless, appropriate BMPs will be implemented to mitigate 

any potential noise or air quality impacts. In addition, appropriate BMPs will also 

be implemented to ensure that no adverse impacts to water quality or downstream 

areas occur as a result of the proposed action. Refer to Appendix "D", Sheet SO.I. 

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

The project site is not located within and would not affect any environmentally 

sensitive areas. The Flood Insurance Rate Map (FIRM) for this region indicates that 

the project is located in Flood Zone X, an area of minimal flooding. In addition, the 

project site is located well beyond the reaches of the nearest tsunami inundation zone. 

Appropriate BMPs will be implemented to ensure there are no impacts to 

downstream areas. Refer to Appendix "D", Sheet SO.I. 

12. Substantially affects scenic vistas and viewplanes identified in county or state 
plans or studies. 

The project site is not located within a viewplane identified by any County or State 

plans or studies. The project site is not visible from any residence, public roadway, 

coastal, or upland area, nor is it readily visible from the air. Thus, impacts to scenic 

vistas or viewplanes are not anticipated to occur with project implementation. 
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13. Requires substantial energy consumption. 

The proposed action will require the short -term commitment of fuel for equipment, 

vehicles, and machinery. However, the total amount of energy consumed during 

project implementation is not anticipated to be substantial. When in operation, the 

replacement flume will not be a consumer of energy. 

In conclusion, based on the foregoing analysis and findings, the proposed action is anticipated to 

result in a Finding of No Significant Impact (FONSI). 
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AND APPROVALS 



VII. LIST OF PERMITS AND APPROVALS 

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

State of Hawaii 

1. Conservation District Use Permit (Departmental Permit) 

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

3. Community Noise Permit, as applicable 

County of Maui 

I. Construction Permits (Building, Grubbing and Grading) 
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VIII. AGENCIES CONSULTED DURING THE 
PREP ARA TION OF THE DRAFT 

ENVIRONMENTAL ASSESSMENT; LETTERS 
RECEIVED AND RESPONSES TO SUBSTANTIVE 

COMMENTS 

The following agencies were consulted during the preparation of the Draft Environmental 

Assessment. Comment letter received, as well as responses to substantive comments, are contained 

in this chapter. 

1. Larry Yamamoto, State Conservationist 
U.S. Department of Agriculture 
Natural Resources Conservation Service 
P.O. Box 50004 
Honolulu, Hawaii 96850-000 I 

2. Ranae Ganske-Cerizo, Soil Conservationist 
Natural Resources Conservation Service 
U.S. Department of Agriculture 

3. 

4. 

5. 

77 Hookele Street, Suite 202 
Kahului, Hawaii 96732 

George Young 
Chief, Regulatory Branch 
U.S. Department of the Army 
U.S. Army Engineer District, Honolulu 
Regulatory Branch 
Building 230 
Fort Shafter, Hawaii 96858-5440 

Patrick Leonard 
Field Supervisor 
U.S. Fish and Wildlife Service 
300 Ala Moana Blvd., Rm. 3-122 
Box 50088 
Honolulu, Hawaii 96813 

Alec Wong, P.E., Acting Chief 
Clean Water Branch 
State of Hawaii 
Department of Health 
919 Ala Moana Blvd., Room 300 
Honolulu, Hawaii 96814 

6. 

7. 

8. 

9. 

10. 
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Laura H. Thielen, Chairperson 
State of Hawaii 
Department of Land and Natural 

Resources 
P. O. Box 621 
Honolulu, Hawaii 96809 

Dr. Puaalaokalani Aiu, Administrator 
State of Hawaii 
Department of Land and Natural 

Resources 
State Historic Preservation Division 
601 Kamokila Blvd., Room 555 
Kapolei, Hawaii 96707 

Katherine Kealoha, Director 
Office of Environmental Quality Control 
235 S. Beretania Street, Suite 702 
Honolulu, Hawaii 96813 

Abbey Seth Mayer, Director 
State of Hawaii 
Office of Planning 
P. O. Box 2359 
Honolulu, Hawaii 96804 

Dan Davidson, Executive Officer 
State of Hawaii 
State Land Use Commission 
P.O. Box 2359 
Honolulu, Hawaii 96804 



11. Charmaine Tavares, Mayor 
County ofMaui 
200 South High Street 
Wailuku, Hawaii 96793 

12. Milton Arakawa, Director 
County of Maui 
Department of Public Works 
200 South High Street 
Wailuku, Hawaii 96793 

13. Cheryl Okuma, Director 
County ofMaui 
Department of Environmental 
Management 

One Main Plaza 
2200 Main Street, Suite 100 
Wailuku, Hawaii 96793 
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REPLY TO 
ATTENTION OF: 

Regulatory Branch 

Munekiyo & Hiraga, Inc. 
Attention: Kimberly Skog 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Skog: 

DEPARTMENT OF THE ARMY 
u.s. ARMY ENGINEER DISTRICT, HONOLUW 

FORT SHAF'TlSR, HAWAII 96858 5440 

October 13, 20 I 0 

ocr 1 a 2010 

File Number POH-2010-00283 

We have received your letter dated October 8, 20 I 0 requesting the Department of the Army 
review and comment on the proposed Waikamoi Timber Flume Reconstruction at TMK (2) 2-4-
016:004, Makawao, Island of Maui, Hawaii. We have assigned the project the reference number 
POH-ZOIO-OOZ83. Please cite the reference number in any future correspondence concerning this 
project. We completed our review of the submitted document pursuant to Section 10 of the Rivers 
and Harbors Act of 1899 (Section 10) and Section 404 of the Clean Water Act (Section 404). 

Section 10 requires that a Departtnent ofthe Army (DA) permit be obtained from the U.S. Army 
Corps of Engineers (Corps) prior to undertaking any construction, dredging and other activities 
occurring in, over, or under navigable waters ofthe U.S. The line of jurisdiction extends to the 
Mean High Water Mark (MHWM) for tidal waters. Section 404 requires that a DA permit be 
obtained for the discharge (placement) of dredge and/or fill material into waters of the U.S., 
including wetlands. The line of jurisdiction extends to the Mean Higher High Water Mark 
(MHHWM) for tidally influenced waters, the Ordinary High Water Mark (OHWM) for non-tidal 
waters and the approved delineated boundary for wetlands. 

Based on the submitted documents, the project site appears to be absent of navigable waters 
subject to Corps jurisdiction. Therefore, Section 10 authorization will not be required. The 
Waikamoi Stream is a perennial stream which discharges into the Pacific Ocean, a traditionally 
navigable water. As such, the Waikamoi Stream is a water of the U.S., subject to Corps jurisdiction 
and will require a DA permit for any discharge of dredged and/or fill material into the stream. Based 
on resources available to the Corps, the project site appears to be located within a wetland. Be 
advised that a DA permit will also be required for any discharge offill into wetlands adjacent to 
waters of the U.S. 

There is insufficient information provided to the Corps to determine if the proposed flume 
reconstruction will involve activities which require either permanent or temporary discharge offill 
into the Waikamoi Stream. To avoid unintentional violation to federal regulation and law, we advise 
the property owner contact our office requesting an approved jurisdictional determination including a 
thorough aquatic resource survey ofthe project site, describing any wetlands, drainage ditches, 
gulches, gullies, streams, etc., on-site, especially those that may be impacted by any of the proposed 
project components. The survey should include descriptions of aquatic features proposed for impact, 
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flow duration of each feature and the flow path of each feature into navigable waters. In addition, 
include sufficient infonnation concerning the scope of work, including the use of Best Management 
Practices, i.e. silt fences and sandbag benns within the vicinity and in close proximity to potentially 
regulated bodies of water. 

If any water bodies are detennined to be waters of the U.S., the applicant must obtain 
authorization from the Corps prior to discharge of dredged or fill material into these water bodies. 
Fill material, pennanent or temporary, may include, but is not limited to: rock, dirt, sand, sandbags, 
silt fences or concrete. The applicant should contact the Corps to detennine if any of the proposed 
work constitutes a "discharge of fill" and submit an application and associated drawings that meet 
our drawing recommendations found at http://poh.lIsace.army.milIEC-RlEC-R.htm. The Corps will 
then review the application to ensure it complies with all necessary federal laws and regulations. 
Note that if the fill results in the loss of waters of the U.S. and/or associated functions, the applicant 
may be required to provide compensatory mitigation for any unavoidable impacts. A request for an 
approved JD can be submitted prior to, or concurrently with, an application for the proposed work. 

Thank you for contacting us regarding this project and providing us with the opportunity to 
comment. Should you have any questions, please contact Ms. Jessie Pa'ahana at 808.438.0391 or 
via email atJessie.K.Paahana@USace.army.mil. You are encouraged to provide comments on your 
experience with the Honolulu District Regulatory Branch by accessing our web-based customer 
survey form at http://perZ.nwp.usace.army.mil/survey.html. 

Sincerely, 

~ry 
George P. Young, P.E. 
Chief, Regulatory Branch 



ALAN M. ARAKAWA 
Mayor 

DEPARTMENT OF WATER SUPPLY 
COUNTY OF MAUl 

March 22, 2011 

George P. Young, P.E. 
Chief, Regulatory Branch 
Department of the Army 

200 SOUTH HIGH STREET 
WAILUKU, MAUl, HAWAII 96793-2155 

www.mauiwater.org 

U.S. Army Engineer District, Honolulu 
Fort Shafter, Hawaii 96858-5440 

Dear Mr. Young: 

DAVID TAYLOR, P.E. 
Director 

PAUL J. MEYER 
Deputy Director 

RE: Project Name: Proposed Waikamoi Timber Flume Replacement Project, 
Makawao, Maui, Hawaii (File No. POH-2010-00283) 

TMK: (2) 2-4-016:004 (por.) 

We are in receipt of your letter, dated October 13, 2010, providing early consultation 
comments on the Draft Environmental Assessment (EA) that is currently being prepared 
by the County of Maui, Department of Water Supply (DWS) for the Waikamoi Timber 
Flume Replacement project. We offer the following information in response to the 
comments noted in your letter: 

1. We note the determination from your office that Section 10 authorization will not 
be required for the project. 

2. We note the determination from your office that Waikamoi Stream is a water of 
the U.S. and is subject to U.S. Army Corps of Engineers (USACE) jurisdiction. 
The subject project will not involve any improvements within Waikamoi Stream 
and, as such, will not result in the direct placement/discharge of dredged and/or 
fill material into the water body of the stream. 

3. In regards to the repair and replacement activities proposed along the length of 
the existing flume between the Waikamoi and Haipuaena streams, we are writing 
to you today to formally request jurisdictional determinations for Haipuaena 
Stream and the 14 gulches and gullies that are traversed by the existing flume 
structure along the project corridor. To facilitate the USACE review process, we 
have attached a topographic survey of the existing flume as Exhibit "A"; a Site 
Assessment Report, as Exhibit "B", describing existing climate, soils, 
geography, and flora/fauna conditions within the vicinity of the project; and a 
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George P. Young, P.E. 
March 22, 2011 
Page 2 

Flora and Fauna Survey report as Exhibit "C". The Site Assessment Report 
includes the locations and photos of the Haipuaena Stream, as well as the 14 
aforementioned gulch and gully crossings along the project corridor. 

We can assist in the scheduling of a site visit should during the course of 
evaluating jurisdiction the USACE determines that one is necessary. Right-of-
entry authorizations will need to be secured from the landowner (East Maui 
Irrigation Company) prior to the site visit taking place. Please contact us at (808) 
244-2015 should you wish to schedule a site visit. 

4. We acknowledge that should jurisdictional waters be determined by USACE to 
be affected by project implementation that a Department of Army (Section 404) 
Permit will need to be processed for applicable work elements, which may also 
need to include compensation mitigation for unavoidable development actions. 
We, therefore, look forward to receiving a jurisdictional determination from your 
office on this matter so that project planning can proceed on a timely basis. 

Should you have any questions or require additional information, please feel to contact 
our planning consultant, Mark Alexander Roy of Munekiyo & Hiraga, Inc. at (808) 244-
2015. 

DA~'D TAYLOR, ~=-
Enclosures 

cc: Mike Hunnemann, KAI Hawaii, Inc. (w/enclosures) 
Tom Ochwat, Department of Water Supply (w/enclosures) 
Mark Alexander Roy and Kimberly Skog, Munekiyo & Hiraga, Inc. (with 
enclosures) 

K:\oATA\KAIHi\WaikalTlOiAume\Email\Oept. of Army Response letter.doc 
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EXHIBIT A. 

Topographic Survey of Project Corridor 

(Refer to Appendix "A" of this EA Document) 



EXHIBIT B. 

Site Assessment Report 



SITE ASSESSMENT REPORT 

The following is an assessment of conditions relating to and surrounding the Waikamoi 
Flume project site. The following provides a description of the existing Waikamoi Flume 
together with descriptions of the physical setting, including climate, underlying 
topography and soils, flood zones and streams, and flora and fauna. 

A. PROJECT LOCA TlON AND EXISTING USE 

The Waikamoi Flume is situated within the Koolau Forest Reserve in Maui, 
Hawaii. See Figure 1. It is located within the Hana Community Plan region on a 
portion of Tax Map Key (TMK) parcel (2) 2-4-016:004 (Parcel 4). The existing 
flume stretches approximately 1.1 mile from its intake at Haipuaena Stream in 
the east to its termination in the vicinity of Waikamoi Stream in the west. Access 
to the flume is provided via an unimproved dirt and gravel road that extends east 
from the mauka (upland) terminus of Olinda Road. 

The Waikamoi Flume is an integral component of the County of Maui, 
Department of Water Supply's (DWS) Upper Kula system and is supplied by 
water produced by Waikamoi Forest in the East Maui watershed. Freshwater 
collected by the Waikamoi Flume from Haipuaena Stream and small tributaries is 
conveyed to the nearby Waikamoi Reservoirs and then to the Kahakapao 
Reservoirs for storage. After being treated at the Olinda Water Treatment Plant, 
this water is delivered to residents of Kula, Waiakoa, Keokea, Ulupalakua, and 
Kanaio in Upcountry Maui. 

The Waikamoi Flume was originally constructed in the 1930s. In 1974 and 1975, 
the flume box was replaced with new redwood planking, although the supporting 
truss that was constructed in the 1930s was maintained in place. The existing 
Waikamoi Flume is approximately 1.1 mile long and consists of a redwood box 
section that measures 2 feet wide by 13 inches deep. The flume travels over 
rough terrain and meanders along the upland windward Haleakala mountainside 
within an approximately 10-foot wide corridor. Timber bridge structures support 
the flume over 14 gulch and gully crossings and where abrupt changes in ground 
elevation preclude maintaining a constant slope for the flume. A reference map 
(including site photos) identifying, the location of Haipuaena Stream and the 14 
gulches and gullies that are traversed by the flume is presented in Figure 2. 

Page 1 

7 



B. RAINFALL AND TEMPERATURE 

The project site is situated on the northern, windward uplands of Haleakala at an 
elevation of approximately 4,300 feet. Here, prevailing northeasterly trade winds 
lift warm, moist air from the ocean up the mountain slopes, into the higher, cooler 
elevations. Frequent and heavy precipitation then occurs where the moist air 
condenses into clouds, a result of the orographic effect. The area between the 
elevations of 1,970 feet and 6,560 feet is referred to as the fog drip zone, where 
cloud height is limited by the temperature inversion layer, such that cloud water 
droplets form, rather than rain drops, and come into contact with vegetation 
(CWRM, 2009). 

The intermediate slopes of the Haipuaena hydrologic unit receive orographic 
rainfall as high as 276 inches per year, while the intermediate slopes of the 
Waikamoi hydrologic unit receive orographic rainfall as high as 240 inches per 
year. In the Haipuaena hydrologic unit, precipitation is highest during March and 
April when the average monthly rainfall is 17 inches; precipitation is lowest during 
June and September. In the Waikamoi hydrologic unit, the wettest months are 
March, April, and December in which average monthly rainfall is 14 inches; the 
driest months are May and June (CWRM, 2009). 

Temperatures in this area of Maui Island range from the mid-50 degrees 
Fahrenheit during the cooler months of January and Feburary, to the mid-70 
degrees Fahrenheit during the warmer months of August and September (Maui 
County OED, 2010). 

C. SOILS AND TOPOGRAPHY 

The existing flume generally runs along the 4,300-foot elevation contour line. 
Underlying the project site are soils belonging to the Hydrandepts-Tropaquods 
association. See Figure 3. This soil association consists of well-drained to 
poorly drained soils on gently sloping to sleep slopes on the intermediate to high 
uplands of East and West Maui. Soils of this association have moderately fine or 
fine textured subsoil, having developed in material weathered from volcanic ash, 
cinders, and basic igneous rock. This soil association composes approximately 
10 percent of the island (USDA SCS, 1972). 

The project site is underlain by soils from the Amalu Peaty Silty Clay (rAMD) and 
the Rough Mountainous Land (rRT) classifications. See Figure 4. In a typical 
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profile, rAMO soils consist of peat to a depth of eight (8) inches; silty clay to a 
depth of 16 inches; cemented material to a depth of 17 inches; and very cobbly 
silty loam to a depth of 68 inches. This soil type is poorly drained with a depth to 
the water table of about two (2) to six (6) inches. This soil type is found on 
plateaus at elevations between 2,000 and 5,500 feet (NRCS, 2010). 

Rough Mountainous Land (rRT) is found in gulches, on slopes from 50 to 99 
percent, at elevations between 0 and 6,000 feet. In a typical profile, rRT consists 
of silty clay loam to a depth of five (5) inches; very cobbly clay loam to a depth of 
25 inches; and bedrock at a depth of 25 to 29 inches. This soil type is well 
drained, with a depth to the water table greater than 80 inches (NRCS, 2010). 

D. FLOOD ZONES AND STREAMS AND RESERVOIRS 

The project site is located in Food Zone X, an area of minimal flooding located 
outside the 0.2 percent annual chance floodplain (FEMA, 2009). 

The Waikamoi Flume runs from its intake at Haipuaena Stream in the east to its 
terminus in the vicinity of Waikamoi Stream in the west. See Figure 5. Between 
Haipuaena and Waikamoi Streams, the flume crosses fourteen (14) smaller 
gulches and gullies. Refer to Figure 2. 

Haipuaena Stream stretches 7.7 miles down the slopes of Haleakala from its 
headwaters near the 5,1 OO-foot elevation to the ocean. United States Geological 
Survey (USGS) gaging station 5310 is located at an elevation of 4,320 feet, near 
the Upper Kula Pipeline (i.e. the Waikamoi Flume). During the period of record 
from 1947 through 1967, USGS gaging station 5310 measured an average 
annual streamflow of 0.97 million gallons per day (mgd); a lowest daily 
streamflow of 0.01 mgd; and an average annual base flow of 0.14 mgd (CWRM, 
2009). 

Waikamoi Stream stretches 8.5 miles from the headwaters of its tributaries at the 
6,560-foot elevation. Waikamoi Stream has two (2) major tributaries, Alo Stream 
and Wahinepee Stream. USGS gaging station 5528 is located just upstream of 
the Upper Kula Pipeline (i.e. the Waikamoi Flume), at an elevation of 4,487 feet. 
During the period of record from 1953 through 1968, USGS gaging station 5528 
measured an average annual streamflow of 1.33 mgd; a lowest daily streamflow 
of 0 mgd; and an average annual base flow of 0.05 mgd (CWRM 2009). 
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E. FLORA AND FAUNA RESOURCES 

A Flora and Fauna Survey and Assessment report was prepared by biological 
consultant Robert W. Hobdy in November 2010. The botanical survey consisted 
of a walk-through survey of the 30-foot-wide by 1.1 mile long project site. A 
complete inventory was made of the plant species present within the project site, 
with special focus on endangered, threatened, and relatively rare species. In 
conjunction with the botanical survey, a fauna survey of the project site and 
adjacent fringes were also conducted. Species, abundance, activities, and 
locations were noted, along with observations of trails, tracks, and signs of 
feeding. An evening survey was also conducted to determine the presence of 
the Hawaiian hoary bat. 

The environment within which the project site is situated is characterized as a 
native ohia-fern cloud forest whose vegetation includes an abundance of ferns 
and mosses. The survey report explains that within the project site itself, initial 
disturbances caused by the construction of the original flume and access road, 
as well as the ongoing maintenance of the existing flume, have precipitated the 
introduction of many non-native weed species. The continual use of herbicides 
along the flume has created an open, weedy corridor along the length of the 
flume structure. Meanwhile, feral pigs have damaged the forest understory and 
soil layers throughout the forest. 

The botanical survey located a total of 90 plant species, 66 of which are native 
Hawaiian species. The forest surrounding the project site is dominated by ohia 
(Metrosideros polymorpha), 40- to 60-foot tall trees that form the forest matrix. 
Prominent fern species include uluhe (Dicranopteris Jinearis), kilau (Dryopteris 
glabra), hapuu pulu (Cibotium glaucum) , and hapuu ii (Cibotium menziesit). 
Common sub-canopy trees and shrubs include pukiawe (Leptecophyl/a 
tameiameiae), ohelo (Vaccinium calycinum), puahanui (8roussaisa arguta), 
kukae moa (MeJicope clusiifoJia) , and the invasive weeds Florida blackberry 
(Rubus argutus) and Andean blackberry (Rubus glaucus). Three (3) rare 
lobeliads, the oha wai (Clermontia grandiflora subsp. grandiflora) , the haha 
(Cyanea aculeatiflora) , and the haha (Cyanea macrostegia) , were found growing 
in the undisturbed fringes that straddle the disturbed corridor of the project site. 
No endangered or threatened native species were found within the project site, 
although a number of such species are known to occur within a 2-mile radius. 
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The fauna survey observed two (2) species of mammals: wild pigs (Sus scrofa) 
and mongoose (Herpestes auropunctatus). The pigs were observed in a gulch 
along the project site, and extensive diggings were noted throughout the forest 
understory. A mongoose was seen in the underbrush along the flume. No other 
mammals were observed, although a significant population of rats, a number of 
mice, and a small number of cats may be expected to occur. The Hawaiian 
hoary bat (Lasiurus cinereus semotus) was not observed; however, it is known 
that this mammal may utilize this habitat during the warmer months of the year 
during the emergence of flying insect populations. 

Four (4) avifauna species were observed during the survey, including two (2) 
endemic forest birds, apapane (Himatione sanguinea) and iiwi (Vestaria 
coccinea), and two (2) non-native species, red-billed leiothrix (Leiothrix lutea) 
and Japanese white-eye (Zosterops japonicus). Two (2) endangered native 
birds, the akohekohe (Palmeria dolet) and kiwikiu (Pseudonestor xanthrophrys) 
were not observed, though they are known to occur in this forest. Similarly, the 
native uau, Hawaiian petrel, may fly over this environment in evenings and 
morning hours to reach their burrows on the Haleakala summit, yet no sightings 
or signs of this bird were observed during the survey. Five (5) non-native bird 
species that are known to occur in this area include the Japanese bush warbler 
(Cettia dophone), house finch (Carpodacus mexicanus), house sparrow (Passer 
domesticus), common mynah (Acridotheres tristis), and the migratory kolea, 
Pacific golden plover (Pluvialis fulva). 

Aside from the mammals and avifauna, three (3) insect species were identified, 
and one (1) type of mollusk was observed. The insects identified include 
Blackburn's damselfly (Megalagrion blackburm), Hawaiian crane fly (Limonia 
sp.), and Oyscritomyia sp., which has no common name. The mollusk found 
during the survey was a native snail of the genus Succinea. These snails are 
fairly common on understory plants in wet forests at the elevation of the project 
site. 
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EXHIBIT C. 

Flora and Fauna Survey 

(Refer to Appendix "H" of this EA Document) 



REPLY TO 
ATTeNl10N OF; 

Regulatory Branch 

Munekiyo & Hiraga, Inc. 
Attention: Mark A. Roy 

DEPARTMENT OF THE ARMY 
u.s. ARMY ENGINEER DISTRICT, HONOLULU 

FORT SHAFTER, HAWAII 96858·5440 

March 31, 2011 

File Number(s): POH-2010-00283 
POH-2011-00091 
POH-20II-00092 

. ! 

305 South High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Mr. Roy: 

APPROVED JURISDICTIONAL DETERMINATION 

\ 

This letter is in response to your letter dated March 22, 20 II requesting Department of the Army 
(DA) review and comment on the requested additional information for the proposed Waikamoi 
Timber Flume Replacement Project at TMK (2) 2-4-016:004, .Makawao, Island of Maui, Hawaii. 

We completed our review of the submitted documents ptir~uant to Section 10 of the Rivers and 
Harbors Act of 1899 (Section 10) and Section 404 of the Cleart Water Act (Section 404) and have 
determined that the submitted documents, accurately identify 'waters of the U.S. under the 
regulatory jurisdiction of U.S. Army Corps of Engineers (Corl1s). 

Section 10 requires that a DA permit be obtained from the Corps prior to undertaking any 
construction, dredging, or other activity occurring in, over, or under or affecting navigable waters of 
the u.s. For tidal waters, the shoreward limit of the Corps' juriSdiction extends to the Mean High 
Water Mark. Section 404 requires that a DA permit be obtained for the discharge (placement) of 
dredged and/or fill material into waters of the U.8., including wetlands. For tidally influenced 
waters, in the absence of adjacent wetlands, the shoreward limit of the Corps' jurisdiction extends to 
the High Tide Line, which in Hawai'i may be approximated by reference to the Mean Higher High 
Water Mark. For non-tidal waters, the lateral limits of the Corps' jurisdiction extend to the Ordinary 
High Water Mark (OHWM) or the approved delineated boundary of any adjacent wetlands. 

The perennial Waikamoi, Puohokamoa and Haipuaeria Streams discharge terminally into 
Nuaailua Bay (a navigable water). As such, the Waikamoi, Puohokamoa and Haipuaena Streams 
are waters of the U.S., subject to Corps jurisdiction. Please cite the reference number POH-
2010-00283 for the jurisdictional determination associated with the Waikamoi Stream, POH-20U-
00091 for the Puohokamoa Stream and POH-2011-00092 or the Haipuaena Stream, respectively, in 
future correspondence regarding this project. 

In addition to the 14 gully, gulch and stream crossings identified in the submitted documents, we 
have reason to believe the project site also traverses potential palustrine wetlands as identified in the 
U.S. Fish & Wildlife Service's National Wetland Inventory and as indicated by the hydric soils 
depicted by the U.S. Department of Agriculture, Natural Resources Conservation Service's Soil 
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Survey of the area. There is insufficient site-specific information to complete our jurisdictional 
determination as to whether these potential wetlands are adjacent to any waters of the U.S., or 
whether they are proposed for impact. We suggest the landowner survey the project site for the 
presence of adjacent wetlands in accordance with the Corps Wetland Delineation Manual, 1987. 
Please reference the Public Notice dated July 30, 20 I 0, found at 
http://www.pohusace.army.miIlPAIPublicNotices/PN20100730_DelinManpdf, regarding the 
Regional Supplement for the Pacific, found in the Public Notice and at 
http://www.usace.army.miIlCECW/Pageslreg_supp.aspx. 

The submitted documents contain insufficient information to allow the Corps to determine if 
construction of the proposed timber flume replacement will involve the discharge of fill material 
waterward of the OHWM of these waterbodies or the approved delineated boundary of these 
wetlands. We are concerned especially with the nature of the support structures relative to the three 
streams and whether reconstruction of the existing support structures will result in the discharge of 
fill material below the OHWM of these waters of the U.S. If the proposed flume replacement 
results in either the temporary or permanent discharge of fill material below the OHWM of 
either the Waikamoi, Puohokamoa or Haipuaena Stream or below the approved delineated 
boundary of adjacent wetlands, a DA permit will be required. Fill material, permanent or 
temporary, may include, but is not limited to: rock, dirt, sand, sandbags, silt fences or concrete. 

Upon finalization of construction plans, we advise your client contact the Corps to determine if 
any of the proposed work constitutes a "discharge offill" by submitting a DA Permit application and 
associated drawings that meet our drawing recommendations found at 
http://www.pohusace.army.mIIlEC-RlEC-R.htmto the Corps. In addition, supporting information 
submitted with the permit application should include sufficient information concerning the scope of 
work, including the use of Best Management Practices, i.e. silt fences and sandbag berms within the 
vicinity and in close proximity to potentially regulated bodies of water. The Corps will at that time 
review the application to ensure it complies with all necessary federal laws and regulations. Be 
advised, if the fill results in either temporary or permanent loss of waters of the U.S. and/or 
associated function, your client may be required to provide compensatory mitigation for any 
unavoidable impacts to the aquatic environment. 

This letter contains an approved JD for the property in question and is valid for a period of five 
(5) years unless new information warrants revision of the determination before the expiration date. If 
you object to this determination, you may request an Administrative Appeal under Corps regulations 
at 33 Code of Federal Regulations (CFR) Part 331. We have enclosed a Notification of Appeal 
Process and Request for Appeal (NAPIRF A) form. If you request to appeal this determination you 
must submit a completed RFA form, according to instructions in the RFA, to the Corps' Pacific 
Ocean Division office at the following address: 

Thorn Lichte, Appeals Review Officer 
U.S. Army Corps of Engineers 
Pacific Ocean Division, AnN: CEPOD-PDC 
Building 525 
Fort Shafter, HI 96858-5440 
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Thank you for contacting us regarding this project and providing us with the opportunity to 
comment. Should you have any questions, please contact Ms. Jessie Pa'ahana at 808.438, 0391 or 
via email atJessie.KPaahana@usace.army.mil. You are encouraged to provide comments on your 
experience with the Honolulu District Regulatory Branch by accessing our web-based customer 
survey form at http://per2.nwp.usace,army,milisurvey,html. 

Copy furnished: 

Sincerely, 

TQ6-""'" 
George P. Young, P .E. 
Chief, Regulatory Branch 

County ofMaui, Dept. of Water Supply, David Taylor, 200 South High St., Wailuku, HI, 96793 
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Administrative Appeal Process for 
Approved JUrlsdlctlonal DetermInations 

District Issues approved 
r-------------I~ Jurisdictional Detennlnatlon (JD) 

to 8ppllmntAandoWler wth NAP , 

,4pproved JD valid 
tIr 5 years. Yes 

District makes new 
appro\<Od JD. 

To continue IAfth appeal 
process, appellant must 

re\1tseRFA. 
See .... penclix D. 

V.s 

No 

No 

No 

Pi3pliaml: decldesto appeal 8ppro~d JD. 
~p'icenl submltsRFAto di'viston engineer 
Wlhin 60 days of date ofNI'l'. 

COIpS relriews: Rf ADrld notifies 
appellant wthin'lO days of recei>!. 

Ves 

OptiOnal JD .... p .. lsM.etlng andlor 
L.... _____ ~~I st. in_lgallon. 

OM :sion engineer or designee 
remands deasian to dlstl1d, 
'IIilh specific Inslnxilons, for 
reconstderatlon; appeal 
process OJmpleted. 

AppendixC 

Yes 

RO re\'iewS record anti the di'¥ision engineer 
(or designee) renders a dedsion on the meots 
of the oppool 'Ailhin 90 days of receipt of an 
acceptable RF A. 

No 

District's decision Is upheld; 
appeal process com pleted. 

JO 
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• ACCEPT: If you received a Standard Pennit, you may sign the pennit document and return it to the district engineer for final 
authorization. If you received a leiter of Pennission (LOP), you may accept the LOP and your work is authorized. Your 
signature on the Standard Pennit or acceptanee of the LOP means that you accept the pennit in its entirety, and waive all rights 
to appeal the permi!, including its terms and conditions, and approved jurisdictional determinations associated with the pennit. 

• OBJECT: If you object to the permit (Standard or WP) because of certain terms and conditions therein, you may request that 
the permit be modified accordingly. You must complete Section II of this form and return the form to the district engineer. Your 
objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right to 
appeal the permit in the future. Upon receipt of your letter, the district engineer will evaluate your objections and may: (a) 
modify the pennit to address all of your concerns, (b) modify the pennit to address some of your objections, or (c) not modify 
the permit having determined that the pennit shOUld be issued as previously written. After evaluating your objections, the district 
engineer will send you a proffered pennit for your reconsideration, as indicated in Section B below. 

B: PROFFERED PERMIT: You may accept or appeal the permit. 

• ACCEPT: If you received a Standard Penni!, you may sign the permit document and return it to the district engineer for final 
authorization. If you received a Leiter of Pennission (LOP), you may accept the LOP and your work is authorized. Your 
signature on the Standard Pennit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the penni!, inclUding its terms and conditions, and approved jurisdictional detenninations associated with the permit. 

• APPEAL: If you choose to decline the proffered permit (Standard or WP) because of cenain terms and conditions therein, you 
may appeal the declined pennit Wlder the Corps of Engineers Administrative Appeal Process by completing Section II of this 
form and sending the form to the division engineer. This form must be received by the division engineer within 60 days of the 
date of this notice. 

C: PERMIT DENIAL: You may appeal the denial of a permit Wlder the Corps of Engineers Administrative Appeal Process by 
completing Section II of this form and sending the form to the division engineer. This form must be received by the division engineer 
within 60 days of the date of this notice. 

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved JO or provide new 
information. 

• ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the date 
of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JO. 

• APPEAL: If you disagree with the approved JD, you may appeal the approved JD Wlder the Corps of Engineers Administrative 
Appeal Process by completing Section II of this form and sending the form to the division engineer. This form must be received 
by the division engineer within 60 days of the date of this notice. 

3( 
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E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps regarding the 
preliminmy JD. The Preliminmy JD is not appealable. If you wish, you may request an approved JD (which may be appealed), by 
contacting the Corps district for further instruction. Also you may provide new information for further consideration by the Corps to 
reevaluate the JD. 

OIm~Cm)NS:' (Describe your reasons for appealing the decision or your objections to an 
initial proffered permit in clear concise statements. You may attach additional information to this form to clarify where your reasons 
or objections are addressed in the administrative record.) 

ADDITIONAL INFORMATION: The appeal is review of the administrative record, the Corps memorandum for the 
record of the appeal conference or meeting, and any supplemental information that the review officer has determined Is needed to 
clarify the administrative record. Neither the appellant nor the Corps may add new information or analyses to the record. However, 

the that in the record. 

If you have questions regarding this decision and/or the appeal 
process you may contact: 

Jessie K. Paahana, Project Manager 
US Army Corps of Engineers, Honolulu District 
ATTN: CEPOH-EC-R 
Building 214 
Fort Shafter, HI 96858-5440 

Ph: (808) 438-0391 

RIGHT 

of 

If you only have questions regarding the appeal process you may 
also contact: 

Thom Lichte, Appeal Review Officer 
US Army Corps of Engineers, Pacific Ocean Division 
ATTN: CEPOD-PDC 
Building 525 
Fort Shafter, HI 96858-5440 

Ph: (808) 438-0397 

any government 
You will be provided a 15 day 

Date: 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps or Engl ..... 

This form should be completed by following the instructions provided in Section IV of the m Form InStructional Guidebook. 

SECTION): BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (ID): 31 Mar 2011 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER:CEPOH-EC-R. 1\'aIIwnoi TImber Flume Repla<ement; Puohokamoa .. 
Stream X1Dg, POH-2011-08O!11' • 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii Countylparishlborough: Maui County City: Makawao . 
Center coordinates of site (latllong in degree decimal fonnat): Lat. 20.80771·" Long. -156.22400· •. 

Univ .... 1 Transverse Mercator: UTM Zone 4 North NAD 83 
Name of nearest waterbodyl\Puobokamoa Stream' 
Name of nearest Traditional Navigable Water (TNW) into which the aquatic resource flows: Nuaailua Bay. Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): . 

I Oteck if map/diagram ofrcview area andIor potential jurisdictional areas is/are available upon request 
Check if other sites (e.g., otTsitc mitigation sites, disposal sites, ele ... ) are associated with this action and are recorded on a 
different JD fonn. 

D. REVIE~ PERFORMED FOR SITE EVALUATION (CHECK ALL TllAT APPLy): 

I Office (Desk) Detennination. Date: 31 Mar 20 II 
Field Detennination. Date(s): 

A. OF JURISDICTION. 

There" "navtgable watm of the U.S." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area. [Required] . 

I Waters subject to the ebb and now of the tide. 
Waters are presently used, or have been used in the pas~ or may be susceptible for use to transport interstate or foreign commerce. 
Explain: 

B. cWA SECTION 404 DETERMINATION OF JURISDICTION •. 

'l;:liere IIII!I "wale,. ojthe U:S." within Clean Water Act (CWA) jurisdiction (as defmed by 33 CFR part 328) in the review area. [Required] 

1. Waters oftbe U.S. 
a. Indicate presence of waters of U.s. In review 8rea (cbeck all that apply); I 

TNWs, including territorial seas 
Wetlands adjacent to lNWs 
Relatively pennanent waten' (RPWs) that How directly or indirectly into lNW. 
Non-RPWs thst now directly or indirectly into lNWs 
Wetlands directly abutting RPWs that now directly or indirectly into lNWs. 
Wetlands adjacent to but not directly abutting RPWs that now directly or indirectlyinto TNWs 
Wetlands adjacent to non-RPWs that now directly or indirectly Into TNWs 
Impoundments of jurisdictional waters 
Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size ofwate .. oflbe U.s.!n the review area: 
Non~wetland waters: linear feet: width (ft) and/or acres. 
Wetlands: acres. 

c. Limits (boundaries) of jurisdiction based on: 4W4' . 
Elevation of established OHWM (if known): . . 

2. Non-regulated waten;.lwetland. (cbeck If .ppll<able):' .. ..... . ... II Poteriti~lly jurisdictional waters andlor wetlands were assessed witbm the reVIew area~. detenruned to be not Junsdtctional. 
"Explain; 

'I Boxes checked below shall be sUpported by 'completing the appropriate sections in Seetion III below. . 
1 Forpurpqs,es of this fortn,.ari RPW is defined as a bibu~. that is nol a TNW and .thaUypic~ly·t1ows year-round or has continuous flow Qt least "seasonally" . 
(c.g.;typicaUy 3 months). . 
.3·Supporting·documentation is presented in Section ID.F. 



, 

(b) General Tributary Characteristics {cbeck all that .pplyl: 
Tributary is: 0 Natural 

o Artificial (man-made). Explain: o Maniputated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feet 
Average depth: 
Average side slopes: 

Pri~ tributary substmte co~sition (check all that apply): 
. 0 Silts U Sands o Concrete o Cobbles 0 Gravel o Bedrock 0 Vegetation. Typel"locover: o Other. Explain: 

o Muck 

Tributary condition/stability [e.g., highly eroding, sloughing bsnks]. Explain: 
Presence of runlrifflel;OI complexes. Explain: . 
Tributary geometry: 
Tributary gradient (approximate average slope): % 

(c) Flow: 
Tributary provides for: .1111. 
Estimate average number of flow events in review area/year. 111111. 

Describe flow regime: 
Other information on duration and volume: 

Swface flow is: .... Characteristics: 

Subsurface flow: Explain findings: o Dye (or other) test performed: . 

Tributary has (check al\ that apply): 
. 0 Bed and bsnks 

o oHWM' (check al\ indicators that apply): 
o clear, natural line impressed on the bank DO o changes in the character of soil o shelving 0 o vegetation matted down, bent, or absent 0 o leaf litter disturbed or washed away 0 o sediment deposition 0 o water staining '0 o oiber (list): . 

o Discontinuou, OHWM.' Explain: 

the presence of Utter and debris 
destruction of terrestrial vegetation 
the presence of wrack line 
sediment sorting 
scour 
multiple observed or predicted flow events 
abrupt change in plant community 

If factor. other than the OHWM were used to determine lateral extent of CWAjurisdiction (check all th:\1 apply): 
lit High Tide Une indicated '?Y: III Mean High Water Mark ·indicaled. by: . 

. 0 oil Qr scum line along shole objects . 0 survey to available datum; . o !ine ,hell or debris deposits (foreshore) 0 physical marlclng.; 
·0 .physical markings/characteristics. 0 veg.etation Jines/changes in vegetation types. 
D· tidal gauges o other (li.I): 

(iii) Chemical Characterisllcs: 
Cluiracterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: ' 
, IdentifY specific pollutants,ifknown: 

fA natural or man·made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where 
the" OHWM has been removed by development or agricultural practices). Where there is a break in the QHWM that is unrelated to the wateIbody's flow 
regime (e.g., flow ov:er a rock outcrop or through a culvert), the agencies will look for indicatom offtow above and below the break. 
'Ibid. 



For each wetland, specifY the following: 

Directly abuts? NJNl Size (in acres) Directly abuts? (YIN) Size (in acres) 

Summarize overall biologica1, chemical and physical functions being performed: 

C. SIGNIFICANT NEXUS DETERMINATION 

A slgnlflclnt nexus analysis will assess the now characteristics and ruBcdoB! of tbe tributary Itself and tbe funcdoDs perfonned 
by any wetland. adJscenl10 the tributary to determine Ir tbey significantly alrect the .bemlca~ pby'lel~ aDd blologlea1IDIegrity 
of a TNW. For eacb oftbe following situationS! • significant nelUS ellsts (fthe tributary, to combination wltli aD of it. IdJacent 
wetlands, bas more tban a .peculatlve or I.substantlal err eel on the ehemle.~ physical and/or biological Integrity or a TNW. 
Considerations when evaluating significant nex.us Include, but are not Umlted to the volume..duration, and frequency of tbe Row 
or water In the tributary and Its proximity to. TNW, and Ihe (unedon. performed by the tributary and all Its adJa.ent 
wetlands. It Is Dot appropriate 10 determl.e ,Ignlft .. nt .exus based solely on any specific thresbold or dlstaDce (e.g. between a 
tributary and IIlJ adjacent wetland or between • tributary I.d tbe TNW). Similarly, tbe raet au adJ ... nt wed.Dd Des wltblD or 
outside of a floodplain Is not solely determinative of significant nexus. 

Draw connections between tbe features documented and the effects on the TNW, as Identified in the Rapanos Guidance and 
dlKussed In the Iostructlonal Guidebook. Factors to consider Include, for example: 
• Does the trlbutaly, in combination with its adjacent wetlands (if any), bave the capacity to carry pollutants or flood waters to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW? . 
• Does the tributary, in combination with its adjacent wetlands (if any), provide habitat and lifecycle support functions for fish and 

other species, such as feeding, nesting, spawning, or rearing young for species that are present in the TNW? 
• Does the tributary. in combination with its adjacent wetlands (if any). have the capacity to transfer nutrients and organic carbon that 

support downstream foodwebs? 
• Does the tributary, in combination with its adjacent wetlands (if any). have otbcr Rlationships to the physical, chemical. or 

biological integrity of the TNW"1 . 

Note: the above list of considerations Is not intlusive and other functions observed or known to occur ~hould be documented 
below' 

1. SlgnlfieaDt nexus findi.g. ror non·RPWtbat bas no adjacent wetlaDd. IDd Dow' directly or Indirectly Into TNW •• Explain 
findings of presence or absence of significant ne1\US below. based pn the tributary itself, then go to Section IUD: 

2. Significant nexus findings for non-RPW and Its adjacent wetlands, where the non-RPW Rows directly or indirectly tnto 
TNWs. Explain findings of presence or absence of significant nexus below, based on the tributary in combination with all of its 
edjaeent wetlands, then go 10 Section II1.D: 

3. Significant nexus flndlngs for wetlands adjacent to an RP\v but th~t do not direedy abut the ~W. Explain findings of 
presence or absence of significant nexus below, based on the tribUtary in combination with all of its adjacent w~tlands, then go to 
Section ·II1.D: . 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. TIlE SUB.JEcr WATERSIWETLANDS ARE (CIIECK ALL 
THAT APPLy): 

1. TNWs and Adjaunt Wetlands., Check all that apply and provide size cstim(ltC$. in review area: .ITNWS:. linear feet width (ft), Or, acres. 
Wetlands adjacent to TNWs: acres. 

2. RPWs that flow directly or Indlrecdy Into TNWs. . II Tributaries of~s wh~re bibutaI'ies typically flow yearRround are jurisdictional. Provide data and rationale indicating t!tat 
.. tributaJy is perennial: Puohokamoa is perennial, wltenuin", in Nuaailua Bay(TNW) (DLNR·DAR Atlas ofHwn Watersheds). 

II Tributaries'oflNW where tributaries have continuous flow "seasonally" (e.g., typically·three months each year) are 
jurisdictional. Data supporting this cOnclusion is provided at Se<::tion m.B. Provide rationale indicating that tributary flows 
seasonally: .. 



Provide estimates for jwisdictionaJ waters in the review area (check all that apply): 

I Tributary wate .. : linear reel widlh (ft). 
Other non·wetiand waters: acres. 

IdentifY type(s) ofwat ... : 
• Wellands: acres. 

F. NON.JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL mAT APPLY): . 
• If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 

Wetland Delineation M~t andlar .appropriate Regional Supplements. 
• Review area included isolated waters with no substantial nexus to interState (or foreign) commerce. o Prior to the Jan 2001 Supreme Court decision in "SWANCC/' the review area would have been regulated based solely on the 

"Migralory Bird Rule" (MBR). 

I Waters do not meet the "Significant Nexus" standard, where such a finding is required for jwisdiction. Explain: 
Other. (explain, irnot covered above): 

Provide acreage estimates for non-jurisdictionat·waters in the review area, where the 19k potential basis of jwisdiction is the MBR 
factors (i.e., presence of migratory birds, presence of endangered species, use of water for irrigated agricultw'e). using best professional 

Non~wetland waters (i.e., rivers, streams): linear feet width (ft). l
'Udgment (check all thai apply): 

Lakes/ponds: acres. 
Other non':'wetland waters: acres. List type of aquatic resource: 
Wetlands: acres. 

Provide acreage estimates for non~jurisdictional waters in the review area that do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all thai apply): 

width (ft). 
Lakes/ponds: acres. I Non-wetland waters (i.e., rivers. streams): linear feet, 

Other non-wetland waters: acres. List type of aquatic resource: 
Wetlands; acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (cheek aU that apply· checked items shall be included in case file and. where checked 
and requested. appropriately reference aoW<eS below): ' 

I Maps, plans, plots or plat submitted by or on behalf of the applicsnt/consultant:requested add'l info rcv'd 25 Mar 2011. 
Data sheets prepared/submitted by or on behalf of the applicant/consultant o Office concurs with data sheets/delineation report. o Office does not concur with data sheets/delineation report. '1 Data sheets prepared by the Corps: 
Corps navigable waters' study: 
U.S. Geological SurveY Hydrologic Atlas: o USGS NHD data. o USGS 8 and 12 digil HUC maps. 
U.S. Geological Survey map(s). Cite scsle & quad name: 1:24000 (ORM website, retv'd 13 Oct 2010). 
USDA Natural Reso"",es Conservation Service Soil SUrvey. Citation:NRCS Web Soil Survey conducted 31 Dec 2006. 
National wetlands inventory map(s). Cite name:ORM website, USFWS-NWl Overlay, retv'd 13 Oct 2010. 
StatelLocalwelland inventory map(s): 
FEMAJFIRM maps: 
100-year Floodplain Elevation is: (National Gcodectic Vertical Dalumof 1929) 
PhotographS: 181 Aerial (Name &; Date):Aerial Satellite Image (ORM website, retv'd 13 Oct 2010). 

or 0 Olher (Name &:Oate): 

I Previous determination(s). File no. ~ddate of response letter: 
. Applicable/supporting case law: • 

Applicable/supporting scientific literature:DLNR-DAR Atlas of Hawaiian WatetSheds, April 2008 • 
. Otherinfonnation (please specifY): 

B. ADDmONAL COMMENTS'TO SUPPORT JD, Puohokamoa is a perennial stream with end tenninus in, a TNW; poss Secttion 404. 
R~ferenced dala located In physical file POH·201 HlOO9\. 
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APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps ofEngiDftn 

This form should be completed by following the instructions provided in Seclion IV of the 10 Form Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 31 Mar 2011 

B. DISTRICT OFFICE. FILE NAME, AND NDMBER:CEPOR-EC-R.!tllkamolTIm ..... n ..... Replacement; Balp.uaeaa 
S-X1aSo POB-201l.0009l ,. 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parishlborougb: Maui County City: Makawao 
Center coordinates of sile (lall1oag in degree decimal formal): Lal. 20.80326°' Long. -156.22132° _. 

Universal Transverse Mercator: UTM Zone 4 North NAD 83 . 
Name ofnearesl waterbody: HtiPuaeua S~ 
Name ofnearesl Traditional N~vigable Water(TNW) into which the aquatic ",sol1ICe flows: Nuaat1u. Bay. Pacific Ocean 
Name of watershed or HydrolOgiC Unil Code (HUC): 

I Check if mapldiagmm of review .... andlor potential jurisdictional ...... Ware available upon request 
Check. if other sites (e.g., off site mitigation sites, disposal sites,. etc •.• ) are associated with this action and are recorded on a 
differenl 10 form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): 

I Office (Desk) Determination. Date: 31 Mar 2011 
Field Datermination. Dale(s): 

SECTION II: SUMMARY OF FINDINGS 
A. RIIA SECTION 10 DETERMINATION OF JURISDICTION • . 
There _ "novigable waters of the u.S." wilhin Rivers and HarbolS ACI (RHA) jurisdiclion (as defined by 33 CFR part 329) in the 
review area. [Required) . 

I Waters subjecllo the ebb and flow of the tide. 
Waters are presently used. or have been used in the past. or may -be susceptible for use to transport interstate or foreign commerce. 
Explain: 

B. CW A SECTION 404 DETERM1NATION OF JURISDICTION. 

there • "waters of the U.S," within Clean Waler Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Required! 

I. Waters Dflbe U.S. 
a. Indicate presence of waters of U.S. In review area (cbeck all that apply): I 

TNWs, including territorial seas 
Wetlands adjacent to TNWs 
Relatively pennanent waters2 (RPWs) tbat flow directly or indirectly into TNWs' 
Non-RPWs that flow directly or indirectly into TNWs 
Wetlands directly abWting RPWs lliat flow directly odndirectly inlo TNWs· 
Wetlands adjacent to but nol directly abutting RPWs that flow directly or indirectly into TNWs 
Wetlands adjacenl to non-RPWs that flow directly or indirectly inlo TNWs 
~mpoun~ents of jurisdictional waters 
Isolated (interstate or intrastate) wat~, including isolated wetlands 

b. Identify (estimate) size of walen. of the U.S. In the review area: 
Non.wetland w~rs; . linear feel: width (ft) andIor acres. 
Wellands: acres. 

e. Limit. (boundaries) of jurisdiction based on: $ 
Elevatioh of established OHWM (ifknown): 

·2. Non'regulated waterslwetla~ds (clIeek IfappHcable):' .. .. .'. .. . . . . II Potentially jurisdictional-waters andIor·wetlands were ~ssessed wltllln the review area and de1enruned to be not Junsdtchonal. 
Explain: 

I Box.es checked belo~ sball· be supported by completing.the: appropriate sections In Sectio~ m below. . " .. 
2 For putposea-ofthis form, an RPW is defined as a tribu~ that is not a TNW and that typically flows.year-round or bas contlllUOUS flow at least seasonally 
(e.g., typically ~ montl)s). '. 

: $ SuppOrtipg documentation· is presented in.S~tion DI.F. 
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(b) General Tributary Characteristics {check all that APplY>: 
Tributary is: 0 Natural 

o Artificial (man-made). Explain: o Manipulated (man-altered). Explain; 

Tributary properties willi respect to top of bank (estimate): 
Average width: feet 
Average depth: aii ... 
Average side slopes: 

PrirD!Q' tributary substrate composition (check all that apply): 
U Silts . 0 Sands o Cobbles 0 Gravel o Bedrock 0 Vegetation. Typel% cover: o Other. Explain: 

o Concrete o Muck 

Tributary condition/slability [e.g., highly eroding, sloughing banks). Explain: 
Presence of runlriffielpool complexes. Explain: 
Tributary geomelIy: 
Tributary gradient (approximate average slope): % 

(c) fl= ••• Tributary provides for: 
Estimate average number of flow events in review arcaIyear: 11111. 

Describe flow regime: 
Other infonnation on duration and vollOne: 

Surface flow is: ••• Characteristics: 

Subsurface flow: " Explain findings: o Dye (or other) test perfonne<l: . 

Tributary has (chock aUlllat apply): o Bed and banks o oHWM' (check all indicators lIIat apply): o clear, natural line impressed on the bank 0 the presence oflitter and debris o changes in the character of soil 0 destruction ofterresbial vegetation o shelving 0 the presence ofwrsck line o vegetation matted down, bent, or absent 0 sediment sorting o leaflitter disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted flow events o water staining 0 abrupt change'in plarit community o oilier Oiot): 
. 0 Discontinuous OHWM.' Explain: 

if factors oilier lIIan lIIe OHWM were used to detennine lateral extentofCW A jurisdiction (check alllhat apply): II High Tide Line iildicated by: ;l1li Menn High W8ter Marie ipdicated by: o oil or scUm line along shore objects 0 survey to available datum; . 
. 0 fine shell oidebris deposits (foreshore) 0 physiCal markings; o physical mBrl<ings/charscteristics 0 vegetation lines/changes in vegetation types. o tidal gauges . o oilier (list): 

(Iii) Chemical Characteristics:. 
Characterize tributary (t:.g., water color is clear, discol<?red, oily fi~m; water quality;.gcncral watershed ch~cteristics, etc.). 

Explain: . . 
IdentitY specific'pollutants, ifknown: 

6A Datura! or man-made discontin~ity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground. or where 
the. OHWM bas been removed by development or a$ricultural practices) .. Where there is a break in the OHWM that is ullJClated to the w~tc:lbody's flow 
regime (e.g .• flow pver a rock OUtcrop or Ihrough a cl,llvcrt), 1he agencies will look fodndicators offlow above and below. the break. 
'Ibid.. . . 



For each wetland, specify the fOllowing: 

Directly abuts? /YIN) Size lin acreU Directly abuts? CYJN) Size (in acres) 

Summarize overall biological, chemical and physical functions being perfonned: 

C. SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysb will assess the now characteristics and functions of the tributary itself and the functions performed 
by any wetlands adja .• ent to tbe tributary to determine If they Ilgnlft.antly alreet the obernl .. I, pbyslca~ and biological Integrity 
of a TNW. For each oftbe following IltuatloD', a s(gnlneanf DexUS exists 'fthe tributary, In eamblaadon with aO orlta adjacent 
wetlands, bas more tban a speculadve or insubstantial effect on tbe chemical, pbYJIcalandlor bioiogiul integrity of. TNW. 
Considerations wben evaluating .Ignlficant DexUS Include, but are Dot limited to the 'Volume, duration, and frequeney of the Row 
of water In tbe tributary and Its proximity to a TNW, and tbe functions performed by tbe tributary and an Its adjacent 
wetlaods. It Is Dot appropriate to determine significant nelos based solely on any .pec:tnc threshold of dIst~nce (e.g. between a 
tributary and Its adjacent wetland or between a tributary and the TNW). SlmUarly, the fact an adjacent wetland Hes witbin or 
outside of a floodplain II not lolely determlaatlve of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as Identified In the Rapanos Guidance and 
discussed In the Instructional Guidebook. Factors to consider Indude, for example: 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood waters to 

TNWs, or to redu .. the amoWlt of pollutants or flood waters reaching a TNW? 
• Does the tributary, in combination with its adjacent weUands (ifony). provide habitat and lifecycle support functions for fish and 

other species~ such as feeding. nesting. spawning. or rearing young for species that are present in the TNW? 
• Does the tribUtary, in combination with its adjacent wetlands (if any), have the capaCity to mmsfer nutrients and organic carbon that 

support downstream foodwebs? 
• Does the trlbutBIy, in combinadon with its adjacent wetlands (ifany), have other relationships to the physical, chemical. or 

biological integrity of the TNW? 

Note: the above list of considerations is Dot inclusive and other functions observed or known to occur sbould be documented 
below: 

1. Significant nelUS finding. for non-RPW that bas DO adj ... nt wetland. and nowa directly or Indirectly Into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributuy itself, then go to Section m.D: 

2. Significant nexus findings for non·RPW and Its adjacent wetlands, wbere the non-RPW flows directly or indirectly into 
TNWs. ·Explain findings of presence or absence of significant nexus below, based on the tributaty in combination with all of its 
adjacent wetlands, then go to Section m.D: 

3. Slgnlllcant nelU' nndlngs ror wetland. adjacent to an RPW but that do notdlrecdy abut the RPW. Explain findings of 
presence or absence· of significant n~us below, based-oo the tributary in combination with all of its adjacent wetrands, then go to 
Section m.D: 

D. DETERMINATIONS OF JURISDICTIONAL FfNDlNGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLy): 

1. 

2. 

TNWs and Adjacent Wetlands. Check all that apply and provide .ize..umates in ·review area: 

I TNW.: linear foct width (tl). Or, acres. 
Wetlands adjacent to TNWs: acres. 

RPW. that flow directly or Indirectly Into TNWs. 
filii Trlbutaries ofTNW. where tributaries typically flow year·round are jurisdictional. Provide data and rationale indicating that 
. tributary i. perelDlial; Haipuaena is perennial, wltenninus in Nuaailua Bay(TNW) (DLNR-DAR Atlas of Hwn Watel1lheds). 
II Tributaries ofTNW.wbere bibutaries have C?nti?uous ~ow "se~0?B-lly" (e.g., typ.ically ~ee n;on,ths ,each year~ are 

jurisdictio,nal. Data. supporting this conclUSion IS prOVided at Section IlI.B. ProVide· rationale mdIcating-that biblltary flows 
. seasonally: 



Provide estimates for jurisdictional waters in the review area (check an that apply): 

I Tributary waters: linear feet width (1\). 
Other non-wetland waters; acres. 

Identify type(s) of waters: 
• WeUands: acres. 

F. NON..JUlUSDICl10NAL WATERS. INCLUDING WETLANDS (CHECK ALL THAT APPLy), 
• If petential wetland. were .. sessed within the review area, these areos did not meet the criteria in the 1987 Corps of Engineers 

WeUand Delinearion Manuel andlor appropriate Regional Supplements. 
• Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 200 1 Supreme Court decision in 'SWANCC," the review area would have been regulated based Dk on the 

"Migratory Bird Rule" (MBR). 

I Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction, Explain: 
Other: (explain, if not covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the ~ potential basis of jurisdiction is the MBR 
factors (i.e., presence of migratory bi~ presence of endangered species, use of water for irrigated agriculture). USing best professional 

Non-wetland waters (i.e., rivers, streams): linear feet width (ft). I
'udsment (check all that apply): 

Lakes/ponds' acres. , 
Other non-wetland waters: acres. List type of aquatic ~e: 
Wetlands: acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdierion (check all that apply): 

width (ft). 
Lakes/ponds: acres. I Non-w~tland waters (i.e., rivers, streams); linear feet, 

Other non-wetland waters: acres. List type of aquatic resource: 
Wetlands: acres. 

SECITON IV, DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD «beck an tbat apply. cnecked items .hall be included in coso file and, where checked 
and requeste9, appropriately reference sources below): . 

I Maps, plans, plOts or plat submitted by or on behalf of the applicant/con.ultant:requested add'l info rcv'd 25 Mar 2011. 
Data sheets prepared/submitted by or on behalf of the applicant/consultant. o Office concurs with data sheets/delineation report. o Office does not concur with data sheets/delineation report. 

I Data sheets prepared by the Corps: 
Corps navigable waters' study: 
U.S: Geological Survey Hydrologic AUas: o USGS Nl!D data. o USGS 8 and 12digitHUCmaps. 
U.S. Geological Survey map(s). Cite scale & quad name: I :24000 (ORM website, retv'd 13 Oct. 2010). 
USDA Natural Resources Conservation Service Soil Survey. Citation,NRCS Web Soil Survey conducted 31 Dec 2006. 
National wetlands inventoiy map(s). Cite narne:ORMwebsite, USFWS-NWI Overlay, relv'd 13 Oct 2010. 
StatelLocal weUand inventol)' map(,): 
FEMAIFIRM maps: 
100-year Floodplain Elevation is: (National Geod.ctic Vertical Datum of 1929) . 
Photographs: 181 Aerial (Name & Date):Aerial Satellite Image (ORM web.ite, retv'd ·13 Oct 2010). 

0,0 Other (Name & Date): 

I.
' Previous determination(s). File no. and date of response letter: 

ApplicableiauppQi'ting case law: • ... . 
Applicablelsupporting scientific literature:DLNR-DAR Atlas of HawaIIan Watersheds, ApnI2008. 
Oth<>: infonnation (please specify): 

.B. ADDITIONAL COMMENTS 1'0 SUPPORT JD, Hllipueena is a perennial stream with end terminus in a TNW; poss Secttion 404. 
Refe.renced daia located in phYsical file POH-2011·00092 .. 
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APPROVED JURISDICI'IONAL DETERMINATION FORM 
U.s. Army Corps or EDglDeers 

This ronn. should be completed by following lite instructions provided in Section IV of lite JD Fonn Instructional Guidebook. 

SECTION I; BACKGRQUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURlSDlCI'IONAL DETERMINATION (JD): 13 Oct 2010 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER:CEPOH-EC-a,:,alkaol Timber Flume RecoDatructloa, POH-2010-00283 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parishlborough: Maui County City: Wailuku 
Center coordinates of site Oatllong in degree decimal fonnat): Lot 20.80910' I Long. -156.22404' •• 

Universal Transverse Mercator: UTM Zone 4 Norlh NAD 83 
Name of nearest waterbody: Waikamoi Stream ' 

. Name of nearest Traditional Navigable Water (TNW) into which lite aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): 

I Check if map/diagram of review area and/or potential jurisdictional areas is/are available upon request. 
Cbeck if other sites (e.g .• off site mitigation sites, disposal sites, etc ... ) are 8S3ociated with this action and are recorded on a 
different JD funn. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): 

I Office (Desk) Detennination. Date: 13 Oct 2010 
Field Detennination. Date(s): 

A. OF JURISDICTION. 

There _ "navigable Waters Dlthe u.s." willtin Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CFR pert 329) in lite 
review·area: [Req,uireii] . . 

I Waters subject to the ebb and flow of lite tide. 
Waters are presently used, or have been used in the Past. or may be suscephbJe for use to transport interstate or foreign commerce. 
Explain: 

B. CWA SECI'ION 4lI4 DETERMINATION OF JURISDICTION. 

'l.1ic;re.I~~i'$Djihe u'1i." within Clean Water Act (CWA)jurl,diction (as defined by 33 CFR part 328) in the review area. [Required] 

1. Waters cr the u.s. 
a. Indicl.te presence or waters of U.s. In review area (check aU that apply): I 

TNWs, including territorial seas . 
Wctlands adjacent to TNWs . 
Relatively pennanent wat..,.' (RPWs) that flow directly or Indirectly IntO TNWs 
Non-RPWs that flow directly or indirectly into TNWs .. 
Wetlands directly abutting RPWs lItat flow directly or indirectly into TNWs 
Wetlands adjacent to but not direccty abutting RPWs lItatflow directly or indirectly into TNWs 
Wetlands adjacent to non·RPWs that flow directly or indirectly into TNWs 
Impoundments of jurisdictional waters 
I,olated (interstate or intrastate) waters, including isolated wetlands 

b. identify (estimate) s!ze or waters crthe U.S. In the review area: 
Non,wetland waters: 6864 linear feet: width (ft) andlor acres. 
Wetlands: acres. . . '. 

Co Limits (boundaries) or Jurisdiction based o~: 141!l·II!IIlMIIIIEllldMlII. 
·Elevation of established OHWM (if known): 

1. N~n-regul.t.d waters/wetlands (cheek ir applieable):'· :..... ....'. . . . ... 
111' Potentially jurisdictional waters and/or wetl~ds were assesSed Wlthm the rCV1ew area and detenmnedto be not Junsdlctlonal. 

Explain: 

J Boxes checked below shall be supported by oomplethlg the appropriate sectioos in Section III below. . 
'For J>I1'POSC" of this fonn,.art.R~W is defin¢ as a ttibu!l\1Y that isnot a lmV andih;ltl)'pieally !IowsyW-round or bas continUous !low at least "seasonally" 
(e.g., typloaUy 3 m<!tltha). '. 
I Supporti!ig· dOClllllentation isp~ted in l:lection IlI,P. . 
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(b) General InOutary Ch!l11lCteristics (check all that applylj 
Tributary is: 0 Natural o Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feet 
Average depth: feet 
Average side slopes: liiiill 

Primary tributary substrate composition (check all thai apply): o Silts 0 Sands o Cobbles 0 GIlIvcl o Bedrock 0 Vegetstion. Type/'A. cover: o Other. Explain: 

o Concrete 
OMuok 

Tnbutary condition/slability [e.g., highly eroding, sloughing banks]. Explain: 
Presence of run/riffle/51 complexes. Explain: . 
Tributary geometry: 
Tnbutary gIlIdient (approximate average slope): % 

(c) ~ 
Tributary provides for: IIII[II!. 
Estimate average number of flow events in review arealyear: 11.11 

Describe flow regime: . 
Other infonnation on duration and volume: 

Surface flow is: ••• Characteristics: 

Subsurface flow: . Explain findings: o Dye (or other) test portonned: . 

Tributary has (check all that apply): o Bed and banks o OHWM' (check all indicators that apply): o clear, natural line Impressed on the bank.O the presenee of litter and debris o changes in the character of soil 0 . destruction ofienestrial vegetation o shelving 0 the presence of wrack line o vegetation matted down, ben~ or absent 0 sediment sorting o leaflitterdisturbed or washed away 0 ,cour o sediment deposition O· multiple observed or predicted flow events 
.. 0 water staining 0 abrupt change in plant community o other Oist): 

o Discontinuous OHWM7 Explain: 

If factors other than the OHWM were used.to determ.ine lateral extent· of CW A juris~iction (check all that .apply): 
II High Tide Line indicated by: ·11 . Mean High Water Mark indicated by: o oil or scum line a100g shore objects 0 survey to available datum; o fine shell or debris deposits (foreshore) 0 physical markings; . . o physical markings/characteristics 0 vejletation Iinestchanges in vegetation types ... o tidalgauges . o other (list): 

(iii) Chemical Chara<lerl.tles: 
Characteritetributary (e.g., water color is clear, discolored, gily.fi.lm; water quality; 8C11eral watershed charactecisti .. , ete.), 

Explain: . . 
IdentifY specific pollutants,.if known: . 

6A natural or man~made discontinuity in the OHWM docs nat necessarily sever jurisdiction (e..g., where the stream tempotarily flows underground, or where 
the OHWM has been removed by development or agricuJtuml practices): Wh .... th .... is. bnouk in the OHWM that is unrelated to the wateroody's flow 
regime (e.g .. flow over a rock oUtcrop or through a culvert), the: agencies win .look fodndicators of flow above and be10w the break. 
'!bId. 



For each wetland, speeify·the following: 

Directly abuts? (YIN) Size 'in acres) Directly @buts? (YIN) Size (in acres) 

Summarize overall biological, chemical and physical function. beiog perfonned: 

C. SIGNIFICANT NEXUS DETERMINATION 

A .Ignlflcant nexus analy.1s will ...... the Oow characteristics and function. of tbe tributary Itself and the functions performed 
. by any wetland. adjacent to the tributary to determine If they .Ignlficantly affect the chemical, phy.lcal, and biological Integrity 

of a TNW, For each of the following sltuatloD', a slgnlflcaDt nexus exl.ts If the tributary, In combination with .11 of Its adJaceDt 
wetland., ha. more than a 'peeulatlve or IDsubstaDtial effect on tbe cbemlca~ pbyslcal andlor blologlcallnlegrlty of a TNW. 
ConsfderaUons when evaluating sfgnffltant nexus Include, but are not limited to the volume, duraUoD) and frequeDCY of the flow 
of water iD the tributary and Its proximity to a TNW, and tbe fUDctiOD' performed by the tributary aDd all Its adJaoont 
wetland •• It I. Dot appropriate to determine .lgnlflcaDt nexus based .olely on any .pedOc tbreshold of di.tance (e.g. between a 
tributary and It. adjaceDt wetlaDd or betw"D a tributary and tbe TNW). Similarly, the fact an adjacent wetlaDd 11 .. within or 
outside of a.floodplaln I. not .olely determinative of .lgDIOcant Dexu •• 

Draw conDection. between the features documeDted and tbe effects on the TNW, a. IdeDtified In the l/apanos Guidance and 
discussed In the In.tructlonal Guidebook. Factor. to consider Include, for example: 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to cony pollutants or flood waters to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW? 
• Does the tributary, in combination with its adjacent wetlands (if any), provide habitat and lifecycle support functions for fish and 

other species, such,as feeding, nestingj spawning, or rearing young for species that are present in the TNW? 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to transfer nutrients and organic carbon that 

support downstream foodwebs? . 
• Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the physical, chemical, or 

biological integrity of thelNW? 

Note: tbe above list of con~lderations Is not inclusive and other functioDs observed or known to occur should be documented 
below: 

1. Significant nexus findings for non-RPW tbat has no adjacent weOands and flows directly or Indirectly Into TNWs. Explain 
findings of presence or absence of significant n .. us below, based on the tributary itself, then go to Section II1.D: 

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RPW flows directly or Indlrectly.ln!o 
TNWs. Explain findings of presence or absence of significant nexus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Section III.D: 

3. Significant nexus findings for wetlands adjaceDUo an RPW but tbat dono! directly abut tbe RPW. Explain findings of 
presence or absence of significant nexus b<;low, bssed on the tributary in combination with all.of its· adjacent wethinds,·then go to 
Section 111.0: 

D. DETERMINATIONS OF JURISDIcrJONAL FIND.lNGS. THE SUBJECT WATERSIWETJ.ANDS ARE.(Q1ECK ALL 
THAT APPLy): 

1. TNWs and Adjacent Wetlands •. Pteck all that apply and provide size estimates in review·area: 

I TNW,: linear feet·. wi!lth (ft),.Or,· . acres.. .... 
Wetlands adjacent to TNWs: ,. acres.· . 

2. RPW. that flow. directly or indirectly into TNWs.· .. III Tributaries ofTNWs where·tributaries typically flow year·round arejurisdictional. Provide data and rationale indicating that 
tributary is perennial: Stream is perennial per D!-NR Divisi.on orAqua!icR~ut!'OS' Atlas.ofHawaiian Watersheds. . 

III Tributaries ofTNW where trib.utaries have continuous flow "seasOnally" (e.g., typically three months each year) are 
jurisdictional. Data supportiog this conclusion is provided at Section III.B. Provide rationale indicatiog that tributary flows 
seasonally: 



Provide estimates for jurisdictional waters in the review area (check an that apply): 

I Tributary waters: linear feet . width (ft). 
Other non-wetland waters: acres. 

Identify type(s) of waters: 
• Wetlands: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLy): 
• If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 

Wetland Delineation Manual andlor appropriate Regional Supplements. 
• Review area included iso1ated -waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 200 I Supreme Court decision in "SWANCC," the review area would have been regulated based ~ on the 

"Migratory Bird Rule" (MBR). 

I Wat ... do not meet Ihe "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: 
Other: (explain, if not covered above): 

Provide acreage estimates for non-jurisdictional waters in the "",iew area, where the m potential basi. of jurisdiction is the MBR 
factors (i.e., presence of migratory birds, presence of endangered species, use of water for irrigated agriculture), using best professional 

Non-wetland waters (i.e., rivers, stream.): linear feet width (ft). l
'Udgment (check all that apply): 

Lakes/ponds: acres. 
Other non-wetland waters: aaes. List type of aquatic resOurce: 
Wetlands: acres. 

Provide acreage estimates for non~jurisdictional waters in the review area that do not meet the ·'Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply): 

width (ft). 
Lskes/ponds: acres. I Non-wetland waters (i.e., rivers, streams): linear feet, 

Other non-wetland waters: acres. Ust type of aquatic resource: 
Wetlands: acres. 

SECfION IV; DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check.1I tbat apply - checked items shall be included in case file and, where checked 
. and requested, appropriately reference sources below): 

I Maps, plans, plots or plat submitted by or on behalf of the applicantlconsultant:early consultation request rcv'd 12 Oct 2010. 
Data sheets prepared/submitted by or on behalf of the applicantlconsultant o Office concurs with data sheets/delineation report. o Office does not concur with data sheets/delineation report. ·.1 Data sheets .. prepared by the Corps: 
Corp. navigable \'faters' study: 
U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. o USGS 8 and 1·2 digit HUC maps. 
U.S. Geological Survey map{s). Cite scale & quad name: I :24000 (ORM website, retv'd 13 Oct 2010). 
USDA Natural Resources Conservation Service Soil Survey. Citation:NRCS Web Soil Survey condoered 31 Dec 2006. 
National wetlands inventory map{')' Cite name:US Fish & Wildlife Service Online Wetland Mapper, ret'vd 13 Oct 2010. 
StatelLocal wetland inventory map(s): 
FEMAIFIRM maps: • 
100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
Photographs: 181 Acrial{Name & Date):Aeria1 Satellite Image (OR;Vl website, retv'd 13 Oct 2010). 

or 0 Other (Namc·& Date): 

Applicable/supporting case law: • I Previous detennination(s). File no. and date of response letter: 

; Applicable/supporting scientific Iitcrature:Atlas of Hawaiian Watersheds, DLNR-DAR. 
Other infurmation (please specify): 

B_ ADDITIONAL COMMENTS TO SUPPORT JD: Referenced data loested in physical file POH-2010-283. 



ALAN M. ARAKAWA 
Mayor 

September 15, 2011 

George P. Young, P.E. 
Chief, Regulatory Branch 
Department of the Army 

DEPARTMENT OF WATER SUPPLY 
COUNTY OF MAUl 

200 SOUTH HIGH STREET 
WAILUKU, MAUl, HAWAII 96793:2155 

www.mauiwate:r.org 

U.S. Army Engineer District, Honolulu 
Fort Shafter, Hawaii 96858-5440 

RE: LD.: File No. POH-2010-00283) 
PHO-2010-00283 (Waikamoi Stream) 
PHO-2011-00091 (Puohokamoa Stream) 
PHO-2011-00092 (Haipuaena Stream) 

TMK: (2) 2-4-016:004 (por.) 

DAVID TAYLOR, P.E. 
Director 

PAUL J. MEYER 
Deputy Director 

Project Name: Proposed Waikamoi Timber Flume Replacement Project at Makawao, 
Maui, Hawaii 

Dear Mr. Young: 

This letter pertains to the Departroent of Army's Approved Jurisdictional Determination letter 
dated.March 31, 2011, that the Waikamoi, Puohokamoa and Haipuaena Streams have been 
determined to be waters of the U. S. and are subject to the U.S. Army Corps of Engineers 
(USACE) jurisdiction. 

In the March 31, 2011 letter, your office noted the following items: 

1. Sufficient site-specific information is needed to make a Jurisdictional Determination as to 
whether there are wetlands adjacent to navigable waters .or impacted by the proposed 
project. 

2. Sufficient information is needed for a determination as to whether the proposed timber 
flume replacement will involve the discharge of fill material waterward of the Ordinary 
High Water Mark (OHWM) of these waterbodies (Waikamoi, Puohokamoa, Haipuaena 
Streams) or the approved delineated boundary of wetlands; particularly with respect to 
the reconstruction of the existing flume support structures. 

ifF; 
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The purpose of this letter is to: (a) provide further information in response to the 
Department of Army's March 31, 2011 letter; (b) request a Jurisdictional Determination 
for the project corridor between the Waikamoi, Puohokamoa and Haipuaena Streams 
within the project boundaries; and (c) request confirmation regarding Department of 
Army (DA) permitting requirements for the entire project. 

A. AQUATIC RESOURCE STUDY 

Included with this letter is the "Waikamoi Timber Flume Replacement Project Aquatic 
Resources Study" (Aquatic Resource Study) completed by environmental consultant, 
Robert W. Hodby in May 20 II. See Exhibit" A". This study contains two (2) separate 
but related analyses. The first analysis assesses the forested lands between the 
aforementioned streams. Following established USACE guidelines, the ridge top and 
sloping lands along the flume corrider were analyzed for their potential of being USACE 
jurisdictional wetlands. The second analysis assessed the other gullies and streams that 
cross through the project corridor as discrete aquatic resources following separate 
USACE guidelines to determine if they are potential jurisdictional waters of the U.S. 

Some highlights of Robert W. Hodby's analyses are as follows: 

1. First Analysis (Wetland Assessment) 

Ten (10) sampling points were established at intervals of the one (1) mile length 
along the flume corridor, and located along the uphill side of the flume to 
minimize effects of down slope disturbance. Once a sampling point was 
established, the vegetation was assessed within a 30 foot radius circle to 
determine hydrophytic character. A pit was also dug to assess the soil for hydric 
character and the water regime for wetland hydrology. Following USACE 
guidelines for a proposed determination of wetland status, these three parameters 
were analyzed. The analysis indicates that each of the ten (l0) sampling points 
meets the three (3) minimum requirements of hydrophytic vegetation, hydric soil 
and wetland hydrology, and all lie within wetlands. Because of the uniformity of 
the resources and their extent across the mountain slope, no wetland boundaries 
were delineated around any ofthese points. The ridge tops along the flume appear 
to be wetlands, which merge with the stream corridor aquatic resources and are 
located adjacent to and directly abutting them. 
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2. Second Analysis (Stream Assessments) 

The three (3) perennial streams, Waikamoi, Haipuaena and Puohokamoa Streams 
have 13 smaller tributary streams which were analyzed individually with a 
separate Jurisdictional Determination Form. USACE guidelines were followed 
leading to a proposed Jurisdictional Determination for each tributary stream. 
Nine (9) of the 13 tributaries assessed were judged to be perennial with year­
round flow and determined to automatically be federally jurisdictional because 
they were Relatively Permanent Waters that flow into the Pacific Ocean, a 
Traditional Navigable Water (TNW) as defined by USACE. The remaining four 
(4) tributaries were assessed to have seasonal flow and, therefore, not 
automatically federally jurisdictional but required further detailed analysis for a 
determination. Because of the seasonal flow being substantially due to high 
rainfall in this watershed, these four (4) tributaries were also determined to be 
federally jurisdictional. 

B. PROPOSED PROJECT 

This section provides information about the scope of work of the proposed project. The 
Waikamoi: FfurtJ.e originally constructed in 1908 and reconstructed in the 1930's is 
located in the Koolau Forest Reserve on Maui, stretching about 1.1 miles from its intake 
at Haipuaena Stream in the east to the vicinity of Waikamoi Stream in the west. The 
flume is 2-feet wide by 13-inches deep and traverses rough terrain over various gulch and 
gulley crossings, within an approximately 10 foot wide corridor. The Waikamoi Flume is 
an integral part of the County of Maui, Department of Water Supply (DWS) Upper Kula 
system and is supplied by water from the Waikamoi Forest in East Maui watershed. 
Freshwater collected by the Waikamoi Flume from Haipuaena Stream and small 
tributaries is conveyed to the Waikamoi Reservoirs, then to Kahakapao Reservoirs for 
storage. After being treated at the Olinda Water Treatment Plant, this water is delivered 
to residents of Kula, Waiakoa, Keokea, Ulupalakua, and Kanaio in Upcountry Maui as 
the main source of water supply for this area. In 1974 and 1975 the flume box was 
replaced with new redwood planking, though the supporting truss that was constructed in 
the 1930's has remained in place. 

Due to years of weathering, the flume box, timber bridges, and supporting truss are 
currently in poor condition. The flume box is full of holes causing the loss of 
approximately 40 percent of the water being carried by the existing flume. Also the 
timber bridges are in poor condition creating a dangerous situation for DWS maintenance 
personnel when they traverse the flume. 
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The purpose of this repair and maintenance project is to provide: (1) DWS with an 
improved flume that will carry approximately the same volume of water as the existing 
flume is designed to; and (2) DWS maintenance workers with a safe platform to access 
the flume along its entire length to perform routine maintenance, the frequency of which 
is expected to be greatly reduced following completion of the repair project. 

This project involves the replacement of the wooden flume structure and supporting 
trestles along its entire length. The subject project will affect a corridor of land 
approximately 1.4 miles long by 30 feet wide. A copy of the project plans are presented 
in Exhibit "B". The design for the proposed new flume structure consists of a 3D-inch 
diameter pipe supported on an aluminum space frame truss. The truss will be supported 
on concrete foundations buried in the soil measuring approximately 8-feet wide by 4-feet 
long. The foundations will be placed at locations along the flume length that provide a 
level and stable support for the flume. Where the flume runs along level ground, the 
foundations will be spaced approximately 25 feet apart on center. Where the flume 
crosses over a gully or gulch, the foundations may be spaced as much as 100 feet apart. 
To avoid any sediment from entering into any stream, the foundations will be located at 
least 25 feet away from the edge of any stream that may exist along the length of the 
flume. 

In the case of Haipuaena Stream, concrete encasing work will be undertaken to an 
existing pier below the OHWM of the stream channel. A copy of the project plan 
illustrating the portion of Haipuaena Stream affected by the proposed reconstruction of 
the existing flume support structure is presented in Exhibit "C". This concrete pedestal 
and encasement of the existing red wood pier will provide a level and stable support for 
the new flume. There is no other work proposed to occur below the OHWM of 
Haipuaena Stream, Puohokamoa Stream, Waikamoi Stream or any of the tributaries that 
cross beneath the flume. 

Upon completion of the flume replacement work, a continuous catwalk will be mounted 
to the flume support structure to provide access along the length of the flume for DWS 
maintenance personnel. The catwalk will be constructed of fiberglass grating and will 
have non-metallic handrails wherever the flume becomes elevated. 

The replacement flume will occupy a smaller footprint than the existing flume structure. 
With the project in place, the area of disturbed ground occupied by the flume will be 
reduced from 1,650 square feet to approximately 1,260 square feet. As previously noted, 
the capacity of the new flume will be the same as the existing flume such that there will 
be no intensification of use. As mentioned previously, the replacement flume is being 
implemented to eliminate leakages that result in substantial losses of water from the 
system, thereby providing an improved and more efficient conveyance facility. The 

Itf 
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proposed project is consistent with the recommendations of the Upcountry Water Use and 
Development Plan regarding continued leak detection and repair ofDWS systems. 

In summary, the proposed project is not expected to result in either temporary or 
permanent loss of navigable waters and/or associated functions .. Best Management 
Practices will be included in the design plans for the project to prevent sedimentation 
entering aquatic resources. 

C. CONCLUSION 

The enclosed "Waikamoi Timber Flume Replacement Project Aquatic Resources Study" 
by Robert W. Hodby and additional project information is provided in support of our 
request for a Jurisdictional Determination for the project corridor between Haipuaena 
Stream and Waikamoi Stream. Refer to Exhibit "A". We look forward to receiving this 
Jurisdictional Determination from your office. 

In addition, we acknowledge that applications will need to be submitted for any required 
Department of Army permits from the USACE. In that event, we are also writing to you 
to respectfully request confirmation from USACE as to which DA permits will need to be 
obtained by the County of Maui for the flume replacement project. 

We look forward to receiving your response to this letter so that project planning can proceed on 
a timely basis. 

Should you have any questions or require additional information, please feel free to contact our 
planning consultant, Mark Alexander Roy of Munekiyo and Hiraga, Inc. at (808) 244-2015. 

Sincerely, 

3-:Qi~ 
David Taylor, P .. 
Director 

Enclosures 
cc: Mike Hunnemann, KAI Hawaii, Inc. (w/enclosures) 

Tom Ochwat, Department of Water Supply (w/enclosures) 
Mark Alexander Roy and Cheryl K. Okuma, Munekiyo & Hiraga, Inc. (with enclosures) 

K :\DA T A\KAlHi\ WaikamoiFlume\EC Response Letter\DofAApprovJursiRes.doc 



EXHIBIT A. 

Aquatic Resources Study 

(Refer to Appendix "G" of this EA Document) 
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EXHIBIT B. 

Project Plans 
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Project Plan 
(Affected Portion of Haipuaena Stream) 
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Photograph No.1 

Haipuaena Stream 

Ordinary High Water Mark (red line) 



Photograph No.2: Proposed Encasement of Existing Pier 

Haipuaena Stream 

Ordinary High Watermark (red line) 
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ALAN M. ARAKAWA 
Mayor 

November 9,2011 

DEPARTMENT OF WATER SUPPLY 
COUNTY OF MAUl 

200 SOUTH HIGH STREET 
WAILUKU, MAUl, HAWAII 96793-2155 

www.mauiwater.org 

George P. Young, P. E., Chief 
Attention: Jessie K. Paahana, Biologist 
U.S. Army Corps of Engineers 
Regulatory Branch 
U.S. Army Engineer District, Honolulu 
Fort Shafter, Hawaii 96858-5440 

RE: I.D.: 

TMK: 

File No. POH-2010-00283 
PHO-2010-00283 (Waikamoi Stream) 
PHO-2011-00091 (Puohokamoa Stream) 
PHO-2011-00092 (Haipnaena Stream) 
(2) 2-4-016:004 (por.) 

DAVID TAYLOR, P.E. 
Director 

PAUL J. MEYER 
Deputy Director 

Project 
Name: Proposed Waikamoi Timber Flume Replacement Project at 

Makawao, Mani, Hawaii 

Dear Ms. Paahana: 

We thank you for your email correspondence of October 25, 2011, regarding our request 
for determination of the Department of the Army (DA) Section 404 permitting requirements for 
the proposed Waikamoi Timber Flume Replacement Project. See Exhibit "A". Pursuant to 
your request, this letter is written to request verification that the subject project is exempt from 
Section 404 permitting requirements, based on the following provisions of the Clean Water Act 
(CWA) and Code of Federal Regulations (CFR): 

Section 404 (f)(I)( c) ofthe CWA states that the discharge of dredged or fill material "jar 
the purpose of construction or maintenance of farm or stock ponds or irrigation ditches or the 
maintenance of drainage ditches" is a non-prohibited activity. Meanwhile, 40 CFR 232.3 (c )(3) 
states that the following is exempt from Section 404 permitting requirements: 

Construction or maintenance of farm or stock ponds or the maintenance (but not 
construction) of drainage ditches. Discharge associated with siphons, pumps, 
head gates, wingwalls, wiers, diversion structures, and such other facilities as are 
appurtenant and fonctionally related to irrigation ditches are included in this 
exemption. 

II/q/II P;, 
Printed on recycled paper ~ 
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The Waikamoi Timber Flume is an integral component of the Upper Kula System of the 
County of Maui, Department of Water Supply. Surface water collected by the flume is conveyed 
to the Waikamoi and Kahakapao Reservoirs before being fed into the Olinda Water Treatment 
Plant (WTP). From the Olinda WTP, the Upper Kula System provides water service to users in 
Upper Kula, Kanaio, Waiakoa, and Ulupalakua. Inasmuch as this system services both 
residential and agricultural users, the water that is conveyed by the Waikamoi Timber Flume is 
utilized for both domestic and irrigation purposes. 

In light of the foregoing and based on your review of our previous correspondence dated 
March 22, 2011 and September 15, 2011, your office has indicated that the proposed Waikamoi 
Timber Flume Replacement project may qualify for this particular exemption. We are, therefore, 
writing to you today to respectfully request a written Section 404 exemption determination from 
the U.S. Army Corps of Engineers for the project. 

Should you have any questions or require additional information, please feel free to 
contact our Planning Consultant, Mark Alexander Roy of Munekiyo & Hiraga, Inc. at (808) 244-
2015 or of course, Mr. Tom Ochwat or myself of this office at (808) 270-7835. Thank you for 
your kind attention to this request. 

Sincerely, 

~ ?Q\----
David Taylor, ~.E. 
Director 

Enclosure 

cc: Mike Hunnemann, KAI Hawaii, Inc. (w/enclosure) 
Tom Ochwat, Department of Water Supply (w/enclosure) 
Mark Alexander Roy, Munekiyo & Hiraga, Inc. (with enclosure) 
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Mark Roy 

From: 
Sent: 
To: 
Subject: 

Paahana, Jessie K POH [Jessie.K.Paahana@usace.army.mil} 
Tuesday, October 25, 2011 10:49 AM 
thomas.ochwat@co.mauLhLus 
POH-2010-00263, 2011-00091, 2011-00092 Waikamol Timber Flume Replacement, 
Makawao, Maul, Hawaii (UNCLASSIFIED) 

Classification: UNCLASSIFIED 
Caveats: NONE 

Aloha, Tom: 

Per our telephone conversation earlier this morning, you stated that the subject Waikamoi 
Timber Flume conveys both potable water and water for irrigation. For your information, 
under Subsection 404(f) (1) (e) of the CWA and 40 CFR 232.3(e) (3) discharges of dredged 
and/or fill material associated with construction or maintenance of irrigation ditches are 
exempt from the need to obtain a Section 404 permit from the DA. Section 404 permit 
exemption includes discharges of dredged and/or fill material resulting from construction 
of necessary appurtenances functional to the irrigation ditch i.e., concrete 
foundations/support st~uctures, maintenance platforms/catwalks, etc. Reference 
http://ecfr.gpoaecess.gov/cgi/t/text/text-idx?e=eefr,sid= 
43f906ae67ec931937339f6d31e42205;rgn=div5iv1ew=textinode=40%3A25.0.1,3.26i 1dno=40icc=ecfr. 

Based on my review of your submittal dated September 15 1 2011, it appears the propsed 
flume replacement and appurtenant repairs will qualify for exemption under Subsection 
404(f) (1) (c). Please submit to this office in writing (electronic copy is sufficient) a 
request for verification of the above permit exemption. 

Should you have any questions, comments or concerns regarding this project, please contact 
me via email or the number below. 

You are encouraged to provide comments on your experience with the Honolulu District 
Regulatory Branch by accessing our automated customer survey form at 
http://per2.nwp.usaee.army.mil!survey,html 

Thank you, 
Jessie 

Jessie K Paahana, Biologist 
'US Army Corps of Engineers , Regulatory 
Ft. Shafter, Bldg. 214 
ph: 808.438.0391 

Classification, UNCLASSIFIED 
Caveats: NONE 

county of Maui. 

IT Security measures will reject attachments 
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high-risk file types in attachments. 
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DEPARTMENT OF THE ARMY 
u.s. ARMY CORPS OF ENGINEERS, HONOLULU DISTRICT 

FORT SHAFTER, HAWAII 9685.8-5440 

REPLYTO 
ATTENTION OF: 

Regulatory Branch 

County of Maui 
Depallment of Water Supply 
Attention: David Taylor 
200 South High Street 
Wailuku, Hawaii 96793 

Dear Mr. Taylor: 

December 5, 2011 

NO PERMIT REQUIRED 

File Number POH-20 I 0-00283 
POH-2011-0009J 
POH.20 11-00092 
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We have received your letter dated November 9,2011 requesting a Depaltment oftlfe Anu¥ 

(DA) determination of exemption under the Clean Water Act Subsection 404(1)(1 )(C) for the 
proposed Waikamoi Timber Flume Replacement Project that crosses the Waikamoi, Puohokamoa 
and Haipuaena Streams in Makawao, Island of Maui, Hawaii. 

We have completed our review of the submitted document pursuant to Section IO ofthe Rivers 
and Harbors Act of 1899 (Section I 0) and Section 404 of the Clean Water Act (Section 404) and 
have determined the submitted documents accurately identifies waters of the U.S., subJect to U.S. 
Army Corps of Engineers (Corps) jurisdiction. 

For your information, Section 10 requires that a DA permit be obtained fi'om the JJ.S. Army 
Corps of Engineers (Corps) prior to undeltakingany construction, dredging, or other activity 
occurring in, over, or under or affecting navigable waters of the U.S. For tidal waters, the shoreward 
limit of the Corps' jurisdiction extends to the Mean High Water Mark (MHWM). The proposed 
flume replacement is not subject to regulation under Section I O. Section 404 requires that a DA 
permit be obtained for the discharge (placement) of dredged andlor fill material into waters of the 
U.S., including wetlands. For non-tidal waters, the lateral limit~ of the Corps' jurisdiction extend to 
the Ordinary High Water Mark or the approved delineated boundary of any adjacent wetlandS. 

The perennial Waikamoi, Puohokamoa and Haipnaena Streams, their tributaries and 
adjacent wetlands, with end terminus in Uaoa Bay are as such waters of the U.S., subject to Corps 
jurisdictiou. Based on the information you submitted, the proposed flume replacement would 
necessitate the discharge offill material below the OHWM of the subject water bodies, their 
tributaries and adjacent wetlands resulting fi'om construction of the irrigation ditch fooiing. Under 
Subsection 404(1)(1)(c) of the CWA and 40 CFR 232.3(c)(3) discharges of dredged andlor fill 
material associated with construction or maintenance of irrigation ditches are exempt from the need 
to obtain a Section 404 permit from the DA. Section 404 pet'll1it exemption includes discharges of 
dredged and.lor fill material resulting from construction of necessalY appurtenances and SUppOlt 
structures functional to the irrigation ditch i.e., siphons, headgates, wingwalls, etc. Pel' your letter 
dated November 9, 20 II, the Waikamoi flume normally conveys water for both domestic and 
irrigation purposes. Accordingly, we have determined thatthe proposed discharges resulting from 
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the flume construction would notbesllbject to regulation IInderSllbsectioD 404(f)(1)(C). 
therefore, a DA permit wiD not be required. 

We advise your client consult with this office prior to undertaking any future construction 
activities involving the discharge of dredged and/or fill material waterward of the OHWM of the 
subject water bodies. their tributaries and/or adjacent wetlands. This determination does not relieve 
you of the responsibility to obtain any other permits. licenses. 01' approvals that may be required 
under County, State, or Foderallaw for your proposed work. 

Thank you for contacting us regarding this project and providing us with the opportunity to 
comment. Should you have any questions, please contact Ms. Jessie Pa' ahana at 808.438.0391 or 
via e-mail atJessie.KPaahana@usace.army.mil. You are encouraged to provide comments on your 
experience with the Honolulu District Regulatory Branch by accessing our web·based customer 
survey form at http://peI'2.rtwp.l(sace.army.milllil//,vey.html, 

George P. Young, P.E. 
""1,~Chief, Regulatory Branch 

7'" 



NOV 082010 
LINDA LINGLE 

GOVERNOR OF HAWAII 
CHIYOME L. FUKINO. M.D. 

Ms. Kimberly Skog 
Associate 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Skog: 

STATE OF HAWAII 
DEPARTMENT OF HEALTH 

P.O. BOX 3378 
HONOLULU. HAWAii 96801-3378 

November 5, 2010 

DIRECTOR OF HEAlTH 

In reply, please refer to: 
EMD/CWB 

1l019PJF.lO 

SUBJECT: Consultation Request for Proposed Waikamoi Timber Flume Reconstruction 
Makawao, Island of Maui, Hawaii 
TMK: (2) 2-4-016:004 

The Department of Health, Clean Water Branch (CWB), has reviewed the subject document 
and offers these comments on your project. 

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 II-54 and II-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://www.hawaii.govlhealthlenvironmental/env-planning/landuseICWB-standardcomment.pdf. 

I. 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 Il c54-4 through 11-54-8). 

71 



Ms. Kimberly Skog 
November 5, 2010 
Page 2 

1l019PJF.lO 

2. You are required to obtain a National Pollutant Discharge Elimination System (NPDES) 
permit for discharges of wastewater, including storm water runoff, into State surface waters 
(HAR, Chapter II-55). For the following types of discharges into Class A or Class 2 
State waters, you may apply for an NPDES general permit coverage by submitting a 
Notice ofIntent (NOI) form: 

a. Storm water associated with construction activities, including clearing, grading, and 
excavation, that result in the disturbance of equal to or greater than one (I) acre of total 
land area. The total land area includes a contiguous area where multiple separate and 
distinct construction activities may be taking place at different times on different 
schedules under a larger common plan of development or sale. An NPDES permit is 
required before the start of the construction activities. 

b. Construction dewatering effluent. 

You must submit a separate NO! form for each type of discharge at least 30 calendar days 
prior to the start of the discharge activity, except when applying for coverage for discharges 
of storm water associated with construction activity. For this type of discharge, the NO! must 
be submitted 30 calendar days before to the start of construction activities. The NO! forms 
may be picked up at our office or downloaded from our website at: 
http://www.hawaii.gov/healthienvironmentailwater/cleanwater/forms/genl-index.html. 

3. For types of wastewater not listed in Item No.2 above or wastewater discharging into Class I 
or Class AA waters, you may need an NPDES individual permit. An application for an 
NPDES individual permit must be submitted at least 180 calendar days before the 
commencement of the discharge. The NPDES application forms may be picked up at our 
office or downloaded from our website at: 
http://www.hawaii.gov/health/environmentailwater/cleanwaterIforms/indiv-index.html. 

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



Mr. Kimberly Skog 
November 5,2010 
Page 3 

1101 9PJF.J 0 

If you have any questions, please visit our website at: 
http://www.hawaii.gov/healthienvironmental/water/cieanwater/index.html, or contact the 
Engineering Section, CWB, at (808) 586-4309. 

Sincerely, 

~N~~~nEF 
Clean Water Branch 

JF:ml 

c: DOH-EPO #1-3376 [via email only] 



IRAGA, INC. 

MICHAEL T. MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICI-!" HIRANO 

KARLYNN FUKUDA 

MARK ALEXANDER ROY 

Alec Wong, PE, Chief 
Clean Water Branch 
State of Hawaii, Department of Health 
Post Office Box 3378 
Honolulu, Hawaii 96801-3378 

May 8,2012 

SUBJECT: Early Consultation Request for the Proposed Waikamoi Timber 
Flume Replacement Project at Makawao, Maui, Hawaii (Ref 
11019PJF.10) 

Dear Mr. Wong: 

Thank you for your letter, dated November 5, 2010, providing early consultation 
comments on the subject project. On behalf of the applicant, the County of Maui, 
Department of Water Supply (DWS), we offer the following information in response to 
your comments. 

We have reviewed the standard comments that are compiled on your listed website. 
Below are the applicable comments and our responses thereto: 

• Comment: The Army Corps of Engineers should be contacted at (808) 438-
9258 to see if this project requires a Department of the Army (DA) permit. 
Permits may be required for work performed in, over, and under navigable waters 
of the United States. Projects requiring a DA permit also require a Section 401 
Water Quality Certification (WQC) from our office. 

Response:· Consultation with the DA has been undertaken as part of early 
consultation for the proposed project. By letter dated December 5, 
2011, the U.S. Army Corps of Engineers confirmed that a DA 
Permit is not required for the project. See Exhibit "A". ..' . . . . . . . 

• Comment: You must also submit a copy of the NOI or NPDESpermit 
application to the State DLNR, State Historic Preservation Di"isioli· (SHPD), qr.··· 
demonstrate to the satisfaction of the CWB that SHPD has or' IS in the pn;lcess of 
evaluating your project. Please submit a copy of- your request .for review by .. . . . . . , . . .. ' . 

" .. 

. ex celr~n c e In 



Alec Wong, PE, Chief 
May 8,2012 
Page 2 

SHPD or SHPD's determination letter for the project along with your NOI or 
NPDES permit application, as applicable. 

Response: As applicable, a copy of the Notice of Intent (NOI) or National 
Pollutant Discharge Elimination System (NPDES) permit application 
will be submitted to the State Department of Natural Resources, 
State Historic Preservation Division (SHPD). As applicable, a copy 
of the request for review by SHPD or SHPD's determination letter 
will also be submitted with the NOI or NPDES permit application. 

• Comment: Effluent discharge and/or receiving water monitoring may be 
required as conditions of Section 401 Water Quality Certifications and NPDES 
General and Individual permits. 

Response: We note that monitoring of effluent discharge and/or receiving 
water may be required as conditions of Section 401 Water Quality 
Certifications and NPDES General and Individual permits, as 
applicable. 

The proposed project will comply with applicable criteria relating to Antidegradation 
Policy, Designated Uses, and Water Quality as set forth in Sections 11-54-1.1, 11-54-3, 
and 11-54-4 through 11-54-8, Hawaii Administrative Rules. 

It is recognized that a NPDES permit may be required for the proposed project. 
Coordination with your Department will be carried out to determine the applicable 
NPDES Permit requirements. 

It is acknowledged that all discharges related to project construction or operations must 
comply with the State's Water Quality Standards, regardless of whether NPDES permit 
coverage and/or Section 401 Water Quality Certification are required. 



Alec Wong, PE, Chief 
May 8,2012 
Page 3 

We appreciate the input provided by your office. A copy of your letter will be included in 
the Draft EA for the subject project. 

Should you have any questions, please feel free to contact me at (808) 244-2015. 

KS:yp 
cc: Mike Hunnemann, KAI Hawaii 

Very truly yours, 

Kimberly Skog 
Associate 

Tom Ochwat, Department of Water Supply 
K\OATA\KAIHi\WaikamoiFlume\EC Response Letier\DOH CWBecres,doc 



REPlYTO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
u.s. ARMY CORPS OF ENGINEERS. HONOLULU DISTRICT 

FORT SHAFTER. HAWAII 96858·5440 

December 5, 2011 

Regulatory Branch File Number POH-20 I 0-00283 
POH-2011-00091 
POH-2011"00092 

County of Maui 
Department of Water Supply 
Attention: David Taylor 
200 South High Street 
Wailuku, Hawaii 96793 

DearMr. Taylor: 

NO PERMIT REQUIRED 
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We have received your letter dated November 9, 2011 requesting a Depaltment ofelle Al'I~¥ 
(DA) determination of exemption under the Clean Water Act Subsection 404(1)(l)(C) for the 
proposed Waikamoi Timber Flume Replacement Project that crosses the Waikamoi, Puohokamoa 
and Haipuaena Streams in Makawao, Island ofMaui, Hawaii. 

We have completed our review ofthe submitted document pursuant to Section I Oof the Rivers 
and Harbors Act of 1899 (Section 10) and Section 404 of the Clean Water Act (Section 404) and 
have determined the submitted documents accurately identifies waters Mthe U.S., subject to U.S. 
Atmy Corps of Engineers (Corps) jurisdiction. 
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For your information, Section 10 requires that a DA permit be obtained from the U.S. Army 
Corps of Engineers (Corps) prior to undeltaking any construction, dredging, 01' other activity 
occurring in, over, 01' undel' or affecting navigable waters of the U.S. For tidal waters, the shoreward 
limit of the Corps' jurisdiction extends to the Meanl-ligh Water Mark (MHWM). The proposed 
flume replacement is not subject to regulation under SectionlO. Section 404 requires that a DA 
permit be obtained for the discharge (placement) of dredged andlor fill material into waters of the 
U.S., including wetlands. FOi'non-tidal waters, the lateral limits of the Corps' jurisdiction extend to 
the Ordinary High Watei' Mark 01' the approved delineated boundary of any adjacent wetlands. 

The perennial Waikamoi, Puohokamoa and Haipllaena Streams, their tributaries and 
adjacent wetlands, with end terminus in Uaoa Bay are as such waters of the U.S., subject to Corps 
jurisdiction. Based on the information you submitted, the proposed flume replacement would 
necessitate the discharge offillmate1'ial below the Ol-lWM of the subject water bod'ies, their 
tributaries and adjacent wetlands resulting fl'om construction of the irrigation ditch footing. Under 
Subsection 404(1)(1)(c) oftlle CWA and 40 CFR 232.3(c)(3) discharges of dredged andlor fill 
material associated with constl1lction 01' maintenance of irrigation ditches are exempt fron1 the need 
to obtain a Section 404 permit from the DA. Sectioli 404 permit exemption includes disch~ges of 
dredged and.lor fill material resulting f!'Om construction ofnecessruy appurtenances'and SUppOit 
structures functional to the irl'igatiollditch i.e., siphons, heaclgates, wingwalls, etc. Peryour letter 
dated November 9, 20 J I, the Waikamoi flume normally conveys water for both domestic and 
irrigation purposes. Accordingly, we have detel'lnined that the proposed discharges resulting from 
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the flume constrnction would not be subject to regulation IIndel' Subsection 404(t)(1)(C), 
therefore, a DA permit will not be required. 

We advise your client consult with this office prior to undertaking any future construction 
activities invalving the discharge of dredged and/or fill material waterward of the OHWM of the 
subject water bodies, their tributaries and/or adjacent wetlands. This determination does not relieve 
you of the responsibility to obtain any other permits, licenses, or approvals that may be required 
under County, State, or Pcderallaw for your proposed wOl·k. 

Thank you fOr contacting us regarding (his project and providing us with the opportunity to 
comment. Should you have any questions, please contact Ms. Jessie Pa'ahana at 808.438.0391 or 
via e-mail atJessie.KPaahana@usace.army.mil. You are encouraged to provide comments on your 
expel'ience with the Honolulu District Regulatory Branch by accessing our web-based customer 
survey form at hftp:l/peI'2.nwp.usace.army.mil/sul'vey.litmi. 

George P. Young, P.E . 
.£-f.,-\.-' hief, Regulatory Branch 



UNDAUNGLE 
GO\'ERNOROfHAWAll 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

LANDDMSION 

Munekiyo & Hiraga, Inc. 
305 High Street Suite 104 
Wailuku, Hawaii 96793 

POST OFFICE BOX 621 
HONOLULU. HAWAII 96809 

November 4, 2010 

Attention: Ms. Kimberly Skog, Associate 

Ladies and Gentlemen: 

NOV 05 2010 
LAURA H. THIELEN 

'''''''''''''''' BOARD 01' L'IND AND NA1tJRA1. II.ESOt1RCES 
COMMISSION ON WAlBl!UlSOURCE MANAGEMi'NT 

Subject: Early Consultation Request for Proposed Waikamoi Timber Flume 
Reconstrnction 

Thank you for the opportunity to review and comment on the subject matter. The 
Department of Land and Natural Resources' (DLNR), Land Division distributed or made 
available a copy of your report pertaining to the subject matter to DLNR Divisions for their 
review and comment 

Other than the comments from Division of Aquatic Resources, Division of Forestry & 
Wildlife, Commission on Water Resource Management, Engineering Division, the Department 
of Land and Natural Resources has no other comments to offer on the subject matter. Should 
you have any questions, please feel free to call our office at 587-0414. Thank you. 

Sincerely, 

tJ Russell Y. Tsuji 
Administrator 

., " 



LINDA LINGLE 
GOVERNOR OF HA WAll 

TO: Charlene Unoki 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

POST OFFICE BOX 621 
HONOLULU. HAWAII 96809 

FROM: David Leonard, Wildlife Biologist, Division of Forestry and Wildlife 

LAURA H. THIELEN 
.~""""'" 

BOARD OF ~ AND NATIIR.lo.L RESOURCES 
COMMISSION ON WATER RESOURCll MANAGEMEI'IT 

PAULJ.CONRY 
ACI1NG FIRST DEPUTY 

LENORE N. OHYE 
ACTlNODEl'ifrY DIRllC'fOIt. WATER 

AQUATIC RESOURCES 
BOATING AND OCEAN RECREATION 

BUREI\U OF CONVEYANCES 
COMMISSION ON WATER RESOURCE MANAGEMEI'IT 

CONSERVATION AND COASTAL lANDS 
CONSERVATION AND RESOURCES ENfORCEMEI'IT 

a,'<lINEERIN"G 
FORESTRY ANDW1lJ)UFE 
HIStoRIC PRESERV ATlON 

KAHOOLAWE !StAND RESERVE COMMISSION 
UND 

STATEPARItS 

SUBJECT: Early consultation for proposed Waikamoi Timber Flume Reconstruction 

DATE: October 24,2010 

Until additional details are provided the only relevant comment is that every effort should be 
made to minimize the transport of alien species to the site. Attached please find protocols that 
may be usefuL 
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PREVENTING INTRODUCTION OF ALIEN SPECIES 
Control of non-native plants and animals is a high priority for resource management groups in Hawaii. A 
large amount of personnel time and resources are expended every year to battle alien species. New plant 
and animals arrive in the islands on a continual basis, and natural resource managers must focus on 
preventing their spread into natural areas. Visitors, volunteers, researchers, and staff are potential vectors 
of alien species. The origin of these alien pests can be the mainland, another island in the Hawaiian 
archipelago, or even a weedy or urban area of the same island. Described below are likely routes of alien 
species introduction and procedures that can be followed to minimize or eliminate introduction and spread 
of alien plants and animals. 

1 - Field Gear and Field Equipment 

Inspect field gear and equipment before going into the fjeld. Two categories of pests that merit 
attention are weeds and insects (especially ants and cockroaches). Clods of dirt or mud can hide these 
hitchhikers. It is necessary to inspect and clean: footwear (treads, laces, boot tongues); socks; pant legs; 
pockets; jackets; raingear; food-stuffs; tools; packs; tents; hammocks; tarps; helicopter sling nets; wood 
and building materials; fenCing materials; bottoms of plastic buckets; tool bags; and other containers or 
equipment. Appropriate methods to clean gear include: water and hose, brush, clean rag, knife edge, or 
insecticide. Cleaning should be done in a desiguated area with a nearby receptacle for disposal. 
Laundering of washable items should be done after each trip. This is particularly important when 
working on different islands, in different areas on the same island, or on the mainland. Each area may 
have its own assemblage of pests that must be prevented from spreading to new locations where the pests 
do not currently exist. In some cases, it may be preferable to use a different set of field gear for each field 
site. If items can not be cleaned, they should be left at the baseyard or discarded. 

2 - Field Vehicles 

Keep field vehicles clean. The inside of field vehicles should be vacuumed, and pickup truck beds 
should be swept out after every trip to the field. Pay partiCUlar attention to seats, floors, dashboards, and 
door jambs. Tires (especially treads) and undercarriage of vehicles should be hosed off after each field 
visit to avoid transporting weed seeds. Maintaining clean field gear can be compromised by using a dirty 
truck. 

3 - Helicopter Landing Zones and Camp Sites 

Keep helicopter landing zones and camp sites free of significant weed species. Helicopter used to 
transport personnel into the field fly to and from other islands and land in other natural areas. Although 
it may be impractical to clean helicopter skids and interiors, a well-used landing zone can be managed. 
Weeds in these areas should be eradicated or cut back periodically. Similarly, weeds around camp sites 
should be controlled or eliminated. 

4 - Travel Routes and Trails 

Avoid carrying weed seeds from an infested part of the preserve to pristine areas. If travel routes go 
through areas infested with invasive weeds, be conscious of the potential for spread. When leaving a 
weedy area and entering a more pristine area, transport of weed seeds can be reduced by carrying a small 
brush to clean shoe soles, pant legs, and packs. Stick to established and well used trails or travel routes to 
avoid spreading weeds off trail. 

11 



5 - Trash and Garbage 

Pack out your trash and unused foodstuffs. Do not bury trash in the field. Avoid taking in any fruits 
(in your food or digestive tract) that have seeds with the potential to naturalize (e.g. cherry tomatoes, chili 
peppers, benies, and guava). Organic trash (e.g. orange and banana skins, apple and pear cores, peach 
and avocado pits) should be treated as other garbage and packed out. Garbage that is discarded in the 
field has the potential to spread unseen insects, fungi, and other plant pathogens and may provide food for 
alien vertebrates. 

6 - Education 

Learn to recognize invasive species, the habitats they currently occupy, and those areas where they 
are likely to spread. Learn which weeds are particularly invasive in Hawaii and where they occur. Note 
which weeds or animal sign (e.g. tracks or scat) are encountered along preserve trails or roads and pay 
attention to any changes. If a highly invasive weed or animal sign is encountered, inform the preserve 
staff of the location. One source of information about alien species in Hawaii, including photos and 
distribution maps, can be found on the internet at the Hawaii Ecosystems at Risk Project web site 
(<http://www .hear.org> ). Share this information and your knowledge with friends and colleagues when 
visiting other natural areas. 

tf 



LINDA LINGLE 
GOVERNOR Of HAW .... I 

Ms. Kimberly Skog 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, HI 96793 

Dear Ms. Skog: 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

COMMISSION ON WATER RESOURCE MANAGEMENT 
P.O. BOX 621 

HONOLULU, HAWAII 96809 

October 25, 2010 

LAURA H. THIELEN 
Ct\AlRI'ER$ON 

WllllJo.M D. BAlFOUR, JR. 
SUMNER ERDMAN 
NEAL S. FUJIWARA 

CHIYOME l. FUKlNO, M.D. 
DONNA FAY K KNOSAKI, P.E. 

LAWRENCE H. MilKE, M.D., J.D. 

LENORE N. OHYE 
ACTING DEPUTY DIRECTOR 

REF: RFD.2763.6 

SUBJECT: Early Consultation Request for Proposed Waikamoi Timber Flume Reconstruction at TMK (2) 2-4-
016:004 (por), Makawao, Maui, Hawaii 

TMKNO.: (2) 2-4-016:004 (por) 

Thank you for the opportunity to review the subject document. The Commission on Water Resource 
Management (CWRM) is the agency responsible for administering the State Water Code (Code). Under the Code, all 
waters of the State are held in trust for the benefit of the citizens of the State, therefore, all water use is subject to 
legally protected water rights. CWRM strongly promotes the efficient use of Hawaii's water resources through 
conservation measures and appropriate resource management. For more information, please refer to the State 
Water Code, Chapter 174C, Hawaii Revised Statutes, and Hawaii Administrative Rules, Chapters 13-167 to 13-171. 
These documents are available via the Internet at http://www.hawaii.gov/dlnr/cwnn. 

Our comments related to water resources are checked off below. 

o 1. We recommend coordination with the county to incorporate this project into the county's Water Use and 
Development Plan. Please contact the respective Planning Department and/or Department of Water Supply for 
further information. 

o 2. We recommend coordination with the Engineering Division of the State Department of Land and Natural 
Resources to incorporate this project into the State Water Projects Plan. 

o 3. We recommend coordination with the Hawaii Department of Agriculture (HDOA) to incorporate the 
reclassification of agricultural zoned land and the redistribution of agricultural resources into the State's 
Agricultural Water Use and Development Plan (AWUDP). Please contact the HDOA for more information. 

o 4. We recommend that water efficient fixtures be installed and water efficient practices implemented throughout 
the development to reduce the increased demand on the area's freshwater resources. Reducing the water 
usage of a home or building may earn credit towards Leadership in Energy and Environmental Design (LEED) 
certification. More information on LEED certification is available at http://www.usgbc.org/leed.Alisting of 
fixtures certified by the EPA as having high water efficiency can be found at 
http://www.epa.gov/watersense/pp/index.htm. 

o 5. We recommend the use of best management practices (BMP) for stormwater management to minimize the 
impact of the project to the existing area's hydrology while maintaining on-site infiltration and preventing 
polluted runoff from storm events. Stormwater management BMPs may earn credit toward LEED ceriification. 
More information on stormwater BMPs can be found at hl!p:flhawaiLgov/dbedt/czm/initiative/lid.php. 

DRF-GN 03/02/2006 
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o 6. We recommend the use of alternative water sources, wherever practicable. 

o 7. There may be the potential for ground or surface water degradation/contamination and recommend that 
approvals for this project be conditioned upon a review by the State Department of Health and the developers 
acceptance of any resulting requirements related to water quality. 

Permits required by CWRM: 
Additional information and forms are available at www.hawaii.gov/dlnr/cwnnlfonns.htm. 
o B. The proposed water supply source for the project is located in a designated water management area, and a 

Water Use Permit is required prior to use of water. 

o 9. A Well Construction Permit(s) is (are) required before the commencement of any well construction work. 

o 10. A Pump Installation Permit(s) is (are) required before ground water is developed as a source of supply for the 
project. 

o 11. There is (are) well(s) located on or adjacent to this project. If wells are not planned to be used and will be 
affected by any new construction, they must be properly abandoned and sealed. A permit for well 
abandonment must be obtained. 

o 12. Ground-water withdrawals from this project may affect streamflows, which may require an instream flow 
standard amendment. 

t8J 13. A Stream Channel Alteration Permit(s) is (are) required before any alteration can be made to the bed and/or 
banks of a stream channel. 

t8J 14. A Stream Diversion Works Permit(s) is (are) required before any stream diversion works is constructed or 
altered. 

o 15. A Petition to Amend the Interim Instream Flow Standard is required for any new or expanded diversion(s) of 
surface water. 

o 16. The planned source of water for this project has not been identified in this reporl. Therefore, we cannot 
determine what permits or petitions are required from our office, or whether there are potential impacts to water 
resources. 

t8J OTHER: 
Please continue to consult and inform the Commission on Water Resource Management throughout the 
progression of this project to ensure efficiency should permits be required, as this project relates to the 
Commission's recent actions on instream flow standards in east MauL 

If there are any questions, please contact Robert Chong at (BOB) 5B7 -0266. 

Sincerely, 

~OH~·D~ 
Acting Deputy Director 

DRF-GN 03/02/2006 
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LINDA LINGLE 
~R.OFHAWAII 

lIIIfJ OCT 28 ~Ai\;.bF'HAWAll 
DIU'ARTMENT OF LAND AND NATURAL RESOURCES 

UtPT. OF LAN!)L,tNDDMSION 
NAl¥ART4LoRFES OklOOfiSRcE BOX 621 

L, IHliI_LU, HAWAII 96809 

October 13, 2010 

MEMORANDUM 

TO: DLNR Agencies: 
-x-Div. of Aquatic Resources 

. oatmg an Recreation 
-x-Engineering Division 

. 1 dlife 
_Div. of State Parks 
2L-ConID1ission on Water Resource Management 
,lLOffice of Conservation & Coastal Lands 
_Land Division -
LHistoric Preservation 

FROM: Charlene Unoki, Assistant Administrator~ 
SUBJECT: Early Consultation for Proposed Waikamoi Timber Flume Reconstruction 
LOCATION: Island ofMaui 
APPLICANT: Munekiyo & Hiraga, Inc. on behalf of the County of Maui, Department of Water 

Transmitted for your review and COnID1ent on the above referenced document. We would 
appreciate your COnID1ents on this document. Please submit any COnID1ents by November 3, 
2010. 

If no response is received by this date, we will assume your agency has no COnID1ents. If 
you have any questions about this request, please contact my office at 587-0433. Thank you. 

Attachments 
( ) We have no objections. 
( ) We have no comments. if ) Comments are attached. 

Si"'''''~ 
Date:7opti ~ 

1'{ 



DEPARTMENT OF LAND AND NATURAL RESOURCES 
ENGINEERING DIVISION 

LD/CharleneUnoki 
RE:EarlyConsuitWaikamoiFlumeRestoration 

Mani.524 

COMMENTS 

() We confIrm that the project site, according to the Flood Insurance Rate Map (FIRM), is located in 
Flood Zone_ 

(X) Please take note that the project site, according to the Flood Insurance Rate Map (FIRM), is 
located in Flood Zones X. The Flood Insurance Program does not have any regulations for 
developments within Flood Zones X. 

( ) Please note that the correct Flood Zone Designation for the project site according to the Flood 
Insurance Rate Map (FIRM) is _. 

( ) Please note that the project must comply with the rules and regulations of the National Flood 
Insurance Program (NFIP) presented in Titie 44 of the Code of Federal Regulations (44CFR), 
whenever development within a Special Flood Hazard Area is undertaken. If there are any 
questions, please contact the State NFIP Coordinator, Ms. Carol Tyau-Beam, of the Department of 
Land and Natural Resources, Engineering Division at (808) 587-0267. 

Please be advised that 44CFR indicates the minimum standards set forth by the NFIP. Your 
Community's local flood ordinance may prove to be more restrictive and thus take precedence 
over the minimum NFIP standards. If there are questions regarding the local flood ordinances, 
please contact the applicable County NFIP Coordinators below: 
( ) Mr. Robert Sumitomo at (808) 768-8097 or Mr. Mario Siu Li at (808) 768-8098 of the 

City and County of Honolulu, Department ofPlanuing and Permitring. . 
() Mr. Carter Romero at (808) 961-8943 of the County of Hawaii, Department of Public 

Works. 
( ) Mr. Francis Cerizo at (808) 270-7771 of the County of Maui, Department ofPlanuing. 
() Ms. Wynne Ushigome at (808) 241-4890 of the County ofKauai, Department of Public 

Works. 

( ) The applicant should include water demands and infrastructure required to meet project needs. 
Please note that projects within State lands requiring water service from the Honolulu Board of 
Water Supply system will be required to pay a resource development charge, in addition to Water 
Facilities Charges for transmission and daily storage. 

( ) The applicant should provide the water demands and calculations to the Engineering Division so it 
can be included in the State Water Projects Plan Update. 

() Additional Comments: __________ ~ ____________ _ 

() Other: __________________________ _ 

Should you have any questions, please call Ms. Suzie S. Agraan of the Planuing Branch at 587-0258. 

FENGINEER 

Date: __ -+ __ .L...L.!cL.. ______ _ 

i') 
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FORESTRY & WILDLIFE - MAUl 
54 S. High Street, Room 101 
Wailuku, HI 96793 
808 873-3502, fax 873-3505 

Memo 
To: Kimbe~y Skog, Munekiyo & Hiraga, Inc. 

From: Dr. Fern p. Duvall II, WIldlife Biologist 

cc: Dr. David Leonard, WIldlife Biologist, Administration, 

Glenn Shishido, Forestry Manager, Maui Branch 

Date: 10/25/2010 

Re: Ea~ Consultation Comments for Waikamoi Timber Flume Reconstruction at TMK (2) 24-
016:004 (port.), Makawao, Maui, Hawaii 

Dear Kimbetty: 

Thank-you for the opportunity to comment ea~y in the process. The Waikamoi Timber Flume passes 
through a very sensitive ecological area. The following bullets point to concerns that should be 
incorporated into project implementation. 

• How much of the area to each side of the flume, and below the flume at the gulch crossings, will 
actually be impacted by the work? At least several very rare plant species, and possibly land 
snails, just adjacent to the flume or the trestle areas in the gulches, could well be impacted 
during the work process. A pre-work-start survey to locate and mark the rare plant species 
and snails should be included. Methods for prevention of damage needs to be included in the 
formulation of the project. 

• Trestle replacement could have the biggest impact to the plant resources and snails; how will 
impacts be reduced or mitigated? 

• All "trash" from the work needs to be removed from the site, no discard materials or any waste 
should remain in the field, or be placed so that it causes collateral negative impacts preceding 
its removal. 

• All precautions against import or spread of any weed plant species must be implemented. If 
weeds are imported or spread, a mitigation and removal plan must be induded in the work. 

My contacts, if there are any questions or comments: (808) 873-3502, Fax (808) 873-3505. 

Sincerely, 

Dr. Fern P. Duvall II 

WIldlife Biologist 

1 



LlNDAJ.!NGLE 
(jOVERJ:OI!. Of llA WAfI 

POST OFFICE BOX 621 
HONOLULU, HAWAII 96809 

October 13,2010 

MEMORANDUM 

TO: gene es: 
ll-Div. of Aquatic Resources 

. . ceanecreation 
ll-Engineering Division 
_x_Div. of Forestry & Wildlife 
_Div.ofStateParks 
~ Commission on Water Resource Management 
.1LOffice of Conservation & Coastal Lands 
_Land Division-
LHistOlic Preservation 

FROM: Charlene Unoki, Assistant Adl1linistrator~~ta.0j1U2../ 
SUBJECT: Early Consultalion for Proposed Waikamoi Timber Flume Reconstruction 
LOCATION: Island ofMaui 
APPLICANT: Munekiyo & Hiraga, Inc. 011 behalf of the County ofMaui, DepaJ1ment of WaleI' 

Transmitted for your review and comment on the above referenced document. We would 
appreciate your comments on this document. Please submit any cOlllments by November 3, 
2010. 

If no response is received by this date, we will assume your agency has 110 conunents. If 
you have any questions about this request, please contact my office at 587-0433, Thank you. 

Attaclullents 
( ) We have no objections. 
( ) We have no comments, 

~~~,iiE_A 
ltO~BRT T. NISHIMOTO, Ph.D. 

Aquatic Resources Program Manager 
RECEIVED OCT 27 2010 ,VIM .. 



To: 

From: 

Subject: 

DIVISION OF AQUATIC RESOURCES - MAUl 
DEPARTMENT OF LAND & NATURAL RESOURCES 

130 Mahalanl Street 
Wailuku, Hawal'196793 

October 28, 2010 

AI~lyaSaka, Aquatic Biologist 

Skippy Hau, Aquatic Biologist 

Early Consultation for Proposed Walkamol Timber Flume 
Reconstruction (DAR3426) 
(Due November 3, 2010 Charlene Unoki, Land) 

Has a full assessment of the water system been completed? Have areas 
with leaks been Identified? 

Although It was built as a timber flume, is It feasible to replace the system? 
Have other materials or the use of plastic pipes been considered for 
replacement of parts of the Irrigation ditches and flume system? How has 
leakage from the system been reduced? 

Will old flumes and discontinued sections be removed when parts of the 
system have been upgraded? There are decomposing flumes, pipes, and 
equipment that appear to have been used and abandoned In East Maul. 

Parts of the old flume and equipment should be removed and not be 
abandoned. 

As has been discovered with the East Maul Irrigation system, water could 
have been allowed to remain In certain streams with sufficient water for 
current Irrigation demand If leakage were reduced. 

Once completed, who will maintain the Irrigation system? Without 
maintenance, leaks will cause losses from the Irrigation ditch system. 



Alton Mlyasaka 
October 28,2010 
Page 2 

East Maui Stream Surveys 
Kapa'ula Stream 11 February 2009 

(Abandoned pipes circled In red) 



IRAGA, INC. 

MtCHAEL T. IV1UNE!<IYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLYNN r.UKUDA 

MARK ALEXANDER ROY 

Russell Y. Tsuji, Administrator 
Land Division 
State of Hawaii, Department of Land and Natural Resources 
P.O. Box 621 
Honolulu, Hawaii 96809 

May 8,2012 

SUBJECT: Early Consultation Request for the Proposed Waikamoi Timber 
Flume Replacement Project at Makawao. Maui, Hawaii 

Dear Mr. Tsuji: 

Thank you for your letter, dated November 4, 2010, providing early consultation 
comments on the subject project. On behalf of the applicant, the County of Maui, 
Department of Water Supply (DWS) , we offer the following information in response to 
your comments. 

DIVISION OF AQUA TIC RESOURCES 

The existing Waikamoi Timber Flume is approximately 1.1 miles long and consists of a 
redwood box section that measures two (2) feet wide by 13 inches deep. Timber 
bridges support the flume over gulches and areas where abrupt changes in ground 
elevation preclude the maintenance ofa constant slope for the flume. DWS has 
estimated that approximately 40 percent of the water carried by the Waikamoi Timber 
Flume is lost through leaks and gaps that have been worn into the aged wooden planks 
that make up the flume. Aside from the leaks, the flume structure is in poor condition, 
and the timber bridges are hazardous for maintenance personnel to cross. 

The proposed project involves the replacement of the entire Waikamoi Flume. The 
concep,tual design of the replacement flume structure consists of an aluminium flume 
box similar in size to the existing timber flume box that will be supported by an ..... . 
aluminum space frame truss. The flume replacement will serve to eliminate leaks along· 
the entire length of the flume. Additionally, the aluminum truss is anticipatec;i to resist 
weathering better than the existing wooden truss. . ... 

All debris from the deconstruction of the existing flume. and· al·1 debris aSl'ociated with 
the construction of the new flume will be removed .from the project area ... The removal of .. 

..... . ... 

!n 
... 0~ri-=~-· .' ,,' iJ!,,·I,,)t.""~ .. f';:)~' ... ·· , 

]05 High Street, Suite 104. Wai/u/(u, H:aw{/ii 96793· ph: (808)24,4:20/5 ·fax: (808)244:'fJ.719 . pl(lIllling@rnhp{m1/li!lg;co;n' WWl!,.!nhplall'llillg.l;ollJ .~~:. 
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Russell Y. Tsuji, Administrator 
May 8,2012 
Page 2 

waste will be addressed in the contractor bid package and specified in the. Best 
Management Practices (BMPs). 
-.' . r . -" . - ", . " •.. " . 

We note your comment regarding the benefits of. reducing leakages from the water 
transmission system. In this respect, the goal of the proposed project is to eliminate the 
substantial losses in the system that currently result from leaks in the existing timber 
flume. This project is being undertaken in compliance with an implementation action 
issued on May 25, 2010 by the Commission on Water Resource Management that 
requires DWS to replace the flume to reduce waste and system loss. The proposed 
project will provide an improved and more efficient water system that will ensure 
continued supply of drinking water to Upcountry Maui residents. 

As is the case with the existing flume, the replacement flume will be maintained by 
DWS. 

DIVISION OF FORESTRY AND WILDLIFE 

The following information is provided in response to the memorandum from David 
Leonard, dated October 24,2010 .. 

• It is recognized that the project site, being situated within the Koolau Forest 
Reserve, is located within a sensitive ecological area that is home to a high 
concentration of native species of flora and fauna. The applicant will make every 
practicable effort to minimize the transport of alien species to the project site. 
The protocols for preventing the introduction of alien species that were provided 
with your letter have been reviewed, and applicable protocols will be followed 
during project implementation. 

The following information is provided in response to the letter from Dr. Fern Duvall II, 
dated October 26,2010: 

• All work involved in the proposed project will be confined to a corridor 
approximately 30 feet in width, spanning 15 feet to either side of the existing 
timber flume. It is recognized that construction activities may have an impact on 
any species that may be located within this corridor. A Flora and Fauna Survey 
has been prepared (by biological consultant Robert Hobdy) as part of the Draft 
Environmental Assessment (EA) to identify and record any rare species of flora 
or fauna that may be present within the affected corridor. The Flora and Fauna 
Survey and appropriate meaSlJres to prevent and minimize damage to any rare· 
species that are found within the project corridor will be discussed in the Draft 
EA. 
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• Towards reducing the impact of trestle placement on flora and fauna resources, 
to the extent practicable, new trestles will be placed in existing trestle locations 
and the number of new trestles will be kept to a minimum. It is noted that the 
replacement flume as a whole will occupy a smaller footprint than the existing 
flume. In addition, construction activity will be confined to the existing disturbed 
corridor that surrounds the flume structure. 

• In seeking to prevent collateral negative impacts to the project site and 
surrounding areas, all "trash" and other waste will be removed from the project 
site, and no materials will be discarded in or around the area. The handling of 
waste will be addressed in the contractor bid package and specified in the BMPs. 

• It is recognized that the project site, being situated within the Koolau Forest 
Reserve, is located within a sensitive ecological area that is home to a high 
concentration of native species of flora and fauna. As recommended by the 
Flora and Fauna Survey report, the applicant will make every practicable effort to 
minimize and prevent the transport of alien species to the project site. 

COMMISSION ON WATER RESOURCE MANAGEMENT 

• Bridge piers that support the reconstructed flume will not be located within 25 
feet of any streambed or stream channel, and related construction will not involve 
alteration to any streambed or stream channel. One (1) existing support footing 
that is below the Ordinary High Water Mark of Haipuaena Stream will be encased 
in concrete; however, no alteration to the streambed will take place. As such, the 
proposed project is not anticipated to require a Stream Channel Alteration 
Permit. 

• The proposed project is limited to the reconstruction of an existing Waikamoi 
. Timber Flume. As such, the. scope of work does not involve diversion of any 

stream and is, therefore, not anticipated to require a Stream Diversion Works 
Permit. 



Russell Y. Tsuji, Administrator 
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ENGINEERING DIVISION 

We note that the project site is located in Flood Zone X, as denoted by the Flood 
Insurance Rate Map (FIRM), and that the National Flood Insurance Program does not 
have any regulaiions for developments within Flood Zone X. 

We appreciate the input provided by your office and will include a copy of your letter in 
the Draft EA for the subject project. 

Should you have any que~tions, please feel free to contact me at (808) 244-2015. 

KS:yp 
cc: Mike Hunnemann, KAI Hawaii 

Very truly yours, 

Kimberly Skog 
Associate 

Tom Ochwat, Department of Water Supply 
K:\DATA\KAIHi\WaikamoIFlume\EC Response LeUer\OLNR LandDivecres.doc 
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LINDA LINGLE 
GOVERNOR Of HAWAII 

REF:OCCL:AB 

Kimberly Skog 

STATEOFHAWAll 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

OFFICE OF CONSERVATION AND COASTAL LANDS 
POST OFFICE BOX 621 

HONOLULU, HAWAII 96809 

Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawai'i 96793 

NOV 15-2010 

LAURA H. nUELEN 
C"""""""" . 

BOARD OF LAND AND NATURALRESOURCES 
CQMMl'lS1ON ON WA'fER RESOURCE MANAGEMElIT 

PAUL J. CONRY 
ACTING FtRST DEP1JTY 

LENORE N. OHVE 
ACTING DEPtJIY UIREClOR _ WAlER 

AQUATlCRESOURCES 
BOATING ANDOCEAN RECREATION 

BUREAU OF CONVI!YANCES 
COMMISSION ON WAlER RFSOURCE MANAGEMENT 

CONSERVATION AND COASTAL l.MIDS 
CONSERVATiON AND RESOURCES ENffiRCEMENT 

ENGINEERING 
FORESlRY AND WllDLIfE 
HISTORJ:: PRESERVATION 

KAlI00LAWE ISLAND RESERVE COMMISSDN 
WID 

STAlE PARKS 

Correspondence: MA-II-78 

NOV 1 2 2010 

SUBJECT: Early Consultation for the Proposed Waikamoi Timber Flume Reconstruction 
Project, Makawao, Maui, TMK: (2) 2-4-016:004 (portion) 

Dear Ms. Skog: 

The Department of Land and Natural Resources (DLNR) Office of Conservation and Coastal Lands. 
(OCCL) has reviewed the information you provided regarding the pre-consultation for the proposed 
Waikamoi Timber Flume reconstruction project, located at Makawao, Maui, TMK: (2) 2-4-016:004 
(portion). 

According to your information, the proposed project involves construction of a new flume that will 
carry approximately the same volume of water as the existing flume, and a new pedestrian catwalk 
for accessing the flume along its entire length to perform routine maintenance. 

The project site appears to be located in the State Conservation District; Protective subzone. The 
project is an identified land use in the Conservation District pursuant to HAR § 13-5-22 Identified 
Land Uses in the Protective Subzone, P-9 STRUCTURES, EXISTING, (C-I) Demolition, removal, 
or alteration of existing structures, facilities and equipment. Any historic property shall be evaluated 
by the department for historical significance. 

This action would require filing a Conservation District Use Applicafy __ ~UA) for a Departmental 
Permit, as well as an Environmental Assessment. 

Should you have any questions regarding this letter, you may conta t Audrey Barke 
(808) 587-0377. 

c: Chairperson· 
··MDLO 

Mani Planning Department 
Maui Department of Water Supply 

IO{ 



IRAGA, IND. 

Samuel J. Lemmo, Administrator 
Office of Conservation and Coastal Lands 
Department of Land and Natural Resources 
State of Hawaii 
P. O. Box 621 
Honolulu, Hawaii 96809 

MICHAEL T, MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICH" HIRANO 

KARLYNN FU1<UOA 

MARl< ALEXANDE:.~ ROY 

December 28, 2011 

SUBJECT: Proposed Waikamoi Timber Flume Replacement Project at 
Makawao, Maui. Hawaii (Correspondence: MA-11-78) 

Dear Mr. Lemmo: 

Thank you for your letter, dated November 12, 2010, providing early consultation 
comments on the proposed Waikamoi Timber Flume Replacement project. On behalf of 
the applicant, the County of Maui, Department of Water Supply CDWS), we offer the 
following information in response to your comments: 

A. STATE CONSERVA TrON DISTRICT RULES 

We note the determination that the project site is located within the State 
Conservation District, Protective subzone. As stated in your letter, under the 
previous Conservation District rules set forth by §13-5-22, Hawaii Administrative 
Rules (HAR), Identified Land Uses in the Protective Subzone, the proposed 
project was classified under the following: 

P-9 STRUCTURES EXISTING, (C-1) Demolition, removal, or 
alteration' of existing structures, facilities and equipment. Any 
historic property shall be evaluated by the department for historical 
significance. 

As such, the determination was made that the proposed project would requi~e'" 
filing of a Conservation District Use Application (CDUA) for a DepFlrtmEintal 

. ..... 

Permit. .. ' ......... 

. ,' ' 

......... 

. 'e' . 'x" (' r.. '1'1';' I',,) C' e 1 'I~ 
....~ . I" \.... Y '.1 I .. ' .... oro'cess ............. . 
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Samuel J. Lemmo, Administrator 
December 28,2011 
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We recognize, however, that the new Conservation District rules have gone into 
effect as of Monday, December 5, 2011. Under this set of rules, a similar land 
use category is provided: 

P-8 STRUCTURES AND LAND USES, EXISTING, (B-1) 
Demolition, removal, or minor alteration of existing structures, 
facilities and equipment. Any historic property shall be evaluated 
by the department for historical significance. 

We hereby seek confirmation that under this classification, the proposed project 
would now require a Site Plan Approval (B-1) from the Office of Conservation 
and Coastal lands (OCCl) in order to proceed. 

B. PROJECT DESCRIPTION 

As previously described in our early consultation letter, the purpose of the flume 
replacement project is to eliminate leakages that result in substantial losses of 
water from the system, thereby providing an improved and more efficient 
conveyance facility for the County of Maui. The Waikamoi Flume, originally 
constructed in 1908 and reconstructed in the 1930's, is situated in the Koolau 
Forest Reserve on Maui. located within the State Conservation District, the 
flume stretches about 1.1 miles from its intake at Haipuaena Stream in the east 
to the vicinity of Waikamoi Stream in the west. See Figure 1 and Figure 2. In 
1974 and 1975 the flume box was replaced with new redwood planking, though 
the supporting trusses that were constructed in the 1930's were retained in place. 
The existing flume is 2-feet wide·by i3-inches deep and traverses rough terrain 
over various gulch and gulley crossings, within an approximately 10-foot-wide 
corridor. 

Due to years of weathering, the flume box, timber bridges, and supporting 
trusses are cuirently in poor condition. The flume box is full of holes causing the 
loss of approximately 40 percent of the water being carried by the existing flume. 
Also, the timber bridges are in poor condition, creating a dangerous situation for 
DWS maintenance personnel when they traverse the flume. DWS is pursuing 
the Waikamoi flume replacement project to reduce waste and system loss, in 
compliance with an implementation action issued by the Commission on Water 
Resource Management on May 25; 2010. 

This project involves the replacement of the entire wooden flume structure and 
supporting trusses. The subject project will affect a corridor of land 
approximately 1.1 miles long by 30 feet wide. The design for the proposed new 
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flume structure consists of a stainless steel or aluminum flume box similar in size 
to the existing timber flume box that will be supported on a stainless steel 
prefabricated space frame truss. The truss will be supported on concrete 
foundations buried in the soil measuring approximately 8-feet wide by 4-feet long. 
Where the flume runs along level ground, the foundations will be spaced 
approximately 25 feet apart on center. Where the flume crosses over a gully or 
gulch, the foundations may be spaced as much as 70 feet apart. To avoid any 
sediment from entering into any streams, the new foundations will be located at 
or above the ordinary high water mark (OHWM) of every streambed that is 
crossed. However, it is noted that one (1) existing support footing below the 
OHWM of Haipuaena Stream will be retained in place but will be encased in 
concrete to serve as a support footing for the replacement flume. 

The replacement flume will occupy a smaller footprint than the existing flume 
structure. With the project in place, the area of disturbed ground occupied by the 
flume will be reduced from 1,650 square feet (with the existing flume) to 
approximately 1,260 square feet (with the replacement flume). The existing 
flume intake structures will not be modified as part of the replacement project 
such that the capacity of the new flume will be approximately the same as the 
existing flume and there will be no intensification of use. 

Ancillary construction-related improvements in the Conservation District include 
repairs to an existing access road, and small secondary equipment laydown 
areas along existing flume corridor. The existing access road is an unimproved 
dirt and gravel roadway that extends a distance of approximately 3.9 miles from 
the mauka terminus of Olinda Road, eastward to Waikamoi Stream. The road 
passes through both State Agricultural District and Conservation District lands. 
To facilitate acCess for construction vehicles and equipment, minor repair work, 
such as the placement of gravel in specific locations, will be undertaken along 
the access road. Minor grading may be necessary in specific areas of the 
access road, however, the existing roadway will not be lengthened or widened. It 
is noted that the primary temporary construction staging area will be located to 
the immediate north of the existing Kahakapao Reservoir in the State Agricultural 
District on a portion ofTax Map Key (TMK) (2) 2-4-016:001. See Figure 3. 

Table 1, below; identifies the Tax Map Key (TMK) parcels in the Conservation 
District that are affected by the proposed project. 



Samuel J. Lemmo, Administrator 
December 28, 2011 
Page 4 

Table 1 Affected TMK Parcels in the Conservation District 
TMK State Land Use Existing Use(s) Proposed Use(s) Designation 

(2) 2-4-016:002 Conservation Access road Minor repairs to access road 

(2) 2+016:003 Conservation Access road Minor repairs to access road 
Access Road Minor repairs to access road; 

(2) 2-4-016:004 Conservation Waikamoi Reservoirs WaikamoiFlume Replacement Waikamoi Dams 
Waikamoi Flume work 

C. ,CONSERVATION DISTRICT USE APPLICA TlON REQUIREMENTS 

In light of the foregoing project description and the recent amendments to the 
Conservation District Rules; we are writing to you today to respectfully request 
confirmation from your office that (1) the proposed project would now fall under 
the "P-8, Structures and Land Uses, Existing" land use provision specified above; 
and (2) that the proposed project now requires a Site Plan Approval, rather than 
a Departmental Permit from OCCL. 

Should you have any questions or require additional information, please feel free to 
contact me al (808) 244-2015. Thank you for your kind attention to this request. 

KS:yp 
Enclosures 

Very truly yours. 

Kimberly Skog 
Associate 

cc: Mike Hunnemarin. KAI Hawaii. Inc. (w/enciosures) 
Tom Ochwat, Department of Water Supply (w/enclosures) 

K:\DAT A\KA.IHi\WaikamoiFiume\OCCL Conflffiallun.llf.doc 
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NEILABERCROMBIE 
()C)VElINOROF w. WAn 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

REF: OCCL: AJR 

Kimberly Skog 
clo Munekiyo & Hiraga, Inc. 
305 High St., Suite 104 
Wailuku, Hawaii 96793 

OffIce of Conservation and Coastal Lands 
POST OFFICE BOX 621 

HONOLULU. HAWAII 96809 

SUBJECT: Proposed Waikamoi Timber Flume Replacement 
TMK: (2) 2-4-016: 002; 003; 004 (por.) 
Makawao, Island ofMaui, Hawaii 

Dear Ms. Skog, 

JAN 11 2012 
wn.LL\M J. AIL\, IR. 

""""""'" IIOARDOF I..r.ND ANI)NAlUlIAL IIUIOURCE!S 
CONNIIBKlNON WAlEIllUlSOUKCB MANAClllMI!NT 

GUY II. KAlJLVKUKUI 

""""""'" 
WIl..LL\MId. TAM 

N!I'UTV Dm!ClOlI. - WAT!lR 

AQ\1An::ll.B9OI}IICl!S 
BOATING JIM) OCllAlUUlCII.M1XlN 

BUll£.WOI' cotMIYANCllS 
COWhIJl;.<IIJtiOliWAIEII.~~ 

COHSI!RVAnCN AlIDCOASTAL UM)!I 

OONl!EB.VAIDN AND USOOICB5I!11'1'ClRC9oll 

""""""'" """"'" "'" """"" BJS'IOII,I;I'IIEli9VAtt)H 
~IAWEI51ANDRES!!1lVll~ -STAnlPAJtQ 

COR: MA-J2-J62 

JAN 1 0 2Q12 

The Department of Land and Natural Resources, Office of Conservation and Coastal Lands (OCCL) is in 
receipt of your letter regarding a proposal to completely replace an existing timber flume and accessory 
structures with a stainless steel metal flume; to replace supporting trusses; to construct an unknown 
number of 8-foot long by 4-foot wide concrete foundations for the flume structure; to complete access 
road grading, to conduct access road improvements and to construct multiple equipment lay down areas 
along the project site located in the Conservation District Protective Subzone. 

1. The rep1acement of the existing flume and associated structures is an identified land use in the 
Conservation District Protective Subzone pursuant to Hawaii Administrative Rules (HAR) § 13-5-22 
(P-8) STRUCTURES AND LAND USES, EXISTING, (C-l) Moderate alteration of existing 
structures, facilities, uses and equipment; 

2. This action will require the filing of a Conservation District Use Application (CDUA) and all 
required documents for a Departmental Permit; 

3. In conformance with §343, Hawaii Revised Statutes (HRS), as amended, and lIAR, §11-200-8 (2) 
Replacement or reconstruction of existing structures and facilities where the new structure will be 
located generally on the same site and will have substantially the same purpose, capacity, density, 
height and dimensions as the structure replaced. Therefore this project will not require the filing of 
an Environmental Assessment (EA) report; and 

4. Pursuant to HAR § 13-5-40 Hearings, a public hearing will not be required. 

loCI 



REF: OCCL: AJR COR: MA-12-162 

Should you have any questions, please feel free to contact Alex J. of the Office of Conservation and 
Coastal Lands at 808-587-0316. 

el J. Lemmo, Administrator 
-~"ce of Conservation and Coastal Lands 

cc: County of Maui, Planning Department 
MDLO 
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LINDA LINGLE 
GOVERNOR OF HA WAll 

November 5,2010 

Kimberly Skog, Associate 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Skog: 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

STATE HISTORIC PRESERVA nON DIVISION 
601 KAMOKlLA BOULEVARD, ROOM 555 

KAPOLEI, HAW All 96707 

SUBJECT: Chapter 6E-8 Historic Preservation Review -

NOV 092010 
LAURA H. THIELEN 

"""''''''. BOARD OF LAND AND NATIJRAL RESOUltcES 
COMMISSION ON WATER RESOURCE MANAGEMENT 

PAUL J. CONRY 
ACIlNG FIRST DEPUTY 

LENORE N. OHVE 
"("[')NO DEPUTY DIRECTOR· WAlEk 

AQVAm:RESOURCES 
BOATtNG AND OCEAN RECREA.T10N 

BUREAU OF roNVE'{ "NCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 

CONSERV AllON AND COASTAl LANDS 
CONSERVATION AND RESOURCES ENfORCEMENT 

ENGrNEERING 
FORESTRY AND WIu)UFE 
HISTORIC PRESERVATION 

KAHOOLAWE ISLAND RESERVE COMMISSION 

'-"" STATE PARKS 

LOG NO: 2010.3420 
DOC NO: 101lMDlO 
Archaeology 

Early Consnltation Request for the Proposed Waikamoi Timber 
Flume Reconstruction 
Ha'ikii Uka Ahupua'a, Makawao District, Island ofMaui 
TMK: (2) 2-4-016:004 (por.) 

Thank you for the opportunitY to review the aforementioned project, which we received on October 12, 
2010. Early consultation is being sought for the preparation of an environmental assessment for this 
project. 

The County ofMaui Department of Water Supply is proposing to reconstruct the 1.3-mile long Waikamoi 
Timber Flume, located in the Koolau Forest Reserve. The flume was originally constructed in the 1930s, 
and reconstructed between 1974 and 1975. 

A search of our records indicates we do not have an archaeological inventory survey for this parcel, nor 
do we have the flume on our State Inventory of Historic Properties. Given the reconstruction in the 1970s, 
it is unclear if the flume remains a significant historic property or not. We recommend that an 
archaeological inventory survey of the flume and flume corridor, including proposed access roadways be 
conducted and submitted to SHPD for review and approval pursuant to HAR § 13-276. Findings and 
recommendations from the accepted survey should be reported in the environmental assessment. 

If you have questions about this letter please contact Morgan Davis at (808) 243-5169 or via email to: 
morgan.e.davis@hawaii.gov. 

Aloha, 

Theresa K. Donham 
Acting Archaeology Branch Chief 
State Historic Preservation Division 

cc: 
Maui CRC, Department of Planning, 250 S. High Street, Wailuku, Hawaii 96793 
County of Maui, DPW -DSA via fax to: (808) 270-7972 



IRAGA, INC. 

Theresa K. Donham, Acting Chief 
Archaeology Branch 
State Historic Preservation Division 
State of Hawaii, Department of Land and Natural Resources 
601 Kamokila Boulevard, Room 555 
Kapolei, Hawaii 96707 

MICHAEL T. MUNEKIYO 

GWEN OHASHI HIRAGA 

M1TSURU "MICH" HIRANO 

1(ARLYNN FUKUOA 

MARK ALEXANDER Ro"Y 

May 8, 2012 

SUBJECT: Early Consultation Request for the Proposed Waikamoi Timber 
Flume Replacement Project, Maui, Hawaii (Log No. 2010.3420) 
(Doc No. 1011MD10) 

Dear Ms. Donham: 

Thank you for your letter, dated November 5, 2010, providing early consultation 
comments on the proposed Waikamoi Timber Flume Reconstruction project. On behalf 
of the applicant, the County of Maui, Department of Water Supply (DWS), we 
offer the following information in response to your comments: 

An archaeological inventory survey (AIS) of the flume, surrounding corridor, and existing 
dirt access road has been conducted by Xamanek Researches, LLC. In compliance with 
Section 13-276, Hawaii Administrative Rules, the AIS has been submitted to your office 
for review and approval. Furthermore, the AIS, including its findings and 
recommendations, will be incorporated into the Draft Environmental Assessment (EA) 
for the subject project. 

We appreciate the input provided by your office and will include a copy of your letter in 
the Draft EA for the subject project. 

... ' 

..... 



Theresa K. Donham, Acting Chief 
May 8, 2012 
Page 2 

Should you have any questions, please feel free to contact me at (808) 244-2015 . 

. Very truly yours, 

KS:yp 
cc: Mike Hunnemann, KAI Hawaii 

Kimberly Skog 
Associate 

Tom Ochwat, Department of Water Supply 
Erik Fredericksen, Xamanek Researches, LLC 

K:\DATA\KAIHi\WaikamoiFlume\EC Response LeUer\DLNR SHPDecres.doc 
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LINDA LINGLE 
GOVERNOR OF HAWAI'I 

Kimberly Skog 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawai'i 96793 

STATE OF HAWAI'I 
OFFICE OF ENVIRONMENTAL QUALITY CONTROL 

235 S BERET ANIA ST. SUITE 702 
HONOLULU, HAWAI'196813 

Tel. (808) 586-4185 
Fax. (808) 586-4186 

Email: oeqc@doh.hawaii.gov 

October 14,2010 

OCT 18 2010 

KATHERINE PUANA KEALOHA 
DIRECTOR 

Subject: Early Consultation Request for the Proposed Waikamoi Timber Flume 
reconstruction at TMK (2) 2-4-016:004 (POR.), Makawao, Maui, Hawai'i 

Dear Mr. Schnell: 

Thank you for your early consultation letter on October 8, 2010. Your letter states that you will 
be preparing a draft environmental assessment for the subject action on behalf of your client, the 
County of Maui, Department of Water Supply_ Section 11-200-10, Hawaii Administrative 
Rules, requires that the environmental assessment shall contain, but not be limited to the 
following information: 

A. Identification of applicant or proposing agency; 
B. Identification of approving agency, if applicable; 
C. Identification of agencies, citizen groups, and individuals consulted in making the 

assessment; 
D_ General description of the action's technical, economic, social, and environmental 

characteristics; 
E. Summary description of the affected environment, including suitable and adequate 

regional, location and site maps such as Flood Insurance Rate Maps, Floodway Boundary 
Maps, or United States Geological Survey topographic maps; 

F. Identification and summary of impacts and alternatives considered; 
G. Proposed mitigation measures; 
H. Agency determination or, for draft environmental assessments only, an anticipated 

determination; 
1. Findings and reasons supporting the agency determination or anticipated determination; 
J. Agencies to be consulted in the preparation of the EIS, if an EIS is to be prepared; 



Ms. Skog 
October 14, 20 to 
i'age 2 of2 

K. List of all permits and approvals (State, federal, county) required; and 
L. Written comments and responses to the comments under the early consultation provisions 

of sections 11-200-9(a)(I), 11-200-9(b)(l), or 11-200-15, and statutorily prescribed 
public review periods. 

Once your environmental study is complete, please coordinate with the County of Maui, 
Department of Water Supply for the review and determination of the proposed agency action 
pursuant to Chapter 343, Hawaii Revised Statutes and Section 11-200-12, Hawaii 
Administrative Rules, and the submittal requirements to the Office of Environmental Quality 
Control for publication on the Environmental Notice. 

Please feel free to call Herman Tuiolosega of my staff at (808) 586-4185 if you have further 
questions. 

Sincerely, 

oVPU""RlNE PUANA KEALOHA 

//:5 



IRAGA, INC. 

Gary Hooser, Director 
Office of Environmental Quality Control 
State of Hawaii, Department of Health 
235 South Beretania Street 
Honolulu, Hawaii 96813 

r\~lCHAEL T. MUNEKIYO 

GWEN OHASHI HIRAGA 

MITSURU "MICHl) HIRANO 

KARLYNN F"UKUOA 

MARK ALEXANDER Roy 

May 8,2012 

SUBJECT: Early Consultation Request for the Proposed Waikamoi Timber 
Flume Replacement Project at Makawao, Maui, Hawaii 

Dear Mr. Hooser: 

Thank you for your office's letter, dated October 14, 2010, providing early consultation 
comments on the subject project. On behalf of the applicant, the County of Maui, 
Department of Water Supply (DWS), we offer the following information in response to 
the comments noted in the October 14th letter: 

The Environmental Assessment (EA) for the proposed project, which is being prepared 
pursuant to Chapter 343, Hawaii Revised Statutes (HRS), will include the information 
required by Section 11-200-10, Hawaii Administrative Rules (HAR), 

Review of the EA will be coordinated with DWS, in accordance with the provisions of 
Chapter 343, HRS and Section 11-200-12, HAR. Further, the Draft EA will be submitted 
to your office, as required, for publication in the Environmental Notice, 
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Gary Hooser, Director 
May 8, 2012 
Page 2 

We appreciate your comments on the proposed project and will include a copy of your 
letter in the Draft EA. 

Should you have any questions, please feel free to contact me at (808) 244-2015. 

KS:yp 
cc: Mike Hunnemann, KAI Hawaii 

Very truly yours, 

Kimberly Skog 
Associate 

Tom Ochwat, Department of Water Supply 
K\DATA\KAIHi\WaikamoiFlume\EC Response Lelter\OEQCecras.doc 
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CHARMAINE TAVARES 
Mayor 

MILTON M. ARAKAWA, A.I.C.P. 
Director 

MICHAEL M. MIYAMOTO 
Deputy Director 

Telephone: (808) 270-7845 
Fax: (808) 270-7955 

COUNTY OF MAUl 
DEPARTMENT OF PUBLIC WORKS 

200 SOUTH HIGH STREET, ROOM NO. 434 
WAILUKU, MAUl, HAWAII 96793 

October 21, 2010 

Ms. Kimberly Skog, Associate 
MUNEKIYO & HIRAGA, INC. 
305 High Street, Suite 104 
Wailuku, Maui, Hawaii 96793 

Dear Ms. Skog: 

OCT 17 201D 
RALPH NAGAMINE, L.S., P.E. 

Development Services Administration 

CARY YAMASHITA, P.E. 
Engineering Division 

BRIAN HASHIRO, P.E. 
Highways Division 

SUBJECT: EARLY CONSULTATION REQUEST FOR PROPOSED 
WAIKAMOI TIMBER FLUME RECONSTRUCTION; 
TMK: (2) 2-4-016:004 (POR.) 

We reviewed your early consultation request and offer the following comments: 

1. Describe access to the site and any impacts to County roads. 

2. Describe any impacts to drainage systems. 

Please call Michael Miyamoto at 270-7845 if you have any questions regarding 
this letter. 

Sincerely, 

I 1. £AlLTON M. A.I.C.P. (J lD'irector of Public Works 

MMA:MMM:ls 
xc: Highways Division 

Engineering Division 
S:ILUCAICZMlprop_waikamoUimber_flume_reconslruc_ec_24016004_poUs.wpd 
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fRAGA, INC. 

MICHAEL T. MUNEK!YO 

GWEN OHASHI HIRAGA 

MITSURU H/v1ICH" HIRANO 

KARLYNN FUKUDA 

MARK ALEXANDER ROY 

David Goode, Director 
County of Maui 
Department of Public Works 
200 South High Street, Room 434 
Wailuku, Hawaii 96793 

May 8,2012 

SUBJECT: Early Consultation Request for the Proposed Waikamoi Timber 
Flume Replacement Project at Makawao, Maui, Hawaii 

Dear Mr. Goode: 

Thank you for your department's letter, dated October 21, 2010, providing early 
consultation comments on the subject project. On behalf of the applicant, the County of 
Maui, Department of Water Supply (DWS), we offer the following information in 
response to your department's comments: 

1. A private, unimproved dirt/gravel road provides access to the project site; access 
to this private roadway is provided by Olinda Road. To facilitate construction 
access, minor repairs to the existing unimproved access road are anticipated 
which would include spot-placement of gravel and minor grading within the 
existing corridor. Construction activity associated with the proposed project will 
be conducted to ensure that there is no impact on Olinda Road. 

2. The scope of the proposed project is limited to the reconstruction of the existing 
Waikamoi Timber Flume, a DWS water conveyance system. The flume is 
completely contained within the Koolau Forest Reserve and is not located in 
proximity to any County drainage system. As such, the proposed project is not 
anticipated to pose an impact to County drainage systems nor result in an 
increase in storm water runoff. 
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David Goode, Director 
May 8,2012 
Page 2 

We appreciate the input provided by your office and will include a copy of your letter in 
the Draft Environmental Assessment (EA) for the subject project. 

Should you have any questions, please feel free to contact me at 244-2015. 

KS:yp 
cc: Mike Hunliemann, KAI Hawaii 

Very truly yours, 

Kimberly Skog 
Associate 

Tom Ochwat, Department of Water Supply 
K:\DATA\KAIHi\WaikamoiFlume\EC Response Letter\bPWecres.doc 



OCT 192010 
CHARMAINE TAVARES 

Mayor 
CHERYL K. OKUMA. Esq. 

Director 
GREGG KRESGE 

Deputy Director 

COUNTY OF MAUl 
DEPARTMENT OF 

ENVIRONMENTAL MANAGEMENT 
2200 MAIN STREET. SUITE 100 
WAILUKU. MAUl. HAWAII 96793 

October 15, 2010 

Ms. Kimberly Skog 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii 96793 

Dear Ms. Skog: 

SUBJECT: WAIKAMOI TIMBER FLUME RECONSTRUCTION 
EARLY CONSULTATION 
TMK (2) 2-4-016:004, MAKAWAO 

TRACYTAKAMINE. P.E. 
Solid Waste Division 

DAVID TAYLOR. P.E. 
Wastewater Reclamation 

Division 

We reviewed the subject application and have the following comments: 

1. Solid Waste Division comments: 

a. None. 

2. Wastewater Reclamation Division (WWRD) comments: 

a. None. 

If you have any questions regarding this memorandum, please contact Gregg 
Kresge at 270-8230. 

Sincerely, 

al Management 

1'2-1 
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LINDA LINGLE 
GOVERNOR OF HAWAII 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

COMMISSION ON WATER RESOURCE MANAGEMENT 
P.O. BOX 621 

HONOLULU, HAWAII 96809 

STAFF SUBMITTAL 

For the meeting of the 
COMMISSION ON WATER RESOURCE MANAGEMENT 

May 25, 2010 
Paia, Maui 

Petitions to Amend the Interim Instream Flow Standards 
For the Surface Water Hydrologic Units of 

Waikamoi (6047), Puohokamoa (6048), Haipuaena (6049), Punalau (6050), 
Honomanu (6051), Nuaailua (6052), Ohia (6054), West Wailuaiki (6057), 
East Wailuaiki (6058), Kopiliula (6059), Waiohue (6060), Paakea (6061), 

LAURA H. THIELEN 
CHAIRPERSON 

WILLIAM D. BALFOUR, JR 
SUMNER ERDMAN 
NEAL S. FUJIWARA 

CHIYOME L FUKINO, M.D 
DONNA FAY K. KIYOSAKI, P.E. 
LAWRENCE H. MilKE, MD., JD 

KEN C. KAWAHARA, P.E 
OEPUTY DIRECTOR 

Waiaaka (6062), Kapaula (6063), Hanawi (6064), and Makapipi (6065), Maui 

PETITIONER: 

Na Moku Aupuni 0 Koolau Hui 
clo Native Hawaiian Legal Corp. 
1164 Bishop Street 
Honolulu, HI 96813 

LOCATION MAP: See Figure 1 

SUMMARY OF REOUEST: 

Staff is requesting that the Commission consider the recommendations for 19 Petitions to Amend 
the Interim Instream Flow Standards (Interim IFS) for streams contained within the following 16 
surface water hydrologic units in the region of east Maui (See Figure 1). 

WAIKAMOI (6047): Waikamoi Stream, Alo Stream, and Wahinepee Stream 
PUOHOKAMOA (6048): Puohokamoa Stream 
HAIPUAENA (6049): Haipuaena Stream 
PUNALAU (60S0): Punalau/Kolea Stream 
HONOMANU (60S 1): Honomanu Stream 
NUAAILUA (60S2): Nuaailua Stream 
OHIA (60S4): Ohia (Waianu) Stream 
WEST WAILUAIKI (60S7): West Wailuaiki Stream 



Staff Submittal 

EAST W AILUAIKI (6058): East Wailuaiki Stream 
KOPILIULA (6059): Kopiliula Stream and Puakaa Stream 
W AIOHUE (6060): Waiohue Stream 
PAAKEA (6061): Paakea Stream 
WAIAAKA (6062): Waiaaka Stream 
KAPAULA (6063): Kapaula Stream 
HANA WI (6064): Hanawi Stream 
MAKAPIPI (6065): Makapipi Stream 

BACKGROUND: 

May 25, 2010 

On May 24, 2001, Native Hawaiian Legal Corporation (NHLC), on behalf ofNa Moku Aupuni 
o Koolau Hui (Na Moku), Beatrice Kepani Kekahuna, Marjorie Wallett, and Elizabeth Lehua 
Lapenia1

, filed 27 Petitions to Amend the Interim Instream Flow Standards for 27 East Maui 
streams. 

On July 23, 2001, NHLC met with Commission staff to discuss the handling of the 27 petitions. 
Agreement was reached that efforts would focus on Honopou, Hanehoi, Waiokamilo, Kualani, 
Piinaau, Palauhulu, and Wailuanui Streams. Subsequent efforts by the Commission to adopt 
surface water hydrologic units for the purpose of improving surface water resource management 
resulted in the grouping of the eight petitioned streams into five hydrologic units. The State 
Water Code (Code), Chapter 174C, Hawaii Revised Statutes (HRS), provides that the 
Commission may adopt interim IFS on a stream-by-stream basis or a general IFS applicable to 
all streams within a specified area. This submittal seeks to address the remaining 19 petitions, 
grouped into 16 hydrologic units, as petitioned by NHLC. 

The current interim instream flow standard (interim IFS) for the streams being considered were 
established by way of Hawaii Administrative Rules (HAR) § 13-169-44, which, in pertinent part, 
reads as follows: 

Interim instream flow standard for East Maui. The Interim Instream Flow Standard for all 
streams on East Maui, as adopted by the commission on water resource management on June 
15,1988, shall be that amount of water flowing in each stream on the effective date of this 
standard, and as that flow may naturally vary throughout the year and from year to year 
without further amounts of water being diverted offstream through new or expanded 
diversions, and under the stream conditions existing on the effective date ofthe standard. 

The current interim IFS became effective on October 8, 1988. Thus, the status quo interim IFS, 
in effect, grandfathered all existing diversions that were registered with the Commission in 
subsequent years. Following the initial registration of stream diversions works, any new or 
modified stream diversion works structure requires a permit for construction. 

I The Commission was notified by letter on May 10,2007, that NHLC "no longer represent Ms. Lapenia and are, 
therefore, no longer authorized to advance the claim with respect to the parcel identified as TMK: 2-9-008:31 or 
LCAw-S-J Claimant: Naoo on her behalf." 

2 
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Figure 1: Location map of Waikamoi, Puohokamoa, Haipuaena, Punalau, Honomanu, Nuaailua, Ohia, West Wailuaiki, East 
Wailuaiki, Kopiliula, Waiohue, Paakea, Waiaaka, Kapaula, Hanawi, and Makapipi Surface Water Hydrologic Units, MauL 
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Under the Code, the Commission has the responsibility of establishing IFS on a stream-by­
stream basis whenever necessary to protect the public interest in the waters of the State. In the 
Waiahole Ditch Contested Case Decision and Order (Waiahole), the Hawaii Supreme Court 
emphasized that "instream flow standards serve as the primary mechanism by which the 
Commission is to discharge its duty to protect and promote the entire range of public trust 
purposes dependent upon instream flows." 

The Code defines an instream flow standard as a "quantity or flow of water or depth of water 
which is required to be present at a specific location in a stream system at certain specified times 
of the year to protect fishery, wildlife, recreational, aesthetic, scenic, and other beneficial 
instream uses. In considering a petition to amend an interim instream flow standard, the Code 
directs the Commission to "weigh the importance of the present or potential instream values with 
the importance of the present or potential uses of water for noninstream purposes, including the 
economic impact of restricting such uses." 

"Instream use" means beneficial uses of stream water for significant purposes which are located 
in the stream and which are achieved by leaving the water in the stream. Instream uses (listed in 
no particular order) include, but are not limited to: 

1) Maintenance of fish and wildlife habitats; 
2) Outdoor recreational activities; 
3) Maintenance of ecosystems such as estuaries, wetlands, and stream vegetation; 
4) Aesthetic values such as waterfalls and scenic waterways; 
5) Navigation; 
6) Instream hydropower generation; 
7) Maintenance of water quality; 
8) The conveyance of irrigation and domestic water supplies to downstream points of 

diversion; and 
9) The protection of traditional and customary Hawaiian rights. 

"N oninstream use" means the use of stream water that is diverted or removed from its stream 
channel and includes the use of stream water outside of the channel for domestic, agricultural, 
and industrial purposes. 

On September 25, 2008, the Commission approved, with amendments, the recommendations to 
amend the interim IFS for five of the 21 total surface water hydrologic units covered by the 27 
east Maui petitions. The combined streamflow restoration the Commission approved amounted 
to a combined estimate of 7 cfs (4.5 mgd). 

Various events leading up to and following the Commission action on September 25, 2008 are 
provided in Exhibit 2, Staff Submittal for the Meeting of the Commission on Water Resource 
Management, December 16, 2010, Paia, Maui, Petitions to Amend the Interim Instream Flow 
Standards for the Surface Water Hydrologic Units ofWaikamoi (6047), Puohokamoa (6048), 
Haipuaena (6049), Punalau (6050), Honomanu (6051), Nuaailua (6052), Ohia (6054), West 
Wailuaiki (6057), East Wailuaiki (6058), Kopiliula (6059), Waiohue (6060), Paakea (6061), 
Waiaaka (6062), Kapaula (6063), Hanawi (6064), and Makapipi (6065), Maui. 
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On December 16-17,2009, Commission staff presented its submittal to address the interim 
instream standards for the remaining 16 surface water hydrologic units. Following considerable 
testimony and discussions with various stakeholders, the Commission defen-ed action on the 
submittal and directed staff to collect additional information from key stakeholders in the 
categories of short tenn, mid tenn, and long tenn issues. 

The additional data submitted, as requested by the Commission, is provided in Exhibit 3 as the 
Compilation of Data Submissions, PartII, PR -2010-01. This staff submittal specifically 
addresses the key points that the Commission sought clarification on and provides two 
streamflow restoration approaches (seasonal and annual) to address the needs of native stream 
organisms and cultural gathering practices. 

ISSUES/ANAL YSIS: 

This section of the submittal begins with general considerations of issues that broadly apply to 
the development of interim IFS for the 16 surface water hydrologic units (Figure 1). The 
analysis presented is based on additional information that was collected following the December 
16-17, 2009 Commission meeting, and should be considered together with the analysis presented 
in the December 2009 submittal (Exhibit 2). Data summary sheets for each specific hydrologic 
unit and stream are provided in Exhibit 1. 

System Loss Considerations. The 75-mile long East Maui In-igation Co. (EMI) System 
consists of approximately 50 miles of tunnel and 25 miles of open ditch, which collect and 
transport surface water from N ahiku to Maliko Gulch at which point it enters the Hawaiian 
Commercial and Sugar (HC&S) plantation. Roughly 50 miles of the system is lined to reduce 
seepage and evaporative losses in the tUlmeis are essentially eliminated due to the non-exposure 
to sunlight or wind. While an exact system loss figure cannot be detennined, HC&S cites an 
American Water Works Association survey that indicates municipal water systems (closed pipe 
systems) typically experience between 10- to 15-percent ofnnaccounted water loss. In their data 
submission, HC&S offers two options for determining system loss which range from an 
inexpensive system classification approach to a very costly (-$15 million) and accurate gaging 
approach. Regardless, EMI does conduct regular inspection and repair/maintenance of the entire 
system to minimize losses. These efforts are aided by 12 telemetry stations which enable remote 
monitoring of the entire ditch system. 

Once at the HC&S plantation, east Maui water is used in conjnnction with 36 reservoirs that 
serve the plantation and range in size from 1 million to 80 million gallons. Of these 36 
reservoirs, 31 are unlined. HC&S was unable to provide cun-ent studies documenting system 
loss from the reservoirs. However, they did provide data from seepage runs conducted in the 
1960s which estimated loss at 23 to 31 mgd. Those studies were conducted when HC&S utilized 
furrow irrigation and all reservoirs were storing water for longer periods. Current operations 
geared towards drip-in-igation use the reservoirs mainly as collection points where water is only 
stored for short periods and conveyed to the plant as soon as possible, thereby limiting water loss 
to less than the average amount of 23 to 31 mgd. HC&S believes that most of the current water 
loss (due to increased infiltration) occurs during high rainfall periods when water levels in the 
reservoirs are higher and water is stored for a greater length of time. 
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HC&S notes that the reservoirs are a carry-over from furrow irrigation practices when they were 
constructed to fill and store water overnight for watering adjacent fields the next morning. The 
amolmt of water lost can vary with reservoir size, underlying geology, and operational practices. 
The maximum storage capacity, normal operating capacity, lining, and range of estimated water 
loss for each reservoir are provided in Exhibit 3, Section 2.0. HC&S estimates the cost to line all 
31 unlined reservoirs with polypropylene at $43.5 million. 

Maui County Department of Water Supply (Maui DWS) estimates their system loss for the 
Upcountry Maui systems to be approximately 14-percent. An on-going leak detection program 
surveyed 14.1 miles of pipe (ofa total 270 miles) in the Upcountry system during Fiscal Year 
(FY) 2009. The survey rate is expected to increase considerably by FY 2011. 

Of particular concern are the system losses from the wooden Waikamoi Flume, which Maui 
D WS indicates cannot be accurately determined at this time. EMI personnel assist with 
inspection of the flume system and stream intakes on a regular basis, and in turn report leaks to 
Maui D WS to perform repairs. Periodic inspections are also performed by Maui D WS crews. 
Rehabilitation of the wooden Waikamoi Flume that serves the Maui DWS' Olinda Water 
Treatment Facility could undoubtedly increase available surface water supplies. 

Maui DWS asserts that they do intend to consult with Commission staffto establish a monitoring 
program of system losses, and $500,000 has also been committed to the Waikamoi Flume 
Rehabilitation Design project in the current fiscal year. As of March 8, 2010, a design consultant 
was selected and has conducted a site inspection to prepare a proposal for the county. The 
Commission staff believes that rehabilitation of the Waikamoi Flume is of utmost importance in 
providing a more reliable source of water from existing surface water diversions and may help to 
maintain water levels in the existing Waikamoi and Kahakapao Reservoirs. 

Ground Water Considerations. Based on water use data, the Commission is aware that ground 
water pumpage regularly exceeds the estimated ranges of sustainable yields in the Paia and 
Kahului Aquifer System Areas. Table 1 provides the 12-month moving average (l2-MAV) of 
reported ground water pumpage as of December 2008 in comparison to the sustainable yields of 
each aquifer system in the Central sector (See Figure 2 for map ofMaui ground water hydrologic 
units). 

Table 1. Sustainable yields and reported 12·MAV pumpage rates for the Central Aquifer 
Sector as of December 2008. [mgd = million gallons per day] 

Aquifer Aquifer Sustainable Yield 12-MAV Pumpage 
Code System Range (mgd) (mgd) 
60301 Kahului 1 - 11 26.22 

60302 Paia 7 - 25 33.55 

60303 Makawao 7 - 18 0.78 

60304 Kamaole 11 - 14 1.33 

The Commission has officially adopted the minimums of the ranges as the sustainable yields due 
to lack of deep monitoring wells in those areas and the potential effects of drought without 
agricultural return irrigation (i.e. no importation of East Maui surface water). 
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The current contribution of return irrigation recharge to the aquifer system areas from large-scale 
plantations and leakage from reservoirs and ditches2 are represented in the upper range of the 
sustainable yields. This is supported by US Geological Survey's (USGS) study on the Effects of 
Agricultural Land-Use and Rai;ifall on Ground-Water Recharge, Central and West Maui 1926-
20043

. Spillover from the Makawao Aquifer System Area to down-gradient aquifer system 
areas, as in the case of Paia, may help to explain why pumpage exceeds the range of sustainable 
yields without the drastic salinity problems one would expect. The Commission is currently 
working with USGS to further explore this issue specifically for the Paia and Kahului Aquifer 
System Areas. 

In response to the Commission's request for additional information, HC&S provided summaries 
of their 16 brackish water wells used to irrigate the plantation. Based on data from 1986-2009, 
total pumpage from the 16 wells averaged 72 million gallons per day (mgd) and ranged from a 

2 State of Hawaii, Commission on Water Resource Management. (2008). Hawaii Water Plan: Water Resource 
Protection Plan. Department of Land and Natural Resources, Commission on Water Resource Management, 556 p. 
3 Engott, lA., and Vana, T.T. (2007). Effects of Agricultural Land-Use Changes and Rainfall on Ground-Water 
Recharge in Central and West Maui, Hawai'i, 1926-2004: U.S. Geological Survey Scientific Investigations Report 
2007-5103,56 p. 
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January average of27 mgd to an October average of 112 mgd. The pump capacity and estimated 
costs per million gallons pumped for each well is provided in Exhibit 3, Section 2.0. 

In the case ofMaui DWS, the Commission had specifically asked the County to consider a plan 
for shifting Up country Maui reliance on surface water from 85-percent to a more even balance 
between surface water and ground water. The Draft County Water Use and Development Plan 
outlines five strategies to meet anticipated Upcountry demands. The first strategy, referred to as 
the "Reference Strategy" calls for incremental basal well development as needed. Using the 
"Reference Strategy" as a baseline, Maui DWS explained that developing more ground water 
sources to reduce surface water demands would cost over $117 million over a 25-year planning 
period, $85 million of which could be attributed to electricity costs. All five strategies, 
including: a) Incremental basal well development; b) Expansion of raw water storage capacity; c) 
Drought prooffull basal well backup; d) Improved Kamole Water Treatment Plant Capacity; and 
e) Limited growth with extensive conservation measures; are presented by Maui DWS in Exhibit 
3, Section 3.0. 

Based on the information presented, it appears that increasing reliance on ground water while 
simultaneously reducing surface water supplies may not be a feasible alternative. For Maui 
DWS, additional water is available from the Makawao aquifer system; however, the high cost of 
pumping to meet Upcountry demands may be financially burdensome on Maui's limited 
customer base. Maui DWS should continue to explore water source development alternatives as 
technology advances. 

Conversely, ground water resources currently available to HC&S are already being overpumped 
and it would be difficult for HC&S to sustain, or even increase, their use of brackish ground 
water resources should surface water for irrigation be considerably reduced. The current 
reported pumpages from the Paia and Kahului Aquifer Systems far exceed the sustainable yields, 
and is largely attributable to irrigation recharge by east Maui surface water. 

Alternative Water Source Considerations. Both Maui DWS and HC&S provided the 
Commission with summaries of potential alternative water sources. Maui DWS identified four 
alternatives including the exchange of Hamakuapoko Well water for Wailoa Ditch water for 
municipal use, use of recycled water from wastewater treatment plants on the Upcountry system 
(does not currently exist), use of reclaimed stormwater (currently being studied by the U.S. 
Department of Agriculture's Natural Resources Conservation Service), and various strategies 
outlined in the County Water Use and Development Plan to meet increasing Upcountry demands. 

HC&S identified six alternatives consisting of wastewater reclamation, catchment, stormwater 
reclamation, desalination, development of new wells, and weather modification. Each 
alternative was determined to be oflimited value either due to lack of infrastructure, high 
development costs, ineffectiveness, or a combination thereof. Exhibit 3 includes details for each 
of the alternatives presented by both HC&S (Section 2.0) and Maui DWS (Section 3.0). 

Interim IFS Approach Considerations. As directed by the Commission, staff considered two 
different approaches to establish and implement interim IFS in the subject east Maui streams. 
The annual approach seeks to maintain a measurable flow standard in the stream year round, 
while the seasonal approach considers seasonal rainfall patterns in central Maui resulting in 
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lower offstream needs for surface water during the wet season. The Code definition for IFS as a 
"quantity or flow of water or depth of water which is required to be present at a specific location 
in a stream system at certain specified times of the year ... ", supports both annual and seasonal 
approaches. A comparison ofthe annual interim IFS approach and the seasonal interim IFS 
approach is provided below. 

Annual approach 
Similar to the interim IFS staff recommendations adopted in the September 2008 Commission 
decision, the arumal approach is to establish and implement a single measurable flow standard 
that remains in the stream year-round, unless the natural flow is less in which case the interim 
IFS is the natural flow of the stream. 

Increased streamflow is commonly believed to occur in the winter season when rainfall is high. 
However, rainfall in east Maui follows a different pattern. Rain gage stations in Puohokamoa, 
Keanae, Paakea, and Kailua 4 show that high rainfall occurs throughout the year and does not 
follow the typical wet winter - dry summer trend (Figure 3). Streamflow records for the east 
Maui streams also show a similar monthly pattern. Figure 4 illustrates the monthly streamflow 
trends for Puohokamoa (USGS station 16545000), West Wailuaiki (USGS station 16518000), 
Paakea (USGS station 16514000), and Hanawi Streams (USGS 16508000). All four streamflow 
trends show lack of a seasonal flow pattern and that high streamflow generally occurs in the 
months of March, April, May, July August, and December. 

Under the annual approach, an amount of flow set by the interim IFS would be released 
downstream in the high streamflow periods that are observed on average 6 months out of the 
year (Figure 4). During the dry periods when streamflow is low, available flow in the stream 
would flow downstream. From a streams perspective, the armual approach would restore 
streamflow to its natural streamflow pattern for the full year that is characteristic of east Maui 
streams. This pattern is not of a well-defined seasonal trend, but one that varies throughout the 
year. 

The annual interim IFS approach would also help to restore the natural life cycle of the native 
stream biota in east Maui. Native amphidromous species respond to the natural flow regime in 
which increased streamflow triggers spawning, recruitment, upstream and downstream 
migration. In the drier periods, these animals can only exist in shallow pools without major 
growth and reproduction. According to the Division of Aquatic Resources (DAR), management 
actions that mimic natural flow patterns with both high and low flows are likely to sustain 
suitable instream habitats and amphidromous animal populations (see PR-2009-19 Revised, 
Section 20.0). DAR has calculated the minimum flow to maintain minimum viable habitat for 
stream animals (Hm;n) in the wet season and minimum flows to maintain minimum connectivity 
for animals to survive in suitable habitats (Cm;n). Under the annual approach, an annual interim 
IFS may adapt the Hm;" flow rates for the full year, which could support long-term growth and 
reproduction of native stream animals year-round. 

4 Western Regional Climate Center. (2009). Western U.S. Historical Climate Summaries. Retrieved May 2010, 
from the Westem Regional Climate Center Web site: http://www.wrcc.dri.edu/. 
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Figure 3. Monthly mean rainfall trends for selected rain gages in east Maui, Hawaii. 
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Seasonal approach 
The seasonal interim IFS approach was first discussed at the December 2009 Commission 
meeting. This approach recognizes the seasonal rainfall patterns in central Maui which translate 
to lower demands for surface water in the wet season. Accordingly, in the rainy season 
(November to April), offstream users could be mandated to restore some streamflow, while 
being permitted to divert some streamflow during the dry season (May to October). Obviously, 
the Commission needs to consider and weigh all instream values and offstream uses to determine 
if diversions from a stream should be authorized in establishing any interim IFS, seasonal or 
annual. 

The first question in considering a seasonal IFS is whether that approach protects instream 
values. DAR has calculated minimum flows to maintain minimum viable habitat for native 
stream animals (Hmin) and the minimum flows to maintain minimum connectivity for animals to 
survive in suitable habitats (Cmin). Accordingly, a seasonal IFS may adapt Hmin flow rates during 
the wet season and Cmin flow rates during the dry season, which could suppOJi most ecological 
functions required by the stream animals. DAR cautions that the Cmin flow rates are too low to 
expect suitable long-term growth and reproduction of native stream animals. Staff also notes 
that the seasonal approach may not be effective in streanlS where adjacent landowners are 
seeking to grow taro, as those uses require water on a regular basis. However, with the exception 
of Makapipi Stream, the streams at issue in this matter do not include applicants for taro 
cultivation at this time, but instead focuses on cultural gathering. 

Agricultural crops generally need more water in the summer months to compensate for higher 
evapotranspiration rates and decreased rainfall contribution to irrigation. Contrary to the rainfall 
pattern in east Maui, rainfall in central Maui where a majority of the end water use is located, 
exhibit a strong seasonal pattern of wet winters and dry summers. Figure 5 plots the monthly 
mean rainfall for selected rain gages in central Maui5

• All four trends show significantly lower 
rainfall amounts in the months of June to September. This seasonal rainfall pattern, with clearly 
defined winter and summer seasons, is characteristic of the Leeward coastal areas and areas with 
lower rainfa1l6

. 

As expected from the streamflow trends, EMI ditch flows recorded at Honopou did not exhibit 
seasonal variations for a period of 65 years selected between 1922 and 2007. This is clearly 
illustrated in Figure 6, which shows the flow duration curves for wet season, dry season, and 
total annual ditch flows. A flow duration curve plots the relationship between flow and the 
percentage of time that the flow is exceeded. The median or Q50 flow has an exceedence 
probability of 50 percent, that is, the ditch flow is higher than the median flow half the time over 
the course of 65 years. The EMI ditch flow duration curves for wet and dry seasons are similar, 
meaning ditch flows behaved similarly in the wet and dry seasons. Figure 7 shows the 65-year 
median ditch flow for each day of the year. The higher daily median flows were not seasonally 
dependent as they occurred throughout the year. Similar to that of the east Maui streamflow, 
ditch flow trends show lack of a seasonal flow pattern. Cumulative ditch flow in the wet season 
contributes to over half of the annual total ditch flow for 42 out of 63 years (Figure 8). The 

5 Western Regional Climate Center. (2009). 
6 Giambelluca, T.W., Nullet, M.A., and Schroeder, T.A. (1986). Rainfall atlas of Hawaii: State of Hawaii, 
Department of Land and Natural Resources, Report R76, 59 p. 
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average wet season contribution to annual total ditch flow is 51 percent and for dry season 49 
percent, which is another indication that ditch flows did not vary seasonally. 

Figure 5. Monthly mean rainfall trends for selected rain gages in central Maui, Hawaii. 
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Figure 7. 65-year median daily EMI ditch flow at Honopou. 
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Comparison between the two approaches 
To summarize the information presented above, table 2 compares the annual and seasonal 
approaches from the instream and noninstream use perspectives. 

Table 2. Comparison between the annual and seasonal interim IFS approaches. 

Instream Use 
Considerations 

Noninstream Use 
Considerations 

Annual Interim IFS Approach Seasonal Interim IFS Approach 
• Helps restore the east Maui streams to • Helps restore the east Maui streams to 

• 

• 

their natural flow pattern for the full year, their natural flow pattern for a portion of the 
one that is not seasonally varied, which year, which using the Hmio/Cmio flow rates, 
using Hmio flow rates could support long- supports most ecological functions required 
term growth and reproduction of native by the stream animals 
stream animals year-round 

Results in greater biological benefit than 
the seasonallFS as the higher levels 
support annual growth and reproduction of 
native stream animals 
Less surface water is available for 
noninstream agricultural and domestic 
needs in the summer when demands are 
high 

• 

• 

Results in semi-annual growth and 
reproduction of native stream animals with 
recruitment and survival during the 
alternate six months 

Streamflows would provide water for 
agricultural and domestic needs in the 
summer season when surface water 
demands are higher than in the winter 
season 

• One-time diversion modification needed for 
stable IFS • More complex diversion modifications 

needed for flexible IFS and oversight of 
semi-annual modifications required 

Diversion Modification Considerations. Physical modifications, if any, to existing diversion 
structures are somewhat independent of both proposed interim IFS approaches. The main 
purpose of a diversion modification in this context is to ensure sufficient streamflow for instream 
uses downstream of the diversion structure. To maximize the potential flow restoration, the 
diversion should be modified in such a way that best satisfies downstream uses. In this case, the 
major issues are: 1) releasing sufficient flow to support a healthy stream animal population 
downstream of the diversion structure; 2) increasing upstream migration and reducing 
downstream entrainment of native stream animals across the diversion structure; and 3) ensuring 
opportunities for traditional gathering. Therefore, any diversion modification should be designed 
to increase downstream flow in addition to providing connectivity for native stream animals. 
Designs for each recommended diversion modification should be developed on a stream-by­
stream basis and in collaboration with biologists and engineers to ensure that the structural 
integrity of the diversions is not compromised. 

The burden to modifY the diversion to suit these objectives in a timely manner is upon the 
diverter. In addition, diverters should be obligated to install gages alongside such modifications 
in order to provide the Commission with accurate and timely data of the diversions and 
streamflows. 

Water needs ofHC&S. The question has been raised whether HC&S has been diverting more 
water than what the plantation needs. Based on HC&S' data submission, HC&S has been 
operating on 85 percent of its water need for the past 24 years (1986 to 2009). At an average 
need of270 mgd, the plantation water demands are not met 10 months out of the year. Only 
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during the winter months of November and December are the water needs of the plantation 
satisfied with the available water (Exhibit 3, Section 2.0). On average, streamflow provides 167 
mgd of water to the plantation with an additional 72mgd from ground water sources. Evidently, 
the plantation's water needs greatly exceed available surface water sources otherwise HC&S 
would not expend the cost to pump water from its brackish water wells to supplement surface 
water sources. Pumping costs can range from $32 to $290 per million gallons (see Exhibit 3, 
Section 2.0). With decreasing trends in streamflow7

, east Maui streams will continue to be an 
insufficient supply of surface water needs for the plantation regardless of interim IFS adoption. 

Additionally, on April 7, 2010, the U.S. Department of Agriculture (USDA) announced a 
partnership between its Agricultural Research Service, the Natural Resources Conservation 
Service, the Department of the Navy's Office of Naval Research, and the University of Hawaii, 
in working collaboration with HC&S, to assess the potential for commercial production of 
advanced biofuels and other renewable energy systems fi-om sugarcane and other biomass crops 
grown in Hawaii. The energy produced is intended for use by the Department of the Navy which 
is providing $2 million per year through 2015 to suppOli USDA's research efforts.s With few 
details available at this time, this information is provided for reference only. 

7 Oki, D. (2004). Trends in Streamflow Characteristics at Long-Term Gaging Stations, Hawaii. U.S. Geological 
Survey, Scientific Investigations Report 2004-5080, 120 p. 
8 U.S. Department of Agriculture. (2010). USDA Announces Partnership in Hawaii to Help Navy Achieve its 
Biofuel and Other Renewable Energy Goals. Retrieved May 2010, from http://www.usda.gov/wps/poJtaliusda/ 
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Data Summaries. Exhibit 1 contains data summaries for each of the 19 east Maui streams. 
These are created to consolidate the available hydrologic, biologic, instream and noninstream use 
data specific for the streams. Each hydrologic unit has a data summary that is organized into two 
pages, with the exception of the Waikamoi hydrologic unit which has a 4-page data summary. 
The first page has the general format illustrated in Figure 9 with slight variations in the order of 
the colored boxes. The second page contains information on and photos of the major diversion 
structures present in the hydrologic unit. 

Figure 9. First page of a data summary. 
STREAM NAME 

The ~Iue ooX"co'nti:tins information ali 
s,elepte,d instreain uses of water. 

The brown box contains information 
on non-instream uses of water. 

-------------~ 

The location of these colored boxes will vary. 

Stream schematic indicating 
presence of springs, 
terminal waterfalls, 

estuaries, gaining and 
losing reaches, and 

USGS gaging stations. USGS data on natural and diverted median base flow, 
and the minimum base flow in the stream needed 

to provide a percentage of nalural habital 

DAR recommendation 
for wet and dry season 

flow restoration 

Interim IFS Rationale. Surface water is a precious resource, especially on Maui, which has 
become the most surface water dependent island in the state. The difficulty in establishing 
interim IFS for the subject east Maui streams lies in the complexity of the EMI ditch system and 
that HC&S, the largest diverter of east Maui streams, also supplies water for domestic needs. 
While the major diverters could quantifY the economic impacts of flow restoration, the impact to 
native stream animals since the stream diversion were first constructed cannot be overlooked. 
Keeping water in the stream for the purposes such as ecosystem maintenance and aesthetics are 
intrinsic values that, unfortunately, are difficult to measure. Lastly, the traditional practices of 
taro cultivation and gathering have obviously been negatively impacted by diminishing 
streamflow, largely caused by upstream diversions. 

The following is the rationale for staffs recommendation that is organized into four sections: 
1) Interim IFS approach (annual versus seasonal); 2) Streams recommended for flow restoration; 
3) Streams not recommended for flow restoration; and 4) Method of calculating the amount of 
flow restored. Stream names are in italics for ease of locating the rationale for specific streams. 

Interim IFS approach (annual versus seasonal) 
Compared to the existing diverted conditions, both annual and seasonal approaches provide for 
biological benefit. The annual interim IFS approach would result in greater stream habitat 
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restoration for building a healthy stream animal population, improving overall stream health, and 
increasing opportunities for traditional gathering. The seasonal interim IFS approach would 
provide biological benefit, mandate noninstream users to restore streamflow and increase system 
efficiency during the wet season, and provide for noninstream uses during the dry seasons. 

Staff recommends adopting an annual interim IFS, subject to conditional release, for Makapipi 
Stream due to the potential for taro cultivation and other instream uses expressed in this 
community. The Commission should weigh the various values and uses to determine whether to 
adopt a seasonal or ammal interim IFS for the remaining 18 streams. 

Method of calculating amount of flow restored 
DAR recommends 64-percent of median base flow (BFQ50) in the stream to provide the 
minimum amount of viable habitat (Hmin) during the wet season and 20-percent of BFQ50 in the 
dry season to provide minimum viable connectivity (Cmin). DAR has also provided the minimum 
anlount of median baseflow that is needed to maintain 50-percent (Hso) and 70-percent (H70) of 
the habitat, but does not believe that these flow rates are viable flow rates for the protection of 
native aquatic biota. DAR cautions that the habitat availability study by USGS9 did not consider 
all life history requirements of the stream animals; therefore, DAR does not believe there is 
linear relationship between the amount of viable habitat and the number of animals in the stream. 
According to DAR, the flow rate at H70 does not produce 20-percent fewer animals than the flow 
rate at H90. DAR did not provide data on the difference between the volume of animals produced 
with 20-percent less viable habitat. 

In any event, staff recommends that the Commission selects the level of natural habitat to remain 
in the stream that would apply to both annual and seasonal interim IFS approaches. In the event 
the Commission adopts the annual interim IFS approach, staff recommends the baseflow needed 
to maintain the selected natural habitat level to remain in the stream for the full year. In the 
event the Commission adopts the seasonal interim IFS approach, staff recommends the baseflow 
needed to maintain the selected natural habitat level to remain in the stream for the wet season 
and to maintain 20-percent of the natural median baseflow (Cmin flow rate) during the dry season. 
Tables 3 and 4 includes the various flow rates needed to provide Hmin and Cmin discussed here. 

The flow rates to provide H.nin calculated by Commission staff are similar but not the same as 
DAR's recommended flows in the wet season. DAR calculated the flow values from natural 
median baseflow in the middle and lower reaches, whereas the interim IFS are based on natural 
median base flow near the potential monitoring locations. Streamflow in the middle reaches 
include ground water gains from below the ditch. According to USGS data IO

, ground water 
gains can be as high as 1 cfs in the selected streams. The monitoring sites are mostly established 
near Hana Highway and relatively close to the diversions such that ground water gains reflected 
at the monitoring locations are minimal. A majority of the ground water gains are observed 
below the monitoring sites. Therefore, the interim IFS are calculated from the natural median 
baseflow in the upper reaches upstream from the diversions. 

9 Gingerich, S.B., and Wolff, R.H. (2005). Effects of Surface-Water Diversions on Habitat Availability for Native 
Macrofauna, Northeast Maui, Hawaii. U.S. Geological Survey, Scientific Investigations Report 2005-5213, 93 p. 
10 Gingerich, S.B. (2005). Median and Low-Flow Characteristics for Streams under Natural and Diverted 
Conditions, Northeast Maui, Hawaii. U.S. Geological Survey, Scientific Investigations Report 2004-5262,72 p. 
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Table 3. Minimum flows provided by DAR for nine streams under the seasonal approach for restoring the minimum amount of 
water that is needed in the stream to provide minimum viable habitat in the wet season and minimum viable connectivity in the 
dry season. 

[efs is cubic feet per second; values in italics are not recommended by DAR but provided for comparison purposes; the first value for Kopiliula 
Stream corresponds to the flow needed in the middle reach and the second value corresponds to the flow needed in the lower reach.] 

Wet Season Dry Season 

Minimum flow in cfs Minimum flow in efs Minimum flow in cfs Minimum 
Stream Rank [17% natural median base flow] [36% natural median base flow] [64% natural median base flow] flow in efs to 

needed in stream to provide 50 needed in stream to provide 70 needed in stream to provide 90 provide minimum 
percent of natural habitat percent of natural habitat percent of natural habitat connectivity 

East Wailuaiki 1 1.2 2.6 4.5 1.4 
West Wailuaiki 2 1.2 2.6 3.5 1.4 
Puohokamoa 3 1.8 3.9 7.4 2.3 
Waikamoi 4 1.2 2.5 4.2 1.3 

Kopiliula 
5 1.4 3.0 

4.2/5.8 1.3/2.9 
Puakaa No change 1.2 
Haipuaena 6 0.9 1.9 3.3 0.9 
Waiohue 7 1.1 2.5 4.4 1.3 
Hanawi 8 No change No change No change 0.1 

Total flow returned 1.4 10.06 22.7' 1.4 
Percent of total flow 
returned to average 0.5% 3.9% 8.8% 0.5% 

EMI delivery 

* The total amount of flow restored In the wet season under the DAR recommendatIOn IS 22.7 cfs, whIch IS slightly 
lower than the original data submission due to minor transcription errors recognized by DAR. 

Table 4. Minimum flows needed to provide Hso, H7o, and H90 in the wet season, and the minimum flows needed to provide em;o 
for six streams using staffs method of calculating the interim IFS based upon the upper reach flow estimates. 

jcfs is cubic feet per second; EMI delivery is 258 cfs or 167 mgd based on HC&S' data submission.] 

Wet Season Dry Season 

Minimum flow in efs Minimum flow in cfs Minimum flow in cfs Minimum 
Stream [17% natural median base flow] [36% natural median base flow] [64% natural median base flow] flow in cfs to 

needed in stream to provide 50 needed in stream to provide 70 needed in stream to provide 90 provide minimum 
percent of natural habitat percent of natural habitat percent of natural habitat connectivity 

East Wailuaiki 0.99 2.10 3.70 1.2 
West Wailuaiki 1.00 2.20 3.80 1.2 
Waikamoi 1.10 2.40 4.30 1.3 

Waiohue 0.85 1.80 3.20 1 
Hanawi 0.10 (to create a wetted pathway] 
Makapipi ,- c.' .. - - .. 0.93 (conditional flow release) ............. ...... .. -- ' . 

Total flow returned 4.77 9.33 15.83 4.7 
Percent of total flo" 
returned to averag 1.8% 3.6% 6.1% 1.8% 

EMI delivery 
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Streams recommended for flow restoration 
Commission staff assessed available hydrologic, biologic, instream and noninstream use data for 
the 19 subject east Maui Streams. From these streanls, DAR has recommended nine streams that 
they believed would produce the most biological return from flow restoration. Table 3 shows 
DAR's recommendation for nine streams under the seasonal flow restoration. Commission staff 
is recommending flow restoration for five of the nine streams from the DAR recommendation, 
and one stream that is not recommended by DAR. Staff recommends flow restoration in the 
following streams for reasons stated hereafter: Waikanloi, West Wailuaiki, East Wailuaiki, 
Waiohue, Hanawi, and Makapipi Streams. 

Waikamoi Stream is recommended for flow restoration because staff supports DAR's position of 
a geographic approach to flow restoration. A geographic approach means restoring flow to 
streams both east and west of Keanae valley. Benefits of this approach include biological 
diversity in the east Maui area, and regional diversity in traditional gathering opportunities. Staff 
recommends flow restoration in Waikamoi Stream because it is the only stream out of the three 
DAR recommended streams located west of Kemme Valley that is not used for conveyance on its 
main reach. Many area residents also expressed interests in gathering native animals from this 
stream (See Exhibit 3, Section 5.0). 

Staff recommends flow restoration for West Wailuaiki Stream and East Wailuaiki Stream 
because these streams would result in the most biological return from additional flow. The 
presence of an estuary in both streams further enhances the biological diversity of the stream. In 
addition, flow restoration provides increased opportunities for traditional gathering that area 
residents currently want to practice (See Exhibit 3, Section 5.0). 

Waiohue Stream is also proposed for flow restoration for similar reasons that East and West 
Wailuaiki Streams were selected. The presence of an estum·y further enhances the biological 
diversity of the stream. Based on NHLC's data, 25 residents testified to gafuering vegetation and 
stream animals in Waiohue Stream (Exhibit 3, Section 5.0). 

Staff proposed flow restoration for Hanawi Stream because minimal flow is needed to achieve 
the desired biological diversity and impacts to HC&S would be negligible. Modification of the 
diversion would serve mainly to create a wetted pathway for stream mlimal connectivity from the 
diversion to the ocean. The interim IFS for Hanawi Stream is an exception to the staffs 
approach of calculating the interim lFS because the stream has adequate flow to sustain a viable 
biota population. As recommended by DAR, the biological health of the stream could be fUliher 
improved simply by providing connectivity in the dry reach immediately below the diversion. 
For this reason, staff established the monitoring site directly below the ditch at an interim IFS of 
0.1 cfs to ensure a wetted pathway. 

Apart from DAR's priority streams, staff recommends flow restoration for Makapipi Stream 
because the Nahiku community relies heavily on the stream for cultural practices, recreation, and 
other instream uses. With the unceliainty of gaining and losing reaches along most of the 
stream's course to the ocean, it is not known whether restored flow would result in continuous 
streamflow from the headwaters to the stream mouth. A coordinated study of a short-term 
release of water past the one major EMI diversion should be sufficient to determine the 
sustainability of the proposed standard. The interim IFS for Makapipi Stream is an exception to 
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the staffs approach of calculating the interim IFS because flow restoration is proposed mainly 
for the purpose of taro cultivation. The interim IFS for Makapipi Stream is the estimated TFQ70 
flow at USGS station 16507000 located just upstream of Hana Highway. 

Table 4 shows the minimum flows needed to provide H5o, H7o, and H90 in the wet season, and the 
minimum flows needed to provide Cmin for six streams using staff s method of calculating the 
interim IFS based upon the upper reach flow estimates. 

Streams not recommended for flow restoration 
Among the DAR priority streams, staff is not recommending flow restoration for Puohokamoa 
Stream, Haipuaena Stream, Kopiliula Stream, and Puakaa Stream. Puohokamoa. Haipuaena. 
and Kopiliula Streams are not proposed for flow restoration because these streams are used for 
conveyance. At this time, flow restoration is not recommended for streams that are used to 
convey water from one ditch to another, as more water may exist in the portion of stream used 
for conveyance than would naturally occur. Commingled water exists for a considerable 
distance upstream of the diversion structures on both streams. Staff believes that any interim IFS 
should be based solely on the surface water available within the given hydrologic unit. Any 
modification to the existing diversion infrastructure on these streams could result in more water 
being released than naturally occurs. 

While a minimal flow restoration to provide connectivity is proposed for Hanawi Stream, staff 
does not recommend the same for Puakaa Stream. According to DAR (see Exhibit B, Section 
1.0), the amount of habitat unit gain in Puakaa Stream is only 300 meters compared to over 1,200 
meters in Hanawi Stream. Staff feels that the cost and effort to modify the diversion to allow for 
connectivity is better spent in Hanawi Stream than Puakaa Stream. 

For the remaining nine streams - Alo. Wahinepee, Punalau. Honomanu. Nuaailua, Ohia, 
Paakea, Waiaaka, and Kapaula Streams, flow restoration is not recommended because these 
streams would not result in significant biological return from additional flow. Instead, staff 
recommends establishing measurable status quo flows at specific locations along each stream. 
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RECOMMENDATION: 
Recommendations are presented in order of the hydrologic units codes, from west to east. 

WAIKAMOI (6047) RECOMMENDATIONS: 
Waikamoi and Alo Streams: In the matter of the Petition to Amend the Interim Instream Flow 
Standard for Waikamoi and Alo Streams, staff recommends that one measurable instream IFS be 
established for Waikamoi Stream below the confluence with Alo Stream. The proposed interim 
IFS for Waikamoi Stream below an EMI diversions and just above Hana Highway, near an 
altitude of 550 feet, shall be established at an estimated flow of 4.3 cubic feet per second (2.8 
million gallons per day). 

Wahinepee Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard 
for Wahinepee Stream, staff recommends that one measurable interim IFS be established for this 
streanl. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of 575 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 0.5 cubic feet per second (0.32 million gallons per day) cfs based on USGS 
estimates oftotal flow at Q95 (TFQ95). 

PUOHOKAMOA (6048) RECOMMENDATIONS: 
Puohokamoa Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard 
for Puohokamoa Stream, staff recommends that one measurable interim IFS be established for 
this stream. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of 565 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 0.4 cubic feet per second (0.26 million gallons per day) based on USGS 
estimates of total flow at Q95 (TFQ95). 

HAIPUAENA (6049) RECOMMENDATIONS: 
Haipuaena Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard 
for Haipuaena Stream, staff recommends that one measurable interim IFS be established for this 
stream. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of 51 0 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 0.1 cubic feet per second (0.07 million gallons per day) based on USGS 
estimates of total flow at Q95 (TFQ95). 

PUNALAU (6050) RECOMMENDATIONS: 
Punalau/Kolea Stream: In the matter of the Petition to Amend the Interim Instream Flow 
Standard for PunalaulKolea Stream, staff recommends that one measurable interim IFS be 
established for this stream. The interim IFS below all EMI diversions and just above Hana 
Highway, near an altitude of 40 feet, shall remain as designated on October 8, 1988. This is 
equivalent to an estimated flow of 0.2 cubic feet per second (1.36 million gallons per day) based 
on USGS estimates of total flow at Q95 (TFQ95). 

HONOMANU (6051) RECOMMENDATIONS: 
Honomanu Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard 
for Honomanu Stream, staff recommends that one measurable interim IFS be established for this 
stream. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of20 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 0 based on USGS estimates of total flow at Q95 (TFQ95). 
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NUAAILUA (6052) RECOMMENDATIONS: 
Nuaailua Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Nuaailua Stream, staff recommends that one measurable interim IFS be established for this 
stream. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of 110 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 3.1 cubic feet per second (2 million gallons per day) based on USGS estimates 
of total flow at Q95 (TFQ95). 

OHIA (6054) RECOMMENDATIONS: 
Ohia Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Ohia (Waianu) Stream, staff recommends that one measurable interim IFS be established for this 
stream. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of 195 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 4.6 cubic feet per second (2.00 million gallons per day) based on USGS 
estimates of total flow at Q95 (TFQ95). 

WEST WAILUAIKI (6057) RECOMMENDATIONS: 
West Wailuaiki Stream: In the matter of the Petition to Amend the Interim Instream Flow 
Standard for West Wailuaiki Stream, staff recommends that one measurable instream IFS be 
established for this stream. The proposed interim IFS for West Wailuaiki Stream below all EMI 
diversions and just above Hana Highway, near an altitude of 1,235 feet, shall be established at an 
estimated flow of3.8 cubic feet per second (2.5 million gallons per day). 

EAST WAILUAIKI (6058) RECOMMENDATIONS: 
East Wailuaiki Stream: In the matter of the Petition to Amend the Interim Instream Flow 
Standard for East Wailuaiki Stream, staff recommends that one measurable instream IFS be 
established for this stream. The proposed interim IFS for East Wailuaiki Stream below all EMI 
diversions and just above Hana Highway, near an altitude of 1,235 feet, shall be established at an 
estimated flow of3.7 cubic feet per second (2.4 million gallons per day). 

KOPILIULA (6059) RECOMMENDATIONS: 
Kopiliula Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Kopiliula Stream, staff recommends that one measurable instream IFS be established for this 
stream. The proposed interim IFS for Kopiliula Stream below all EMI diversions and just above 
Hana Highway, near an altitude of 1,270 feet, shall remain as designated on October 8, 1988. 
This is equivalent to an estimated flow of 0.5 cubic feet per second (0.32 million gallons per day) 
based on USGS estimates of total flow at Q95 (TFQ95). 

Puakaa Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Puakaa Stream, staff recommends that one measurable interim IFS be established for this stream. 
The interim IFS below all EMI diversions and just above Hana Highway, near an altitude of 
1,235 feet, shall remain as designated on October 8, 1988. This is equivalent to an estimated 
flow of 0.6 cubic feet per second (0.39 million gallons per day) based on USGS estimates of total 
flow at Q95 (TFQ95). 
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WAIOHUE (6060) RECOMMENDATIONS: 
Waiohue Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Waiohue Stream, staff recommends that one measurable instream IFS be established for this 
stream. The proposed interim IFS for Waiohue Stream below all EMI diversions and just above 
Hana Highway, near an altitude of 1,195 feet, shall be established at an estimated flow of3.2 
cubic feet per second (2.1 million gallons per day). 

PAAKEA (6061) RECOMMENDATIONS: 
Paakea Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Paakea Stream, staff recommends that one measurable interim IFS be established for this stream. 
The interim IFS below all EMI diversions andjnst above Hana Highway, near an altitnde of 
1,265 feet, shall remain as designated on October 8, 1988. This is equivalent to an estimated 
flow of 1.5 cubic feet per second (I million gallons per day). 

WAIAAKA (6062) RECOMMENDATIONS: 
Waiaaka Stream: In the matter ofthe Petition to Amend the Interim Instream Flow Standard for 
Waiaaka Stream, staff recommends that one measurable interim IFS be established for this 
stream. The interim IFS below all EMI diversions and at Hana Highway, near an altitude of 
1,235 feet, shall remain as designated on October 8, 1988. This is equivalent to an estimated 
flowofO. 

KAPAULA (6063) RECOMMENDATIONS: 
Kapaula Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Kapaula Stream, staff recommends that one measurable interim IFS be established for this 
stream. The interim IFS below all EMI diversions and just above Hana Highway, near an 
altitude of 1,194 feet, shall remain as designated on October 8, 1988. This is equivalent to an 
estimated flow of 0.2 cubic feet per second (0.1 million gallons per day). 

HANAWI (6064) RECOMMENDATIONS: 
Hanawi Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Hanawi Stream, staff recommends that one measurable instream IFS be established for this 
stream. The proposed interim IFS for Hanawi Stream immediately below the EMl diversion, 
near an altitude of 1,300 feet, shall be established at an estimated flow of 0.1 cubic feet per 
second (0.06 million gallons per day). This proposed interim IFS aims to create a wetted 
pathway directly below the EMI diversion to provide comlectivity for stream biota. 

MAKAPIPI (6065) RECOMMENDATIONS; 
The balance of instream and noninstream uses for Makapipi Stream considers both the 
importance of diverted streamflow for the EMl System and the Nahiku community which relies 
on the stream for cultural practices, recreation, and other instream uses. With the uncertainty of 
gaining and losing reaches along most of the stream's course to the ocean, it is not known 
whether restored flow would result in continuous streamflow from the headwaters to the stream 
mouth. A coordinated study of a short-term release of water past the one major EMl diversion 
should be sufficient to detennine the sustainability of the proposed standard. 

Makapipi Stream: In the matter of the Petition to Amend the Interim Instream Flow Standard for 
Makapipi Stream, staff recol1unends that one measurable interim IFS be established for this 
stream. The proposed interim IFS below all EMI diversions and just above Hana Highway, near 
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an altitude of 935 feet, shall be established at an estimated flow of 0.93 cubic feet per second 
(0.6 million gallons per day) based on USGS estimates of total flow at Q70 (TFQ7o). Due to the 
uncertainty of existing hydrogeologic conditions of Makapipi Stream, this interim IFS will be 
subject to a conditional release of water by EMI and monitoring by Commission staff. Should an 
estimated flow of 0.93 cubic feet per second be unattainable, the interim IFS may be revised by a 
future Commission action. 

GENERAL RECOMMENDATIONS: 
Staff recommends approval of the following adaptive management strategies for all sixteen of 
the hydrologic units being considered: 

IMPLEMENTATION 

GENERAL ACTIONS 
• Staff shall seek to enforce the provisions of the State Water Code should any 

unauthorized, non-registered or non-permitted diversions be discovered in the course of 
its fieldwork. Staff recommends that all owners of unauthorized diversion works 
structures contact staff to file the necessary applications to seek compliance with all 
permitting requirements set forth by the Code. 

• Staff shall coordinate with EMI to identifY and determine appropriate actions with regard 
to attaining the proposed interim IFS values downstream of existing diversion structures. 

• Staff shall continue to assess existing conditions and the status of all EMI diversions, in 
coordination with EMI and the DAR, to develop the necessary modifications to improve 
habitat conditions for stream biota. 

• Any party diverting water from a stream shall be responsible to maintain system 
efficiencies, minimize offstream water losses, and minimize impacts to the natural stream 
resource. 

Staff is recommending flow restoration for six streams, and that the implementation of the 
interim IFS to follow a tiered approach. The tiered approach consists of implementation 
actions that can be achieved in the short-term, mid-term, and long-term. Each of the six 
streams is placed in the appropriate tier based on the potential difficulty of implementing the 
interim IFS. This approach allows the staff and stakeholders to evaluate the effectiveness of 
a particular implementation action, and whether that action can be repeated for the streams in 
the next tier. 

SHORT-TERM ACTIONS: 
The short-term recommendations represent interim IFS that shall be implemented in a period 
of one (1) year from the date of adoption. 

• East Wailuaiki Stream: The proposed interim IFS for East Wailuaiki Stream below all 
EMI diversions and just above Hana Highway, near an altitude of 1,235 feet, shall be 
established at an estimated How of3.7 cubic feet per second (2.4 million gallons per day). 

• West Wailuaiki Stream: The proposed interim IFS for West Wailuaiki Stream below all 
EMI diversions and just above Hana Highway, near an altitude of 1,235 feet, shall be 
established at an estimated flow of 3.8 cubic feet per second (2.5 million gallons per day). 
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• Hanawi Stream: The proposed interim IFS for Hanawi Stream immediately below the 
EMI diversion, near an altitude of 1,300 feet, shall be established at an estimated flow of 
0.1 cubic feet per second (0.06 million gallons per day). This proposed interim IFS aims 
to create a wetted pathway directly below the EMI diversion to provide connectivity for 
stream biota. 

• Makapipi Stream: The proposed interim IFS for Makapipi Stream below all EMI 
diversions and just above Hana Highway, near an altitude of935 feet, shall be established 
at an estimated flow of 0.93 cubic feet per second (0.6 million gallons per day). Due to 
the uncertainty of existing hydrogeologic conditions of Makapipi Stream, this interim IFS 
will be subject to a conditional release of water by EMI and monitoring by Commission 
staff. Should an estimated flow of 0.93 cubic feet per second be unattainable, the interim 
IFS may be revised by a future Commission action. Adjustments to ground water 
development tunnels will not be required. 

MID-TERM ACTIONS: 
The mid-term recommendations represent interim IFS that shall be implemented in a period 
of one (1) year after the implementation of the short -term recommendations. 

• Waikamoi Stream: The proposed interim IFS for Waikamoi Stream below all EMI 
diversions and just above Hana Highway, near an altitude of 550 feet, shall be established 
at an estimated flow of 4.3 cubic feet per second (2.8 million gallons per day). 

• Waiohue Stream: The proposed interim IFS for Waiohue Stream below all EMI 
diversions and just above Hana Highway, near an altitude of 1,195 feet, shall be 
established at an estimated flow of 3.2 cubic feet per second (2.1 million gallons per day). 

LONG-TERM ACTIONS 
The long-term recommendations represent implementation actions that shall be achieved 
within a three (3) year time frame from the date of adoption. 

• Maui DWS initiate rehabilitation and construction on the Waikamoi Flume within tlu'ee 
(3) years. The reconstruction of the extremely leaky Waikamoi Flume is the least 
expensive alternative water source for Maui DWS Upcountry customers. Maui County is 
required to reduce waste and system loss. If action is not taken to initiate construction in 
this time period, then the Commission shall be obligated by law to reduce Maui DWS' 
diversions due to waste. 

MONITORING 
• HC&S currently reports monthly water use for four stations in its telemetry system. 

Upon approval of these recommendations, HC&S shall begin reporting water use for the 
other four stations in its system that are also continuously recorded (Wailoa Ditch at 
Opana, Kauhikoa Ditch at Maliko, Lowrie Ditch at Maliko, Haiku Ditch at Maliko). If 
EMI is unable to provide monthly water use reports, sufficient justification should be 
provided to Commission staff. 

• There are currently four gaging stations in the EMI telemetry system that do not 
continuously record data. EMI, in coordination with Commission staff, shall identify and 
install continuous recorders at these four gaging stations within one year. If EMI is 
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unable to install a recorder, sufficient justification should be provided to Commission 
staff. 

• EMI, in coordination with the Commission and USGS, shall seek to cooperatively fund 
and undertake a system efficiency study to accurately determine EMI system losses 
and/or gains. Should such an effort not be possible, Commission staff shall report back 
to the Commission. 

• HC&S, in coordination with the Commission and USGS, shall undertake a system 
efficiency study to accurately determine HC&S reservoir system losses. 

• Maui DWS, in consultation with Commission staff, shall regularly report monthly water 
use or related monitoring data (e.g., ditch flow, reservoir levels, pumpage amounts, etc.) 
on forms provided by the Commission. 

• Staff shall monitor streamflow by taking periodic flow measurements, subject to 
available flmding, at the proposed interim IFS locations, as weather permits. These will 
be point-in-time measurements; however, the installation of stream gaging stations 
remains an option for long-term management. 

• Periodic biological surveys shall be conducted, subject to available funding, to monitor 
the response of stream biota to post-interim IFS implementation. 

• Any pmiy claiming to be negatively impacted as a result of the adopted interim IFS shall 
monitor and document, in cooperation with staff, the impact upon instream or 
noninstream uses, including economic impacts. Data shall be provided to staff to 
substantiate any claims. 

• Likewise, any party claiming that negative impacts are a direct result of actions (i.e., 
diverting too much water, violating the interim IFS) caused by another party, shall 
monitor and document the impact upon instream or noninstream uses, including 
economic impacts. Data shall be provided to staff to substantiate any claims. 

• All claimants shall cooperate with staff in conducting appropriate investigations and 
studies, particularly with regard to granting access to stream channels and private 
property related to such investigations, subject to the provisions of the State Water Code, 
Chapter 174C, HRS. 

EVALUATION 
• Within one year from the date of adoption of an interim IFS, staff shall report to the 

Commission on the progress of implementing the interim IFS and the application of the 
adaptive management strategies outlined above, and the impacts of the interim IFS upon 
instream and noninstream uses. 

• Within one year, HC&S/EMI shall report to the Commission on the status and 
implementation of the proposed interim IFS. 

• Within one year, Maui D WS shall report to the Commission on the status of efforts to 
rehabilitate the Waikamoi Flume and other steps being taken to improve system 
inefficiencies. 

• Staff shall assess the implementation of these strategies on an as-needed basis, as may be 
necessary upon consultation with the affected parties. 

• Staff shall continue to provide quarterly updates to the Commission during the course of 
the year. 

• Should there be changes to the operational status of HC&S, changes to the current water 
uses declared by HC&S, and/or any substantial changes in water needs as determined by 
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the Commission or Commission staff, staff shall reassess the interim IFS for streams 
affected by the EMI System. 

REPORTING 
• Maui DWS shall submit annual reports to the Conunission at a regular Commission 

meeting detailing the progress ofthe Waikamoi Flume design and construction until that 
rehabilitation construction is completed. 

• HC&S shall submit annual reports to the Conunission detailing the end use of water 
originating from east Maui streams. HC&S shall obtain agreements and/or provide 
existing agreements with any entity that receives water from the HC&S/EMI water 
delivery system to provide data on the ultimate end use of such water in these annual 
reports. HC&S shall work with Commission staff and present a draft report format to the 
Commission for review no later than September 20 I O. 

Respectfully submitted, 

Note: Exhibit 3 is provided electronically on an accompanying CD and all exhibits are available from 
the Commission website at http://hawaii.gov/dlnrlcwrm/currentissuesPetition27EastMaui.htm. 

Exhibit I 
Exhibit 2 

Exhibit 3 

Data Summaries 
Staff Submittal for the Meeting of the Commission on Water Resource 
Management, December 16, 2010, Paia, Maui, Petitions to Amend the Interim 
lnstream Flow Standards for the Surface Water Hydrologic Units ofWaikamoi 
(6047), Puohokamoa (6048), Haipuaena (6049), Punalau (6050), Honomanu 
(6051), Nuaailua (6052), Ohia (6054), West Wailuaiki (6057), East Wailuaiki 
(6058), Kopiliula (6059), Waiohue (6060), Paakea (6061), Waiaaka (6062), 
Kapaula (6063), Hanawi (6064), and Makapipi (6065), Maui. 
Compilation of Data Submissions, Pmi II, PR-201 0-01 

APPROVED FOR SUBMITTAL: 

L~ELEN 
Chairperson 
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DATA SUMMARIES 
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Median base flow, Minimum flow, a percentage of natural BFQso, needed in the 
BFQso (cfs) stream to provide a percentage of natural habitat (cfs) 

Natural Diverted 17% of 25% of 36% of 48% of 64% of 
Reach condition condition BFQso for BFQso for BFQso for BFQ50 for BFQso for 

H50 H60 H10 Hao H90 

3.5 Above 0.60 0.88 1.30 1.70 2.20 
Upper diversion 1.5 0.26 0.38 0.54 0.72 0.96 

Wailoa Ditch intake (W.1) Wailoa Ditch intake (W.2) 
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New Hamakua Ditch intake (NH·1) 
Diversion I Diverting all flow 10 dam/weir .10.Gontr?lgate 

10 onstream sluice 10·conveyance 

Diversion Diverting all flow Spreckels Ditch intake (S·10, Skimming Dam) 
10 dam I weir 10 control gate 0 siuicegate 0 conveyance 

Middle· 6.6 1.6 1.10 1.70 2.40 3.20 4.20 Upper 

Diversion Diverting all flow Center Ditch intake (C·1) 
10 dam I weir 0 control gate 10 onstream sluice 0 conveyance 

. 

Middle· 6.7 0.2 1.10 1.70 2.40 3.20 4.30 Lower 

Lower 7 0.2 1.20 1.80 2.50 3.40 4.50 

Hm,," minimum flow, defined as 64% of BFQ50. to provide 90% of natural instream habitat. 
em" " minimum flow, defined as 20% of BFQ50, to provide connectivity between ocean and slream habitats. 
Habitat units restored" total amount of habitat restored at H90 for the native species of oopu, hihiwai, and 
opae at 64% of BFQ50 . 
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Wet Dry Habitat 
season season units 

Hm;, (cis) em;,(c!s) restored (m) 
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change change 526 
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Wailoa Ditch intake (W-1) on AID Stream 

Diversion structure consists of a 36 feet (L) x 8 feet (H) dam. The intake grate (8 x 10 feet) spans across 
the stream channel and is about 6.5 feet above the stream. The control gate, gravel basin, and two sluice 
gates (3 x 3 feet, W x H) are situaled on the left stream bank. This section of Alo Stream is used to convey 
water from Spreckels Ditch to the Wailoa Ditch. 
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New Hamakua Ditch intake (NH-1) on AID Stream 

Diversion structure consists of a 10 feet tall curved dam, about 26 feet from the intake to the sluice gate. 
The dividing wall (43 feet in length) and the intake (5 x 2.2 feet, W x H) are situated on the left bank. The 
sluice gate (3 x 4.4 feet, W x H) is on the right bank. During normal flows, much of the water from Alo 
Stream is diverted in the Wailoa Ditch. During high flows when the Wailoa Ditch is full, excess water is 
diverted into New Hamakua Ditch via this intake. Alo Stream continues as a waterfall if flow was present. 



Wailoa Ditch intake (W-2) on Waikamoi Stream 

Diversion slruclure consisls of a 50 feel (LI x 4 feel (H) dam. The 
dividing wall, aboul41 feel in lenglh and 2.1 feel in heighl, is on Ihe 
left slream bank. Waler flows inlo Iwo inlets and is Iransported 10 Ihe 
Wailoa Dilch further downslream (by Ihe swinging bridge). A minor 
diversion is located on Ihe righl slream bank. Allhe Wailoa Dilch by 
the swinging bridge, Ihe radio gale (wilh floal chamber) conlrols Ihe 
waler enlering the New Hamakua Dilch (via a cross-Iunnel) when 
Wailoa Dilch is full. The Iwo sluice gales are 4 x 4 feel (W x H). 

Spreckels Ditch intake (S-10) on Waikamoi Stream 

Diversion slruclure consisls of a 31 feel (L) x 4.7 feel (H) dam. The 
dividing wall is 41 feel (LI x 1.8 feel (H) and has one opening Ihal is 3 
inches wide. The inlake (6.8 x 4 feet, W x H) is localed on Ihe left 
slream bank, wilh no sluice gale. This diversion diverts excess waler 
from Waikamoi 10 Kolea Siream. 
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Center Ditch intake (C-l) on Waikamoi Stream 

Diversion slruclure consisls of a 80 feel (L) x 6 feel (H) dam. Inlake 
and sluice gale (3.8 x 4.7 feel, W x H) siluale on Ihe left slream bank. 
The dividing wall is 50 feel (L) x 3 feel (H), and has Ihree openings 
wilh diameler of 0.6 feel. This seclion of Ihe Waikamoi Stream is 
used for conveying waler from Ihe Manuel Luis Dilch 10 Ihe Cenler 
Dilch. Downslream from Ihe diversion, Waikamoi Siream conlinue as 
a walertall when Ihere is flow. 
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Hm'" = minimum flow, defined as 64% of BFQ5o.lo provide 90% of nalural inslream habilat. 
em'" = minimum flow, defined as 20% of BFQ", 10 provide conneclivily belween ocean and slream habilals. 
Habilal units reslored = lolal amounl of habilal reslored al H90 for the native species of oopu, hihiwai, and opae a164% of BFQ". 
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Median base flow, Minimum flow, a percentage of natural BFQso, needed in the 
BFQso (cfs) stream to provide a percentage of natural habitat (cfs) 

17% of 25% of 36% of 48% of 64% of Natural Diverted Reach condition condition BFQso for BFQso for BFQso for BFQso for BFQso for 
Hso H60 H70 HBO H90 
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Hm;, = minimum flow, defined as 64% of BFOso. to provide 90% of natural instream habitat. 
em;, = minimum flow, defined as 20% of BF050, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at H90 for the native species of oopu, hihiwai, and 

at 64% of BF050. 
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Wet Dry Habitat 
season season units 

Hmin (efs) Cm;,(cfs) restored (m) 

No No 668 change change 

7.4 2.3 
1,498 

(+2.0) (+0.2) 



Koolau Ditch intake (K-33) on Puohokamoa Stream 

Diversion structure consists of a 41 feet (L) x 3.2 feet (H) dam. Intake 
(10 x 5 feet, W x H) is on the left stream bank, with no sluice gate. 
The control (radio) gate is connected to a float in the Koolau Ditch. 
When the ditch is full, the float rises and the control gate shuts to allow 
water flow downstream to the next ditch level, Le., Spreckels Ditch. 
The Koolau and Spreckels Ditch are situated at different elevations. 
The intakes on Puohokamoa Stream into these two ditches are about 
200 feet apart, with the Koolau Ditch intake upstream from the 
Spreckels Ditch intake. 

Spreckels Ditch intake (S-9) on Puohokamoa Stream 

Diversion structure consists of 37 feet (L) x 3.5 feet (H) dam. The 
intake (4 x 2 feet, W x H) is on the left stream bank. Water from 
Puohokamoa Stream flows past the gravel basin, 'lnto the Spreckels 
Ditch, and eventually ends up in Alo Stream (tributary of Waikamoi 
Strealn). The Koolau Ditch by Puohokalnoa Stream has a lower 
capacity. Therefore, the excess water captured by the Spreckels 
Ditch will continue to Ala Stream, where the Koolau Ditch has a higher 
capacity. 
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Manuel Luis Ditch intake (ML-3) on Puohokamoa Stream 

Puohokamoa Stream drops directly into Manuel Luis Ditch. The 
diversion structure does not have a sluice gate or gravel basin. The 
diversion dam is 30 feet in length and 6 feet high. 
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Hm;, ~ minimum flow, defined as 64% of BFQ,o, to provide 90% of nalural instream habilal. 
Cm;, ~ minimum flow, defined as 20% of BFQ,o, to provide connectivity between ocean and stream habitals. 
Habitat units restored ~ total amounl of habilat restored at Hoo for the native species of oopu, hihiwai, and 
opae at 64% of BFQ,o, 
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Wet Dry Habitat 
season season units 

Hm;, (cis) Cm;, (cfs) restored (m) 

No No 0 change change 

3,3 0,9 
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(+0.5) (+0.12) 



Spreckels Ditch intake (5-8) on Haipuaena Stream 

Haipuaena Stream drops directly into Spreckels Ditch. The diversion dam is 63 feet in length, and the 
control gate at the intake 5 feet wide. 
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Manuel Luis Ditch intake (ML-2) on Haipuaena Stream . 

Haipuaena Siream drops directly into Manuel Luis Dilch. The diversion dam is located on the opposile 
side of Ihe EMI access road, and it is 36 feel in lenglh and 6 feet high. 



PUNALAU I KOLEA STREAM 

Mauka 

........................................................ Spreckels 

~ 
l'; 
'" ~ ." 
~ 

····· ...... ·················t···························· Koolau 
~ 
ill 
;)j 
~ 

" ~ § 
0.: 

............................ 1 ......................... Manuel Luis 

Makai 

...... Spring 
USGS gaging station 
II Active 
o Inactive 
D Low Flow 
• Ungaged Site 

Hana Highway 

WI Terminal Waterfall 
Stream Section 

Gaining 
Losing 
DO' 
Uncertain 

DIAGRAM NOT TO SCALE 

Reach 

Upper 

Diversion 

Middle-
Upper 

Diversion 

Middle-
Lower 

Diversion 

Lower 

Median base flow, 
BFQ50 (cis) 

Natural 
condition 

3.9 

Diverted 
condition 

Above 
diversion 

Diverting all flow 

Diverting all flow 

Diverting alillow 

4.5 0.6 

Minimum flow, a percentage of natural BFQ50, needed in the 
stream to provide a percentage of natural habitat (cis) 

17% of 
BFQ50 for 

H50 

0.66 

0.77 

25% of 
BFQ50 for 

H60 

1.00 

36% of 
BFQ50 for 

H70 

1.40 

48% of 
BFQ50 for 

Hso 

1.90 

Spreckels Ditch intake (S·7) 

64% of 
BFQ50 for 

H90 

2.50 

o dam / weir0.GontrRLg~l~ 
o onstream sluiceltl;coli~eyan:Ce (S-6, Honomanu) 

Koolau Ditch intake (K-32) 
0dam / weir .. 0 conlrol gate 
o eASlfeaffi sluice 0 conveyance 

Manual Luis Ditch intake (ML.1) 
o dam / weir 0 control gate 
o onstream sluice 0 conveyance 

1.10 1.60 2.20 2.90 

Hm'" = minimum flow, defined as 64% of BFQ5o.lo provide 90% of natural instream habitat. 
em'" = minimum flow, defined as 20% of BFQ5o, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at Hoo for the native species of oopu, hihiwai, and opae a164% of BFQ5o. 
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Spreckels Ditch intake (S-7) on Kolea Stream 

Diversion structure consists of a 35 x 6 feet (W x H) dam with a valve 
(0.4 feet ID) that returns water to the stream. The intake (8 feet wide) 
is on the left stream bank. 

Koolau Ditch intake (K-32) on Kolea Stream 

Diversion structure consists of a 50 feet (L) x 13 feet (H) darn with the 
intake grate (17 x 28 feet), control gate (9.5 x 1.3 feet, W x H), dividing 
wall, and gravel basin on the left stream bank. There are two sluice 
gates on the left stream bank, each 3.6 feet wide x 5 feet high. The 
power house is no longer in operation. 
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Manuel Luis Ditch intake (ML-l) on Punalau Stream 

Diversion structure consists of a 39 feet (L) x 4.6 feet (H) dam, with 
the intake (4 x 1.8 feet, W x H) and sluice gate (3.8 x 4 feet, W x H) on 
the left stream bank. The dividing wall is 27 feet in length and 3.3 feet 
high with one opening for water to flow from the gravel basin to the 
intake. 
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Hm'" = minimum flow, defined as 64% of BFQ50. to provide 90% of natural instream habitat. 
em'" = minimum flow, defined as 20% of BFQ50, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat reslored at H90 for the native species of oopu, hihiwai, and opae at 64% of BFQ50. 
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Spreckels Ditch intake (5-2) on Honomanu Stream 

Diversion structure consisls of a 16 feel (L) x 2.7 feel (H) dam. Intake 
(2.3 x 3.3 feel, W x H) and sluice gale (2.5 x 2.7 feel, W x H) siluale 
on the left bank. The dividing wall has a heighl of 3.2 feet. 
Honomanu Siream conlinues as a walertall downstream from Ihe 
diversion, 

Spreckels Ditch intake (5-4) on Honomanu Stream 

Diversion slructure consisls of a curved dam about 66 feel in length. 
Inlake (4 x 3 feel, W x H) and sluice gale (4 x 3 feel, W x H) siluale on 
Ihe left bank. The dividing wall is 37 feel in lenglh. Honomanu 
Stream continues as a waterfall downstream from the diversion. 
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Spreckels Ditch intake (5-6) on Honomanu Stream 

Diversion slruclure consisls of an inlake grale (11 x 4 feel) Ihal spans 
the enlire slream channel. Gravel basin and Ihe sluice gale (2 x 4 
feet, W x H) siluale on Ihe left slream bank. The dividing wall is aboul 
5.5 feel in height. 
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1-13 



Spreckels Ditch intake (5-1) on Nuaailua Stream 

Diversion slructure consisls of a 25 feel (L) x 3.3 feel (H) dam. Inlake (1.7 x 2.32 feel, W x H) situale on Ihe left bank wilhoul a sluice gale. Two minor diversion pipes sil adjacent 10 Ihe diversion dam, with diamelers 0.62 
feel and 0.5 feet. Nuaailua Stream marks the start of the Spreckels Ditch. 
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emi" " minimum flow, defined as 20% of BFQ50, to provide connectivity between ocean and stream habitats. 

Wet 
season 

Hmio(cfs) 

Dry 
season 

emi" (cfs) 

Habitat units restored" total amount of habitat restored at H90 for the native species of oopu, hihiwai, and opae at 64% of BFQ5o. 
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Habitat units 
restored (m) 
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DIAGRAM NOT TO SCALE 

Traditional: 25 testified 

Median base now, Minimum now, a percentage of natural BFQ50, needed in the 
BFQ50 (cis) stream to provide a percentage of natural habitat (cis) 

Natural Diverted 17%01 25% of 36%01 48%01 64%01 
Reach condition condition BFQ50 for BFQ,. for BFQ,. for BFQ,. lor BFQ,. for 

H50 H60 H,. HBO Hen 

Upper 6 Above 1.00 1.50 2.20 2.90 3.80 diversion 

Koolau Ditch intake (K-17) 
Diversion Diverting all flow o dam / weir 0 control gate 

o onstream sluice Dconveyance 

Middle 6.8 0.8 1.20 1.70 2.40 3.30 4.40 

Lower 7.2 1.2 1.20 1.80 2.60 3.50 4.60 

Hm;" = minimum flow, defined as 64% of BFa". to provide 90% of natural instream habitat. 
Cm;" = minimum flow, defined as 20% of BFa", to provide connectivily between ocean and stream habitats. 
Habitat units restored = total amount of habitat reslored at Hen for the nalive species of oopu, hihiwai, and 
opae a164% of BFa". 
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Wet Dry Habitat units 
season season restored 

Hm;, (cfs) Cm;, (cis) (m) 

No No 886 change change 

4.5 1.4 
1,331 

(+3.5) (+0.4) 



Koolau Ditch intake (K-17) on West Wailuaiki Stream 

Diversion structure consists of a 30 feet (L) x 2 feet (H) dam. Intake (4.5 x 3 feet, W x H) and sluice gate (5.5 x 3 feel, W x H) situate on the right bank. The dividing wall between the gravel basin and the ditch is 33.5 feet 
in length. Water flows down a waterfall into a tunnel that runs further downstream into the intake and sluice struclures. Past the diversion, water flows down a waterfall. 
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DIAGRAM NOT TO SCALE 

INSTREAM USES 
Tradilional:· 25 teslified potential gatherers ofvegetation and fish 
Ecosystem: Native species dominance 

NONINSTREAM USES 
Traditional: No taro cullivation 
Diversions: 1 EMI major, 3 EMI minor 

Recrealion: Outstanding (HSAraling) 
Water auality:ll1lpaired 

• EMI diverts 5.8 cis (dry times) to 10 cis (normal times) 01 water, 
9-15% of Keanae Lic and 2-4% of East Maui Lic water yield 

HydropowerPotential: Yes 

Median base flow, Minimum flow, a percentage of natural BFQso, needed in the 
BFQso (cfs) stream to provide a percentage of natural habitat (cfs) 

Natural Diverted 17% of 25% of 36% of 48% of 64% of 
Reach condition condition BFQso for BFQso for BFQso for BFQso for BFQso for 

Hso H60 H70 HBO H90 

Upper 5.8 Above 0.99 1.50 2.10 2.80 3.70 diversion 

Diversion Diverting all flow Koolau Ditch intake (K-16) 
o dam Iweir 10 control gate 10 onstream sluice 0 conveyance 

Middle 6.8 1.20 1.70 2.40 3.30 4.40 

Lower 7.2 1.5 1.20 1.80 2.60 3.50 4.60 

Hmi" = minimum flow, defined as 64% of BFaso. to provide 90% of natural instream habitat. 
Cmin:::: minimum flow, defined as 20% of BFQso, to provide connectivity between ocean and stream. 
Habitat units restored = total amount of habitat restored at H90 for the native species of oopu, hihiwai, and 
opae at 64% 01 BFa,o. 
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Wet Dry Habitat units 
season season (HU) 

Hmio (cfs) emio (cfs) restored (m) 

No No 951 change change 

4.5 1.4 
1,452 

(+3.2) (+0.2) 



Koolau Ditch intake (K-16) on East Wailuaiki Stream 

Diversion dam consists of two walls, one man-made dam (34 feel- L, 4.4 feet - H), and a natural dam (61 feet - L, 5.5 feet - H). Intake (5 x 4 feet, W x H) and sluice gate (3 x 2 feet, W x H) situate on the left bank. The 
dividing wall between the gravel basin and the ditch is 42 feet (L) x 5 feet (H) and has two openings. 
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DIAGRAM NOT TO SCALE 

INSTREAMuSES NONINSTREAM USES 
Traditional: No taro cultivation Traditional: 0 testified potential gatherers of vegetation and lish 

Ecosystem: Native species d0tninance Diversions: 1 EMI major per stream, 8 EMI minor (7 on Kopiliula) 
Recreation: Substantial"(HSArating) 
Water Quality: Impaired 

• EMI diverts 6 cfs (dry times) to 11 cfs (normal times) of water, 
15-26% of Nahiku Lic and 2-4% of East Maui Lic water yield 

.HydropowerPotentiai: No 

Minimum now, a percentage of natural BFQ5', needed in the 
stream to provide a percentage of natural habitat (cfs) 

Natural Diverted 17% of 25% of 36% of 4B%of 64% of 
Reach condition condition BFQ5' for BFQso for BFQ5' for BFQ5' for BFQ5' for 

Hso H60 H70 HBO H90 

5 Above 0.85 1.30 1.80 2.40 3.20 
Upper diversion 1.1 0.19 0.28 0.40 0.53 0.7 

Koolau Ditch intake (K·14) Koolau Ditch intake (K·15) 
o dam Iweir o dam Iweir 

Diversion Diverting all flow o control gate o control gate 
o eRstream sluice o onstream sluice 
o conveyance 0t&i]veygWce (ditch) 

6.5 1.2 1.10 1.60 2.30 3.10 4.20 
Middle 

2.2 1.1 0.37 0.55 0.79 1.10 1.40 

Lower 9.5 2.8 1.60 2.40 3.40 4.60 6.10 

Hmio " minimum flow, defined as 64% of BFQ5'. to provide 90% of natural instream habitat. 
Cmin = minimum flow, defined as 20% of BFQ50, to provide connectivity between ocean and stream habitats. 
Habitat units restored" total amount of habitat restored al H90 for the native species of oopu, hihiwai, and 
opae at 64% of BFQ5o. 
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Wet Dry Habitat units 
season season restored 

Hmi, (efs) emi,(cfs) (m) 

No No 901 

change change 300 

4.2 (+3) 1.3 (+0.2) 

no change +0.1 805 

0 

I 5.8 (+0) 2.9 (+0) 



Koolau Ditch intake (K-14) on Puakaa Stream 

Diversion struclure consists of a 46 feel (L) x 2.3 feel IH) dam. Intake 15.7 x 5.2 feet, W x H) and sluice 
gate 12 x 4 feet, W x H) situate on the left bank, with the sluice gate further downstream from the intake. 
The dividing wall between the gravel basin and the ditch has an opening with diameter of 1.6 feet. 
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Koolau Ditch intake (K-15) on Kopiliula Stream 

Diversion structure is located by Hana Highway and consists of a 25.5 feet IL) x 2 feet IH) dam. Intake 
and sluice gate situate on the left bank. Water from Kopiliula flows downstream and co-mingles with the 
ditch water (diverted from Makapipi, Hanawi, Kapaula, Waiaaka, Paakea, Waiohue, and Puakaa Streams) 
in the gravel basin and then flows back into the Koolau Ditch (tunnel) on the left bank. 
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DIAGRAM NOT TO SCALE 

INSTREAM USES 
Traditional: 25testified po\entialgatherers of vegetation aodfish 
Ecosystem: . Native species dominance 

NONINSTREAM USES 
Traditional: No taro cultivation 
Diversions: 2 EMI major,S EMI minor 

Recreation:' Outstanding (HSA rating) 
Water Quality: Not impaired 

• EMI diverts 5 cfs (dry times) to 6.5 cfs (normal times) of water, 
14-19% of Nahiku Lic and 2-3% of East Maui Lic water yield 

HydropowerPotential: No 

Median base flow, Minimum flow, a percentage of natural BFQ", needed in the 
BFQ" (cfs) stream to provide a percentage of natural habitat (cfs) 

Natural Diverted 17% of 25% of 36% of 48% of 64% of 
Reach condition condition BFQ" for BFQ" for BFQ" for BFQ" for BFQ" for 

H" H60 H70 H80 H90 

Above Upper 5 diversion 0.85 1.30 1.80 2.40 3.20 

Koolau Ditch intake (K-13) 
Diversion Diverting all flow o dam I weir [;11 control gate 

[;11.9flSlFeam sluice o conveyance 

Middle 6 1.00 1.50 2.20 2.90 3.80 

Lower 7.5 2.1 1.30 1.90 2.70 3.60 4.80 

Hm'" = minimum flow, defined as 64% of BFQ50. to provide 90% of natural instream habitat. 
Cmi" = minimum flow, defined as 20% of BFQ50, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at H90 for the native species of oopu, hihiwai, and 
opae at 64% of BFQ5o. 

1-23 

Wet Dry Habitat units 
season season restored 

Hm'" (cfs) Cm'" (cfs) (m) 

No No 
change change 562 

4.4 1.3 
932 

(+2.7) (+0.1) 



Koolau Ditch intake (K·13) on Waiohue Stream 

The intake (2.4 x 2.1 feet, W x H) is further upstream from the sluice gate (1.4 x 5.9 feet, W x H). Water flows from a waterfall into the plunge pool, where it is diverted into the intake grate and then through a short tunnel 
into the gravel basin downstream from the intake. The dividing wall of the diversion structure has two openings with diameters 1.3 feet and 0.8 reet diameter. 
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DIAGRAM NOT TO SCALE' 

INSTREAM USES 
TraditiDnal: 25 testified potential gatherers of vegetation and fish 
Ecosystem: Nativespeciesdomihance 
Recreation: Substantial (HSArafing) 
WaterQuality: Not impaired 
Hydropower Potential: No 

Median base flow, Minimum flow, a percentage of natural BFQ50, needed in the 
BFQ50 (cfs) 

Natural Diverted Reach condition condition 

Upper 0.9 Above 
diversion 

Diversion Diverting all flow 

Middle 4.7 3.8 

Lower 5.5 4.6 

stream to provide a percentage of natural habitat (cfs) 

17% of 
BFQ50 for 

H50 

0.15 

0.80 

0.94 

25% of 36% of 48% of 
BFQ50 for BFQ50 for BFQ50 for 

H60 H70 Hso 

0.23 0.32 0.43 

Koolau Ditch intake (K-10) 
o dam / weir 0 controlgate 
0_ sluice 0 conveyance 

1.20 1.70 2.30 

1.40 2.00 2.60 

64% of 
BFQ50 for 

H" 

0.58 

3.00 

3.50 

Hm;, = minimum flow, defined as 64% of BFQ". to provide 90% of natural instream habitat. 
em;, = minimum flow, defined as 20% of BFQ", to provide connectivity between ocean and stream habitats . 
Habitat units restored = total amount of habitat restored at H90 for the native species of oopu, hihiwai, and opae at 64% of BFQ5o. 
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Koolau Ditch intake (K-10) on Paakea Stream 

Diversion structure consists of a 24 feet (L) x 3.6 feet (H) dam. Intake (2.7 x 1.05 feet, W x H) and sluice gate (3.1 x 2.5 feet, W x H) situate on the left bank. The dividing wall between the gravel basin and the ditch has 
an opening with diameter of 0.7 feet. 
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DIAGRAM NOT TO SCALE 

Reach 

Diversion 

Middle 

Lower 

Median base flow, 
BFQ50 (cIs) 

Natural 
condition 

Diverted 
condition 

Diverting all flow 

0.77 0.77 

1.1 1.1 

Minimum now, a percentage of natural BFQ50, needed in the 
stream to provide a percentage 01 natural habitat (cIs) 

17%01 
BFQ50 lor 

H50 

0.13 

0.19 

25% of 
BFQ50 lor 

H60 

36%01 
BFQ50 for 

HJO 

48% of 
BFQ50 for 

HBO 

Koolau Ditch intake (K-9) 
o dam f weir 0 control gate 
0' onstream sluice 0" conveyance 

0.19 0.28 0.37 

0.28 0040 0.53 

64% of 
BFQ50 for 

H90 

0049 

0.70 

Hm', = minimum flow, defined as 64% of BFQso. to provide 90% of natural instream habitat. 
em" = minimum flow, defined as 20% of BFQ50, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at H90 for the native species 01 oopu, hihiwai, and opae at 64% of BFQ50. 
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NONINSTREAM USES 
Traditional: No taro cultivation 
Diversions: 1 EMI major 
• EMI diverts minimal amounts of water from Waiaaka Stream. 
• The stream is used to convey water from a development tunnel to 

the ditch. 



Koolau Ditch intake (K-9) on Waiaaka Stream 

Waiaaka Stream is used to convey water from a development tunnel into the Koolau Di!ch. The stream was dry downstream from the diversion. No physical measurements were recorded. 
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DIAGRAM NOT TO SCALE 

Reach 

Upper 

Diversion 

Middle 

Lower 

Median base flow, 
BFQ" (efs) 

Natural 
condition 

2.8 

Diverted 
condition 

Above 
diversion 

Diverting all flow 

5.1 2.1 

5.7 2.6 

Minimum flow, a percentage 01 natural BFQ", needed in the 
stream to provide a percentage 01 natural habitat (efs) 

17%01 
BFQ" lor 

H" 

0.48 

0.87 

0.97 

25%01 
BFQ" lor 

H60 

0.70 

36%01 
BFQ" lor 

H70 

1.00 

48%01 
BFQ" lor 

Hso 

1.30 

Koolau Ditch intake (K-7) 
0.da,'T'l~,~ir 0 control gate 
t)sluice"gate 0 conveyance 

1.30 1.80 2.40 

1.40 2.10 2.70 

64%01 
BFQ" lor 

H90 

1.80 

3.30 

3.60 

Wet 
season 

Hm," (efs) 

Dry 
season 

em'" (efs) 

Hmi" = minimum flow, defined as 64% 01 BFOw. to provide 90% 01 natural instream habitat. 
em," = minimum flow, defined as 20% of BFOsD, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at H9D for the native species of oopu, hihiwai, and opae at 64% of BFOsD. 

NONINSTREAM USES 
Traditional: No taro cullivation 
Diversions: 2 EMI major, 5 EMI minor 

Habitat units 
restored (m) 

'INSTREAM USES 
Ti~di\igg¥I,:~6teS'tin~J~6tential gatherers of vegetation and fish 
Ecosystetl1:"'Jie~anpn?tive species samedominance 
Recr~ation:'Subst~rti,~I(.~SA rating) 
'!'!aterOpalitX.N?tj'T'paired 

• EMI diverts 3 cfs (dry times) to 5.2 cfs (normal times) of water, 
8-15% of Nahiku Lic and 1-2% of East Maui Lie water yield 

: Hydropol'ler~9tentiaUNp:·i 
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Koolau Ditch intake (K-7) on Kapaula Stream 

Diversion structure consists of a 19.5 feet (L) x 2.7 feet (H) dam. Intake grate (3 x 19 feet, W x L) situates on the right bank with no sluice gate. Water flows down a small cascading watertall before reaching the diversion. 
Downstream of the diversion appears to have an existing diversion dam. According to Garret Hew, the stream is losing upstream of the old dam. Therefore, the diversion dam was moved further upstream from the losing 
section. 
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DIAGRAM NOT TO SCALE 

INSTREAM USES 
Traditional: 30 testifiedga\herers of vegetation and fish 
Ecosystem:, Native species dominance 
Recreation: Outstanding (HSA rating) 
Water Quality: Impaired 
Hydropower Potential: Ves 

Median base flow, Minimum flow, a percentage of natural BFQ50, needed in the 
BFQ50 (cfs) stream to provide a percentage of natural habitat (cfs) 

Natural Diverted 17% of 25% of 36% of 48% of 64% of 
Reach condition condition BFQso for BFQ50 for BFQ,o for BFQ50 for BFQso for 

Hso H60 H70 H80 H90 

Upper 4.6 Above 0.78 1.20 1.70 2.20 2.90 diversion 

Koolau Ditch intake (K·4) 
Diversion Diverting all flow o dam Iweir o control gate 

o onstream-sluice o conveyance 

Middle 24 19 4.10 6.00 8.60 12.00 15.00 

Lower 26 21 4.40 6.50 9.40 12.00 17.00 

Hm;" = minimum flow, defined as 64% of BFQso. to provide 90% of natural inslream habitat. 
Cm;" = minimum flow, defined as 20% of BFQ,o, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at H90 for the native species of oopu, hihiwai, and 
opae at 64% of BFQ50. 
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Wet Dry Habitat units 
season season restored 

Hm;, (cfs) Cm;, (cfs) (m) 

No No 1,296 change change 

No (+ 0.1) 
change 0 Wetted 

pathway 



Koolau Ditch intake IK-4) on Hanawi Stream 

Diversion structure consists of a 38 feet IL) dam. Intake and sluice gate (2.97 x 4 feet, W x H) siluate on the right bank, with the intake grate about 30 feet upstream of the sluice gate. Minor diversion on the right bank 
consists of 2 white pipes Ihat transmit seepage flow into the gravel basin. Water flows down a walerfall before reaching the diversion. 
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DIAGRAM NOT TO SCALE 

Median base flow, Minimum flow, a percentage of natural BFQso. needed in the 
BFQso (cfs) stream to provide a percentage of natural habitat (cfs) 

17% of 25% of 36% of 48% of 64% of Wet Dry Habitat 
Natural Diverted units Reach condition condition BFQso for BFQso for BFQso for BFQso for BFQ50 for season season restored H50 H60 H70 HBO H90 Hm,,(cfs) em" (cfs) (m) 

Upper 1.3 Above 0.22 0.33 0.47 0.62 0.83 diversion 

Koolau Ditch intake (K-1) 
Diversion Diverting all flow o dam I weir 0 control gate 

o onstream sluice 0 conveyance 

Middle 

Lower 

Hm," = minimum flow, defined as 64% of BF05o. to provide 90% of natural instream habitat. 
em'" = minimum flow, defined as 20% of BF05o, to provide connectivity between ocean and stream habitats. 
Habitat units restored = total amount of habitat restored at H90 for the native species of oopu, hihiwai, and opae at 64% of BF05o . 
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Koolau Ditch intake (K-l) on Makapipi Stream 
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STATION 49+65.18 
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]'(pEl 
STATION 50+14.38 
0/5 lEFT 0.47' 
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SCALE: 1 /8~ = "-0" 
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(4) ~'iI TYPE 316 STAINlESS ---+----------1> 
SlEEL ANQ-lOR BOLTS, DRlLL 
AND EPOXY, 12" t.41N EMBEDMENT 

12')(12' PEDESTAL, TYP 

DETAIL 
SCALE: 1 1/2~ = l'_OH 

DETAIL 
SCALE: 1 1/2H = "_On 

(4) 1.4'; TYPE 316-----+----4 
STAINLESS $lEE!. ANCHOR 
BOLTS, DRill AND EPOXY, "-'""""",~'-'--i' 
12" MIN EMBEDMENT .,-

HBGHT ·H· 

" o· 
s: 10' S" 

:::: 20' 5" 

:;;: 30' 5" 

TYPICAL TYPE 1 TRESTLE FOUNDA TlON SCHEDULE 
I'!DTH .'11' 

FOR VARIOUS lRlBUTARY SPAN LENGlHS, J> • (L, + L,) 
HBGHT "H" ~ 24'-0· ~ 35'-0· ~ 45'-0" ~ 55'-0· ~ 65'-0· ~ 75'-0" 

0' s" 3' 6' 4' O' 4' S" 5' O· 5'-6' 6' O' 

:;;: "-6' 4' O' 4' 6" 5' O· 5' 6" 6' O· 

:::: 2' 6" 4' S' 5'-0' 5'-6" 6' O' 

~ 3' 6" 5' O· 5' S' 6' O' 

:;;: 4'-6' 5' 6" 6' O' -
:;;: 5'-6" 6' O' 

TYPE 2 AND 3TRESTLE FOUNDA TlON SCHEDULE 
I'!DTH "'II' 

FOR VARIOUS lRlBUTARY SPAN LENGTHS, J> • (L, + L,) 
~ 24'-0" ~ 35'-0· ~ 45'-0· ~ 55'-0" ~ 65'-0· ~ 75'-0· 

" s" l' o· 2' o· 
"-6' Z' O· 2' O· 2' O· 2' O· 

1'-9" 2' O· 2' O· 2' O· 2' O· 2'-0' 
2'-rt 2' O· 2' O· 2'-0' 2' O· 2' O· 

APPROVED 
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CONSTRUCllQN NOlfS; 

1. lliE CONTRACTOR SHAll BE RESPONSIBLE FOR CONFORMANCE WllH THE 
APPlJCABL£ PROVISIONS OF THE WATER QUAUTY AND WATER POlLUTION CONTROL 
STANDARDS CONTAINED IN HAWAII ADMINISTRATIVE RUlES, l1lLE 11, CHAPTER 54, 
~WA1£R QUAUTY STANDARDS· AND TIM 11, CHAPlER 55, ·WATER POLLUllON 
CONTROL" AS v.ru AS CHAPTER 14 OF THE REVISED ORDINANCES Of HONOLULU 
1990, AS AMENDED. BEST MANAGEMENT PRACTICES SHAll BE EMPLOYED AT 
ALL llMES DURING CONSTRUCll0N. 
AND OTHER PROlECTlVE FAaUnES, WHICH SHAll. CONFORM WIlli THE "HAWAII 

2. TIlE CONTRACTOR SHAll PROVIDE, INSTALL AND MAltHAIN All NECESSARY SIGNS 
ADMINISTRATION RULES GOVERNING THE USE Of TRAme CONTROL DEVlCES AT 
WORK SITES ON OR ADJACENT TO PUBUC SlREETS AND HIGHWAYS", ADOPTED BY 
lliE DIRECTOR OF TRANSPORTATION AND THE OJRRENT U.S. FEDERAl HIGHWAY 
ADMINISlRAllON'S "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR SlREETS 
AND HIGHWAYS, PART VI - lRAFFle CONTROLS fOR SlREET AND HIGHWAY 
CONSTRUCTION AND MAINTENANCE OPERATIONs". 

3. NO t.tATffiIAL AND/OR EQUIPMENT SHALL BE STOCKPILED OR OTIlER\\1SE STORED 
WlllilN STREET RIGHTS-OF-WAY EXCfPT AT LOCAllONS D[S1GNAlED IN WRIllNG 
AND APPROVED BY lliE DEPARThtENT OF WAlER SUPPLY. 

4. lHE CONlRACTOR SHALL INSTALl lHE CONSlRUCTION TRAFFlC CONTROL DEVICES IN 
ACCORDANCE \\'1m lHE MUTCD AND TIlE HAWAII ADMINISTRATION RULfS AS 
SPECIfiED IN NOlE 15 ABOVE. 

S. mE CONTRACTOR, AT HIS OWN EXPENSE, SHALL KEEP !HE PROJECT AREA AND 
SURROUNDING AREA FREE FROM DUST NUISANCE. TIlE WORK SHAll BE IN 
CONFORMANCE I'IIm TIlE AIR POLLUllON CONTROL STANDARDS CONTAINED IN TIlE 
HAWAII ADMINISTRAllVE RULES, TIlLE 11, CHAPlER 60.1, "AIR POllUTION CONTROL". 

6. TIlE UNDERGROUND PIPES, CABLES OR DUCllJNES KNOWN TO EXIST BY mE ENGINEER 
FROM HIS SEARCH Of RECORDS ARE INDICAlED ON TIlE PLANS. lHE CONTRACTOR SHALL 
VERIFY TIlE LOCATIONS AND DEPTIlS Of lliE FACIUTIES AND EXERaSE PROPER CARE IN 
EXCAVATING IN TIlE AREA. WHEREVER CONNECTIONS OF NEW UTIUTIES TO EXISTING 
UTIUTIES ARE SHO\\tl ON TIlE PLANs, lliE CONTRACTOR SHAll EXPOSE mE EXISTING 
UNES AT lHE PROPOSED CONNECTIONS TO VERIFY TIlEIR LOCATIONS AND DEPTIlS PRIOR 
TO EXCAVAllON FOR TIlE NEW UNES. 

7. NONCOMPUANCE TO lHE ABOve: REQUIREMENTS SHAll MEAN IMMEDIATE 
SUSPENSION OF ALL WORK AND REMEDIAL WORK SHAU. COMMENCE JMMEDIAlELY. 
All COSTS INCURRED SHAll BE BIllED TO THE PERMllEE. fURlliERMORE, 
VIOLATORS SHALL BE SUBJECTED TO ADMINISTRATI\r£, CIVIL AND/OR CRIMINAL 
PENALTIES. 

STOCKPIUNG NOlES: 

1. All STOCKPIUNG WORK SHALL BE DONE IN ACCORDANCE WlTIl CHAPlER 14, 
ARllCLE 13, 14, lS AND 16, AS RELAlED TO STOCKPiliNG, EROSION AND 
SEDIMENT CONTROL OF TIlE REVISED ORDlNANCES OF HONOLULU, 1990, AS AMENDED. 

2. NO CONTRACTOR SHALl PERFORM ANY STOCKPIUNG OPERATION SO AS TO CAUSE 
FAWNG ROO<S, SOIL OR DEBRIS IN ANY FORM TO FALL, SUDE OR FLOW INTO 
ADJOINING PROPERTIES, STREETS OR NATURAL WAlERCOURSES. SHOULD SUCH 
VIOLATIONS OCCUR, THE CONTRACTOR SHALL IMMEDIATaY MAKE ALL REMEDIAL 
ACTIONS NECESSARY. 

3. NO STOCKPIUNG WORK SHALL BE DONE ON SAlURDAYS, SUNDAYS AND HOUDAYS 
AT ANY TIME WITHOUT PRIOR NOTICE TO TIlE IlRECTOR, DEPARThtENT OF WATER 
SUPPLY, PROVIDED SUCH STOCKPIUNG WORK IS ALSO IN CONFORMANCE 
WlTIl HAWAII ADMINISTRATIVE RULES, TIlLE 11, CHAPTER 46, "COMMUNITY 
NOISE CONTROL". 

4. TIlE UMITS OF TIlE AREA TO BE STOCKPILED SHAll BE FLAGG£D BEFORE TIlE 
COMMENCEMENT OF TIlE STOCKPIUNG WORK. 

S. All STOCKPIUNG OPERATIONS SHAll BE PERFORMED IN CONFORMANCE WIlli lHE 
APPUCABLE PROVISIONS OF TIlE WAlER QUAUTY AND WATER POllUTION CONTROL 
STANDARDS CONTAINED IN mE HAWAII AQMINISlRATI\f RULES, TIlLE 11, 
CHAPTER 54, ·WAfER QUAUTY STANDARDS· AND TIlLE 11, CHAPlER 55, "WAlER 
POLLUTION CONTROL- AND IF APPUCAELE, THE NPDES PERMIT fOR lliE PRO,£Cl 

6. TEMPORARY EROSION CONTROL PROCEDURES SHALL BE SUBMITTED FOR APPROVAL 
PRlOR TO APPUCATION FOR STDCKPIUNG PERMIT. 

7. IF TIlE STOCKPIUNG WORK INVOLVES CONTAMINAlED SOIL ANO/OR HAZARDOUS 
MAlERIALS, TIlEN ALL STOCKPIUNG WORK SHAll BE DONE IN CONFORMANCE Willi 
APPUCABLE STAlE AND FEDERAL REQUIREMENTS. CONTACT TIlE SOUO AND 
HAZARDOUS WASlE BRANCH OF lHE STAlE DEPARThtENT OF HEALlH FOR MORE 
INFORMATION (PHONE NUMBER: 586-4226). 

B. NON-COMPLIANCE TO ANY Of TIlE ABOVE REQUIREMENTS SHAll MEAN 
IMMEDIAlE SUSPENSION OF ALL WORK AND REMEDIAL WORK SHOULD COMMENCE 
IMMEDIAffiY. All COSTS INCURRED SHALL BE BllL£O TO lliE PERMllEE. 
FUR1l!ERMORE, VIOlATORS SHAll BE SUBJECTED TO ADMINISTRATI\r£, CML AND/OR 
CRIMINAL PENALTIES. 

9. AOEQUAlE PROVISIONS SHAll BE MADE TO PREVENT SURFACE WAlERS FROM 
DAMAGING TIlE CUT FACE OF AN EXCAVATION OR TIlE SLOPED SURfACES OF A FILL 
fURTIlERMORE, ADEQUAlE PROVISIONS SHALL BE MADE TO PREVENT SEDIIdENT-LADEN 
RUNOfF FROM LEAVING TIlE SITE. 

10. 'MiERE APPUCABLf AND FEASIBLE TIlE MEASURES TO CONTROL EROSION AND OTIlER 
POLLUTANTS SHALL BE IN PLACE BEFOOE ANY STOCKPIUNG WORK IS INlllAlEO. 
lEMPORARY EROSION CONTROLS SHALL NOT BE REMOVED BEFORE PERMANENT 
EROSION CONTROLS ARE IN-PLACE AND ESTABUSHED. 

11. lEMPORARY EROSION CONTROL PROCEDURES SHALL BE SUBMlffiO FOR APPROVAL 
PRIOR TO APPUCATION FOR STOCKPIUNG PERMIT. 

12. IF THE STOCKPIUNG WORK INVOLVES CONTAMINAlED Sell, TIlEN All STOCKPIUNG WORK 
SHAll BE DONE IN CONFORMANCE \'llTIl APPUCABLE STAlE AND FEDERAL REQUIREMENTS. 

13. NON-CQMPUANCE TO~-:AN:Y~ OF TIl,~E:g ABO,VE~i ~RE ,QU:KI"RtEM~ENTS;,( SHALL MEAN IMMEDIAlE SUSPENSION OF All AND SHAll COMMENCE IMMEDIAlELY. 
ALL COSTS INCURRED . BE I fURTIlERMORE, VIOLATORS 
SHALL BE SUB,£CTED TO I I , OViL AND/OR CRIMINAL PENALTIES. 

=-
A. lliE CONTRACTOR IS FULLY RESPONSIBLE FOR lliE SAFETY OF ALL WORKERS WI-lILf ON SIT£. 

lliE CONTRACTOR SHALL PROVIDE lliE PROPER EQUIPMENT, TRAINING, AND PERSONNEL IN 
ORDER TO COMPLElE lliE PROJECT IN A SAFE MANNER. 

B. lliE CONDIllON OF lliE EXlSllNG 11MBER FLUME BRIDGES IS POOR. mE BRIDGE STRUClURES 
MAY NOT BE ABLE TO SAFELY SUPPORT PERSONNEL DURING mE CONSTRUCllON OF mE 
UFElINE SYSlEM. THEREFORE, lHE CONTRACTOR WILL NOT BE ALLOWED TO USE TIlE BRIDGES 
TO PERfORM lliElR WORK (Wlm lliE EXCEPTION OF BRIDGE NO.1 'MilCH IS CDNSTRUClED Of 
CONCRElE). lHE CONlRACTOR SHALL PROVIDE lEMPORARY STRUCTURES TO GAIN ACCESS TO 
ALL WORK AREAS AND ACROSS ALL GUWES AND RAVINES THAT lHE BRIDGES CROSS OVER. TIlE 
lEMPORARY STRUClURES SHALL NOT RElY ON lliE EXISTING SlRUClURES FOR SUPPlEMENTAL 
SUPPORT. 

C. lHE CONTRACTOR IS RESPONSIBLE FOR DElERMINING THE APPROPRIATE LEVEL Of PERSONNEL 
PROTECTIVE EQUIPMENT TO BE USED ON-SIlE. 

D. TIlE CONTRACTOR SHALL PROVIDE AND MAINTAIN APPROPRIATE PERSONAL PROTECTIVE 
EQUIPMENT FOR EMPLOYEE USE DURING OPERAllONS ON-SIT£. SAFETY HARNESS, 
MEETING ANSI Al0.14, SHALL BE WORN AND USED WHEN EXPOSED TO ANY FALL OF FOUR 
FEET OR MORE IN HEIGHT, \\HERE lHE HEIGHT CANNOT BE PROPERLY GUARDED \\ITIl RAILS OR 
OlHER MEANS. 

E. KEEP ADDITIONAL PERSONAL PROTECTIVE EQUIPMENT ON HAND FOR USE BY VISITORS TO TIlE 
$11£ 

F. CONlRACTOR SHALL PROVIDE A HEALlli AND SAFETY PLAN FOR THE SITE. lHIS PLAN SHALL 
BE SUBMITTED TO lHE DEPARThtENT OF PUBUC WORKS AT LEAST 2 Wct:KS PRlOR TO TIlE START 
OF FJELD WORK. lHE CONTRACTOR SHALL HAVE RECEIVED TIlE COUNTY'S APPROVAL OF THE 
CONTRACTOR'S PROPOSED HEALlH AND SAFETY PLAN PRIOR TO SUBMITTING THE FIRST 
MONTIlLY PROGRESS PAYMENT. 

G. 1l!E CONTRACTOR SHAll PROVIDE DOCUMENTATION TIlAT EMPLO)ffS WORKING ON SITE 
HAVE READ 1l!E HEALTIl AND SAfETY PLAN FOR lHE SITE. 

H. SUBMIT FOR REVIEW AND APPROVAl., TIlE CONTRACTOR'S PROPOSED SAfETY 
REPRESENTATI\r£'S RESUME IDENTIFYING HIS OR HER WORK EXPERIENCE AND 
QUAUACATIONS. lliE MINIMUM QUAUFICATIONS SHALL BE Five: YEARS OF DIVERSIFIED 
CONSTRUCTION SAfETY EXPERIENCE, AND TWO YEARS EXPERIENCE RELATED TO lHE 
CONTRACT'S SCOPE Of WORK. THE CONTRACTOR SHAll HAVE RECEI\fD THE COUNTY 
ENGiNEER'S APPROVAL OF TIlE CONTRACTOR'S PROPOSED SAFETY REPRESENTATIVE PRIOR TO 
SUBMITTING TIlE FJRST MONlHLY PROGRESS PAYMENT. 

I. TIlE CONTRACTOR SHAll NOT REQUIRE ANY EMPLOYEE TO WORK UNDER CONDIllONS lliAT ARE 
UNSANITARY, HAZARDOUS, OR DANGEROUS TO lHE EMPLOYEE'S HEALTIl OR SAFElY, AS 
DElERMINED UNDER "SAFETY AND HEALTIl REGULAllONS FOR CONSTRUCllON" 
PROMULGATED BY THE SECRETARY OF LABOR UNDER SECTION 107 OF lliE CONTRACT WORK 
HOURS AND SAFETY STANDARDS ACT (40 U.S.C. 327 ET SEQ.), AS AMENDED. 

J. THE CONTRACTOR SHAll FULLY COMPLY WllH "SAFETY AND HEALlH REGULATIONS FOR 
CONSTRUCTION" PROMULGAlED BY lHE SECRETARY OF LABOR, \\I·UCH MAY BE OBTAINED 
FROM TIlE SUPERINlENDENT OF DOCUMENTS, GOVERNMENT PRINTING OfFICE, 
WASHINGTON D.C., 20402-9325. 

K. !HE CONTRACTOR SHALL CONDUCT II£EKLY "TOOL BOX" MEtllNGS FOR All EMPLOYEES ON 
SIT£. !HE PURPOSE Of TIlESE WEEKLY MEETINGS IS TO; 
A. DISCUSS OBSERVED AcaDENT TRENDS AND CAUSES 
B. PLAN SAFElY INTO TIlE WORK ACTIVITIES 
C. TAKE ACTION TO CORRECT WORKERs' SAFElY CONCERNS. 
D. REVIEW EMERGENCY PROCEDURES WI!H EMPLOYEES 

lHESE MEETINGS SHAll BE DOCUMENTED AND SUCH DOCUMENTATION fORWARDED TO 
TIlE COUNTY ENGiNEER 'MTIlIN ONE WEEK OF TIlE MEEllNG. 

lfMPORARY IITI! mESo 

A. ElfCTRICllY: THERE IS NO ElfCTRICAL SERV1CE AT TIlE 511£. 

a WATER SERVICE: THERE IS NO WATER SERVICE AT lHE SITE WATER REQUIRED FOR 
CONSlRUCTION OPERATIONS AND PERSONNEL USE MUST BE PRO\'1DED BY TIlE CONTRACTOR. 

C. SANITARY FAOUTIES: PROVIDE AND MAINTAIN REQUIRED lEMPORARY SANITARY FAOUTIES AT 
TIlE TIME OF PRO..ECT MOBIUZATION. MAINTAIN IN CLEAN AND SANITARY CONDIllON. UPON 
COMPLETION OF CONSTRUCTION, REMO\f lEMPORARY SANITARY FAOUllES. 

BEST MANAGEMENT PRACTICES: 

A. All WORK AREAS SHALL BE PROlECTED FROM EROSION RUNOff BY !HE PROPER INSTAllATION 
AND MAINTENANCE OF SILT FENCES AND ANY OTIlER MEANS NECESSARY TO KEEP DIRT, SILT, 
OR OlHER CONSTRUCllON RELATED MATERIALS FROM BEING TRANSPORlED/WASHED AWAY 
FROM TIlE PRO,£CT SllE AND INTO TIlE DRAINAGE SYSlEM. SEE WAlER POlLUTION AND 
EROSION CONTROL NOTES, SHEET C-2. 

CONSTRlJCTION fAC!! illES' 

A. CONSTRUCTION ENTRANCE: 
A. TIlE CONDmON OF TIlE ENTRANCE ROAD IS ROUGH AND UNIMPROvm. 
B. UTIUZE CONSTRUCTION EQUIPMENT lllAT CAN BE ACCOIdIdODATEO ON EXISTING 

ACCESS ROAD TO !HE SITE. 

APPROVED 
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WATER POLlUllON AND EROSION CONTROL NOTES: 

A. GENERAl: 

1. TIlE CONTRACTOR IS REMINDED OF THE REQUIREMENTS OF SECTION 20S -
WATER POIl.UTll1'l AND EROSiON CONTROl. IN THE SPECIAL PROVlS[ONS. SECTION 
20S DESCRIBES BUT IS NOT UMITED TO: SUBMITTAL REQUIREMENTS; SCHEDULING 
OF A WATER POllUTION AND EROS[ON CONTROl CONFERENCE 'MTH THE 
ENGINEER; CONSTRUCTION REQUIREMENTS; METHOD OF MEASUREMENT; AND 
BASIS OF PAYMENT. 

2. THE CONTRACTOR SHAll FOllOW THE GUIOEUNES IN THE "BEST MANAGEMENT 
PRACTICES MANUAl FOR CONSTRUCTION SITES IN HONOLULU", DATED MAY 1999 
IN DEVELOPING, INSTAWNG AND MAINTA[NING TIlE BEST MANAGEMENT 
PRACTICES (BMP) FOR TIlE PROJECT. 

3. TIlE ENG[NEER MAY ASSESS LIQUIDATED DAMAGES OF UP TO $27,SOO FOR 
NON-COMPLIANCE OF EACH BMP REQUIREMENT AND EACH REQUIREMENT STATED 
IN SECTION 2.0S, FOR EVERY DAY OF NON-COMPLIANCE. TIlERE IS NO MAXIMUM 
LIMIT ON TIlE AMOUNT ASSESSED PER DAY. 

4-. TIlE ENGINEER iIILl DEDUCT THE COST FROM THE PROGRESS PAYMENT FOR All 
CITATIONS RECEIVED BY THE DEPARTMENT FOR NON-COMPLIANCE OR THE 
CONTRACTOR SHAll REIMBURSE THE STATE FOR TIlE FULL AMOUNT OF THE 
OUTSTANDING COST INCURRED BY THE STATE. 

5. FOR PROJECTS THAT REQUIRE A NPDES PERMIT FROM THE OEPARTMENT OF 
HEALTH, INSTALL A RAIN GAGE PRIOIl TO ANY FIELD WORK INCLUDING THE 
INSTALLATION OF ANY SITE-SPECIFIC BEST MANAGEMENT PRACTICES. THE RAIN 
GAGE SHAll HAVE A TOlERANCE OF AT LIAST 0.05 INCHES OF RAINFALL, AND 
HAIJE AN OPENING OF AT LEAST ONE-INCH IN DIAMETER. INSTAll THE RAIN 
GAGE ON lHE PROJECT SITE IN AN AREA lHAT I'IlLl NOT DETER RAINFAll FROM 
ENTERING THE GAGE OPENING. lHE RAIN GAGE INSTALLATION SHALL BE STABlE 
AND PLUMBED. DO NOT BEGIN FIELD WORK UNTIL TIlE RAIN GAGE IS INSTALlED 
AND SITE-SPECIFIC BEST MANAGEMENT PRACTICES ARE [N-PLACE. 

B. WASTE DISPOSAl: 

1. WASTE MATERIALS 

All WASlE MATERIALS SHAll BE COllECTED AND STORED IN A SECURELY 
LIDDED METAL DUMPSTER. TIlE DUMPSTER SHAll MEET All LOCAL AND STATE 
SOUD WAS1E MANAGEMENT REGULATIONS. ALL TRASH AND CONSTRUCTION 
DEBRIS FROM TIlE SITE SHAll BE DEPOSITED IN THE DUMPSTER. TIlE DUMPSTER 
SHALL BE EMPTlED A MINIMUM OF TWICE PER WEEK OR AS OFTEN AS IS 
DEEMED NECESSARY. NO CONSTRUCTION WASl£ MATERIALS SHAll BE BUR[ED 
ONSITE. THE CONTRACTOR'S SUPERVlSORY PERSONNEL SHALL BE INSTRUCTED 
REGARDING TIlE CORRECT PROCEDURE FOR WASTE DISPOSAL NOTICES STATING 
THESE PRACTICES SHAll BE POSTED [N lHE OFFICE TRAILER AND TIlE 
CONTRACTOR SHALL BE RESPONSIBLE FOR SEE[NG TIlAT THESE PROCEDURES 
ARE FOllOWED. 

POST AT 
6'-0", 
TYPICAL 

2. HAZARDOUS WASTE 

ALL HAZARDOUS WASTE MATERIALS SHALL BE DISPOSED OF IN TIlE MANNER 
SPEC[FlED BY LOCAL OR STATE REGULATIONS OR BY THE NANUFACTURER. TI-lE 
CONTRACTOR'S SITE PERSONNEL SHAll BE INSTRUCTED IN lHESE PRACTICES 
AND SHALL BE RESPONSIBLE FOR SEEING lHAT lHESE PRACTICES ARE 
FOLlOIlm. 

3. SANITARY WASTE 

All SANITARY WASTE SHAll BE COLLECTED FROM THE PORTABLE UNITS A 
MINIMUM OF ONCE PER WEEK, OR AS REQUIRED. 

C. EROSION AND SED[MENT CONTROL INSPECTlON AND MAINTENANCE PRACTICES: 

1. All CONTRct MEASURES SHALL BE INSPECTED AT lEAST ONCE EACH WEEK, 
AND 'MTi-iIN 24 HOURS FOLlO'MNG ANY RAINFAll EIJENT OF 0.5 INa-JES OR 
GREATER. 

2. All MEASURES SHAlL BE MAINTAINED IN GOOD WORKING ORDER. IF REPAIR IS 
NECESSARY, IT SHAlL BE INITIATED 'MlHIN 2.4- HOURS AFTER THE INSPECTlON. 

3. BUILT-UP SED[MENT SHAll BE REMOVED FROM SILT FENCE WHEN IT HAS 
REACHED ONE-lHIRD THE HEIGHT OF THE FENCE. 

4. S[LT SCREEN OR FENCE SHAll BE INSPECTED FOR DEPlH OF SEDIMENT, TEARS, 
TO VERIFY lHAT THE FABRIC IS SECURELY ATTA(}lED TO THE FENCE POSTS OR 
CONCRETE SLAB AND TO VERIFY THAT THE FENCE POSTS ARE FIRMLY IN THE 
GROUND. THE BOTTOM OF THE SILT SCREEN SHAll BE INSPECTED AND VERIFIED 
lHAT IT IS BURIED A MINIMUM OF 6 INCHES BELOW lHE EXISTING GROUND. 

5. TEMPORARY AND PERMANENT SEEDING AND PLANTING SHAll BE INSPECTED FOR 
BARE SPOTS, WASHOUTS AND HEALTIlY GROWTH. 

6. A MAINTENANCE INSPECTION REPORT SHALL BE MADE PROMPTLY AffiR EACH 
INSPECTION BY THE CONTRACTOR. 

7. TIlE CONTRACTOR SHALL SELECT A MINIMUM OF THREE PERSONNEL WHO SHAll 
BE RESPONSIBLE FOR INSPECTlONS, MAINTENANCE AND REPAIR ACTIVITIES AND 
FlWNG OUT lHE INSPECllON AND MAINTENANCE REPORT. 

B. PERSONNEL SELECTED FOR THE INSPECTlON AND MAINTENANCE RESPONSlBILITlES 
SHAll RECEIVE TRAINING FROM THE CONTRACTOR. THEY SHALL BE TRAINED IN 
All THE INSPECTION AND MA[NTENANCE PRACTlCES NECESSARY FOR KEEPING 
lHE EROSlON AND SEDIMENT CONTROlS USED ONSlTE IN GOOD WORKING ORDER. 

O. GOOD HOUSEKEEPING BEST MANAGEMENT PRACTICES: 

1. 

2. 

MATERIALS POLlUTION PREI£NTlON PLAN 

A. APPLICABLE MATERIALS OR SUBSTANCES LISTED BELOW ARE EXPECTED TO 
BE PRESENT OOSll£ DURING CONSTRUCTION. OTHER MAl£RIALS AND 
SUBSTANCES NOT LISTED BELOW SHAll BE ADDED TO lHE INVENTORY. 
STEEL 
CONCRETE 
DETERGENTS 
PETROLEUM BASED PRODUCTS 
aEAN[NG SOLVENTS 
""0 
EPOXY RESIN 

B. MATERIAL NANAGEMENT PRACTICES SHAll BE USED TO REDUCE lHE RISK 
OF SPillS OR OTHER ACCIDENTAL EXPOSURE OF MATERIALS AND 
SUBSTANCES TO STORM WATER RUNOFF. AN EFFORT SHALL BE MADE TO 
STORE ONLY ENOUGH PRODUCT AS IS REQUIRED TO DO lHE JOB. 

C. ALL MATERlALS STORED ONSITE SHALL BE STORED IN A NEAT, ORDERLY 
MANNER IN THEIR APPRCf'RIATE CONTAINERS AND IF POSSIBlE UNDER A 
ROOF OR OTHER ENClOSURE. 

O. PRODUCTS SHAlL BE KEPT IN THEIR ORIGINAL CONTAINERS WITH THE 
ORIGINAL MANUFACTURER'S LABEL 

E. SUBSTANCES SHAll NOT BE MIXED \\'ITI-I ONE ANOlHER UNlESS 
RECOMMENDED BY THE MANUFACTURER. 

F. I'/HENEIJER POSSIBlE, A PRODUCT SHAll BE USED UP COMPLEffiY BEFORE 
DISPOSlNG OF TIlE CONTAINER. 

G. MANUFACTlJRER'S RECOMMENDATIONS FOR PROPER USE AND DISPOSAL 
9iALl BE FOLLOWED. 

H. THE CONTRACTOR SHAll CONDUCT A DA[LY INSPECTlON TO ENSURE PROPER 
USE AND DISPOSAL OF MATERIALS ONSITE. 

HAZARDOUS MATERIAL POllUTlON PREVENTION PLAN 

A. PRODUCTS SHAll BE KEPT IN ORIG[NAl CONTAINERS UNlESS THEY ARE NOT 
RESEALABlE. 

B. ORIGINAL LABELS AND MATERIAL SAFETY DATA SHEETS (MSDS) SHALL BE 
RETAINED. 

C. SURPLUS PRODUCTS SHAll BE DISPOSED OF ACCORDING TO 
MANUFACTlJRERS' INSTRUCTIONS OR LOCAL AND STATE RECOMMENDED 
METHODS. 

1. SET POSTS AND EXCAVAlE A 6"x6" TRENCH 
UPSLOPE ALONG THE UNE OF POSTS. 

2. STAPlE mRE FENQNG TO THE POSTS. 3. ATTACH TIlE FIlTER FABRIC TO lHE mRE 
FENCE AND EXTEND IT INTO THE TRENOi. 

3. ATTACH lHE FIlTER FABRIC TO lHE ~RE 

SiLT FENCE NOTES llMf.liQEi 

3. ONSITE AND OFfSllE PRODUCT SPECIFIC PLAN 

A. THE FOLlOWING PRODUCT SPECIFIC PRACTICES SHAlL BE FOllOWED OOSlTE: 

1) PETROLEUM BASED PRODUCTS: 
All ONSiTE VEHICLES SHAll BE MONITORED FOR LEAKS AND RECEIVE 
REGULAR PREIJENTIVE MAINTENANCE TO REDUCE THE CHANCE OF 
LEAKAGE. PETROlEUM PRODUCTS SHALL BE STORED [N TIGHllY SEALED 
CONTAlNERS WHICH ARE ClEARLY LABillD. ANY ASPHALT SUBSTANCES 
usm ONSITE SHAll BE APPUED ACCORDING TO TIlE MANUFACTlJRER'S 
RECOMMENDATIONS. 

2) FERTIUZERS: 
FERTILIZERS USED SHAll BE APPUED ONLY IN THE MINIMUM AMOUNTS 
RECOMMENDED BY THE MANUFACTlJRER. ONCE APPLIED, FERllUZER 
SHAll BE WORKED INTO THE SOIL TO LIMIT EXPOSURE TO STORM WATER. 
STORAGE SHAlL BE IN A COVERED SHED. lHE CONTENTS OF ANY 
PARTIAllY USED BAGS OF FERTILIZER SHAll BE TRANSFERRED TO A 
SEALABlE PLASTIC BIN TO AVOID SPillS. 

3) PA[NTS: 
All CONTAINERS SHALL BE TIGHTLY SEAlED AND STORED WHEN NOT 
REQU[RED FOR USE. EXCESS PAlNT SHAll NOT BE DISCHARGED TO TIlE 
HIGHWAY DRAINAGE SYSTEM BUT SHAll BE PROPERLY DISPOSED OF 
ACCORDING TO MANUFACTlJRERS' INSTRUCTIONS OR STATE AND LOCAL 
REGULAllONS. 

4) CONCR[1£ TRUCKS: 
CONCRETE TRUCKS SHAll BE AllOWED TO WASH OUT OR D[SCHARGE 
DRUM WASH WATER ONLY AT A DESIGNATED SITE. WATER SHAll NOT BE 
DISCHARGED IN THE HIGHWAY DRAINAGE SYSTEM OR WATERS OF THE 
UNITED STATES. THE CONTRACTOR SHAll CONTACT DRINKING WATER 
BRANCH, DEPARTMENT OF HEALTH AT 586-42.58 TO RECEIVE PERMISSiON 
TO DESIGNATE A DISPOSAL S[TE. THE CONTRACTOR SHAll CLEAN 
D[SPOSAL SlTE AS REQUIRED OR AS REQUESTED BY THE OWNER'S 
REPRESENTATIVE. 

8. OFf SITE VEHIClE TRACK[NG: 
A STABIUZED CONSTRUCTION ENTRANCE SHALL BE PROVIDED TO HELP 
REDUCE VEHICLE TRACKING OF SEDIMENTS. THE PAVED STREET ADJACENT TO 
lHE SITE ENTRANCE SHALL BE ClEANED DAILY OR AS REQU[RED TO REMOIJE 
ANy EXCESS MUD, COLD PLANED MATERIALS, DIRT OR ROCK TRACKED FROM 
lHE SITE. DUMP TRUCKS HAUUNG MATERIAL FROM THE CONSTRUCTION S[TE 
SHAll BE COVERED \\lTH A TARPAULIN. 

UMITS OF 
CONSTRUCTION 

WIRE FENONG 

FILTER FABRIC 

BACKFIll AND 
COMPACT ---,: 

1. A SILT FENCE SHALL SURROUND THE EXCAVATION AREA FOR EACH FOUNDATION PAD .THE HEIGHT 
OF THE SILT FENCES SHAll NOT EXCEED 36 INCHES (HIGHER FENCES MAY BE IMPOUND VOlUMES 
Of WATER SUFFIQENT TO CAUSE FAILURE Of lHE STRUCTlJRE). 

7. WHEN EXTRA STRENGTIl FILTER FABRIC AND CLOSER SPACING ARE USED, THE WIRE MESH 
SUPPORT FENCE MAY BE ELIMINATED .. IN SUCH A CAS[, TIlE FILTER FABRIC IS STAPlED OR 
WIRED DIRECTLY TO THE POSTS WlTH All OTHER PROVISlONS Of ITEM NO.6 APPlYING. 

1. CONSTRUCT TEMPORARY SILT FENCE AND MAINTAIN lHROUGHOUT PROJECT DURATION. 

2. THE FILTER FABRIC SHAll BE PUR(}JASED IN A CONTINUOUS ROll, CUT TO lHE LENGTH OF THE 
BARRIER TO AVOID THE USE OF JOiNTS. WHEN JOiNTS ARE NECESSARY, FIlTER ClOTH SHAll BE 
SPUCED TOGETHER ONLY AT A SUPPORT POST, ~TH A MINIMUM 6-INCH OVERLAP AND SECURELY 
SEAlED. 

3. POSTS SHAll BE SPACED A MAXIMUM 10 FEET APART AND DRIVEN SECURElY INTO THE GROUND 
(MIN[MUM Of 1B INCHES). WHEN EXTRA STRENGTH FABRIC IS USED WITHOUT lHE WIRE SUPPORT 
FENCE, POST SPACING SHAll NOT EXCEED 6 FEET. 

4. A TRENCH SHAll BE EXCAVATED APPROXIMATElY 6 INCHES 'MOE AND 6 INCHES DEEP ALONG THE 
LINE OF POSTS AND UPSLOPE FROM THE BARRIER. 

5. WHEN STANDARD STRENGTH FILTER FABRIC IS USED, A WIRE MESH SUPPoRT FENCE SHAU BE 
FASTENED SECURELY TO THE UPSLOPE SIDE OF lHE POSTS USING HEAVY DUTY WIRE STAPLES AT 
LEAST 1 INCH LONG, TlE\\lR£S OR HOG RINGS. THE WIRE SHAll EXTEND INTO THE TRENCH A 
MINIMUM OF 2. INCHES AND SHALL NOT EXTEND MORE THAN 36 INCHES ABOIJE THE ORIG[NAl 
GROUND SURFACE. 

6. THE STANDARD STRENGTH FIlTER FABRIC SHAll BE STAPLED OR WIRED TO THE FENCE, AND 8 
INCHES OF lHE FABR[C SHAll BE EXTENDED INTO THE TRENCH. lHE FABR[C SHALL NOT EXTEND 
MORE THAN 36 INCHES ABOVE THE oRIGINAL GROUND SURFACE. FILTER FABRIC SHAll NOT BE 
STAPLED TO EXISTING TREES. 

B. THE TREN(}J SHAll BE BACKFIllED AND THE SOIL COMPACTED OVER THE FILTER FABRIC. 

S. SiLT FENCES SHAll BE REMOVED WHEN THEY HAVE SERVED TIlEiR USEfUL PURPOSE, BUT NOT 
BEFORE THE UPSLOPE AREA HAS BEEN PERMANENTLY STABILIZED. 

10. FILTER FABRIC SHAll BE MIFARI SILT FENCE, AMOCO SILT STOP (iIIDTIl 5-6") 113BO OR 
APPROVED EQUAL 

IJAINTENANCE 

1. S[LT FENCES SHAll BE INSPECTED IMMEDIATElY AfTER EACH RAINFAll AND AT LEAST DAILY 
DURING mE PROlONGED RAINFALL ANY REOIJIRED REPAIRS SHAll BE MADE IMMEDIATUY. 

2. SHOULD THE FABRIC ON A S[LT FENCE DECOMPOSE OR BECOME INEFFECTIVE PRIOR TO THE END 
OF TIlE EXPECTED, USABLE LIFE AND THE BARRIER STIll BE NECESSARY, THE FABRIC SHALL BE 
REPLACED PROMPTLY. 

3. SEDIMENT OEPOSITS SHOULD BE REMOVED AfTER EACH STORM EVENT. TIlEY MUST BE REMOVED 
WHEN DEPOSITS REACH APPROXIMATUY ONE-HAlf TIlE HEIGHT OF THE BARRIER. 

4. ANY SEDIMENT REMAINING IN PLACE mER lHE SILT FENCE OR FILTER BARR[ER IS NO LONGER 
REQUIRED SHAll BE DRESSED TO CONFORM WITH THE EXISTING GRADE, PREPARED AND SEEDED. 

SEE DETAIL THIS SHEET. 

2. REMOVE BMP MEASURES AND CLEAN SITE UPON STA8IUZATION Of AREA AND 
COMPLETION OF PRO..ECT. 

3. SILT FENCES TO BE ADJUSlED AS NECESSARY AFTER BACKFIWNG OF EXCAVATED 
AREAS. 

4. FIELD GEAR, EQUIPMENT, VEHICLES, HEliCOPTER LANDING ZONES, STAGING AREAS, 
AND TRAlJEl ROUTES SHAll BE CLEANED AND INSPECTED PRIOR TO GOING INTO lHE 
FIELD TO PREVENT CONTAMlNATION OF WEEDS AND INSECTS. 

5. DEMOUTION AND CONSTRUCTION ACTIVITIES TO BE CONFINED TO THE PRESENT FLUME 
CORRIDOR. 

6. ALL DEBRIS AND WASlE MATERIALS TO BE REMOIJED FROM THE PROJECT AREA. 

7. EFFORTS SHAll BE MADE TO ENSURE TllAT MATERIALS AND EQlJIPMENTS ARE 
SANITIZED TO PREIJENT TIlE INTRODUCTION OF POIDITlALlY INVASIVE ORGANISMS 
INTO TIlE AREA DURING PROJECT WORK. 

8. THE OHA WAI (CLERMONTIA GRANDIFLORA), HAHA (CYANEA ACULfAllFLORA), AND 
HAHA (CYANEA MACROSTEGlA) ARE RARE LOBEUADS AND SHALL BE flAGGED AND 
AVOIDED DURING CONSTRUCTION WORK. 

4. SPill CONTROL PLAN 

A. A SPill PREVENTlON PLAN SHAll BE POSTED TO INClUDE MEASURES TO 
PREVENT AND ClEAN UP EACH SPilL 

B. THE CONTRACTOR SHAll BE lHE SPIll PREVENTION AND CLEANUP 
COORDINATOR. THE CONTRACTOR SHAll DESIGNATE AT lEAST THREE SITE 
PERSONNEL WHO SHAll RECEIVE SPill PREVENTION AND illANUP TRAlNING. 
THESE INDIVlDUALS SHALL EACH BECOME RESPONSlBlE FOR A PARTICULAR 
PHASE OF PREIJENTlON AND CLEANUP. TIlE NAMES OF RESPONSIBLE SPILL 
PERSONNEL SHAll BE POSTED IN lHE MATERIAL SToRAGE AREA AND IN TIlE 
omCE TRAILER ONSITE. 

C. MANUFACTURERS' RECOMMENDED METHODS FOR SPill QEANUP SHAll BE 
nEARLY POSTEO ANO SITE PERSONNEL SHAll BE MADE AWARE OF THE 
PROCEDURES AND lHE LOCATION OF THE INFORMATION AND CLEANUP 
SUPPUES. 

D. MATERIALS AND EQUIPMENT NECESSARY FOR SPILL CLEANUP 9iALL BE KEPT 
IN THE MATER[Al STORAGE AREA ONSITE. 

E. All SPillS SHAll BE CLEANED UP IMMEDIAffiY AFTER D[SCOVERY. 

F. lHE SPILL AREA SHAll BE KEPT WEll VENTILATED AND PERSONNEl SHAll 
WEAR APPROPRIATE PROTECTIVE CL01lllNG TO PREVENT INJJRY FROM 
CONTACT WITH A HAZARDOUS SUBSTANCE. 

G. SPillS OF TOXIC HAZARDOUS MATERIAL SHALL BE REPORTED TO THE 
APPROPRIATE STATE OR LOCAL GOVERNMENT AGENCY, REGARDlESS OF THE 
SIZE. 

APPROVED 
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STRUCl1JRAl NOTES: 

A. WORKMANSHIP AND MAlERlALS SHAll CONFORM TO lHE BUILDING COOE OF 
lliE COONlY OF MAUl (AMENDED IBC, 2DD3 EDITION). HOWEVER 'MlERE 
REFERENCE IS MADE TO PERFORf.4ANCE CONFORMING TO OTHER STANDARDS 
lHE IdORE STRINGENT SHALl APPLY. 

C. THE CONTRACTOR SHAll TAKE FIELD MEASUREMENTS AND VERIFY FIElD 
CONomONS AND SHAll COMPARE SUCH FIELD MEASUREMENTS AND CONDlTlONS 
WITH lHE DRAv.1NGS BEFORE COMMENCING lHE WORK. REPORT IN I'rRITlNG TO 
lHE ENGINEER ALL INCONSISTENaES OR OMISSIONS. 

D. lHE CONTRACTOR SHAll BE RESPONSIBLE FDR METliODS OF CONSTRUCTION, 
WORKMANSHIP AND JOB SAFElY. lHE CONTRACTOR SHAl.l PROVIDE TEMPORARY 
SHORING AND BRACING AS REQUIRED FOR STABIUTY OF STRUC1URAL t.4EMBERS 
AND SYSTEMS. 

E. DETAILS NOTED AS TYPICAl ON STRUCTURAL QRAII1NGS SH.A.lL APPLY IN ALl 
CONDITIONS UNLESS SPfaFlCAllY SHOI'm OR NOTED OlHERWlSE. 

F. TI1E CONTRACTOR SHAll BE RESPONSIBLE FOR COORDINAllNG lHE WORK OF 
AlL TRADES. 

G. THE CONTRACTOR SHAll BE RESPONSIBLE FOR PROTECTION Of lHE ADJACENT 
PROPERl1ES, STRUClURES, STREETS, AND UllUllES DURING THE CDNSlRUCllON 
PERIOD. ANY DAMAGED OR DETERIORATED PROPERTY SHAll BE RESTORED TO 
l1-!E CONDIllON PRIOR TO l1-!E BEGINNING OF WORK OR BETIER AT NO COST 
TO lHE O'M'lER. 

2. DESIGN CRITERIA: 

A. SOil BEARlN~~CAP~A~a~1Y~=========~300~OPSf C. fR1CllON FACTOR 0.3 
D. UVE LOAD 40 PSF 

3. FQlJNDAllON: 

A. CONTRACTOR SHALL PROVIDE fDR DE-WATERING OF EXCAVATION FROt.l Ell1-!ER 
SURFACE WATER, GROUND WATER OR SEEPAGE. NPDES PERMIT REQUIRED FOR 
OISOiARGING INTO STATE WATERS. 

B. CONlRACTOR SHALL PROVIDE FOR DESIGN AND ]NSTAlLAllON OF ALL CRIBBING, 
SHE£TlNG, AND SHOONG NECESSARY FOR PERSONNEL SAFETY NlD TO PRESfRI£ 
EXCAVAllONS AND EARTH BANKS, AND ADJACENT SlRUCllJRES AND PROPERTY 
FOR DAMAGE. 

C. EXCAVAllON BOut·mARIES AND GRADE ElEVAllONS FOR FOOllNG SHALL BE 
APPROVED BY THE ENGINEER PRIOR TO PLACING lHE CONCRETE AND 
REINFORCING. 

D. Fill AND BACKfiLL SHALL CONSIST OF NON-EXPANSIVE GRANULAR 
MATERIAL SUCH AS CRUSHED CORAL OR BASALT. THE SELECT GRANULAR F1LL 
SHALL BE WELL GRADED FROM COARSE TO F1NE WITH NO PARllCl£S lARGER 
THAN 3 INCHES IN LARGEST DIMENSION. THE MATERIAl. ALSO SHALL CONTAIN 
LESS THAN 15 PERCENT PARllCLES PASSING THE NO. 200 SIEVE. THE t.lATERIAl 
SHALL HAVE A lABORATORY CSR VALUE OF 25 OR MORE AND SHALL HAVE A 
MAXIMUM SWELL VALUE OF 1 PERCENT OR LEss. 

E. fiLL AND BACKF1LL SHALL BE PLACED IN UNIFORM UFTS OF NO MORE lHAN 
8 INCHES IN LOOSE lHICKNESS, MOISllJRE-CONDIllONEO TO 'MTHIN 3 PERCENT 
OF TIlE OPTHdUt.I MOISlURE CONTENT, AND UNIFORMLY COMPACTED TO AT lEAST 
90 PERCENT, BUT SHCiJLD NOT EXCEED 95 PERCENT RELAllVE COMPACllON TO 
MINIMIZE THE LATERAL EARTH PRESSURE AGAINST THE WALL 

4 RBNFORCING STEEl· 

A. REINFORCING STEEL SHALL BE DEFORMED BARS CONFORt.llNG TO ASlM A515, 
GRADE 60. 

B. CLEAR CONCRETE COVERAGE FOR REINFORCING BARS SHALL BE AS FOLLOws. 
UNLESS OTHERWISE NOTED: 
o. FOOllNG, WAll. ETC. 

CAST AGAINST EARTH 3" 
b. FOOTING, WAll, ETC. 

FORMED AND EXPOSED TO EARTH 2" 
c. WALL FACES EXPOSED TO EACH 

OR WEATHER 2" 
C. SPUCES: 

o. REINFORCING STEEl.. SHALL BE SPUCED ONLY '.'.HERE INDICATED ON PLANS. 
PROVIDE lAP SPUCE LENGTH PER TYPICAL DETAILS AND SCHEDULE, 
UNLESS OTIlER'MSE NOTED. 

D. BAR BENDS AND HOOK SHALl BE "STANDARD HOOKs" IN ACCORDANCE 'MTH 
AC131& 

5. CONCRm· 

A. CONCRETE SHALL BE REGULAR 't'{JGHT HARD ROCK CONCRETE AND SHALL HAVE 
A MINIMUM 28-0AY COMPRESSIVE SlRENGlH OF 3,000 PSI. 

B. ALL INSERTS, ANCHOR BOLTS, PLATES, ETC. EMBEDDED IN CONCRETE SHALL BE 
TYPE 315 STAINlESS SlEEL UNLESS OlHER'MSE NOTED. 

C. NON-SHRJNK GROUT SHAlL BE A PR£MlXED COt.lPOUND CONSlSllNG or NON-
STAINING, NON-METAWC AGGREGATE, CEMENT, WATER REDUCING AND 
PLASllClZING AGENTS CAPAELE OF DEVELOPING MINlt.lUM COMPRESSIVE STRENGTH 
OF 4,000 PSI IN 3 DAYS AND 7,000 PSI IN 28 DAYS. 

D. CONCRElE OEUVERY llCKETS SHALL RECORD ALL FREE WATER IN THE MIX: 
AT BATCHING BY PLANT, FOR CONSISTENCY BY DR!\fR, AND ANY ADDIllONAI... 
REQUEST BY CONTRACTOR IF PER~mED BY THE MIX DESIGN. 

E. REINFORCING BARS, ANCHOR BOLTS, INSERTS AND OTIlER ITEMS TO BE CAST IN 
TIlE CONCRETE SHALL BE SECURED IN POSIllON PRIOR TO PLACEMENT OF 
CONCRETE, UNLESS OTIlER'MSE NOTED. 

6 SIRUCllJRAL STEEl· 

A. FABRICAllON AND ERECllON OF STRUCTURAL STEEL SHALL CONFORt.I TO THE 
AMERICAN INSllllJTE OF STEEL CONSTRUCTION MANUAL OF STEEl.. CONSTRUCllON, 
TIlIRTEENTH EDIllON. 
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GEOTECHNICAL ENGINEERING EXPLORATION 

WAIKAMOI FLUME REPLACEMENT 

COUNTY OF MAUl - DEPARTMENT OF WATER SUPPLY 

MAKAWAO, MAUl, HAWAII 

W.O. 6378-00 NOVEMBER 14, 2011 

SUMMARY OF FINDINGS AND RECOMMENDATIONS 

Based on our field exploration, the surface conditions along the existing flume 
alignment consists of basalt rock or a thin layer of organic clay with varying amounts of 
vegetation and roots. The organic clay layer was relatively thin ranging from about 2 to 
6 inches thick. Below the organic clay layer, we encountered basalt rock or 
residual/saprolitic soils. The residual/saprolitic soils extended to depths of about 0.5 to 
3 feet below the existing ground surface. We believe that the following locations may 
encounter basalt rock deeper than 4 feet below the existing ground surface. 

• Station 15+80± to Station 18+75± 
• Station 24+35± to Station 25+60± 
• Station 40+95± to Station 41 +95± 
• Station 44+30± to Station 44+70± 

Due to the subsurface conditions anticipated at the site and the relatively light 
structural loads of the flume replacement structure, we recommend supporting the 
structure on shallow foundations. Most of the shallow foundations would bear on the basalt 
rock anticipated at relatively shallow depths. The shallow foundations situated in the 
four areas mentioned above may bear on residual and saprolitic soils consisting of stiff silt 
and clay. 

Based on the above, we recommend using allowable bearing pressures of 
3,000 and 6,000 psf for design of foundations bearing on the stiff silt/clay and basalt rock, 
respectively. These bearing loads are for dead plus live loads and may be increased by 
one-third (1/3) for transient loads, such as those caused by wind or seismic forces. 

Where lateral resistance cannot be attained from passive earth pressure due to the 
steepness of the slope (steeper than 1H:1V), we recommend supporting the flume 
replacement structure on vertical rock anchors to resist the anticipated vertical and lateral 
loading. We anticipate that portable equipment will be used to drill the rock anchors due to 
the difficulties of mobilizing and demobilizing large construction equipment to and from the 
project site. Therefore, we recommend using a rock anchor diameter of about 2.25 inches. 
In general, the rock anchors would derive support principally from the bond between the 
grout and basalt rock observed at the project site. An average bond stress of 4,500 psf 
may be used for the basalt rock observed at the site. We recommend locating the top of 
the lower bonded length about 2 feet below the bottom of the footing level. The lower 
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bond length should extend a minimum of about 8 feet. The text of this report should be 
referred to for more detailed discussions and specific site preparation recommendations. 
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SECTION 1. GENERAL 

1.1 Introduction 
This report presents the results of our geotechnical engineering exploration 

performed for the Waikamoi Flume Replacement project in Makawao on the Island of 

Maui, Hawaii. The project location and general vicinity are shown on the 

Project Location Map, Plate 1. 

This report summarizes the findings and geotechnical recommendations derived 

from our field exploration, laboratory testing, and engineering analyses. The 

recommendations presented herein are intended for design of replacement flume 

foundations and site preparation only. The findings and recommendations presented 

herein are subject to the limitations noted at the end of this report. 

1.2 Project Considerations 
The project site is located in Makawao at approximately 4,000-foot elevation level 

on the slope of Mount Haleakala. We understand that the existing flume is over 

40 years old and has experienced many blowouts and continuous leaks. Therefore, it 

is desired to improve the flume by replacing the existing redwood flume with a High 

Density Poly-Ethylene (HOPE) pipeline. 

The flume alignment traverses many small and large gulches, over hangs, and 

steep slope conditions. The replacement pipeline is intended to have a support 

structure to span the gulches, as well as traverse the over hangs along the alignment. 

Therefore, it is desired to provide foundation recommendations for the various 

conditions that will be encountered during the new pipeline installation. 

Due to the rough terrain and alignment length, access for exploratory equipment 

is extremely limited. Therefore, visual observations and shallow hand sampling were 

used. 
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SECTION 1. GENERAL 

1.3 Purpose and Scope 

The purpose of our field exploration was to obtain information pertaining to the 

subsurface conditions at the project site for the proposed project. The work was 

performed in general accordance with our fee proposal dated March 15, 2010. Our 

scope of work generally included the following tasks and work efforts: 

1. Mobilization and demobilization of a service utility truck presently on the 
Island of Maui and two operators from Honolulu to the site and back. 

2. Excavating and sampling a total of 24 hand-excavated test pits extending 
to depths of about 0.3 to 3.5 feet below the existing ground surface. 

3. Coordination of the field exploration and logging of the hand-excavated 
test pits by our geologist. 

4. Laboratory testing of selected soil samples obtained during the field 
exploration as an aid in classifying the materials and evaluating their 
engineering properties. 

5. Analyses of the field and laboratory data to formulate geotechnical 
engineering recommendations for the proposed project. 

6. Coordination of our overall work on the project by our project engineer. 

7. Preparation of this report summarizing our work on the project and 
presenting our findings and recommendations. 

8. Quality assurance of our work and client/design team consultation by our 
principal engineer. 

9. Miscellaneous work efforts, such as drafting, word processing, and clerical 
support. 

Detailed descriptions of our field exploration methodology and the Logs of Test 

Pits are presented in Appendix A. Results of the laboratory tests performed on selected 

sojl samples are presented in Appendix B. 
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SECTION 2. SITE CHARACTERIZATION 

2.1 Regional Geology 

The Island of Maui was built by two major volcanoes, the older West Maui 

Volcano (Tertiary Epoch) and the more recent East Maui Volcano, also known as 

Haleakala Volcano (Pleistocene Epoch). The Isthmus of Maui is a narrow, gently 

sloping plain between these two volcanoes. The Isthmus of Maui was created by lava 

flows from Haleakala Volcano ponding against West Maui Volcano and is comprised of 

alluvium washed from the slopes of West Maui and East Maui (Haleakala) Volcanoes. 

The project site is generally on the northern flank of Haleakala Volcano. The 

primitive shield of Haleakala Volcano is composed of pahoehoe and a'a lava flows. 

Near the end of the eruptions of the Kula Volcanic Series, the Haleakala Volcano rose 

to a summit possibly 3,500 feet higher than the present crater rim. At the end of the 

accumulation of the Kula Volcanic Series, volcanic activity became very infrequent, and 

stream erosion began to make progress in wearing away the mountain and carved 

master valleys. Finally, after this period of erosion, volcanic activity resumed. The 

principal rift zones reopened right across the depression at the top of the mountain and 

down the flanks, and the great erosional valleys were flooded with lava flows and filled 

with cinder cones. 

2.2 Site Description 

The project site is within the Makawao Forest reserve on the slopes of 

Mount Haleakala on the Island of Maui, Hawaii. The project site is shown on the 

General Site Plan, Plate 2. 

The existing water flume was improved from the original design in the year 1975 

by Masa Tatayama & Crew and extends approximately 1.1 miles from 

Haipuaena Stream to the reservoir. During the improvements, the alignment was 

widened by cutting through moderately weathered rock formations and residual soils to 

accommodate the 2 foot by 2 foot redwood timber flume system. The surface conditions 

consist of a rain forest with dense vegetation and soggy marsh-like ground surface with 

rock outcrops. The topography of the project site generally resembles a mountainous 
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SECTION 2. SITE CHARACTERIZATION 

terrain with gulches ranging from about 8 feet to over 50 feet deep. The flume alignment 

traverses several gulches that contain scour and high water marks along the banks, 

which are often signs of flash flooding during high rainfall events. There are also areas 

where the alignment traverses along a cliff edge that drops off up to several hundred 

feet to the lower, more level elevations. 

Based on the available topographic plan, the existing flume elevations range 

from about +4,307 feet Mean Sea Level (MSL) near Station 0+00 to about +4,291 feet 

MSL near Station 57+50. The ground surface elevations vary widely due to the 

presence of gulches and steep cliff edges. 

2.3 Subsurface Conditions 

Our field exploration program along the existing flume alignment consisted of 

hand shoveling a total of 24 test pits, designated as Test Pit Nos. 1 through 3, 3A, and 

4 through 23, extending to depths of about 0.3 to 3.5 feet below the existing ground 

surface. The approximate test pit locations are shown on the Enlarged Site Plans, 

Plates 3.1 through 3.5. 

In general, the surface conditions along the existing flume alignment consist of 

basalt rock or a thin layer of organic clay with varying amounts of vegetation and roots. 

The organic clay layer was relatively thin ranging from about 2 to 6 inches thick. Below 

the organic clay layer, we encountered basalt rock or residual/saprolitic soils. The 

residual/saprolitic soils extended to depths of about 0.5 to 3 feet below the existing 

ground surface. 

Based on our observations and test pits, we believe that the following locations 

may encounter basalt rock deeper than 4 feet below the existing ground surface. 

• Station 15+80± to Station 18+75± 
• Station 24+35± to Station 25+60± 
• Station 40+95± to Station 41 +95± 
• Station 44+30± to Station 44+ 70± 
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SECTION 2. SITE CHARACTERIZATION 

It should be noted that the Stations were obtained from the Topographic Survey 

prepared by Austin, Tsutsumi& Associates, Inc. on February 2011. 

We did not encounter groundwater in the test pits at the time of our field 

exploration. However, it should be noted that groundwater levels are subject to change 

due to rainfall, time of year, seasonal precipitation, surface water runoff, and other 

factors. 

Detailed descriptions of the materials encountered are presented on the Logs of 

Test Pits in Appendix A. Laboratory tests were performed on selected soil samples 

obtained during our field exploration, and the test results are presented in Appendix B. 

2.4 Seismic Design Considerations 

Based on the 1997 Uniform Building Code (UBC) (current code used by the 

County of Maui), the Island of Maui is located within Seismic Zone 2B with an effective 

peak ground acceleration of 0.20g. Therefore, the project site may be subjected to 

seismic activity, and seismic design considerations will need to be addressed for the 

project. The following sections provide discussions on the seismicity of the Island of 

Maui, the soil profile for seismic design and the potential for liquefaction. 

2.4.1 Earthquakes and Seismicity 

In general, earthquakes that occur throughout the world are caused by shifts in the 

tectonic plates. In contrast, earthquake activity in Hawaii is primarily linked to 

volcanic activity. Therefore, earthquake activity in Hawaii generally occurs before or 

during volcanic eruptions. In addition, earthquakes may result from the 

underground movement of magma that comes close to the surface but does not 

erupt. The Island of Hawaii experiences thousands of earthquakes each year, but 

. most are so small that they can only be detected by sensitive instruments. 

However, some of the earthquakes are strong enough to be felt, and a few cause 

minor to moderate damage. 

In general, earthquakes associated with volcanic activity are most common on the 

Island of Hawaii. Earthquakes directly associated with the movement of magma are 
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SECTION 2. SITE CHARACTERIZATION 

concentrated beneath the active Kilauea and Mauna Loa Volcanoes on the Island 

of Hawaii. Because the majority of the earthquakes in Hawaii (over 90 percent) are 

related to volcanic activity, the risk of seismic activity and degree of ground shaking 

diminishes with increased distance from the Island of Hawaii. The Island of Hawaii 

has experienced numerous earthquakes greater than Magnitude 5 (M5+); however, 

earthquakes are not confined only to the Island of Hawaii. 

To a lesser degree, the Island of Maui has experienced numerous earthquakes 

greater than M5+. Therefore, moderate to strong earthquakes have occurred in the 

County of Maui. 

2.4.2 Site Classification 

The site generally consists of a thin layer of residual and saprolitic soils underlain 

by basalt rock. The residual and saprolitic soils consist of stiff clayey silt and 

ranges from about 0.5 to 4 feet below the existing ground surface. 

Based on the 1997 Uniform Building Code and the geologic setting of the area, we 

believe that the project site may be classified as a "Very Dense Soil and Soft Rock" 

profile. Therefore, we believe that the seismic design of the structures should be 

designed based on a Soil Profile Type Sc in accordance with Table 16-J of the 

Uniform Building Code (1997). 

2.4.3 Liquefaction Potential 

Based on the 1997 Uniform Building Code (UBC), the project site may be subjected 

to seismic activity and should be evaluated for the potential for soil liquefaction. 

Based on the subsurface conditions encountered and a design peak ground 

acceleration of 0.20g, liquefaction may occur resulting in appreciable settlements to 

the ground surface. Therefore, the effects of potential liquefaction should be taken 

into consideration in the design of the proposed development. 

Soil liquefaction is a condition where saturated cohesionless soils located near the 

ground surface undergo a SUbstantial loss of strength due to the build-up of excess 

pore water pressures resulting from cyclic stress applications induced by 
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SECTION 2. SITE CHARACTERIZATION 

earthquakes. In this process, when the loose saturated sand deposit is subjected to 

vibration (such as during an earthquake), the soil tends to densify and decrease in 

volume ca'using an increase in pore water pressure. If drainage is unable to occur 

rapidly enough to dissipate the build-up of pore water pressure, the effective stress 

(internal strength) of the soil is reduced. Under sustained vibrations, the pore water 

pressure build-up could equal the overburden pressure, essentially reducing the 

soil shear strength to zero and causing it to behave as a viscous fluid. During 

liquefaction, the soil acquires a mobility sufficient to permit both horizontal and 

vertical movements, and if not confined, will result in significant deformations. 

Soils most susceptible to liquefaction are loose, uniformly graded, fine-grained 

sands and loose silts with little cohesion. It is generally acknowledged that 

liquefaction may not occur if the deposit is greater than 40 to 50 feet below the 

ground surface. In deeper deposits, the greater overburden pressure is generally 

sufficient to prevent liquefaction from occurring. The major factors affecting the 

liquefaction characteristics of a soil deposit are as follows: 

1. Grain Size Distribution - Fine and uniform sands and silts are more 
susceptible to liquefaction than coarse or well-graded sands. 

2. Initial Relative Density - Loose sands and silts are most susceptible to 
liquefaction. Liquefaction potential is inversely proportional to relative 
density. 

3. Magnitude and Duration of Vibration - Liquefaction potential is directly 
proportional to the magnitude and duration of the earthquake. 

In general, the subsurface information obtained from our field exploration indicates 

that the project site is underlain by a thin layer of clayey silts over basalt rock 

formation. Based on the subsurface conditions encountered in our field exploration 

and the geology of the area, we believe that the potential for soil liquefaction is 

negligible due to the cohesive soils and rock encountered at the site. Therefore, the 

potential for liquefaction is not a design consideration at this project site. 
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SECTION 3. DISCUSSION AND RECOMMENDATIONS 

The surface conditions along the existing flume alignment generally consists of 

basalt rock or a thin layer of organic clay with varying amounts of vegetation and roots. 

Below the organic clay layer, we encountered basalt rock or residual/saprolitic soils. The 

residual/saprolitic soils extended to depths of about 0.5 to 3 feet below the existing 

ground surface. We believe that the following locations may encounter basalt rock 

deeper than 4 feet below the existing ground surface. 

• Station 15+S0± to Station 1S+75± 
• Station 24+35± to Station 25+60± 
• Station 40+95± to Station 41 +95± 
• Station 44+30± to Station 44+70± 

Based on the subsurface conditions anticipated at the site, the new structures 

may be supported on shallow foundations bearing on the basalt rock anticipated at 

relatively shallow depths. In areas where basalt rock is anticipated at deeper depths, 

the shallow foundations supporting the new structures should be designed to bear on 

residual and saprolitic soils consisting of stiff silt and clay. 

There are areas along the flume alignment where lateral resistance cannot be 

attained from passive earth pressure due to the steepness of the slope (steeper than 

1H:1V). In these areas, we recommend supporting the flume replacement structure on 

vertical rock anchors to resist the anticipated vertical and lateral loading. In general, the 

rock anchors would derive support principally from the bond between the grout and 

basalt rock observed at the project site. 

We believe that it would be difficult to mobilize and demobilize large construction 

equipment to and from the project site; therefore, the size and depth of the anchor holes 

were minimized so more portable equipment may be used for the anchor installation. 

We believe that a rock anchor diameter of about 2.25 inches should be used in the 

design to take into account the use of portable equipment for anchor installation. 

W.O. 637S-00 GEOLABS, INC. 
Hawaii. California 

PageS 



SECTION 3. DISCUSSION AND RECOMMENDATIONS 

Detailed discussions of these items and the other geotechnical aspects of the 

project are presented in the following sections. 

3.1 Flume Replacement Structure Foundations 

Based on the subsurface conditions anticipated at the site and the relatively light 

structural loads of the flume replacement structure, we recommend supporting the 

structure on a shallow foundation system bearing on the basalt rock anticipated at 

relatively shallow depths. As mentioned above, there are about four areas where we 

believe that basalt rock may be encountered deeper than 4 feet below the existing 

ground surface. Foundations situated in these areas would likely bear on residual and 

saprolitic soils consisting of stiff silt and clay. 

We recommend using allowable bearing pressures of 3,000 and 6,000 pounds 

per square foot (psf) for design of foundations bearing on the stiff silt/clay and basalt 

rock, respectively_ These bearing loads are for dead-plus-live loads and may be 

increased by one-third (1/3) for transient loads, such as those caused by wind or seismic 

forces. 

Soft and/or loose soils encountered at the bottom of footing level should be 

over-excavated to expose firm/dense material. The resulting over-excavation may be 

backfilled with well-compacted select granular fill materials or the bottom of footing may 

extend down to bear directly on the underlying firm/dense materials. 

In general, footings bearing on basalt rock and residual/saprolitic soils should be 

embedded a minimum of 8 and 18 inches below the lowest adjacent finished grades, 

respectively. Footings constructed near tops of slopes or on sloping ground should be 

embedded deep enough to provide a minimum horizontal setback distance of 5 feet 

measured from the outside edge of the footings to the slope face. 

Foundations next to utility trenches or easements should be embedded below a 

one horizontal to one vertical (1 H:1V) imaginary plane extending upward from the 

bottom edge of the utility trench or as deep as the inverts of the utility lines. This 

requirement is necessary to avoid surcharging adjacent below-grade structures with 
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SECTION 3. DISCUSSION AND RECOMMENDATIONS 

additional structural loads and to reduce the potential for appreciable foundation 

settlement. 

If the foundations are designed and constructed in accordance with our 

recommendations, we estimate that total settlements of footings may be on the order of 

less than 1 inch. We estimate that the differential settlements between adjacent 

foundations to be on the order of about 0.5 inch. 

Lateral loads acting on the structure may be resisted by friction between the 

bottom of the foundation and the bearing soil and by passive earth pressure acting 

against the near-vertical faces of the foundation system. Coefficients of friction of 0.35 

and 0.60 may be used for footings bearing on residuallsaprolitic soils and basalt rock, 

respectively. Resistance due to passive earth pressure may be estimated using an 

equivalent fluid pressure of 300 pounds per square foot per foot of depth (pct). Where 

footings will be located adjacent to slopes as steep as one horizontal to one vertical 

(1H:1V), the passive earth pressure should be reduced to an equivalent fluid pressure 

of 75 pcf. This assumes that the footings are poured neat against the foundation 

excavation sidewalls. Unless covered by pavements or slabs, the passive resistance in 

the upper 12 inches of soil should be neglected. 

Geolabs representative should observe footing excavations prior to placement of 

reinforcement steel and concrete to confirm the foundation bearing conditions and the 

required embedment depths. 

3.2 Rock Anchors 
There are areas along the flume alignment where the footings may be adjacent 

to slopes steeper than 1 H:1V. Where lateral resistance cannot be attained from passive 

earth pressure due to the steepness of the slope, we recommend supporting the flume 

replacement structure on vertical rock anchors. The rock anchors will help resist the 

anticipated vertical and lateral loading. Discussion on the rock anchors is provided 

below. 
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SECTION 3. DISCUSSION AND RECOMMENDATIONS 

A rock anchor is constructed by drilling a borehole, installing a steel tendon or 

reinforcing bar into the borehole, and grouting the borehole. The basic components of a 

grouted rock anchor consist of the anchorage and the bonded length of the steel tendon 

or reinforcing bar. The bonded length of the rock anchor is the portion of the steel 

tendon (or reinforcing bar) that is directly bonded to the grout allowing it to transfer the 

applied tensile load into the ground. 

We recommend locating the top of the lower bonded length about 2 feet below 

the bottom of the footing level. Subsequent to anchor testing, the upper bonded length 

should be grouted up to the bottom of footing level. 

Because of the difficulties of mobilizing and demobilizing large construction 

equipment to and from the project site, the size and depth of the anchor holes were 

minimized so more portable equipment may be used for the anchor installation. 

In general, the rock anchors would derive support principally from the bond 

between the grout and basalt rock observed at the project site. The bond stress, which 

is the pullout resistance per unit area of the grout/rock interface contact, is variable 

depending on the type of rock and grout, the overburden stress, and the construction 

procedures used in installing the rock anchors. An average bond stress of 4,500 psf 

may be used for the basalt rock observed at the site. The bond stress used in the 

design will need to be confirmed in the field during construction. Based on our 

analyses, detailed recommendations for the rock anchor design are presented in the 

following table. We have assumed that a 1.25-inch diameter, Grade 75 bar will be used 

for the anchors. Because of the corrosive environment and small cover thickness 

between the sides of the borehole and the bar, we recommend that the bars consist of 

threaded bars Type 316 stainless steel. We have also assumed that the boreholes will 

be filled with a high strength (fc = 6,000 psi), non-shrink grout. 
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SECTION 3. DISCUSSION AND RECOMMENDATIONS 

'" " . ........ .' ·.....·:RbckA~CH(j~S . . .... ' , ...... '.' '.' ... , " .. ' 

. ,. 
• • 

Maximuni . MaJ(imum Approximate Appn:lxiniate Approximate 
, Design Test • 

Rock Anchor Upper Bonded Lower Bonded RockAnchor 
Load Load Diameter Length Length Length 
(kips) 

.. 
(kip~ . (inches) (feet), (feet) • (feet) 

10.0 13.3 2.25 2 8 10 

Based on our lateral load analyses, the lateral load capacity of a single rock 

anchor is 2.5 kips. The estimated deflection at the top of the rock anchor should be less 

than 0.25 inch. We recommend using a minimum of two rock anchors at each footing 
I 

location to provide lateral load resistance. 

3.2.1 Construction Considerations 

The performance of the rock anchors depends significantly upon the contractor's 

method of construction and construction procedures. As a result of the potential 

variations in. the subsurface materials encountered at the project site, a Geolabs 

representative should be present to monitor the installation of the rock anchors 

during construction. A specialty contractor experienced in the construction of rock 

anchors should perform construction of the rock anchors. 

Grouting of the rock anchors has a major impact on the load carrying capacities of 

the rock anchors. Placement of grout should be by tremie methods beginning from 

the bottom of the hole. The grout should be placed through the tremie pipe by 

pressure methods. The grouting operations should be conducted promptly 

(within 8 hours) after drilling to reduce the potential for caving-in of the sides of the 

drilled holes. 

3.2.2 Rock Anchor Testing 

In general, we recommend performing preconstruction testing on one sacrificial 

rock anchor under tension loading before ordering materials for the production rock 

anchors. Extended creep testing should be performed on the preconstruction 

anchor. The extended creep test consists of subjecting the rock anchor to at least 

133 percent of the design load, and the load should be held for at least 4 hours. 
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SECTION 3. DISCUSSION AND RECOMMENDATIONS 

Pullout tests (proof tests) should be performed on the production rock anchors 

during construction to confirm the bond stresses used in the design. We 

recommend testing all of the constructed production rock anchors for pullout. The 

pullout tests should consist of subjecting the rock anchors to at least 133 percent of 

the design loads and the load should be held for at least 10 minutes. The sacrificial 

and pullout tests on the rock anchors are integral parts of the design. 

3.3 Site Preparation 

We anticipate that minimal site grading work will be required. At the on-set of 

earthwork, the areas within the contract grading limits should be cleared and grubbed 

thoroughly. Vegetation, debris, deleterious material, and other unsuitable materials 

should be removed and disposed properly off-site. Soft and yielding areas encountered 

during clearing and grubbing below areas designated to receive fill should be 

over-excavated to expose firm material and the resulting excavation should be 

backfilled with well-compacted fill. 

The excavated on-site soils may be re-used as a source of fill materials, provided 

that they are free of vegetation, deleterious materials, and clay lumps and rock 

fragments greater than 3 inches in maximum dimension. Based on our field exploration 

and laboratory test results, it appears that the on-site soils have high in-situ moisture 

contents. Drying or aerating the excavated materials may not be practical since the site 

is located in a high rainfall environment. Therefore, fills or backfills may consist of lean 

concrete. 

It should be noted that the fill requirements presented herein are intended as 

guidelines only and may be modified based on Geolabs additional laboratory testing 

and field observations on the available fill materials. 

A Geolabs representative should monitor the site preparation operations to 

observe whether undesirable materials are encountered during the excavation process 

and to confirm whether the exposed soil conditions are similar to those encountered in 

our field exploration. 

W.o. 6378-00 GEOLABS, INC. 
Hawaii. California 

Page 13 



SECTION 3. DISCUSSION AND RECOMMENDATIONS 

3.4 Excavation 

Based on our field exploration, the majority of the site grading work for the project 

will involve cuts into the residual/saprolitic soils and basalt rock. It is anticipated that the 

residual and saprolitic soils may be excavated readily with normal hand excavation 

equipment. Excavations encountering basalt rock may require the use of jackhammers. 

The above discussions regarding the rippability of the surface materials are 

based on field data obtained from our site reconnaissance and the test pits excavated at 

the project site. Contractors bidding on this project should be encouraged to review and 

understand the geologic environment of the project site and to examine the site 

conditions and soil data to make their own prudent interpretation. 

3.5 Drainage 
The finished grades outside the structures should be sloped to shed water away 

from foundations to reduce the potential for ponding. These drainage requirements are 

essential for the proper performance of the above foundation recommendations 

because ponded water could cause subsurface soil saturation and subsequent heaving 

or loss of strength. 

3.6 Design Review 

Final drawings and specifications for the proposed construction should be 

forwarded to Geolabs for review and written comments prior to bid solicitations. 

This review is needed to evaluate conformance of the plans and specifications with the 

intent of the earthwork and foundation recommendations provided herein. If this review 

is not made, Geolabs cannot be responsible for misinterpretation of our 

recommendations. 

3.7 Construction Monitoring 
Geolabs should be retained to provide geotechnical engineering services during 

construction of the project. The following critical items of construction monitoring require 

"Special Inspection": 
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SECTION 3. DISCUSSION AND RECOMMENDATIONS 

• Review of rock anchor installation submittals 
• Observation of sacrificial rock anchor installation and testing 
• Observation of the production rock anchor installation 
• Observation of rock anchor proof testing 
• Footing excavation and preparation 

A Geolabs representative should monitor other aspects of the earthwork 

construction to observe compliance with the intent of the design concepts, 

specifications, and/or recommendations, and to expedite suggestions for design 

changes that may be required in the event that subsurface conditions differ from those 

anticipated at the time this report was prepared. The recommendations provided herein 

contingent upon such observations. 

If the actual exposed subsurface conditions encountered during construction 

differ from those assumed or considered in this report, Geolabs should be contacted to 

review and/or revise the geotechnical recommendations presented herein. 
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SECTION 4. LIMITATIONS 

The analyses and recommendations submitted herein are based, in part, upon 

information obtained from our test pits. Variations of subsurface conditions between and 

beyond the test pits may occur, and the nature and extent of these variations may not 

become evident until construction is underway. If variations then appear evident, it will 

be necessary to re-evaluate the recommendations provided herein. 

The test pit locations are approximate, having been estimated by pacing and taping 

from reference points and visible features shown on the Topographic Survey Map 

prepared by Austin, Tsutsumi & Associates, Inc. on February 8, 2011. Elevations of the 

test pits were estimated based on the elevation points/contours shown on the same plan. 

The physical locations and elevations of the test pits should be considered accurate only 

to the degree implied by the methods used. 

The stratification lines shown on the test pit logs depict the approximate boundaries 

between soillrock types and, as such, may denote a gradual transition. Water level data 

from the test pits were measured at the times shown on the graphic representations and/or 

presented in the text herein. However, it must be noted that fluctuation may occur due to 

variation in rainfall, temperature and other factors. 

This report has been prepared for the exclusive use of KAI Hawaii, Inc. for 

specific application to the Waikamoi Flume Replacement project in Makawao on the 

Island of Maui in accordance with generally accepted geotechnical engineering 

principles and practices. No warranty is expressed or implied. 

This report has been prepared solely for the purpose of assisting the engineers in 

the design of the proposed project. Therefore, this report may not contain sufficient 

data, or the proper information, to serve as the basis for preparation of construction cost 

estimates. A contractor wishing to bid on this project is urged to retain a competent 

geotechnical engineer to assist in the interpretation of this report and/or in the 

performance of additional site-specific exploration for bid estimating purposes. 
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SECTION 4. LIMITATIONS 

The owner/client should be aware that unanticipated subsurface conditions are 

commonly encountered. Unforeseen subsurface conditions, such as soft deposits, hard 

layers, loose fills or perched groundwater, may occur in localized areas and may require 

additional probing or corrections in the field (which may result in construction delays) to 

attain a properly constructed project. Therefore, a sufficient contingency fund is 

recommended to accommodate these possible extra costs. 

This geotechnical engineering exploration conducted at the project site was not 

intended to investigate the potential presence of hazardous materials existing at the 

site. It should be noted that the equipment, techniques, and personnel used to conduct 

a geo-environmental exploration differ substantially from those applied in geotechnical 

engineering. 
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CLOSURE 

The following plates and appendices are attached and complete this report: 

Project Location Map .............................................................................................. Plate 1 

General Site Plan ................................................................................................... Plate 2 

Enlarged Site Plans .............................................................................. Plates 3.1 thru 3.5 

Field Exploration .............................................................................................. Appendix A 

Laboratory Tests ............................................................................................. Appendix B 

Respectfully submitted, 

GEOLABS, INC. 

By A0--~ 
Glenn Barut, P.E. 

Project Engineer 
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APPENDIX A 

Field Exploration 

The subsurface conditions at the site were explored by excavating and sampling 
twenty four test pits extending to depths of approximately 0.3 to 3.5 feet below the 
existing ground surface. The test pits were excavated with hand shovels at the 
approximate locations shown on the General Site Plan, Plate 2. The approximate test 
pit locations are shown on the Enlarged Site Plans, Plates 3.1 through 3.5. 

The materials encountered in the test pits were classified by visual and textural 
examination in the field by our geologist, who observed the field exploration operations on 
a near-continuous basis. These classifications were further reviewed by visual 
observation and testing in the laboratory. Soils were classified in general conformance 
with the Unified Soil Classification System as shown on the Soil Log Legend, Plate A. 
Logs of the materials encountered are presented on the Logs of Test Pits, Plates A-1 
through A-10. 
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Test Pit 
No. 

TP-1 
Station 3+32± 
Approx. Elev. 
+4302 feet MSL 

TP-2 
Station 9+05± 
Approx. Elev. 
+4303 feet MSL 

W.O. 6378-00 

LOGS OF TEST PITS 

Waikamoi Flume Replacement 
County of Maui - Department of Water Supply 

Makawao, Island of Maui, Hawaii 

Depth Below 
Surface 
(feet) 

0-0.3 

0.3-1.5 

0-0.5 

0.5 -1.0 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown CLAYEY SILT (MH), medium stiff, moist to 
wet. (Residual) (water content = 120.5%) 

Refusal on BASALT ROCK at 1.5 feet below 
ground surface. 

Test pit terminated at 1.5 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 96.1 %) 

Refusal on BASALT ROCK at 1.0 feet below 
ground surface. 

Test pit terminated at 1.0 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-3 
Station 9+ 79± 
Approx. Elev. 
+4302 feet MSL 

TP-3A 
Station 10+39± 
Approx. Elev. 
+4300 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 
(feet) 

0-0.2 

0.2-0.5 

0-0.3 

0.3-0.8 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 150.6%) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Refusal on BASALT ROCK at 0.5 feet below 
ground surface. 

Test pit terminated at 0.5 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SIL, T (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Refusal on BASALT ROCK at 0.8 feet below 
ground surface. 

Test pit terminated at 0.8 feet below ground 
surface on March 15, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-4 
Station 9+95± 
Approx. Elev. 
+4288 feet MSL 

TP-5 
Station 14+71± 
Approx. Elev. 
+4300 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 

(feet) 

0-0.5 

0.5-3.0 

0-0.5 

0.5 -0.8 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 98.4%) 

Refusal on BASALT ROCK at 3.0 feet below 
ground surface. 

Test pit terminated at 3.0 feet below ground 
surface on March 9,2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 110.1 %) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Refusal on BASALT ROCK at 0.8 feet below 
ground surface. 

Test pit terminated at 0.8 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-6 
Station 15+12± 
Approx. Elev. 
+4296 feet MSL 

TP-7 
Station 15+60± 
Approx. Elev. 
+4299 feet MSL 

TP-8 
Station 18+ 72± 
Approx. Elev. 
+4299 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 
(feet) 

0-0.3 

0.3-1.0 

0-0.3 

0.3 

0-0.5 

0.5-2.0 

2.0-3.5 

Description 

Surface vegetation and root layer, Dark brown I 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 253.0%) 

Refusal on BASALT ROCK at 1.0 feet below 
ground surface. 

Test pit terminated at 1.0 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Refusal on BASALT ROCK at 0.3 feet below 
ground surface. 

Test pit terminated at 0.3 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Gray CLAY (CH), very soft, wet. (Residual) 
(water content = 139.9%) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Test pit terminated at 3.5 feet below ground 
surface on March 9, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-9 
Station 20+51± 
Approx. Elev. 
+4299 feet MSL 

TP-10 
Station 21+36± 
Approx. Elev. 
+4298 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 
(feet) 

0-0.3 

0.3 -2.0 

0-0.8 

0.8 -2.5 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 111.9%) 

Refusal on BASALT ROCK at 2.0 feet below 
ground surface. 

Test pit terminated at 2.0 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 87.1 %) 

Refusal on BASALT ROCK at 2.5 feet below 
ground surface. 

Test pit terminated at 2.0 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-11 
Station 21+78± 
Approx. Elev. 
+4299 feet MSL 

TP-12 
Station 23+48± 
Approx. Elev. 
+4297 feet MSL 

TP-13 
Station 24+43± 
Approx. Elev. 
+4297 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 
(feet) 

0-0.5 

0.5-0.8 

0-0.5 

0.5 

0-0.5 

0.5-1.0 

1.0-3.0 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 115.7%) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Refusal on BASALT ROCK at 0.8 feet below 
ground surface. 

Test pit terminated at 0.8 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 296.1 %) 

Refusal on BASALT ROCK at 0.5 feet below 
ground surface. 

Test pit terminated at 0.5 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Gray CLAY (CH), very soft, wet. (Residual) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 120.2%) 

Test pit terminated at 3.0 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-14 
Station 25+ 73± 
Approx. Elev. 
+4296 feet MSL 

TP-15 
Station 26+25± 
Approx. Elev. 
+4294 feet MSL 

TP-16 
Station 28+05± 
Approx. Elev. 
+4298 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 
(feet) 

0-0.4 

0.4-0.6 

0-0.5 

0.5 

0-0.4 

0.4 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 387.6%) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Refusal on BASALT ROCK at 0.6 feet below 
ground surface. 

Test pit terminated at 0.6 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 469.3%) 

Refusal on BASALT ROCK at 0.5 feet below 
ground surface. 

Test pit terminated at 0.5 feet below ground 
surface on March 10, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 
(water content = 60.0%) 

Refusal on BASALT ROCK at 0.4 feet below 
ground surface. 

Test pit terminated at 0.4 feet below ground 
surface on March 14, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-17 
Station 31+18± 
Approx. Elev. 
+4296 feet MSL 

TP-18 
Station 31+42± 
Approx. Elev. 
+4291 feet MSL 

TP-19 
Station 41 +89± 
Approx. Elev. 
+4295 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 

(feet) 

0-0.5 

0.5-0.8 

0-0.5 

0.5 -1.5 

1.5-2.0 

0-0.5 

0.5-3.5 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 150.1 %) 

Refusal on BASALT ROCK at 0.8 feet below 
ground surface. 

Test pit terminated at 0.8 feet below the ground 
surface on March 14, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Gray CLAY (CH), very soft, wet. (Residual) 
(water content = 345.1 %) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Refusal on BASALT ROCK at 2.0 feet below 
ground surface. 

Test pit terminated at 2.0 feet below the ground 
surface on March 14,2011. . 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown SILT (MH) with clay and sand, medium stiff, 
moist to wet. (Residual) (water content = 279.9%) 

Test pit terminated at 3.5 feet below the ground 
surface on March 14,2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-20 
Station 44+51± 
Approx. Elev. 
+4292 feet MSL 

TP-21 
Station 48+40± 
Approx. Elev. 
+4289 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 

(feet) 

0-0.5 

0.5-1.2 

1.2 -1.5 

0-0.3 

0.3 -1.0 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Gray CLAY (CH), very soft, wet. (Residual) 
(water content = 250.3%) 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) 

Test pit terminated at 1.5 feet below the ground 
surface on March 14, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray and orange mottling CLAYEY 
SILT (MH) with sand and gravel, stiff, wet. 
(Saprolite) (water content = 120.2%) 

Refusal on BASALT ROCK at 1.0 feet below 
ground surface. 

Test pit terminated at 1.0 feet below the ground 
surface on March 15, 2011. 
Groundwater was not encountered. 
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LOGS OF TEST PITS 

Test Pit 
No. 

TP-22 
Station 53+00± 
Approx. Elev. 
+4291 feet MSL 

TP-23 
Station 54+15± 
Approx. Elev. 
+4286 feet MSL 

W.O. 6378-00 

Depth Below 
Surface 
(feet) 

0-0.5 

0.5-1.0 

0-0.5 

0.5 

Description 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Brown with gray mottling CLAYEY SILT (MH) 
with sand and gravel, stiff, wet. 
(Saprolite) (water content = 157.8%) 

Refusal on BASALT ROCK at 1.0 feet below 
ground surface. 

Test pit terminated at 1.0 feet below the ground 
surface on March 15, 2011. 
Groundwater was not encountered. 

Surface vegetation and root layer, Dark brown 
ORGANIC SILT (OH), very soft, wet. 

Refusal on BASALT ROCK at 0.5 feet below 
ground surface. 

Test pit terminated at 0.5 feet below the ground 
surface on March 15, 2011. 
Groundwater was not encountered. 
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APPENDIX B 

Laboratory Tests 

Moisture Content (ASTM D 2216) and Unit Weight (ASTM D 2937) 
determinations were performed on selected samples as an aid in the classification and 
evaluation of soil properties. The test results are presented on the Logs of Test Pits at 
the appropriate sample depths. 

Four Atterberg Limits tests (ASTM D 4318) were performed on selected soil 
samples to evaluate the liquid and plastic limits and to aid in soil classification. Test 
results are summarized on the Logs of Test Pits at the appropriate sample depths. 
Graphic presentations of the test results are provided on Plate B-1. 

WO. 6378-00 GEOLABS, INC. 
Hawaii· California 

NOVEMBER 2011 Page B-1 



300 

280 
ClorOl CH orOH 

260 

/ 240 

/' 220 
,/' 

200 

/' 
~ 180 
0 V z /' ~ 160 /' * (3 

ti 140 V ::'i /' 0.. 120 

/' 100 

/ • 80 

/ ® 
60 

/' 40 v. 20 CL-ML7/' 
rMlorOl MHlorOH 

o -
0 50 100 150 200 250 300 350 

LIQUID LIMIT 

Sample Depth (ft) LL PL PI Description 

• TP-1 0.3-1.0 186 100 86 Brown clayey silt (MH) 

III TP-5 0.5-0.8 121 61 60 Brown with gray and orange mottling clayey silt (MH) 

• TP-9 0.5-1.5 78 55 23 Bown with gray and orange mottling clayey silt (MH) 

~* TP-14 0.4-0.6 367 212 155 Brown with gray and orange mottling clayey silt (MH) 

b® TP-22 0.5-1.0 140 73 67 Brown clayey silt (MH) 
<!l 
ill 
:'i 
@ 

'" ;,: 
'" ci 

~ ro w 
0 

" 0 
Co ATTERBERG LIMITS TEST RESULTS - ASTM D 4318 n. 

• 
=> GEOLABS, INC. ~ :: WAIKAMOI FLUME REPLACEMENT fil GEOTECHNICAL ENGINEERING Plate w COUNTY OF MAUl '" '" DEPARTMENT OF WATER SUPPLY B-1 w 

~ w.o. 6378-00 MAKAWAO, MAUl, HAWAII 
'" 





APPENDIXF. 

Department of the Army 
Jurisdictional Determination 
of Waikamoi, Puohokamoa, 

and HaipuaenaStreams 



REPLY TO 
ATTENTION OF: 

Regulatory Branch 

Munekiyo & Hiraga, Inc. 
Attention: Mark A. Roy 

DEPARTMENT OF THE ARMY 
u.s. ARMY ENGINEER DISTRICT, HONOLULU 

FORT SHAFTER, HAWAII 96858-5440 

March 31, 2011 

File Number(s): POH-2010-00283 
POH-2011-00091 
POH-2011-00092 

305 South High Street, Suite 104 
Wailuku, Hawaii 96793 

APPROVED JURISDICTIONAL DETERMINATION 

Dear Mr. Roy: 

This letter is in response to your letter dated March 22,2011 requesting Department of the Army 
(DA) review and comment on the requested additional information for the proposed Waikamoi 
Timber Flume Replacement Project at TMK (2) 2-4-016:004, Makawao, Island of Maui, Hawaii. 

We completed our review of the submitted documents pursuant to Section 10 of the Rivers and 
Harbors Act of 1899 (Section 10) and Section 404 of the Clean Water Act (Section 404) and have 
determined that the submitted documents, accurately identify waters of the U_S_ under the 
regulatory jurisdiction of U.S. Army Corps of Engineers (Corps). 

Section 10 requires that a DA permit be obtained from the Corps prior to undertaking any 
construction, dredging, or other activity occurring in, over, or under or affecting navigable waters of 
the U.S. For tidal waters, the shoreward limit of the Corps' jurisdiction extends to the Mean High 
Water Mark. Section 404 requires that a DA permit be obtained for the discharge (placement) of 
dredged and/or fill material into waters of the U.S., including wetlands. For tidally influenced 
waters, in the absence of adjacent wetlands, the shoreward limit of the Corps' jurisdiction extends to 
the High Tide Line, which in Hawai'i may be approximated by reference to the Mean Higher High 
Water Mark. For non-tidal waters, the lateral limits of the Corps' jurisdiction extend to the Ordinary 
High Water Mark (OHWM) or the approved delineated boundary of any adjacent wetlands. 

The perennial Waikamoi, Puohokamoa and Haipuaena Streams discharge terminally into 
Nuaailua Bay (a navigable water). As such, the Waikamoi, Puohokamoa and Haipuaena Streams 
are waters of the U.S., subject to Corps jurisdiction. Please cite the reference number POH-
2010-00283 for the jurisdictional determination associated with the Waikamoi Stream, POH-2011-
00091 for the Puohokamoa Stream and POH-2011-00092 or the Haipuaena Stream, respectively, in 
future correspondence regarding this project. 

In addition to the 14 gully, gulch and stream crossings identified in the submitted documents, we 
have reason to believe the project site also traverses potential palustrine wetlands as identified in the 
U.S. Fish & Wildlife Service's National Wetland Inventory and as indicated by the hydric soils 
depicted by the U.S. Department of Agriculture, Natural Resources Conservation Service's Soil 
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Survey of the area. There is insufficient site-specific information to complete our jurisdictional 
determination as to whether these potential wetlands are adjacent to any waters of the U.S., or 
whether they are proposed for impact. We suggest the landowner survey the project site for the 
presence of adjacent wetlands in accordance with the Corps Wetland Delineation Manual, 1987. 
Please reference the Public Notice dated July 30,2010, found at 
http://www.poh.usace.army.mil/P AlPublicNotices/PN201 00730_ DelinMan.pdf, regarding the 
Regional Supplement for the Pacific, found in the Public Notice and at 
http://www.usace.army.mil/CECW/Pageslreg_supp. aspx. 

The submitted documents contain insufficient information to allow the Corps to determine if 
construction of the proposed timber flume replacement will involve the discharge of fill material 
waterward of the OHWM of these waterbodies or the approved delineated boundary of these 
wetlands. We are concerned especially with the nature of the support structures relative to the three 
streams and whether reconstruction of the existing support structures will result in the discharge of 
fill material below the OHWM of these waters of the U.S. If the proposed flume replacement 
results in either the temporary or permanent discharge of fill material helow the OHWM of 
either the Waikamoi, Puohokamoa or Haipuaena Stream or below the approved delineated 
boundary of adjacent wetlands, a DA permit will be required. Fill material, permanent or 
temporary, may include, but is not limited to: rock, dirt, sand, sandbags, silt fences or concrete. 

Upon finalization of construction plans, we advise your client contact the Corps to determine if 
any of the proposed work constitutes a "discharge offill" by submitting a DA Permit application and 
associated drawings that meet our drawing recommendations found at 
http://www.poh.usace.army.mil/EC-RlEC-R.htmtothe Corps. In addition, supporting information 
submitted with the permit application should include sufficient information concerning the scope of 
work, including the use of Best Management Practices, i.e. silt fences and sandbag berms within the 
vicinity and in close proximity to potentially regulated bodies of water. The Corps will at that time 
review the application to ensure it complies with all necessary federal laws and regulations. Be 
advised, if the fill results in either temporary or permanent loss of waters of the U.S. and/or 
associated function, your client may be required to provide compensatory mitigation for any 
unavoidable impacts to the aquatic environment. 

This letter contains an approved JD for the property in question and is valid for a period of five 
(5) years unless new information warrants revision of the determination before the expiration date. If 
you object to this determination, you may request an Administrative Appeal under Corps regulations 
at 33 Code of Federal Regulations (CFR) Part 331. We have enclosed a Notification of Appeal 
Process and Request for Appeal (NAPIRFA) form. If you request to appeal this determination you 
must submit a completed RF A form, according to instructions in the RF A, to the Corps' Pacific 
Ocean Division office at the following address: 

Thorn Lichte, Appeals Review Officer 
U.S. Army Corps of Engineers 
Pacific Ocean Division, ATTN: CEPOD-PDC 
Building 525 
Fort Shafter, HI 96858-5440 
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Thank you for contacting us regarding this project and providing us with the opportunity to 
comment. Should you have any questions, please contact Ms. Jessie Pa'ahana at 808.438.0391 or 
via email atJessie.K.Paahana@usace.army.mil. You are encouraged to provide comments on your 
experience with the Honolulu District Regulatory Branch by accessing our web-based customer 
survey form at http://per2.nwp.usace.army.mil/survey.html. 

Copy furnished: 

Sincerely, 

George P. Young, P.E. 
Chief, Regulatory Branch 

County of Maui, Dept. of Water Supply, David Taylor, 200 South High St., Wailuku, HI, 96793 
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Administrative Appeal Process for 
Approved Jurisdictional Determinations 

District issues approved 
r-------------.... Jurisdictional Detennination (JD) 

to appficantJlandoW'ler wth NftP . 

ftppro'l/ed JD valid 
tor 5 years. Yes 

District makes new 
approved JD. 

To continue Vltth appeal 
process, appellant must 

revise RFA. 
See Ill'pendixD. 

Ves 

No 

No 

No 

ftpplicant decides to appeal approved JD. 
,llpplicant submits RF A to division engineer 
\AAl:hin 60 days of date of NftP. 

Corps revielflS RF A and notines 
appellant vVthin 30 days of receipt. 

Is RF A ao:eptable? 

Ves 

Optional JD .Appeals Meeting and/or 
L-~~ ____ I"" site investigation. 

Divison engineer or designee 
remands dedsion to district, 
wth specific instructions, for 
reconsideration; appeal 
process completed. 

Appendix C 

Ves 

RO re\lie"AG: rerord and the dMsion engineer 
(or designee) renders a dedsion on the merits 
otthe appeal V'Athin 90 days of receipt of an 
.",ept_ble RFA. 

No 

District's dedslon is upheld; 
appeal process oompleted. 

Max. 30 
d.ys 
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A: INITIAL PROFFERED PERMIT: You may accept or object to tbe pennit. 

• ACCEPT: If you received a Standard Permit, you may sign tbe pennit document andreturn it to tbe district engineer for final 
autborization. If you received a Letter of Penn iss ion (LOP), you may accept tbe LOP and your work is autborized. Your 
signature on tbe Standard Permit or acceptance oftbe LOP means tbat you accept tbe pennit in its entirety, and waive all rights 
to appeal tbe permit, including its terms and conditions, and approved jurisdictional determinations associated witb tbe pennit. 

• OBJECT: If you object to tbe pennit (Standard"or LOP) because of certain tenns and conditions tberein, you may request tbat 
tbe pennit be modified accordingly. You must complete Section II oftbis fonn and return tbe fonn to tbe district engineer. Your 
objections must be received by tbe district engineer witbin 60 days oftbe date oftbis notice, or you will forfeit your right to 
appeal tbe permit in tbe future. Upon receipt of your letter, tbe district engineer will evaluate your objections and may: (a) 
modify tbe permit to address all of your concerns, (b) modify tbe permit to address some of your objections, or (c) not modify 
tbe pennit having determined tbat tbe pennit should be issued as previously written. After evaluating your objections, tbe district 
engineer will send you a proffered pennit for your reconsideration, as indicated in Section B below. 

B: PROFFERED PERMIT: You may accept or appeal tbe pennit. 

• ACCEPT: If you received a Standard Pennit, you may sign tbe permit document and return it to tbe district engineer for final 
autborization. If you received a Letter of Pennission (LOP), you may accept tbe LOP and your work is autborized. Your 
signature on tbe Standard Permit or acceptance oftbe LOP means tbat you accept tbe permit in its entirety, and waive all rights 
to appeal tbe pennit, including its tenns and conditions, and approved jurisdictional determinations associated witb"tbe pennit. 

• APPEAL: If you choose to decline tbe proffered permit (Standard or LOP) because of certain tenns and conditions tberein, you 
may appeal the declined pennit under tbe Corps of Engineers Administrative Appeal Process by completing Section II of this 
fonn and sending tbe fonn to tbe division engineer. This form must be received by tbe division engineer witbin 60 days oftbe 
date of this notice. 

C: PERMIT DENIAL: You may appeal tbe denial ofa permit under tbe Corps of Engineers Administrative Appeal Process by 
completing Section II of this form and sending tbe form to tbe division engineer. This form must be received by tbe division engineer 
witbin 60 days of tbe date of tbis notice. 

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal tbe approved JD or provide new 

information. 

• ACCEPT: You do not need to notify tbe Corps to accept an approved JD. Failure to notify tbe Corps witbin 60 days of tbe date 
oftbis notice, means tbat you accept tbe approved JD in its entirety, and waive all rights to appeal tbe approved JD. 

• APPEAL: If you disagree witb tbe approved JD, you may appeal tbe approved JD under tbe Corps of Engineers Administrative 
Appeal Process by completing Section II oftbis form and sending tbe form to tbe division engineer. This form must be received 
by tbe division engineer witbin 60 days oftbe date of this notice. 
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E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps regarding the 
preliminary JD. The Preliminary JD is not appealable. If you wish, you may request an approved JD (which may be appealed), by 
contacting the Corps district for further instruction. Also you may provide new information for further consideration.by the Corps to 
reevaluate the JD. 

(Describe your reasons for appealing the decision or your objections to an 
initial proffered permit in clear concise statements. You may attach additional information to this form to clarifY where your reasons 
or objections are addressed in the administrative record.) 

INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the 
record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to 
clarifY the administrative record. Neither the appellant nor the Corps may add new information or analyses to the record. However, 

~~'!! of information that is in the administrative record. 

If you have questions regarding this decision andlor the appeal 
process you may contact: 

Jessie K. Paahana, Project Manager 
US Army Corps of Engineers, Honolulu District 
ATTN: CEPOH-EC-R 
Building 214 
Fort Shafter, HI 96858-5440 

Ph: (808) 438-0391 

Thorn Lichte, Appeal Review Officer 
US Army Corps of Engineers, Pacific Ocean Division 
ATTN: CEPOD-PDC 
Building 525 
Fort Shafter, HI 96858-5440 

Ph: (808) 438-0397 

RIGHT OF ENTRY: Your grants the right of entry to Corps of Engineers personnel, and any government 
consultants, to conduct investigations of the project site during the course of the appeal process. You will be provided a 15 day 
notice site in all site 

Date: Telephone number: 

of or 



APPROVED JURISDICTIONAL DETERMINATION FORM 
. U.S, Army Corps of Engineers 

This form should be completed by follow.ing the instruc~ons provided in Section N of the JD FonnInstructiomil Guidebook. 

SECTION I: BACKGROUND INFORMATION· . . .. .. . 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMiNATION (JD): 31 Mar 2011 

B. .l)ISTRI~T OFFICE, FILE NAME, AND NUMBER:CEPOH-EC-R t\ilif!~g~ffjll;Ii~¥FIiiiii~'Rii~i~€mg~f"';;:6~""~'; .B~m1I(qI7~:g1~n~«q~" "'. . . . ' . '~',~'d',"""-"'-' "''''''_V''·'''',,,,._:,,,,,,_,,:,,'",,,,:'',';''':''''/<!'."J~.',:";.,,'.'.z"_",'~~""i,,,.~Jt,,',,~~,~,!5.,~~~,~l 

. C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
. State:Hawaii Colinty/parish/borough: Maui Co~ty City: Makawao 
. Center coordinates of site (Iatllong in degree decimal format): Lat. 20.80771 0 I, Long. -156.224000 II. 

. Universal Transverse Mercator: UTM Zone 4 North NAD 83 
N~e of nearest waterbod._~![~!til . 
Name ofn~st Traditiqnal Navigable Water (TNW).into which the aquatic resource flows: Nuaailua Bay, Pacific Ocean 
Name of waters lied or Hydrologic Unit Code (HUC): .... . . 

I the~k if~~p/diag~nrof.~e.view are~ andlor potentiirl jurisdictional areas i,s/~ available upon request. . 
'. .Check if other sites (e;g., offsite mHigatiori ~ites~ disl)"o~al'sites, .etc ... ) are' associated with this action and are recorde,:]. on a 

dIfferent JD fonn. ... l 

D. REVIEW P)CRFORMED-FOR SITE·EVALUATION (CHECK ALL THAT APPLy): 

l ·bffiCe(DeS~)Determi.nation. Date: 31:MarZilll .. : . 
. Field Determination. Date(s): .... . .. . 

KlVJtm,UJU" OF JuruSDICTION. 

There" . "navigable waters of the U.S." within Rivers and HarborS Act (RHA) jurisdiction (as defined by 33 CFRpart 329) in the 
review area. [Required]" .... '.' . . - . 

I Waters subject to the ebb and flow. of the tide. .. .. . . 
Waters are presently us~q, or have been used. in the p~st. or m~y be susceptible for use to transport interstate or foreign commerce. 
Eitplain: .. 

. B. cWA SECTION 404 DETERMINATION OF JmuSDICTioN • 

•• itql!;f@;r!~;t{!S:~' with0.:Cle.~:W:~te~ Act .(P~ A)jurisdi~tio~ (as' ctefi~ed b~'j3 ~ part 328) hi V1e review area. [Required] 

1. Waters of the U.S • 

2. 

. s. Indicate presence 'ofwaters oeu.s. in review area (cbeck all that apply): 1 
TNWs, including territorial seas '. 
Wetlands adjacent to.TNWs. . 
Reiatively'peffii'aneiiHviitefi'·(RPWs).that.f\ow'directly or. indirectly. int03rNWs 
Non~RPWs .that flow directly or inditectly into ~s' 
Wetlands directly abutting RPWs that flow directly or indirectly into TNWs. 
Wetlands.adjacent to but not directly abutting RPWs that flow directly or indirectly 'into TNWs 
Wetlands adjacent to non-RPWs that flow directly or' indirectly into TNWs 
Impoundments of jurisdictionai waters 
Isolated (interstate or iritrastate) waters, including isolated wetlands 

h. Identify (estimate) size of waters oftbe U.S. in tbe review area: 
Non-wetland wa~rs: linear feet: width (ft) and/or . acres. 
Wetlands: acres. 

c. Limits (boundaries) ofjnrisdiction based on: Him '$A' ." 
Elevation of establish~ OHWM (if known): . . 

Non-regolated w.atersiwetlands (cbeck if applicable):'· . ., .. _... . _ .. _ II Potentially jurisdictional waters and/or wetlands were assessed WIthm the reVlew area and detennm~d to be not JUrIsdIctIOnal. 
. Explain: ... 

" Boxes checked below shall be supported by ·compI.e~g the app~priate sections in Sectio~ III below. . ,,' .. 
2 For Pll1PQs.es.ofthis fo:rm,.an RPW is defmed as·a trlbuh\Iy. that IS not a TNW and .that-typically-flows yeaNound or bas contmuous flow at least seasonally . 
(e.g.,' typically 3 months). . 
.). Supporting documentation is presen.ted. in Section ~.F. 



SECTION ill: CWAANALYSIS· 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction oyer TNWs and wetlands adjacent to TNWs. lftbe aquatic resource is a ~, complete 
Section m.A.1 and Section m.D.I. only; if the aquatic resource is a wetland adja~ent t~ ll<TNW, complete:S!3ctlons mc.A.l ~n~2 
and Section ill.D.I.; otherwise, see Section ill.B:below. . 

1.· TNW 
Identify TNW: 

Summarize rationale supporting detennination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion th~t wetland is· !'adjacenf':: 

B. CHARACTERISTICS OF TRIBUTARY (fRAT IS N(lT A TNwJ AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes inf~rmation regarding charact~.ristic~·'Of the tf;.ln:ltary,alld its adja~e~t"wetiands; if any, and- it helps 
determine whether or not the standards for jurisdiction esud:ilished under R.apsnos-bave been met. 

The agencies will asser:(: jurisdiction over n~n-navigable tribu~ries of~s where the tributaries· are "r~lati~ely per.ma~ent 
waters" (RPWs), i.e. tributaries that typically flow year~round or have con.tinuous fll;)w 'at 'least se~son~'Y (e.g., :typic~ly ~- . 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a 'J'NW, bu.t ~as year~r~und 
(perennial) flow, skip to Section m.D.2. If the aquatic resource is a weiland directly abutting s'tributarywith perennial flow, 
skip to Section ill.D.4. 

. . 

A wetland that is adjacent to but that does not directly abut an RPW requires a Signi~cant nexus evaluation. Corps district~' and 
EPA regions will includ~ in the r.ecord ~y ava~ableJrifor~ation tha~; ~ocuments_the. existen<;e ~f a signi~cant nexus .. b~twee~ a 
relatively permanent tributary that is Dot perennial (and its adjacent wetlands if any) and a traditio~al naviga~lt: water,·eveli 
though a significant nexus finding. is not required as a matter of law. . 

If the wate~bOdy4 is not an RPW~ 'or a wetland directly abutting an RPW, a JD will r~quire additional data" to determine -if the 
waterbody has a significant nexus with a TNW. If the tributary has adjacent wetiaJ;lds, the significant nexus evaluation' must 
consider the tributary in combination with all of its a~jacent wetland~_~J'his sigriUicant nexus ~valuation ~hat combines, ~or 
analytical purposes, the tributary and all of its adjacent wetlands is used whether the' review area Identified in the JD request is 
the tributary, or its adjacent<wetlaods, or -both:. If the ~ ~~~e.rs a tributary with adj8;cent wetl;mds, complete Seetio.Ii m.B.l for 
the trib"tary, Section ill.B.2 for any onsite wetlands, and Section ill.il.3 for all.wetlandsadjacent to ihat trib"tary, boih ")lsit. 
and offsite. The determination whether a .significant nexus ~xists is determined' in Section m.e below. 

1. . Characteristics ofnoowTNWs that ~ow directly or indirectly into TN\V 

(i) General Area Conditions:· 
Watershed size: __ 
Drainage area: _ 
Average annual rainfal~: inches. 
Average annual snowfall: inches 

(ii) Physical Characteristics: 
(a) 

II briblltarie~. before entering TNW . 

. Project waters are river-miles from TNW. 
Project waters are river miles from ·RPW.: . . . 
Project waters are aerial (straight) miles frOniTNW. 
Project waters are aerial (straight) miles from RPW. 
Project waters cross or serve as state bound~es. Explain:. 

Identify flow route to TNW': 
Tributary stream order, if known: 

~~~ that the Instructional Guidebook contains additional infonnation regarding swales, ~itches,.washes·, and erosional features generally ~d in the arid 

5 Flow route can be described by identifying, e.g., tributary a, which flows through the review area, to flow into tributarY b, which ·then fl~ws into TNW. 



(b) Genernl Tributary Characteristics fcheck all ihat aPply): 
Tributary is: 0 Natural . ' . 

. 0 Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary'properties with respect to top of bank (esthnate): 
Average width: feet . 
Average depth: 
Average side slope,,, I 

.' Primary tributaty substrat~ composition (check all that apply): 
· 0 Silts . 0 Sands . 

o Cobbles 0 Gravel . o Bedrock 0 Vegetation. Type/% cover: o Other. Explain: . 

O'Concrete o Muck 

Tributary condition/stability [e.g., highly eroding, sloughing banks]. Explain: 
Presence Ofnlnlriffl;t COjPtexes. Explain: '. . . 

· Tributary geometry: . 
Tiibutaty gradient (approximate average slope): % 

(c) Flow: 
TributarY provides for: , •• 

· Estimate average number of flow events in review area/year: ••• 
Describ~ flow regime: .. . 

Other information on duration and volume: . 

Surface flow is: AIIIJIllil.. Cbaracteristics: 

Subsurface flow: A Mi.· E?,plain findings: o Dye (or .other} test performed: . 

Tributary has (check all that apply): 
· - 0 Bed and banks 

o OHWM' (check all indicators that apply): o clear, paturalline impressed on the,baJJk D· the pres~nc:e of litter and debris o changes in,the character Qf soil . D· destruction ofterrestriat vegetation o shelving '. 0 ollie presence ofmek line . o vegetation m~tted dow.Q., b~n~., ~r absent D ,sediment sorting -, o leaflitterdisnirbedorwashadaway 0 ·scour 
D sediment deposition 0 . multiple observed or predj.~ted flow events 
0 .. watersiaining . 0 abrupt changein plant cOl)llIlubity 

. 0 . oiher (list): . o 'Discontinuous OHWM.7. Explain: 
. . 

. If factors other than the OHWM were used to determine lateral extent of CWAjurisdiction (check all that apply): 
III HighTideLineindicatedl)y: III MeanHigb Water Mark:indicated.bY: ° 

D oil or scum line along shore objects· D sUrvey to available,datum; . .. 
. 0 fine shell or debris deposits (foreshore) 0 physical markings; 

D .physical m:arkings/characteri~tics D veg,etation lines/changes in vegetation types. 
D· tidal gauges o other (list): 

(iii) Chemical Characteristics: . 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain:. . . . 
. IdentifY specific polhitants;.if)mown: 

6 A natural or rilan~made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground. or where 
the- OHWM has been removed by development or agricultural practices). Where there is a break in the OHWM that is unrelated to the waterbody's flow 
regime (e.g., flow ov:er a rock outcrop or through a culvert), tbe agencies will look for indicators offlow above and below the break. 
7lbid. . 



(Iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. Characteristics (type, average width): '. 
D Wetland fringe. Characteristics: 
D Habitat for: 

D Federally Listed species. Explain findings: o Fish/spawn areas. Explain findings:. . o Other' enviromnentally-sensitive species. Expl'ain -firidings: 
D Aquatic/wildlife diversity. Explain findingS: 

2. Ch~racteristics of wetlands adj!"cent to non-TNW that flow directly or -IndireCtly into TNW 

3. 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

(b) 

Properti~s: 
Wetland size: . acres 
Wetland type. Explain: 
Wetland quality. Explain: , 

Project wetlands cross or serve"as state bouri~es. Explain:.' 

Surface flow is:. Mil 
Characteristics: 

Subsurface flow: ; n Expiain findings: 
D Dye (or other) test perfonned: 

(c) Wetland Adjacency Determination with Non-TNW: 
D Directly abutting 
D Not directly abuttiug o Discrete wetland hydrologic connection. Explain: o Ec.ological. connection. Explain: 

D Separated by bennlbarrier, Explain: 

(d) 
miles from TNw. 

rial (stniight) miles from TNW. 

ofwetl.and as within the'. Hi; flood.Plmh. 

(Ii) Chemical Characteristics: 
Characterize wetlarid:system' (e.g., water color is clear, brown, oil film on surface; water quality;, general watershed 

characteristics; etc.). Explain: 
Identify specific pollutants, ifknown: 

(iii) Bioiogical Characteristics. Wetland,upports'(check all tliat apply): 
D Riparian buffer. Characteristics (type;'avetage Width): . ' o Vege1?tion type/percent eover." Expla:ii:t: 
D ,Habitat for: 

, D Federally Listed species. Explain liDdings: 
, D Fish/spawn areas. Explain findings: , 
D Other environmentally-sensitive species. Explain findings: 
D Aquatic/wild,!ife diversity. Explain findings: . 

Characteristics of all weilands adjacent to the tributary (ifa~ 
All wetland(s) being considered in the cumulative analysis: _ . 
Approximately ( ) acres in total are being considered in the cumulative analysis. 



For each wetland, specify the followmg:· 

Directly abuts? (Y/N) Size (in 'acres) Directly abuts? cYfN) Size (in acres) 

Summarize ove~ll biological, chemical and physical functions b~ing perfonned: 

1 
C, SIGNIFICANT NEXUS DETERMINATION 

A significimt ~exus analysis will a$sess the flow characteristics and functions of the tributary itself and the 'functions performed 
by any wetlands adjacent to the tributary t() d~~e~~~·lin~. if~ey sign.i~cantly affecUhe chemical., physical, and biological integrity 
of a TNW. For each of the following situations.,:-lJ significanfnexus t;l~ists ifth~ftributary, 1n cpmbination With all of its adjacent 
wetla~ds, has more than a speculative or bisubstantial effect on the chem~cai, physlcal and/or biol~gical integrity of a TNW. 
Considerations' '.Vh.en evaluating significant nexus includ~, but are IJot limited to t.he· volum~ .. duratioiI, and frequency of the Row 
afwater·in the tributary a'nd'its proximity to.", TNW, and· the functions performed by the 'tributary and aU its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific t~resh~ld of distance (e.g. between a 
tributary and lts adjacent wetland-ot between a ftibutary and the TNW). Similarly, tbe fact an adjacent wetland -lies within or 
outside ~.f ~ floo4plain is no~.solely dete!-"miilative of sigiiifi.canf nexu·s. ' , 

( 
Dra,w connections between the features documented and the effects on the TNW, as i,dentified in the Rapanos Guidance and 
discusst;ld in the Instructional Guidebook. Vactors to consider include,Jor example: 
• ' Does the tributary, in combination with its adjace~t wetlandS (if any), have the capacIty to cany pollutants or flood waters t.o . 

TNWs, or to reduce the amount ofpol1u~ts or flood waters reaching a TNW?-. . 
• Does the tribut3;I"y, in combiriati.on~.ith its adjacent we.tlands (if.any), provide habitat and Iifecycle support fun\?tions for fish and 

. other speCies" such as feeding,. nesting, spawni"ng,.or rearing yo.ung for .spe9ies that are present in the TNW? 
. • Does the. tributary, in combination with its adjacen.t wetlands (if any), have.·the capacitY to transfer_nutrients and orga.I)ic carbon that 

support downstream foodw.ebs? ' 
• Does the tributary, in combination with its. adjacent wetlands (ifany)j have other relationships to the'physical, Chemical, or 

biological integrity of the TNW? . 

Note: the aboye list of considerations is not inclusive and other functions observed or known to occur ~hould be documented . 
below: 

':l. SigJlJfica~t nexus fin€lings f9r .non-RPW· tha~ ~as no adjacent wetlands and ~ows Cfirec,tlyor indirectly into TNWs. Explain 
findings of presence or abs~nce of significant nexus below, based,pD the tributary" .itself, then go to Section llLD: 

2. Significant nexus findings for non-RPW and its adjacent wetlands, wher~ the non-RPW fiows directly or indirectly into 
TNWs. Explain findings of presence or absence of significant nexus below, based on the trib~tary in combination with all of its 
adjacent wetlands, then go to Section !lI.D: 

3, Significant' nexus findings for wetlandsadjacentto an RPW but that do not directly abut the lU'W. Explain findings of 
presence or absenc_e of significant-nexus· below, ~ased on the tributary in combination with all of its a4j~,ent w~tlands, then go to 
Section ·m.D: . . . 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. :UIE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY)~ 

1. 

2. 

TNWs and Adjacent Wetlands.·. Check all that apply and provide size estill1lltes. in review area: 
.ITNWS:. linear feet· width (ft), Or, acres." '. 

Wetlands adjacent to TNWs: acres. . '. 

RPWs that flow direetly or indirectly into TNWs. . . II Tributarie's of'fN"\Vs wh~re tributaries typically flow y~r-roun4 are jurisdictional. Provide data and rationale indicating !Pat 
" tributary is perennial: Puohokamoa is perennial, w/teJl!linus in Nl,l3.ailua Bay('INW) (DLNR-DAR Atlas ofHwn Watersheds). 

II ~ribu~es 'ofTNW wh~re tribu~es ~ave c?nt~uous' ~ow "seaso~ally" (e.g., typ.ically-~e ~on.ths ~ach year? are 
jurisdictional. Data supporting thIS conclusIOn IS prOVIded at Se<:tion m.B. ProVIde rationale mdicatmg that tributary flows 
seasonally: . '. 



3. 

Provide estimates for jurisdictional waters in the review ar~a (check all that apply): 

I Tributary waters: linear feet width (ft). 
Other non-wetland waters: acres. 
IdentitY type(s) of waters: 

Non-RPWs8 that now directly or indirectly in,to TNWs. '. • . . II Waterbody that is not aTNW or an RPW, but flows. ~ctly o~ indirectly i~to a TNW, and it has a slgmficant nexus WIth a 
TNW is juris~ctional. Data, ~UI?portiDg this conC~~lOn 15 provIded a~ S,ectll:>D ~II.C. 

Provide estimates for juris4ictional waters within the review area (check all-that apply): 

I Tributary waters: . linear feet width (ft). 
Other non-wetland waters: acres. 

IdentitY type(s) ofwateis: 

4. Wetland~ directly abutting an RPW tli~t !low directly or indirectlyijIto TNws. . .. .• 
III Wetlands directly abut RPW and thils are jUrisdictional as adjacent wetlands. . 

III Wetiands direCtly abutting an RPW wheretribuiitri~stypicalIy flow year-round. Provide data and rationale 
indicating ~at trihuhiry"is' perennial in ·Secti(JJ?,'Iit.It.2, "above, .providerationale indicating that wetland is 
directlyabuttirigaIil<\'W: .. .... .... . . 

III·Wetlands directly abutting an RPW where tributaries typically flo"'; "se~onally." provide ·data indicating t!'at .tributary is 
- seasonal in Section III.B and rationale in Section ill:n.2, above. -Provide ratiQmile indicating -that wetland IS dl'rectly 
abutting anRPW: 

Provide acreage, estimates for jurisdictional wetlands in th~ revie\v' area; acres. 

5. Wetlands adjacent to but not directly abutting an· RPW that !loW directly or indirectly info TNWs. .. 
II Wetlands that do not directly abut an RPW, -but wnen con~idered :in combination-with the tributary-to which they are adjacent 

and with similarly situated adjacent wetIands,-have a:-sigriificarit nexus with a TNW are junsidiclionaL Data supporting this 
conclusion is provided at Section III.C. -

_ Provide acreage-estimates for jurisdictional wetlands in the review area: acres. 

6. Wetlands adjacent to non~RPWs that flow directly or indirectly into TNWs. - '- -
11:1 Wetlands adjacent to such waters, arid have when considered in combination: with the tributary to which they are adjacent and 

with similarly.situated adjacent wetlands, have a significant'nexus with a TNW are jurisdictional. Data: supporting this 
conclusion -is provided at Section III.C. - . 

Provide estimates for jurisdictional we~lands in'the review area::' acres. 

7. Impoundments of jurisdictional waters.9 

As a general rule,. the impoundment of a jurisdictional tributary remains jurisdictional. ' 

I Demonstrate that impoundment was created' from- ~'waters of the U.S.,'" or- ,- -- '. . 
~emonstrate that water meets the criteria for one_ of the- categories presented abo.ve (1-6), or 
Demonstrate that' water is isolated with a nexus to commerce (see E below). 

E. ISOLATED [INTERSTATE ORINTRA-STATEj WATERS, INCLuDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):lO . 

I which are or could be used-,by interstate or foreign_ travelers· forrecreational'or other purposes. 
from which fish or shellfish are or could be taken and sold in interstate or foreign commerce. 
which are or could be used for industrial purposes by industries in interstate coinmerce. 
Interstate isolated waters. Explain: . 
Other factors. Explain: . _ 

Identify w;lter body and summarize rationale Suppo!ting detennination:-

8See Footnote # 3. \ 
9 To complete the analysis refer to-the key in S~ction III.D.6 of the Instructional Guidebook. _ 
10 Prior to asserting or declining CW AJurisdictiqn based solely on this category, Corps Districts wiD elevate the action -to Corps and EPA HQ for 
review consistent with the process described in the CorpslEPA Memorand~m Regarding CWA Act Jurisdiction Followi~g Rapanos. 



Provide estimates for jurisdictional waters in the review area (check all that apply): 

[I Tributary waters: linear feet width (ft). . 
Other non-wetlapd waters: acres. 

IdentiIY type(s) of waters: II Wetlands: : acres. 

F. NON-JURISDICTIONAL WA:rERS, INCLUDING WETLANDS (CHECK ALL THAT APPLy): •. 
• Ifpotential wetlands-were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 

Wetlan~ Delin(.'lation ManU?-! and/or appropriate Regio!lal Supplements. . III Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. . . '-
o Prior to the Jan 200 I Supreme Court decision in. "SWANCC," the review area would have been regulated based solely on the 

"Migratory Bird Rule" (MBR). 

[I .Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: 
Other: (explain, if hot covered above): 

Provide acre~ge estimates fo~ non-jurisdictionaywat~rs in the review area, where the sole potential basis of jurisdiction is the MBR 
factors (Le., presence of migratory birds, presence of endangered species, ~e'ofwater for irrigated agriculture), using best professional 

I
'ud{!ffient (checkalLthat apply): . 

Non-wethmd waters (i.e., rivers, streams): liriear feet . width (ft) . 
. Lakes/ponds: 'acres, 
. Oth~r non':'wetland waters: . acres. List type of aquatic resource: 
Wetlands: acres. 

Provide acreage ~stimates for non:-jurisdictional waters- in the review area that do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply); 

Lakes/ponds: actes, . 
width (ft). ·1 Non-wetland waters (Le.; rivers, streams): linear feet, 

Other non-we.tland waters: C3:cres. List type of aquatic resource: 
Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SuPPORTING DATA. Data reviewed for JD (check all that apply - checked items shan be included in case file and, where checked 
and-requested, appropriately reference sources below):· . 

I Maps, plans, P.lots or plat submitted by or on behalf of the applicanticonsultant:requested add'l info rcv'd 25 Mar 20 II. 
· Data sheets prepared/submitted by'or on behalf of the applicant/consultant 

. 0 Office concurs with data sheets/delIneation report. o Office does not concur with data sheets/delineation report .1· Data sheets prepared bytIie Corps: 
Corps navigable waters' .study; 
U.S. Geological. Survey Hydrologic Atlas: 
D'USGS NHD data. o USGS 8 and 12 digit HUC maps. 
U.S. Geological Survey map(s). Cite scale & quad narne:1 :24000 (ORM website, retv'd 13 Oct 2010). 
USDA Natural Resources Conservation Service Soil SUrvey. Citation:NRCS Web Soil Survey conducted 31 Dec 2006. 
National wetlands inventory map(s). Cite narne:ORM website, USFWS·NWI Overlay, retv'd 13 Oct 2010 . 
. StatelLocal' wetland inventory map(s): 
FEMAiFIRM maps: 

· 100~yeai Floodplain Elevation is: (National Geodectic Vertical Datum·of 1929) 
Photographs:!8I Aerial (Name &. Date):Aeriai Satellite Image (ORM website, retv'd 13 Oct 2010). 

or 0 Other(Narne &:Oate)'. 

I Previous.detennination(s}. File no. ?J1d date of response letter: 
. Applicable/supporting case law: . . ... 

Applicable/supporting scientific literature:DLNR.1JAR Atlas of Haw an an Watersheds, Apn12008. 
· Other infonnation (please speeiIY): 

B. ADI>ITIONAL COMMENTS TO SUPPORT JD:. Puohokarnoa is a perennial stream with end tenlrinus in a TNW; pOSS Secttion 404. 
Referenced data located in physical file POH·2011·00091. 
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DEPARTMENT OF THE ARMY 
u.s. ARMY CORPS OF ENGINEERS, HONOLULU DISTRICT 

FORT SHAFTER, HAWAII 96858·5440 

REPLY TO 
ATTENTION OF: 

RegulatOl'y Branch 

County ofMaui 
Depajtment of Watel' Supply 
Attention: David Taylor 
200 South High Street 
Wailuku, Hawaii 96793 

Dear Mr. Taylor: 

December 5, 2011 

NO PERMIT REQUIRED 

File Number POH-20 1 0-00283 
POH-2011-00091 
POH-2011-00092 

t:::1 
m 
-..:> 
;-1 

C> 
""Tl 

~ rn 

"'" <.n = -0 -,. .... 

I 
0-

We have received your letter dated November 9, 2011 requesting a Department ofiifeAr~ 
(DA) determination of exemption under the Clean Water Act Subsection 404(1)(1)(C) for the 
proposed Waikamoi Timber Flume Replacement Project that crosses the Waikamoi,Puohokamoa 
and Haipuaena Streams in Makawao, Island of Maui, Hawaii. 

We have completed our review of the submitted document pursuant to Section 10 of the Rivers 
and Harbors Act of 1899 (Section 10) and Section 404 of the Clean Water Act (Section 404) and 
have determined the submitted documents accurately identifies waters of the U.S., subject to U.S. 
Anny Corps of Engineers (Corps) jurisdiction. 

For your infOl'mation, Section 10 requires that a DA permit be obtained from the U.S. Army 
Corps of Engineers (Corps) prior to undeltaking any construction, dredging, or other activity 
occurring in, over, or under or affecting navigable waters of the U.S. For tidal waters, the shoreward 
limit of the Corps' jurisdiction extends to the Mean High Water Mark (MHWM). The proposed 
flume replacement is not subject to regulation under Section! O. Section 404 requires that aDA 
permit be obtained for the discharge (placement) of dredged and/or fill material into waters of the 
U.S., including wetlands. For non-tidal waters, the lateral limits of the Corps' jurisdiction extend to 
the Ordinary High Water Mark or the approved delineated boundary of any adjacent wetlands. 

The perennial Waikamoi, Puohokamoa and Haipuaena Streams, their tributaries and 
adjacent wetlands, with end terminus in Uaoa Bay are as such waters of the U.S., subject to Corps 
jurisdiction. Based on the information you submitted, the proposed flume replacement would 
necessitate the discharge of fi II material below the OHWM of the subject water bodies, their 
tributaries and adjacent wetlands resulting fi'om construction of the irrigation ditch footing. Under 
Subsection 404(1)( 1)( c) of the CW A and 40 CFR 232.3(0)(3) discharges of dredged and/or fill 
material associated with construction or maintenance of irrigation ditches are exempt from the need 
to obtain a Section 404 permit from the DA. Section 404 permit exemption includes discharges of 
dredged and./or fill material resulting from construction of necessary appmtenances and SUppOlt 
structures functional to the irrigation ditch i.e., siphons, heaclgates, wingwalls, etc. Per your leltel' 
dated November 9, 2011, the Waikamoi flume normally conveys water for both domestic and 
irrigation purposes. Accordingly, we have determined that the proposed discharges resulting from 
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the flume construction would Rotbe subject to regulation under Subsection 404(f)(1)(C), 
therefore, a DA permit will not be required. 

We advise yoUI' client consult with this office prior to undertaking any future construction 
activities involving the discharge of dredged andlor fill material waterward of the OHWM of the 
subject water bodies, their tributaries andlor adjacent wetlands. This determination does not relieve 
you of the responsibility to obtain ally other permits, licenses, or approvals that may be required 
under County, State, or Federal law for your proposed work, 

Thank you for contacting us regarding this project and providing us with the opportunity to 
comment. Should you have any questions, please contact Ms. Jessie Pa'ahana at 808.438.039101' 
via e-mail atJessie.KPaahana@Usace.army.mil. You are encouraged to provide comments on your 
experience with the Honolulu District Regulatory Bral\ch by accessing our web-based customer 
survey format hUp:/lper2.nwp.tlsace.army.millsurvey.hfml. 

t:lJiJ f'oJ.JC/'{ /V V4A..-/ 

George P . Young, P .E . 
.Irll'~",hief, Regulatory Branch 
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W AlKAMOI TIMBER FLUME REPLACEMENT PROJECT 

AQUATIC RESOURCES STUDY 

HA'IKU'UKA, HAMAKUALOA, MAUl 

INTRODUCTION 

The Waikamoi Timber Flume Replacement Project is located on the northwest flank of East Maui, high in 
the cloud forests of Ha'ikti'uka between 3 and 4 miles east of Olinda. The 37 year old wooden flume that 
collects stream waters that supply the upcountry domestic water system is in need of upgrade and replacement. 
This aquatic resources study was initiated to assess these streams and wet forests for their potential for being 
jurisdictional federal aquatic resources under provisions of the Clean Water Act (1973) and the Rivers and 
Harbors Act (1899). 

SITE DESCRIPTION 

The Waikamoi Flume is a one mile long wooden structure that runs along a slight grade between Haipuaena 
Stream on the east and its terminus on the west at Waikamoi Stream where the water that is collected from 
small streams along its length runs into a storage, treatment and distribution system. This structure is situated at 
an elevation of 4,300 feet along a mountain slope averaging 16% grade in dense native 'ohi'a (Metrosideros 
polymorpha) forest. Besides 'ohi'a, the vegetation consists of a diverse array of native ferns, shrubs, epiphytes 
and mosses that carpet the ground and tree trunks. The annual rainfall here averages 300 inches, which equates 
to 25 feet of water. This rainfall is well distributed year round. Typical weather consists of misty clouds and 
drizzling rain but interspersed with frequent downpours. The soils are classified as Amalu peaty silty clay, 3 -
20% slopes, which is listed as a hydric soil. This soil consists of saturated clay and organic peat and muck that 
never dries out. 

OBJECTIVES 

This study consists of two separate but related analyses of aquatic resources. The first of these assesses the 
forested lands between the streams. These ridge top and sloping lands along the flume corridor were analyzed 
for their potential for being jurisdictional wetlands following U.S. Corps of Engineers guidelines. Next the 
streams themselves as discrete aquatic resources were analyzed following separate Corps guidelines to 
determine if they qualified as jurisdictional Waters of the U.S .. This Jurisdictional Determination will facilitate 
the planning process for the Waikamoi Timber Flume Replacement Project. 
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Waikamoi Stream Reservoir, photo taken from dam 

Waikamoi Flume on gently sloping forest terrain 



Waikamoi Flume crossing a smaller gully with intake pipes 

Waikamoi Flume and trestle system with intake pipe 



Waikamoi Flume crossing a ridge top through an old cut. 

Waikamoi Flume crossing a steep fern slope near Haipuaena Stream 



WETLAND DETERMINATIONS 

PHYSICAL AND ENVIRONMENTAL SETTING 

The forest in which the Waikamoi Flume is situated is part of a vast windward wet forest that stretches from 
Ha'ikii to Kaupo and from near sea level to 7,000 feet. Maximum amounts of rainfall occur at elevations 
between 4,000 and 5,000 feet and range from 200 inches to more than 350 inches per year in some places 
(Armstrong, 1983). The soils that develop in this high rainfall regime are unique. The Waikamoi Flume lies 
entirely within a large area of about 7,500 acres, west of Ko'olau Gap that is classified as Amalu peaty silty 
clay, 3 - 20% Slopes (Foote et aI, 1972). This soil is permanently saturated and has thick layers of organic peat, 
muck and clay overlying a precipitated, impermeable ironstone layer. The forests that have co-evolved with 
this wet soil are dense, native 'ohi'a (Metrosideros polymorpha) mixed forests with a diversity of sub-canopy 
trees, shrubs, herbs, ferns and mosses. When undisturbed, the mosses thickly carpet the ground and tree trunks 
acting like sponges to capture rainfall and letting it percolate into the soil. These are environmentally sensistive 
forests as they provide habitat for numerous native species of birds, insects and plants, some of which are 
endangered species. These include the bird species 'akohekohe (Palmeria dolei) and the kiwikiu (Pseudonestor 
xanthophrys), and a plant, haha (Cyanea hamattflora). Other endangered species are known from a greater 
distance on the windward slopes of East Maui. 

The forests being assessed for wetland status are moderately to steeply sloping down toward the north. They 
include the ridge tops and slopes between the numerous steam courses that drain this wet mountain slope. 
Though these ridges are not stream courses, they do experience surface runoff during heavy rains. During such 
rains, virtually every ground surface will have water trickling down slope. 

METHODS 

To assess the wetland potential along the flume corridor 10 sampling points were established at intervals 
along its one mile length. These were located along the uphill side of the flume to minimize the effects of down 
slope disturbances. Once a sampling point was established, the vegetation was assessed within a 30 foot radius 
circle to see if it possessed hydrophytic character. Then a pit was dug to assess the soil for hydric character and 
the water regime for wetland hydrology. These three parameters were then analyzed following Corps 
guidelines to make a proposed determination of wetland status. A copy of each Wetland Determination Data 
Form with photographs is included. A map showing the locations of each ofthe sampling points is included as 
well. 

RESULTS 

The analysis of the 10 sampling points indicated that each of them met the three minimum requirements of 
hydrophytic vegetation, hydric soil and wetland hydrology, and all of them lie within wetlands. No wetland 
boundaries are delineated around any of these points because of the uniformity of the resources and their extent 
across the mountain slope. All of the ridge tops along the flume appear to be wetlands. The wetlands merge 
seamlessly with the stream corridor aquatic resources and are determined to be adjacent to and directly abutting 
them. Details of the analyses are documented in the appendix. 



STREAM ASSESSMENTS 

PHYSICAL AND ENVIRONMENTAL SETTING 

The Waikamoi Flume extends almost exactly one mile in length stretching from its first 
intake on Haipuaena Stream on the east to Waikamoi Stream on the west. Fourteen distinct 
stream courses between these two named terminal streams feed water into the flume along its 
length. The three largest streams including Waikamoi, Haipuaena and Puohokamoa Stream, 
which is situated about half way between the two ends, are the only named streams. The 
remaining 13 streams are unnamed tributaries of these named streams. Waikamoi, Puohokamoa 
and Haipuaena Streams flow directly to the Pacific Ocean between one and two miles west of 
Honomanu and Nuaailua Bays. These three streams are perennial streams that flow directly 
into a Traditional Navigable Water (TNW) and as such have already been determined by the 
Corps of Engineers as Jurisdictional Waters of the U.S. under their oversight. 

The remaining 13 smaller streams are all tributaries of the three perennial streams and are 
the subjects of this study. These smaller tributaries are all headwaters of their respective 
drainages and as such experience relatively low flow levels most of the time even though they 
are situated in a high rainfall area. The presence of intakes on each of these tributaries further 
compromises their flow levels. Most stream channels are defined by an Ordinary High Water 
Mark (OHWM) and a riparian corridor of distinctive vegetation. The tributaries in this study 
area have fairly distinct OHWMs, but there are no distinct vegetation boundaries apparent, as 
steamside vegetation grades seamlessly into the surrounding forests. The distribution of native 
plants and animals including rare and protected species is also relatively evenly spaced between 
the two habitats. The same protected species mentioned in the previous section occur in the 
stream habitat as well. 

METHODS 

Each of the 13 tributaries was analyzed separately with a separate Jurisdictional 
Determination Form developed for each. Each tributary was assessed for channel width, depth, 
flow and a variety of physical, chemical and biological characteristics. The size of the drainage 
area was considered and the presence and effect of any adjacent wetlands, using information 
from the related wetland analysis. The Jurisdictional Determination Forms were filled out 
following Corps of Engineers guidelines leading to a proposed Jurisdictional Determination for 
each. These forms and supporting information are included in the appendix. 



RESULTS 

Of the 13 tributaries assessed 9 were judged to be perennial with year-round flow. These 
tributaries were determined to automatically be federally jurisdictional because they were 
Relatively Permanent Waters that flow into the ocean (a TNW) as defined by the Corps of 
Engineers. The remaining 4 tributaries were found to have seasonal flow and were thus not 
automatically jurisdictional but required further, more detailed analysis to determine their 
status. Ultimately these 4 tributaries also proved to be jurisdictional as well because their 
seasonal flow was so substantial due to the high rainfall in this watershed. 

SUMMARY 

The wetland assessment showed that all of the ridges and slopes between the stream corridor 
within the described project boundaries uniformly exhibited all of the vegetation, soil and 
hydrological indicators that define a wetland according to Corps of Engineers guidelines and 
definitions. Following this assessment the stream corridors were assessed for their potential as 
jurisdictional aquatic features in combination with all of their adjacent wetlands as previously 
determined above. All of these tributaries were determined to be jurisdictional as well. In 
summary it is determined that the entire project corridor including all of its continuum of 
aquatic features is jurisdictional under provisions of Section 404 of the Clean Water Act. This 
proposed determination should be submitted to the Corps of Engineers for their reVIew, 
evaluation and certification. 



WETLAND DETERMINATION DATA FORMS 



WETLAND DETERMINATION DATA FORM - Hawai'i and Pacific Islands 

ProjeCVSite: ula;:-kp.:ffiQ} Eh)iWP~ fu~l"...ct City: M&\kc\~ Sampling Date: 5--i7-HTlme:O'<i3C) 

ApplicantJOwner: Cou''''±"j C:.l'£ )\10",) l' StatefTerr.: »0 l.A')Q'lilsland; Mcu,? Sampling Point: _-'.:....-__ 

Investigator(s): Rwb<;:.'d:: U?, Hbbd~ TMKlParcel{z.)2'-;"}'-ie::'OJj(~0) 

Landform (hlllsiope, coastal plain, etc.): HI" e.1,., pe- Local relief (concave, convex, none): Con v G...?S' 

lat: ~O .. @,09D fIi 1IJ long: U:;6¢'2.~:SS I:;> b'J Datum: Slope (%):'--L.J ""'b'--__ 
Soil Map Unit Name: 4WJt5tIU P<24t-':) ~n~ ciq,,:?u 3·-W%-shpa NWlclassification: b~dCt>'f?R::;?aF 
Are climatic I hydrologic conditions on the site typical for this time of year? Yes ~ No __ (If no, explain in Remarks,) 

Are Vegetation lie Sa, Soil I(e.~, or Hydrology ~ significantly disturbed? Are "Normal Circumstances" present? Yes ~ No __ 

Are Vegetation ~ Soil~, or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes~ No ___ 
Is the Sampled Area 

Hydric Soil Present? Yes-1L- No --- within a Wetland? Yes-2f.-- No ___ 
Wetlarid Hydrology Present? Yes-X- No ___ 

Remarks: Thi5 St\'~} )~~ p,e. "ilt- .I.!C\S 'f'C>'b,lrCVL?,. l.Vil;l-l".P!~ ~'hC)f'4Q..')-e.'o"'S in ~""'>\ t:>~ ;!-'h~ 
.t-h'N!,~, ~c\"",,6}'fn~'~ {,I Q' ~ i5e.¥e.;r-m i ;'\e,tJ, r.~ be- <X ··'1''''~·tL>o...~Cl" the. Cr.>'h'S'f'r0F}-,'b), 
o~ .f,-}-.,').\;: .f.,iwm ...... 00 ~~ o,~o 'r<;>.A;ui·+e..d I-~ -Ma. ~''1cl-c ~::rf")1\3 ~. 0. }.c ·C'1-. ,-,,",,~d~ 
(..D".r)~Oi" tltnd +h<l- ~(:'i'\..ilct+;bl'\ t'y'l-';tl L<WI.< .. :n1ll'\ Df +h'2- scl:i: .. " Th,l>.$ c.c>i"l'il!.0~ 'IS; '$,\-..)1.i... 

. VEGETATION - Use scienltfic names of plants . ·"""'lr..,hJ·l-~'if.W, 'i Y\ n <;'><>1I"><'i1 '!->C,Vl .~~ 0+ +rQ,!.:t-S ~'n!\cl 'SOl)';".:> ~ 

Absolute Dominant Indicator Dominance Test worksheet: 
Teee Stratum (Plot size: ',30·&., ~EE!)l3) % Cover Species? Status Number of Dominant Species .. . , h 60 '(e.g p1'At.:, That Are OBl, FACW, or FAC: 4 (A) 1. M~·t::Cg2f'~lCh::-;cr)$ Fell ~Q:£:f2-c. 

C", :l::' '., S lVC;; 'flke lj 2 . ../. bt.<_'tHn i::i)Q..t! % t ~ 21 Total Number of Dominant 
3. Species Across All Strata: b (B) 
4. 

Percent of Dominant Species 
5, 6! %.. (AlB) That Are OBl, FACW, or FAC: 

65 = Total Cover 
Sapling/Shrub Stratum {Plot size: 3D fb l"r{t;h1} '?,) Prevalence Index worksheet: 

~:~~'~~~!~~~I~ 
~> ~~~ r:4c.. Iotal % Cover of: Multipl~b~: 

5 '(as F4c.U OBlspecies 0 x1= Q 
3, be. f>+e..t.D. ph~lI!a 'hu:n ~~ ~ 00 e-I 0,f;?. . 5 yes EAt: • FACW species 13 x2= zb 
4, I Llfl&1( o\'i'I~Y'AQ)lQ. 3 ND Ft;GU FAC species 72 x3=: 237 
5, C,ie.-rMQcl1!l!1 £.'1'(' DQ'<:'e.S C e.. I:l S. 3 )\)Q.> E/ie FACU species 17 x4= 616 

'2.:!::l = Total Cover UPlspecies Q x5= Q 
Herb Stratum (Plot size:30-S+. 'ft'l,\\';'sl Column Totals: 1:2"2 (A) '3~l (8) 
1. (.~Ce-.x QlHl :3~!O B ~<;:'1 FACi.:!~ 

. k"" '- Jj' ~".l FAcu Prevalence Index = B/A '" '3~ 0:3 2. Di' ... rnDCj>r~·ng ItD(2.,O\'f'IS, 

3, ;rbH:l!:;'I.~'> :p)QjXl'I,£~H!~"i 2 ~Q ~ Hydrophytic Vegetation Indicators: 

4. ,Hl",d ~I .... h ll.l t'C1 ~ctl·r. ~ ') ~.~:Q tt. 2- ).)C!.:> ~ W 1 • Rapid Test for Hydrophytic Vegetation 

5, 01:::1;,\ rll2'~ci;. re,h;b~ 1 J\)D Be, ~ 2 - Dominance Test is >50% 
.J ' ., '&" } l>.tO .J?4C.. cJQ3 - Prevalence Index is li3.0' 6,p!?::S(..~~~r;lQ:\ Q\)..:..t.~e.I'\~ 

7. ~f:l.\'Jvl tlum r",:~}~!.:..j!Jl .. rm I 'Nt:> ~ _ Problematic Hydrophytic Vegetation 1 (Explain in 

A r 'I' I 1\)0 PACiJ2 Remarks or In the delineation report) 
8. s.p<.:>, 1121 'm fVI\'V(§.ll 

,?:O = Total Cover 'Indicators of hydric soli and wetland hydrology must 
WQod~ Vine Stratum (Plot size: ) be present, unless disturbed or problematic. 

----1, ---
2. Z Hydrophytic 

./ --- Vegetation 
= Total Cover Present? Yes X No 

Remarks: 
The.. v-'C!-,:~e..toI·};e-V\ 't?t:l.Sse-s .1-hu. nc>~)/)~I)ce TI2.6'T £>and tS +i-,};;o5, iO.#-cl (.\8 h"jcl'fbrh~HCt" 

US Army Corps of Engineers Hawai'i and Pacific Islands Region - Interim Version 



SOIL Sampling Point' 

Profll~ Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators,) 
Depth Matrix Redox Features 
Qnches) (loW (moist) ~ Color (moist) ~..I.l1.rUL loc2 Texture Remarks 
O-~B 5Yn'~h jDb ___________ _ 

8-1p,. 5¥.tR'2..:% ~ ___________ _ 

------- ---~------------ ----------------- ---------- -------- -----------------------
------ ---------------- ----------------- ---------- -------- ------------------------
------- ----------------- --------------------------- -------- ------------------------
----~- ---------------- --------------------------- -------- -----------~-----------

-------- --- ------------ --- --- ----- ---- ---------------
lType: C=Concentration, D=Depletion. RM=Reduced Matrix MS=Masked Sand Grains. 
Hydric Soil Indicators! 
__ Histosol (A 1) 
__ Histic Epipedon (AZ) 
__ Black His!ie (A3) 
__ Hydrogen Sulfide (M) 
X Muek Presence (AS) 

__ Sandy Redox (55) 
__ Dark Surface (57) 
__ loamy Gleyed Matrix (F2) 
__ Depleted Matrix (F3) 

2localion: PL=Pore Lining, M=Matrix. 
Indicators for Problematic Hydric SOlis': 

__ Stratified layers (AS) 
__ Sandy Mucky Mineral (S1) 
_ Red Parent Material CTF2) 
__ Very Shallow Dark Surface (TF12) 
__ Other (Explain in Remarks) 

__ Depleted Below Darlc Surface (A 11) 
__ Thick Dark Surface (A12) 
__ Sandy Gleyed Matrix (S4) 

__ Redox Dark Surface (F6) 
__ Depleted Dark Surface (F7) 
__ Redox Depressions (FS) 31ndicators of hydrophytlc vegetation and wetland hydrology 

must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

T~e: ____________________ __ 

Depth (inches): Hydric Soli Present? Yes X- No 

~~markS: "nuS Soi,t IS i"Y\.~l"re4;,-s AYnCliu p~+~ gni'1j c.ICl ~)~3-2D. % S)e>pBS tU~lc..\\ >,s 
)iS~ v.&o. h~Jr-L0 ~C>j~~ ':rh\s )':»&+ h~s D, pe .. c:d -5 S .. :)J""~4Ce. t.tp.~e-r OW .. i(' 

0.. So..+t:> .... '4}ecl t.~~-e.~ Co}: ~4f'f'~v '''''",vi, .. 

HYDROLOGY 
WoUand Hydrology Indicators: (Explain observations in Remarks,lfneeded.) 

Primaty Indic!;'!tors {minimum Qf one regyired; Q!]!;lck !;'!Il thsn al2l1l0 Secondaty Indicators {minimum of two reguir~l 

_ Surface Water (A1) _ Aquatic Fauna (B13) __ Surface Soil Cracks (B6) 
__ High Water Table (AZ) __ Tilapia Nests (617) _ Sparsely Vegetated Concave Surface (BS) 
l(.. Saturation (A3) __ Hydrogen Sulfide Odor (C1) __ Drainage Pattems (B10) 
__ Water Marks {B1} __ Oxidized Rhizospheres on Living Roots (C3) __ Dry-Season Water Table (C2) 
__ Sediment Deposits (82) __ Presence of Reduced Iron (C4) __ Salt Deposits (C5) 
__ Drift Deposits (83) __ Recent Iron Reduction in Tilled SoilS (C6) __ Stunted or Stressed Plants (D1) 
__ Algal Ma! or Crus! (B4) __ Thin Muck Surface (C7) __ Geomorphic Position (02) 
__ Iron Deposits (B5) _ Fiddler Crab Burrows (C10) (Guam, CNMI, _ Shallow Aqultard (D3) 
_ Inundation Visible on Aerial Imagery (87) and American Samoa) __ FAC-Neutral Test (D5) 
_ Water-Stained Leaves (B9) _ Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes __ No ~ Depth (inches): 

Water Table Present? Yes __ No -.1:C- Depth (inches): 

Saturation Present? Yes.2:\...... No __ Depth (inches): 3 Wetland Hydrology Present? Yes-2L- No __ 

(includes ~J)illa~ frin9!l) --Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Thl6. Sc>tL 
... So,t-u·r-r,t<c>.J 1-C'j f')e,qf' 1-he. 'i."..'I>Y"··H-V.: .. e. otiC\. e.>th') bJi-S. w~.:HO)Y\d JS 

):)\.~6f'e.)(!)~~. 'T}.>5 ~T"e-q \,t!,...c..~ye.S o..() C\.ve .. :f't:lt;)e. o·t- "bDD W;/'jr. o.j: n\l:'\~YJ., 
I:}- \;e& M'\ 0\.. 'i~'\(l't;ll'\tq;y\ S)'05>Q.. of ).~ J7~'r ~'Nl\d~e... tDC\~ dO\.!..3 f'>~+ perJ, 
b v '\-- mDves doU;.)'\ sbp<./... +-h11::~.H)CO'VJ fu·Q.. S(!S).L '-(A).j..IYiUb\JS)~ O)hcl. ·9\'t.>ws. on 
.t''ht'_ GL-rfDice.. eVQ.;('_..:IJ~kl;!,;:t'~ J ~> -r:) $'I D) fN~1i> v ~-} '<'is. }f\}o,.)} ~€-Y\+..s ... 

v I) 

US Army Corps of Engineers Hawai'j and Pacific islands Region -Interim VerSion 



l.a. Native '5hi ' a forest setting with sedges, moss, ferns and shrubs 

l.b. Moss and peat with fine roots over sapric muck 



WETLAND DETERMINATION DATA FORM - Hawai'j and Pacific Islands 

...;::;>O<"::::>-W"..... ........ ......,L--S--'-""'-""'-"'"'-L.J!..~~>....!J.~_ City. 'i-1g}\;rAWA,C? Sampling Date:S-17-U Time: 05).5' 
--:::::..;:;;..::;;;.;,",-,-~--,;;;;...>.._:.....o,-=,-,,-______ statefTerr.:li"""ixJj Island; M~! i) Sampling Point: _4"",-__ 

_ ~J:.(.;ls;;.L;;;L:...........!<::l.L!..-£:z..£!.!<.A~ _______________ TMKlParceh~Z>z. -A1'- >6! ct.;(p<::;r). 
Landform (hillslope, coastal plain. etc.): __ . 0> Local relief (concave, convex, none): G c. D V~ 

La!: '2.0 .. 'is'D<i~a t:.> hJ Long: /6.!;. _ '22~i:l." 1I) Datum: Slope (%): i 6. 
Soil Map Unit Name: 4WA tv re..tt+7j S~!h1 d9'j '} ?r?Q% "&\o,.-.e.s NWI classification: h~AT' i v J E'Fd:?, p:-
Are climatic I hydrologic conditions on the site typical for this time of year? Yes A- No __ (If no, explain in Remarks.) 

Are Vegetation V'e-S, Soil Ye<;" or Hydrology ~ significantly disturbed? Are "Normal Circumstances" present? Yes ~ No __ 

Are Vegetation ~, Soil~, or Hydrology.1:li.Q... naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydraphytic VegetatIOn Present? Yes~ No --- Is the Sampled Area 
Hydric Soil Present? Yes-4- No --- within a Wetland? Yes~ No ____ 
Wetland Hydrology Present? Yes-x-- No ---
Remarks: Ihl$ ?lo'}- h'lS fU;;';;"':'Ve.. £i..~'''l\d 1·'1~Jt:""'Tt.:.>'r'S >,.. eft"'-).; v-f- '}-I)o.t., '1'-J)'N!..e... pr::~f'~ >'I'lQ..}.er.--a 

o.>\J, i~ de.j.e'I"»1>ne.J. +0 be.. Cv 'w(:!.f'j~II~. Thl?- l O+-t-- ;"';';IJ.~ f:h,;. .. 'n(!.,. e,..c..) .... f';~\'J'i' ,'.s. 
l'no.:'''I'1-ct!»eJ -F)-'«..€<- tJ~ ·tM-Q.S CV\d.. sn-$\t;>b..s bt)+ is be.r'l'i~~d b~ C"> de'l\'S;~ M-<\+>v'Q... 
L,. ie, v d. +b'f'Q..s.:.+- '" 

VEGETATION - Use scientific names of plants. 
Absolute Dominant Indicator Dominance Test worksheet: 

Tree Stratum (Plot size; ":?f)#. r",d)',j;;) % Cover Species? Status Number of Dominant Species 
1.11et:>"D;;;il,}e.'('f:>S f1~l~ \::fjonf2hC!J ~D YBS F4c" That Are OBL, FACW, or FAC: b (A) 

2.,abt2h"l.Jrtl m g,,~::rz ~~~ iI .h t\)Q ~C.U Total Number of Dominant 
3. Species AcroSS All Strata: 6 (B) 
4. 

5. 
Percent of Dominant SpecIes 

lDDL;~(NB) That Are OBL, FACW, or FAC: 
-is = Total Cover 

Sa[:lling/Shrub Stratum (Plot slze:2Dfb rc'z,hLi$ ) Prevalence Index worksheet: 

1, Cb<2ir: t:lr:i~.~j)t:~'(j :b::':2@:f;P:~ ! ... H:!I )S 'ief~ f.'J.t:~ Total % gaver of: MytliQI)/b!f 
V -, j' i5 t?e.-S ac... OBLspecies C> x1= 0 2.tM',..C...Jnwi'Yl (-0, 'jt..-H,)UWl 

3, I;:j :~I,'.2ln~" )~·2c.~r:f:l ~ rz12.-y) Z lV~ €lf'"ll FACW species 2 x2= P3 
l"Y1 )' . ~'~ r' ,b NQ EM, FAC species BE x 3 = ;?. b"1 4. >&.) [&:if(> v) v'j: I i oi" > q.. 

5. LQ..~~.¢.~HOI -t-ql:l1!.:(i~ ')l~i~~ 5 t..J~ )r;-z%C", FACU species 13 x4= 6'2 

618- .. Total Cover UPL species 0 x5= 0 
Herb Stratum (Plot size:3f::&).. r;lrlh,!.i ) Column Totals: UD (A) .) 3~ (8) 

;r. "£f K I?t~> f4C,iJ') 1. w'!\(;"vS rlf\'I\ 11"),;) $. 

3~o~ 2. :8~j2'2~9·H;.1e: Q),~O z. 'i'~ PAL Prevalence Index ;: BIA '" 

3. DT'~<':>f:+e .. :rli~, %\~ 'N:. 2. ~e.s F2l;f ... Hydrophytie Vegetation Indicators: 

4. Gp¥!>'I!'!2'YHl ~~b!2l!}(~LlB>,s L 1:120 IC4Cli:. !!li:> 1 • Rapid Test for Hydrophytic Vegetation 

5. H~.1'l~~ l;:1~ '>l:.1l lm~\,..k'!·~.;:i o.:t!,,:'M I h~~~;t PdtL ~2 - Dominance Test Is >50% 

6. MS"l:\~lf~",:on'2 'p iot:l~i ~jd I"S; 1 h)c~ E'f-i:c,Q @3 - Prevalence Index is s3.0' 

7. ~ ~.r;, ill ~~.iXI k~) ):j(/l;Q ~~ i 'rV!;2 F&C _ Problematic Hydrophytic Vegetationi (Explain in 

8. M p t-rt'l h,)(}e,'rr>"'. p<'I),\;yYt:.>~rh i ), 'ir • EAc., Remarks or in the delineation report) .. 
rz '" Tolar Cover 'Indicators of hydric soil and wetland hydrology must 

Woody' Vine g)lrajum (Plol size: ) be present, unless disturbed or problematic. 
~. 1. 

2. Z Hydrophytlc 
r Vegetation 

::: Total Cover Present? Yes--2L- No 

Remarks; 
Dt1\d ; S +ht.>c~ J,e:~)"m:;:t\ed 'j.."" he.. h~.}.·f'b?h'j-t:)c.. .. 'Ji.,~ v~e.:Tn.,·t-;t;!~~ 'fctSscS +he :DNYl.>Jli~1lce T.,.....;,·}-

US Army Corps of Engineers Hawai'i and Pacific Islands Region -Interim Version 



SOIL Sampling Point" 
Profile Description: (Describe to the depth needed to document the Indicator or conflnn the absence of Indicators.) 
Depth Matrix RedQx Features 
(inches) Color {mOist) ~ QQlor {mOist} ~...IYruL~ Tegur~ Rem§rks 
O~Z SYB 3,/2. ~ --------- F.ha:t: w;'M f.-ill£. ~:i:S 
2-)8 SYi~~-X 1..C.?CL S9.~'rH~ '"""'iv;:;....k ---------

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

1 TYpe: C=Concentratjon, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix. 
Hydric Soli Indicators: Indicators for Problematic Hydric Solls3: 
_ Histosol (A1) _ Sandy Redox (85) _ Stratified layers (A5) 
_ Histic Epipedon (A2) _ Dark Surface (87) _ Sandy Mucky Mineral (S1) 
_ Black Histic (A3) _ loamy Gleyed Matrix (F2) _ Red Parent Material (TF2) 
_ Hydrogen Sulfide (M) _ Depleted Matrix (F3) _ Very Shallow Dark Surface (TF12) 
4- Muck Presence (AS) _ Redox Dark Surface (Fe) _ Other (Explain in Remarks) 
_ Depleted Below Dark Surface (A 11) _ Depleted Dark Surface (F7) 
_ ThicK DarK Surface (A12) _ Redox Depressions (F8) "Indicators of hydrophytlc vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (54) must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: 
Depth (inches): Hydric Soli Present? Yes....2:L- No 

RemarKs: .\ his, SO'i t. h C\.'3. )o8...€.-r\ L /sl-e-d tJ...h 0). hB,cl>,J (;., boiL j},a. l-).}·'J'h {j .", ., 

~+-I>f' ~+-I?_J S t:t P 1'1'<.,. tnvu.k fv l' .t-~tJ..;i'- fl.,t} i1 "}> c.;&S!" >1-- c\.!;. \.-') ?jlh"'\)L" 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations In Remarks, if needed.) 
Prima!l! Indicators [minimum of one reguired; check all that aggll1 S§congaty IndicalQrji U!!lnimym of ~o regulred} 
_ Surface Water (Ai) _ Aquatic Fauna (B13) _ Sulface Soil Cracks (86) 
_ High Water Table (A2) _ TiJapia Nests (817) _ 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 (Co) 
_ Drift Deposits (83) _ Recent Iron Reduction In Tilled Soils (C6) _ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (84) _ Thin MucK Surface (C7) _ Geomorphic Position (02) 
_ Iron DepOSits (85) _ Fiddler Crab Burrows (C10) (Guam, CNMI. _ Shallow Aquitard (03) 
_ Inundation Visible on Aerial Imagery (87) and American Samoa) _ FAC·Neutral Test (05) 
_ Water·Stained Leaves (B9) _ Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes __ No ~ Depth (inches): 
Water Table Present? Yes __ No J::.:J...o. Depth (inches): 
Saturation Present? Yes X- No __ Depth (inches): .2- Wetland Hydrology Present? Yes.....4- No --(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), If available: 

Remarks: T~?S Se;,~L.. " h;~rdj $I>t. +U"I''1 +e.d .ic. IS ,....~Y' .. t-~e. ~ .. l:.y;r·,}: !) C. ~ ¢ 

US Army Corps of Engineers Hawai'j and Pacific Islands Region - Interim Version 



2.a. Native 'ohi'a forest with moss and mixed shrubs 

2.b. Moss and peat with fine roots over saturated muck 



WETLAND DETERMINATION DATA FORM - Hawal'j and Pacific Islands 

P 5 ~. ....- t-'J" roJectlSite: Ii D:, t 1<) () A1 D ) 1- {,', M Q 1"0 J/.~ &: .:t City: McdS~.Q.. SampllngDate:S'-}'7-Jj Time: \£)0 0 

Applicant/Owner: Cc.a.:. ...... ·t'j ~ MC\},)';. Stalefferr.: H'1)t}'(o ';\ Island: Md!))'j Sampling Point: ::3 

Investigator(s): Pnbl"ci= i \ '" TMKlParceJ\z) z.._l,.} ,-) 6'1.0 It (?l'.1'''' ') }.k;. 't::.d 1,) 
Landform (hillslope, coastal plain, etc.): b'i)ls.f,..,p<.: Local relief (concave, convex, none): Cte Dye ><. 
Lat: '2., Q. 8082· "'" N Long: I 5 ~~ . 2232--Q t.>.) Datum: srope (%); I b 
Soil Map Unit Name: A IDe,.,) u p<? 9.±-::,) G 'i. H:J (;,.1'4.)).'3 -'.20 % sbpR-r's, NWI classification: b 'jd. ci <:.- /0203)::" 
Are Climatic I hydrologiC conditions on the site typical for this time of year? Yes -X-- No __ (If no, explain In RemarkS.) 

Are Vegetation.lli.s..., Soil 11;',8, or Hydrology ~ significantly disturbed? Are "Normal Circumstances" present? Yes........'2:C- No __ 

Are Vegetation~, Soil hT\".1, or Hydrology ..He.... naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes---4- No __ 
Is the Sampled Area 

Hydric Soil Present? Yes~ No __ 
within a Wetland? Yes-2:L-. No ___ 

Wetland Hydrology Present? Yes--4- No --
Remarks: . (h~'2> f'h.>+ /)'Ov~ PO~i:>)le, w~)0)\d I lid J;L?-\"TCl'l',s i~ o.!-~ ",,1-\ C' s;.. ~he..'f-~~~ 
]"¢)'f'Ol'iV\a.-t-e.:r-s pl.,nil t~ +J...I->~" a tet-\:>4>s,e.J +1> btl.. C) LVo..'t-~\.\ " "'f"he... I D,+:'S:-+ WlCtl, 
-F'I V''¥\1:!. <:-'V'f"f'JrJo't' .y I')". Cl n'l . n,>e,d 'r\'!-~ c>.r~~ 0};f:1 s",,..o'l;:;s btJ'r ,So 'J;;.o'l):;}.~d 
bVj Q -d,a..'\sa. r--.C\+Jy~ <.,..lo ... "X ·\::r>r-e.C\;1-.. 

VEGET A TJON - Use scientific names of plants. 
Absolute 

Tree Stratum (Plol size:~~OSh Thd )"kt:,) % Cover 

1, hi ",-.f. Ny t7,) C\'''.f'DQ f'C" 'jWl eqzbo 2.5 
2. ___________________ _ 

3, __________________ _ 
4, ___________________ _ 

5, ___________________ _ 

rOOdY Vine s!~.~um (Plot size: ~ J.-

-- 77 

30 
iO 
10 

.5 
5 

bO 
jQ 
10 

!;) 

Dominant Indicator 
Species? Status 

YS!J';i .fJ;!)c... 

'" Total Cover 

\?e.s 
JYI;> 
b)C) 
ND 
NO 

Mt. 
FAr, 
Fin:. 
FAC 
E.4c 

'" Tolal Cover 

Dominance Test workshGet: 
Number of Dominant Species 
That Are OBL, FACW, or FAC: 3 (A) 

Total Number of Dominant 
'i Species Across All Strata: (8) 

Percent of Dominant Species 
75 % That Are 08L, FACW, or FAC: (NB) 

Prevalence Index worksheet: 
Total % Cover of: Multiply by: 

OBl species 0 x1= 0 
FACW species /j, x2= '2.6 
FACspecies 9B x3= 'C9!-t 
FACU species 10 x4:- itQ 
UPLspecles - 2_ x5= In 
Column Totals: !~~ (A) '372. -..=..::...>0"--_ (B) 

MeQ) 
j=Ac u h-:-.:.p.:.;re:.:v:;;al:en;ce:::::ln:;d::;ex;:....=.;.B;/A~-:-..-.;::a::=<'=Q====-_-l 

;"';:\C Hydrophytlc Vegetation Indicators: 
h')c F4c. Nt-> 1 - Rapid Test for Hydrophytic Vegetation 
l't}P FAc.ti) ~Id~ 2 < Dominance Test is >50% 

hl D FA=c~ tf£.') 3 - Prevalence Index is $3.0' 
hiD QEk _ Problematic Hydrophytlc Vegetation 1 (Explain in 
f0 c.> FA-C $ Remarks or in the delineation report) 

'" Total Cover 

= Total Cover 

'Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytlc 
Vegetation 
Present? YG$~ No 

Remarks: 
'Th€, )f<2{)~+;DI) PctSSUS +h\,;. ·DOI'Il;Y\\)Y)~;1(u.'i',.. 6,1'):£ ).2. .~~ d~Ni;)'\~ to> k>Q ).,~d~'jHc-., 

US Army Corps of Engineers Hawal'i and Pacific Islands Region -Interim Version 



SOIL Sampling Point' 3 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth Maitix Redox Featurgs 
(inches} Color (DlQist) ~ Color (mOist} ~~ Loc2 Texture Remarks 

O·~IiJ.. iOY8~ ~ ----- -------- k i $:f:d ,%'£::9 .~ ,~5 ~:.5 
P'i-l b tOtp~ ~i l,OO --- ---- --- ~~~ c..i i!ld" Eh"'~'I::I£J 

Ib SVF? -y(' ~ 
';:Ielj,,:W:s'i)·--, ,'. 4\P~'I31~£') «r--

... (;; ";:r, ----- ---- --- I c:ca~s.~)l'l(j , l a ~:c 

----- ------------
----- ---- --- ---
--- -----------
----- ------------

1 Type: 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

: 

__ Histosol (A1) _ Sandy Redox (S5) __ Stratified Layers (A5) 
__ Histic Epipedon (A2) __ Dark Surface (S7) __ Sandy Mucky Mineral (S1) 
__ Slack 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 (A 11) __ Depleted Dark Surface (F7) 
_ Thick Dark Surface (A 12) __ Redox Depressions (F8) 3'ndicators of hydrophytic vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (84) must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

, t· ~ ): Type: j tap"'.l'm e~b e I b(:)t'6.trm ~~ Q, 'je1' 
Depth (inches): } 6 HydriC Soli Present? Yes~ No 

Remarks: I h;is. So;) ... hI),,$: bes¥\ \; ~ +·e..cl 0..8. ot 'yP:)clf' ; v 80; L <> Th.e -rh;c-K ~e>, 
C' . .f: 'i) v\:\.I,; .}.)e.~ ~ ~ ~ we.-+ vl c.., "0 ' ·~i.;.i""H-,e:f' I 't-- o).s '» ~ l' f(!"J ,; 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 

Prima~ Indicators (minimum Qf one reguired; check Ell that aggM SecondE~ Indicators {minimum Qf two rruluiredl 

__ Surface Water (Ai) __ Aquatic Fauna (813) __ Suiface Soil Cracks (B6) 
_ High Water Table (A2) _ Tilapia Nests (817) __ Sparsely Vegetated Concave Surface (8S) 
x.. Saturation (A3) _ Hydrogen Sulfide Odor (Ci) _ Drainage Patterns (810) 
_ Water Marks (81) _ Oxidized Rhizospheres on Living Roots (C3) _ Dry-Season Water Table (C2) 

_ Sediment Deposits (B2) _ Presence of Reduced Iron (C4) _ Salt Deposits (C5) 
_ Drift DepOSits (S3) _ Recent Iron Reduction in Tilled Soils (C6) __ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (84) _ Thin MUCk Surface (C7) __ Geomorphic Position (02) 
__ Iron Deposits (85) _ Fiddler Crab Burrows (C10) (Guam, CNMI, _ Shallow Aquitard (D3) 

_ Inundation Visible on Aerial Imagery (87) and American Samoa) __ FAC-Neutral Test (05) 
_ Water-Stained Leaves (B9) _ Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes ___ No -2L- Depth (incheS): 

Water Table Present? Yes __ No ~ Depth (inches): 

Saturation Present? Yes.2!.- No __ Depth (inches): Sl.2I"£g.Ce,. Wetland Hydrology Present? Yes~ No --(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: Th13 !;'t;;;'L is SC\:l-vrq-ted 7'0 1+.~ 'S;,.;.i .... Po,c..e.... Ii- ht\ S >vl'!>l-i rmJ h 'jC}Y'0 \ 05 j " 

US Almy Corps of Engineers Hawa!'i and Pacific Islands Region - Interim Version 



3.a. Native '6hi'a forest with moss, sedges, grasses, ferns and shrubs 

3.b. Light gray to gray plastic clay over an impermeable ironstone layer 



WETLAND DETERMINATION DATA FORM - Hawai'i and Pacific Islands 

... ~ .... t-) ;:").. ~A \::,t ~ -Project/Slle: Wou 1<'"mOl ~')lYlt'l< rCAy''''' ;r- City: ·mAAD\I..:uDjO Sampling Date: 'j-j'7-J/ Time: iON::; 

Applicant/Owner: Co Pi) .i:'J c, ·r M q \) " Staterrerr·:H ""2,,, H Island: M 0. I')"; Sampling Point: __ 4 .... ' __ 
InvesUgator(s): l?oh e tV: u;;', ltabd! ; TMKlParcel:Q:-)'2, -;.; - i l:"~ d tJ G")~->t, ,) 
Landform (hlllsiope, coastal plain, etc.): '- Hi il ,~ i C'fw Local relief (concave, convex, none): Gee OV!iHX 

Lat: 20.'ti'090<' N Long: ;56, Z~O""'C!) Datum: Slope (%): it-
Soil Map Unit Name: AmAh, )'ec"'tb) S'l)..tj c,\C\::J \3-Z,OZ., s)O)"es NWlclassificatlon: 'n~<h .. ;e..,.) PFD3F 
Are climatic I hydrologic conditions on the site typical for thIs time of year? Yes -A- No __ (If no, explain In Remarks.) 

Are Vegetation Ye ... s, Soli ~, or Hydrology --b.2.Q significantly disturbed? Are "Normal Circumstances" present? Yes --2i.- NO __ 

Are Vegetation ...J:,lQ, Soli ~, or Hydrology --b.k2. naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes-x- No ___ 
Is too Sampled Area 

Hydric Soil Present? Yes~ 
No ___ 

within a Wetland? Yes-K- No_ 
Wetland Hydrology Present? Yes~ No ---
Rema~~: Th}s tJil'.>.,... htlS FOs~ +-j~12- t..0e:r}t'll'Ic) )}\die;...t:"lhlf"-S, "II) l~C.:Y\ o.~ :H1e .. A"}Y~pC\~'·me..:!,e~ 
ql)ct )s +hV5 cieA·e.f"YI'IP"'II)..J 'i<::> be- '" w<a-H·o..nd. ·The.. )0+''->£+ 1. .. ;nd~'t...-Cd,,'""1"}rJc'f' '!3mCii~'rw.. 
F~ 0..): +~...Q~''3 o,r-.J ~hN)bs ~ncJ Is ):,Nyrlf",..c?A b~J C\ (~-EUnsL?. T\o\+\vQ.. Ll.c.0d . .f:'I!.:>"f'€.B.+., 

VEGETATION - Use scientific names of plants. 
Absolute DomInant Indicator Dominance Test worksheet: 

Tree Stratum (Plot size:zo,'£b tm-l j' \ , S) % Cover S!!ecies? status Number of Dominant Species 
1. Me,,·rrOs.'; de'1'ClS Pi';)! 0 lYlo'/""t::>n t"o\, 20 !::e-s ~ That Are OBL, FACW, or FAC: L/ (A) 

2. ( ... :1:>Q::I::I !.U~ ~h~!.!~u.~ ~ ivD EAc... Tolal Number of Dominant 
3. Species Across All Strata: !:1 (8) 
4. 

Percent of Dominant Species 
5. That Are OBL, FACW, or FAC: 1 00 "Z, (AlB) 

2...!:1 = Total Cover 
Sa!!!lng/Shrub Stratum (Plot sIze: 30th. tl:\ ,.) i LtS ) Prevalence Index worksheet: 
1. M""''''''n::,,~,,)d.Q..1'C>s. :evl::!l~'Y\\Y r-~h(l\. i.j"n Ye.3 PA!.:", TQtal % Cover of: Multil'1~b~: 

2. G) .. e.\ f"0 d eY\ <ir&f\ + ... i~t>,,{)() ry\ 15 NQ I7¥:. OBLspecies 0 x1= [) 

3. U:Q.~'-·l Q ~ tJ Yrl V£!'l ~s:,j i~!.J:OO 10 b.~Q -B±.G. FACW species "3j x2= 62-
4. MI2-Ii s::r'J2P, S~hi :;""il ~J::.il Gl 5 h20 ~ FAC species iDO x3= 3DO 
5. FACU species 6. X4=-21/._ 

ZO = Total Cover UPLspecies 1 x5= 5 
Herb Stratum (Plot size: 3QI·l=. ~"gh"VD) Column Totals: 13~ (A) '3 'a'!7 (B) 
1, ...iD.u::, c ,,V,, ~JC\!'.l·i~(;d i uS is Yes F8C<i~' 
2. U).,.:ce.Zi Q:,H 19,:d::~ IS ir'1"-':. {;ACi'/ Prevalence Index = BIA = '2,,2'2-

'0' , J' - .::- lye, FAGU Hydrophytic Vegetation Indicators: 3.1c.rnnt.;pter=!s U)(,MU'j S = 
4. De.r:>c..h~·mr~;t:. ~\:.;,J':>,l~£~~ .5 hi!:!_ ~ &!? 1 • Rapid Test for Hyd rophyllc Vegetation 

5. Dr,:;')O£'KVf',I!; ~:VC.')"cJ.,H.H4(d J flJo E9£J.L '1~ 2 .. Dominance Tes! is >50% 

6. L!Qr& .. ~~~i~a~ L.t!"'S::!:ll.2~ 1 Nt:2 fLlL ~ 3 .. Prevalence Index is s3.01 

7, H~l~!:<bit:.!C{j §,Cicli:l~>"r-i 'l 0 ~l':h I JVD pAGW _ Problematic Hydrophytic Vegetation1 (Explain in 

8. ~'ibll!> ~iC\Ht S;l~ 1 tJOUPL Remarks or in the delineation report) 

= Total Cover llndlcators of hydric soil and wetland hydrology must 
Wgody Vine Stratum (Plot size: ) be present, unless disturbed or problematic. :z::=-. L 
2. 

Hydrophytic 
:;;> --- Vegetation 

= Total Cover Present? Yes-k- No_ 

Remarks: Thoe. v'8.coe.+c,·H 01>, ?"",,s':.n.,S "f-.)...€,_ k) (0-:>1\'\ t IH>lJ) ('.e, 7<?_ rs. ;r-' ",ad +Ae ~£) 1000,)ce.. 'Tl.'-s,-r-
C\i'.r) ;.!;. c.le , ... \".) <J ~ '6 c\ Y't9 'r h :) f,'i c" " 

US Army Corps of Engineers Hawai'i and Pacific Islands Region - Interim Version 



SOIL Sampling Point- J.{ 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth Matrix Redox Features 
(inches) Cofor (moist} ~ Qofor (mQist) ~~....!J!L Textur~ R~marlcs 

O··iS 5Y'B 'Z.~ lO.Q.. --------- 'Oct ..... ,-.. nui til ~ h it>ftm',y\ ;'Y\-l,)r ..1« u. D{:>Oc r 
lS-l~ .5~g ~ . ~ :J J 

l..QQ... --------- taY""'ni1 d t\. '~i~V B,r.d::l c" 

,e- Gt(R 1!6 .lJ2..C.. 
~'?-- mvts}:; -" --" i:-..... ,.£).:f'ln~L\b) g". 

------- I .... i;li:~r.:. oro n ~ 1 B. ,,,!/:t"'(" 
--- ---------
--- ---------
--- ---------
--- ---------

f TYPe: C=Concentration. D=Deplelion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix. 
Hydric Soli Indicators: Indicators for Problematic Hydric 801ls3

: 

_ Histosol (A1) _ Sandy Redox (S5) _ Stratified Layers (A5) 
_ Hlstlc Eplpedon (A2) _ Dark Surface (S7) _ Sandy MuCky Minerai (51) 
_ Black Hlstic (A3) _ Loamy Gleyed Matrix (F2) _ Red Parent Malerial (TF2) 
_ Hydrogen Sulfide (A4) _ Depleted Matrix (F3) _ Very Shallow Dark Surface (TF12) 
.>s; 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 (Fa) 31ndicatoTS of hydrophytic vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 
Restrictive Layer (If observed): 

Type: ·Jrn~M~\...)~ "I t;; Qll S 'b:, ne. L-i\ ,:)&1' 
Depth (inches): 18 Hydric Soil Present? Yes~ No 

Remarks: T).,;S So> t J)D).S bee..¥\ 1 ~~+a.J ).,'6c! f')'t,.. D:!S C\ s.oil , 7hG. pl'€8,e:.\'V1.<- b'~ q 
t-h;. c.l<, ri) v v 1<. ") 1 q~G;(' L-VY) ~}t'" Y)1S ;.,. .. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
E[img\:l: I!]di!<ators {lllini!ll!.!m 2f Q!)§ r~uirnd; ~hlil!<!s gUltla! SlIlgl~l ~g!;1Q[]di!~ I[]QiQilIQr§ (minimum of!Wo r~uiredl 
_ Surface Water (Ai) _ Aquatic Fauna (813) _ Surface Soil Cracks (B6) 
_ High Water Table (A2) _ Ti/apia Nests (B17) _ Sparsely Vegetated Concave Surface (88) 
~ Saturation (A3) _ Hydrogen Sulfide Odor (C1) _ Drainage Patterns (810) 
_ WaterMarks (81) _ 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 Tilled Soils (C6) _ Stunted or Stressed Plants (D1) 
_ Algal Mat or Crust (84) _ Thin MuCk Surface (C7) _ Geomorphic Position (02) 
_ Iron Deposits (B5) _ Fiddler Crab Burrows (C10) (Guam, CNMI, _ Shallow Aquitard (03) 
_ Inundation Visible on Aerial Imagery (B7) and American Samoa) _ FAC·Neutral Test (05) 
_ Water·Stained Leaves (B9) _ Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes __ No -.h1.o Depth (inches): 
Water Table Present? Yes __ No ~ Depth (inches): 
Saluration Present? Yes-2!- No __ Depth (inches): ev",,~<..~ Wetland Hydrology Present? Yes~ No --(includes capill/iry fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: , 
Th~.!i "" C> ~ L is, SA .. }.v 1'<\ ~d t--c. +h~ Su .... ~'.C\~ ~ ~-l- ~htbi-h; ~c.;,fl<,1'\~ 'r-.'jd-ro )(b~~ .. 

US Army Corps of Engineers Hawa!'j and Pacific Islands Region - Interim Version 



4.a. Native 'ohi'a forest with moss, sedges, grasses, ferns and shrubs 

4.b. Mucky peat over gray plastic clay over an impermeable ironstone layer 



WETLAND DETERMINATION DATA FORM - Hawai'j and Pacific Islands 

Project/Site: LdCbi ,ka roO) 'FL)/,ijt:" ?~g .. c"t: City: .M.a~.tt~M~_ Sampling Date: 5 'v} Z .. - Ii Time: 1 J 3Q 
ApplicanUOwner: Cct:.>td"'>j c£ iVlo,l);' StatefTerr.:HGl,;,h~llsland: P1~») SamplingPoinl: S 
Investigator(s): Ii?." bp cr u) , )...) c< h d :J TMKlParcel:(2) Z. ,-,lj -i 6 .. 6>} Cpu; ) 
Landform (hills/ope, coastal plain, etc,); HZ If 5 Ie"! per Local relief (concave, convex, none): Convex 
Lat: 20. 75' o~2.;'" tV Long: /5 b .,. '2.22.$ '" c0 Datum: Slope (%): I b 
Soil Map Unit Name: AMpt./ V ?<cc:.a±'::J ':;.Ot-6 clt .... ~ ) '?'r-~b "if, s;.1"fU-sNWICI8ssification: k~r:i·" .. )PE03F 
Are dimatic I hydrologic conditions on the site typical for this time of year? Yes ~ No __ <If no, explain in Remarks,) 

Are Vegetatlon~, Soli 1,><"-5, or Hydrology J:JJ:a. significantly disturbed? 

Are Vegetation ....lJ2..Q, Soil~, or Hydrology ~ naturally problematic? 

Are "Normal Circumstances" present? Yes -4- No __ ' 

(If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytlc Vegetation Present? Yes-x--- No -- Is the Sampled Area 
Hydric Soil Present? Yes.......:K-.. No -- within a Wetland? Yes~ No ___ 
Wetland Hydrology Present? Yes~ No --
Remarks: IbiS PID'I-:- hn.s f'oc-if-iVe... c..)(}..i+'lllcl ir.dtc..<>,,·re.1'S fl') e..&l.t.:.h 0.>' +~<:!... ,~'1('-e.-e..-

~qi--!V"I't~~ (~/'Il~ t s f-hus: d~>'Ylt<J I-D be. C\ t0ld-iJl»J", The. Ie .): ... oi- ~iJe. L..oY''') d?JT 
Y~t'hl.J''''''~~Y\~l-b f(B.f:t..._e,~ +re..Q..S; o.iI\d S~")"'Vb5 "'l-\')d {g b<9r-de-.-red k>~ ~ d.eI'\S<L... ncd-ive.. e l',,.,)-r~ • :O"l'<",,_"'+-_ 

VEGETATION - Use scientific names of plants. 
Absolute Dominant Indicator Dominance Test worksheet: 

Tree S!rlllum (Plotsize:3Dft· P'J.:.rg %COYef Species? ~ Number of Dominant Species 
1. ~f::~~i'~~'~~~~~~Q~pb~ ~O y~"s Be"! That Are OBL. FACW, or FAC: b (A) 

2. '7 li.!2 h4c...- Total Number of Dominant 
3. C; brJ·t::.. tJ2tl i?I'lIVt}"ZwSd 2. lilO E8:!.':d2 Species Across All Strata: b (B) 
4, 

Percent of Dominant Species 
5. tOO~ .... (NB) That Are OBL. FACW, or FAC: 

Sapling/Shrub Stratum {PIOI size:Wth rmL (>..S ) 
47 '" Total Cover 

Prevalence Index worksheet: 

1. ~he,~Y"H;l e-td f'On 'l:r:i3 se,lJ u l"l'I 
I ,- :!..~S FAG T!l!al % Cover of: Mul!ll2~by: :::I 

2. ~"~~~;r=2S J:)~~or.};'h'~ 10 Ye..s H~C OBLspecles 0 x1= 0 
5 No Fltv FACW species '27 x2= 5J.j 3, Vi ',vi OJ' c..)J ViI'> ffi 

4, Le.~~~b~ij.'J ±9OO:eJ!qD:lQ..lgs.>- "5 JVC,) FL~C:: FAC species 9S x3= Z~S 
5. 'br-MlS,SQIS!Q a,'f[jufg ~ WQ F~C. FACU species 3 x4= )2-

'b8 = Total Cover UPLspecies 0 x5= Q 
Herb Stratum (Plot size: .30 Sob thai'!)$) Column Totals: 12 "5 (A) 351 (8) . 'f- ' i:2" ,(a'::;;' F.1c. W 1. ;:r vA c..,) 2: ~)~~! .::C!} I £ 15 
2, 'De.st.-b ,;} I3l W:'!i'ca n ub~ ~ e..nrx [0 Vt.?-·!~ F4C~ Prevalence Index = BfA = ·Z.~<"el 

3, T:!~ ~ !j~'~ iC) ~(:l FdCW Hydrophytlc Vegetation Indicators: 

\ Np FACc 8!J.:r 1 - Rapid Test for Hydrophytic Vegetation 4, ~s:.-vr.~;)j &1'0O" 
5, 4~~,l i~ !}j,~.n1 .. h,~~l( , i blc2 !'=A!~W ~ 2 - Dominance TestiS >50% 

~ ... h '\. lii'- f t.Jt:.: Fl\:c..U ~ 3 - Prevalence Index Is ~3.0t 6, H !;j~;'"C>H.)~ ~ 12 C.lx!:sH?lH ~"('):2~' 
7, H- ~r~:ci t •• ~t:!l ttH~'h t rJ;:n i bl'2 f4~u) _ Problematic HydrophyticVegetatlon1 (Explain in 

8, DT'-!q Df2~'C.lS ~h!!bY'L~ J ~Q FlKL 
Remarks or In the delineation report) 

A{O = Total Cover 11ndlcators of hydJic soil and wetland hydrology must 
~~ V"", .... ,"'" (Plol "'," :~) be present, unless disturbed or problematic, 

7L..... ---- Hydrophytic 
Vegetation 7 :; Total Cover Present? Yes.-L.. No 

Remarks: '"The.... V~e.mHt>1) }i~sse .. s +l)a ·PO)''''':;l1o.llce- Te......'!>·J- ~f)cl +~ 'Y:r~vC! le.n 0e.. '"'f9.s.';-- 0,1)[1 

IE. u ~Y'} 'J h 'l;')j,f'~ ph b+l c. ~ 

US Army Corps of Engineers Hawal'l and Pacific Islands Region - Interim Version 



SOIL Sampling Paint' :5 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators,) 

Depth Malrix Redox F§alures 
(inches) Color (moist) ~ Color (moist) ~~ Loc:! Texture Remi1r~s 

O~'2. 5YR o/i i.O.cL --------- )le.-;-~ tkl~k ~; i~ ':J 01:! l.!t.'i~:J ~ 
2,-5 5YR 0/'2 jOe:. J.r.n~)"i NcM;r..~ h1'P9>}) rI)'lA,;B33-)\lI ---------s-s St.(S 5/1 !.QC2.. ~11\~ C),<)~ ~ p~hl.S'+iC .. ---------
~ 5YR Y6 J..Oa 

~~C>\...,}s.t) .,'('~ 'r"nj~17\~b) ~ 
--------- ! CQQ s±c~ n ~> ~ '1:1 er-

--- ---------
--- ---------
--- ---------

1 Type: C"Concentration, D=DepJetion, RM"Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrlx, 
Hydric Soi/lndicators: Indicators for Problematic Hydric Solis'; 
_ Histosol (A1) _ Sandy Redox (S5) _ Stratified Layers (A5) 
_ Histic Epipedon (A2) _ Dark Surface (87) _ Sandy Mucky Mineral (S1) 
_ Black Histic (AS) _ Loamy Gleyed Matrix (F2) _ Red Parent Material (TF2) 
_ Hydrogen Sulfide (M) _ Depleted Matrix (F3) _ Very Shallow Dark Surface (TF12) 
X Muck Presence (A8) _ Redox Dark Surface (F6) _ Other (Explain in Remarks) 
_ Depleted 8elowDark Surface (A11) _ Depleted Dark Surface (F7) 
_ Thick Dark Surface (A12) _ Redox Depressions (F8) 31ndicators of hydrophytic vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (S4) must be present. unless disturbed or problematic, 
Restrictive Layer (If observed); 

Type: ll'>\£~r~t~~bl~ ·u::cat:;:J.~#.)ll~ l<)~e .... 
Depth (inches): <3 Hydric Soil Present? Ye$~ No 

Remarks: T~h~ Sv;t. ~q S ):,1::-1':->'1 J ~ r,,;i-e<.t 6t~ "t l)~d)")c s.c>~ L.,. Th<a- PY'B-'i:>e.i\ ~~ ot- e} 
.J-.h'i r.:..l\ m uc...t<;J ) ""be¥" c.cd),J:i r n1S ;'1- '" 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks. if needed.) 

Prima[y Indicators {minimum of one fflguired; check all that a1212M Seconda[y Indicators (minimum of two reguired} 

_ Surface Water (A1) _ Aquatic Fauna (813) _ Surface Soil Cracks (B6) 
_ High Water Table (A2) _ TIlapia Nests (817) _ Sparsely Vegetated Concave Surface (88) 
K Saluration (AS) _ Hydrogen Sulfide Odor (C1) _ Drainage Pattems (B10) 
_ Water Marks (81) _ Oxidized Rhizospheres on LiVing Roots (CS) _ Dry-Season Water Table (C2) 
_ Sediment Deposits (82) _ Presence of Reduced Iron (C4) _ Salt Deposits (C5) 
_ Drift Deposits (BS) _ Recent Iron Reduction in Tilled Soils (C6) _ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (84) _ Thin Muck Surface (C7) _ GeomorphIc Position (02) 
_ Iron Deposits (85) _ Fiddler Crab Burrows (C10) (Guam. CNMf, _ Shallow Aquitard (03) 

_ Inundation Visible on Aerial Imagery (B7) and American Samoa) _ FAC·Neutral Test (05) 
_ Water-Stained Leaves (89) _ Other (Explain In Remarks) 
Field Observations: 

Surface Water Present? Yes __ No t.JD Depth (inches): 

Water Table Present? Yes __ No N D Depth (inches): 

Saturation Present? Yes Y?5 No __ Depth (inches): SQrf£jce- Wetland Hydrolo9Y Present? Yes -- No ___ 
(includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well. aerial pholos:"previOus inspections). if available: 

Remarks: " he- SoiL 1'& SCI tv )~~ t-e.d. +0 +h ..... 'S v'rf-Ot c.e,.. " The... bO)l.. e;,r;h>l>;f-S we.t-l-I'V)J 
h ~Jd.Y'cA l' ~ '';),~ 

US Army Corps of Engineers Hawai'i and Pacific Islands Region -Interim Version 



S.a. Native ' 6hi'a forest with moss, sedges, ferns and shrubs 

S.b. Peaty muck over gray plastic clay over a shallow impermeable ironstone layer 



WETLAND DETERMINATION DATA FORM - Hawai'i and Pacific Islands 

Project/Site: W.J/sI'ln1£,/ Flume.. PC-~(>A;;r City: M4l'it\wI40 samplingDate:S--iL-H Time:/Z,S 

Applicant/Owner: L.o1:.d'd:'Q of NCllVJ\ StatefTerr.#oulQl;' Island; Ma,s); Sampling POint: _....:6=--_ 
Investigator(s): 8" ... bp:cvl= W' Hc,bri '=j TMKfParcel:@ 2.-4 ·-l {:, 7: Olj (1'01'<) 
Landform (hillsfope, coastal plain, etc.): _-!:.llt~i.JJ11~S.:...I~~~".'-l'Pp.u;;';'~ _______ Local relief (concave, convex, none): c..O'l)vtZX 
Lat: 2 0 .. ~ 094'" tV Long: '} 56, ~ ·2'Z?6:...t:>_W_' _____ Datum: _____ Slope (%):---,~ ..... i",-, __ 

Soil Map Unit Name: Am'ltv p~+U'> fl,~ j'rj c..Jo.~ 1 '3' -ZoO % $i~pe,g NWI classification: h ~d'f')' c-., £'K)3F 
Are climatic I hydrologic conditions on the site typical for this time of year? Yes...4- No __ (If no, explain in Remarks.) 

Are Vegetation '(\he; , SOil~, or Hydrology ..l.V.c... significantly disturbed? Are "Normal Circumstances' present? Yes ~ No __ 

Are Vegetation~, Soil~, or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes~ No -- Is the Sampled Area 
Hydric Soil Present? Yes~ No __ 

within a Wetland? Yos-4-- No ___ 
wetland Hydrology Present? Yes-4-- No __ 

R.emar~s: Th:'~ pi1l)'~ h'i\ f'c>s,ij-i'vl! c'::'\!:j-lC):1J\'f\ti-StC\t:~ ll) Q,·C)vh. oS :t-hQ.~~ p:ll'C;'ffl~r-e.T";$ 
';'\f'ld 1~ 'MV~::;. dfl.-T~r1i\)),I~J +0 be- l\ ~/\!..TICV\ I> I I';>e- bli-l -fc;.crr- wicla t-:JvmQ... (.C>Y'~)c:ltJ,., 
i$ mQ).h7<1dlt<.cI .t="1"\?_"'_ o.f +t-~ C<1l{l s}..rvbs tJ..)'\ci)S c'f'(le¥'ed £:>'1 q d~Y\,St2, f\P\:.'})vc:;. 
vto ·, .. t +...,re-~+-.. ' 

VEGETATION - Use scientific names of plants. _. 
Absolute Dominant Indicator Dominance Test worksheet: 

Tree Stratum (Plot size,::~ H=. 1'o.r,',,s.) % Cover Species? Status Number of Dominant Species 
~. . b -~Q 'fe-S FAe. That Are 08l, FACW, or FAC: 7 (A) 1. l\de1::t:Q'ii.2 dG!.l'ClS fOJ t){f\IDep (),. . ~ J ,. . ~ ZD- !(e,.!2 FAc 2.Qbtl.rcc;> eljdrn>l\ h>c:lJR,i1\) m 

--LD- D-C 
Total Number of Dominant 8 3. C'd'''Clt: ~ WYI ~ h!3l~0lY . I'Ve) Species Across All Strata: (8) 

C'" :t '" " .. ' ~ )))Q FACtU 4.·;bD -} t,,?fu ffie..Okif::-SI> 
Percent of Dominant Species 

5. That Are OSl, FACW, or FAC: 8h5~(AlS) 
bS = Total Cover 

Sapling/Shrub Stratum (Plot size: :5Q·lk t~d; tls) Prevalence Index worksheet: 

1. Jv\et-~sicl~r~ gl:.J~'Mr,:.::~h!."ll \0 \f'e-::2 t:'Ac. Total % Cover of; Multil,;!\l/Ql/; 

2. V o...c.c. j' n t t),'l'\ C. 1\ 1 ~c..i I) ": 'M fS tt~s 59C OBLspecies f;2 x1= (') 

3. Me..i;f.:..t'"p~ '-',)tJ S ;;,tv!f!21 " lO l{B-S' EAC FACW species 13 x2= Z(:~ 

4. L~+ec-Ofb~lg, -k:\W~)~111 t!-j ~e.. )0 Ye./~ f4C.e FAC species 120 x3= :3£P 
5, 5 h)o );'AL FACU species 2-3 x4:: 92 Q,roDSSq) i~ t::>,:~I...Y·h:a. 

f2Q '" Total Cover UPLspecies 0 x5= C2 
HerbStratum (Plot size: 30ft, cp,djp;;) Column Totals: ):2,Q (A) !:L Zf! (8) 

u . ) , , 15 l:~S EAQQ 1. D l:C.oa:OClJ~:tQ:r't 'So .' m ~t:l.:i! 
2. th~:d~t:-b} ~.m (~':"rde'('; £}nC)JY' B ~eJi t:4cw Prevalence Index = BfA = 3 .. 06-
3. L::l""'"'~~cl) u-}l It elL'f"!) t:-q 5 f\)v ~" Hydrophytic Vegetation Indicators: 

4. C'Cl."f'e,.;y Q,tli£)::d-Q 1.1 h)r:.t F4r.W Nt> 1 - Rapid Test for Hydrophytic Vegetation 

5. De~ c-h,~!:tlf'('''; ~ 1') () h.; ~ ~I\ C,! ;'> N~ i51:c. 'te.-5 2 - Dominance Test is >50% 

6. C')be;.·1:~Q~ r£j<2--:3z.,H,,~:.;pl ;3 }1,)(2 EAn.lt lvc 3 - Prevalence Index is ::>3.0' 

7. l2~ C>J2'~Y'l~ ~ t abr::!a , '2· Nt! ~ _ Problematic Hydrophytic Vegetation' (Explain In 

8. CoJ2l'lZ S l:l:l (~ €! i:;'?l i:'l ,~ cl P i2 £;.1 "';;. l )'00 P/!Ct;.'i Remarks or in the delineation report) 

~H = Total Cover 'Indicators of hydric soil and wetland hydrology must 
Wood\! Vine Stratum (Plot size: .. ) be present. unless disturbed or problematic. 

/,./' 1- ---
2. Z Hydl"ophytlc 

/' 
--- Vegetation 

" Total Cover Present? Yes-2L- No 

Remarks: +Ol.>iid- 'h::, b~ ht')dx-DYh.::)-})C-", ThE!. V~\:..+''1t;D» 'f"',;';:;):>';) -rh~ Dc;.I"(p·:i){~J\..:...e. Te.st- C\f)d IS 

US Army Corps of Engineers Hawai'! and Pacific Islands Region - Interim Version 



SOIL Sampling Point· 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Feature§ 
(in£!jelll ColQr (moist) ~ Color {moist) ~~ Loc2 Texlure Remarks 

0-6 Stt'R ~::i 1..Q.cL dU.~ .~jch.J1 b)~~n lY>liv);;j:"~ .. 
~--------

6~9 SYB G/J ~.Q..Q.... --------- t .. ~b"t:: ~n:.,~>~~ ~l"''li.t},t:.. . 
g .sYR % J~ 

~j&Wi":Of'. t. J.. e:;::..>11~hiQ 
--------- j' c:f211f2 c..r:,e· I a '7j~c 

--- ---------
--- ---------
--- ---------
--- ---------

1 Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL::::Pore Lining, M=Matrix. 
Hydric Soli Indicators: Indicators for Problematic Hydric Soll$3: 

_ HiSlosol (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 Materia! (TF2) 
_ Hydrogen Sulfide (A4) _ Depleted Matrix (F3) _ Very Shallow Dark Surface (TF12) 
2(. Muck Presence (AB) _ 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) 31ndicators of hydrophytic vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (84) must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: i~t::m~~!1':> 11v<'1ll:;i;h.:>l)!?, 1..<) ::.ye."f' 
Depth (inches): ~ Hydric 5011 Present? yes...2L- No 

Remarks: This SOIL h0S be..f,<.¥\ l...lG~ C\.s '\ '-)-l:)ch' ;c GDill., ~~ Thv.. l'~encA~ ... o~. C\ 
,·H·, ;'c- il. Wl~c-k':) I C\ '::> '! ;r Gonr>l'ms ~+" 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 

Prima~ Indir<ators {minimum of one reguired; check all that at:1t:1I~ Seconda~ Indicators (minimym of two r~uired} 

_ Surface Water (A 1) _ Aquatic Fauna (813) _ Surface Soil Cracks (86) 
_ High Water Table (A2) _ Tilapia Nests (B17) _ Sparsely Vegetated Concave Surface (88) 

.4 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) _ Presenr.e of Reduced Iron (C4) _ Salt Deposits (C5) 
_ Drift DepOSits (83) _ Recent Iron Reduction in Tilled Soils (C6) _ Stunted or Stressed Plants (01) 

_ AJgal Mat or Crust (B4) _ Thin Muck Surface (C7) _ Geomorphic Position (02) 
_ Iron Deposits (85) _ Fiddler Crab Burrows (Ci0) (Guam, CNMI, _ Shallow Aquilard (03) 
_ Inundation Visible on Aertallmagery (B7) and American Samoa) _ FAC-Neutral Test (05) 

Water-Stained Leaves (B9) _ Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? Yes __ No 1- Depth (inches): 

Water Table Present? Yes __ No -2L- Depth (inches): 

Saturation Present? Yes -4- No __ Depth (inches): .3 Wetland Hydrology Present? Yes~ No --
_(includes capillarY fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: Th;s j:iioi- l-j);+J,) Sc'\:h.>rcyt-e..J SOle, ~h)bj"-rs U:'.H~.:} .. ) ~ l'h:} h jdrok)a":J" 

US Army Corps of Engineers Hawai'; and Pacific Islands Region - Interim Version 



6.a. Native '6hi'a forest with moss, grasses, ferns and shrubs 

6.b. Mucky peat over gray plastic clay over a shallow impermeable ironstone layer 



WETLAND DETERMINATION DATA FORM - Hawai'i and Pacific Islands 

ProjectlSile: WQ':;~'roni Fhn'l'1e.. fl')(;)J~;,± City: M¢I K.t:\\J>0D Sampling Date:';-"; 7·~H Time: 13QQ 
ApplicanllOwner: CD'VY)tlQ err M C\.U.l staterrerr.P.l0<';)5l») Island: 10m» Sampling PoInt: "7 
Investigator(s): Rpbe:l'± t..U. idt>\:ul j TMKlParcelt~J '2'-.J.j - i ~:c>4<re,::) 
Landform (hills/ope, coastal plain, etc.): Hi) 1 st: Q }?2< Local relief (concave. convex, none): GD Y\Yf>8 

Let: '2...0- "iSba" 10 Long: i 5 G .. 22'2..03 C> ~ Datum: Slope (%): } 6. 
SoilMapUn/tNeme: A)'fI(\l'1:> y.a..c\"T":;) Sl>t>1 do,'j) 'O'-2Pg':&JPY=.rS NWiclassification: ).,,~J:r-;e,...) PF03F 
Are Climatic I hydrologic conditions on the site typical for this time of year? Yes --2!....... No __ (If no, explain In Remarks.) 

Are vegetation~, Soil !.(f?S, or Hydrology J::YJ::L significanlly disturbed? Are "Normal Circumstances" present? Yes ~ No __ 

Are Vegetation tve, SOIl~, or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes-x'- No --- Is thil Sampled Area 
Hydric Soil Present? Yes~ No ___ 

within a Wetland? Yes~ No ___ 
Weiland Hydrology Present? Yes-X-- No __ 

R~mar~s: The. _f'~01-- I)G'YJ: )"e>;-'; ).->v,z. w<:vrL-~>1~, 1''X:U~i).r..'')('j }Y\ el)c/~. D-t- ·H)e.. fl)Y'e.clo t;:'1n '\;ffJe;2.;l-eI"S 
do.l'\1 :!!>,7hP>,c}a.-·}Gf'mlne.k h: .. ~e.~ Ws.:t-/c)V\,. Th-e.. <.t,.>$r",,,,,r Wide iJI>tY\e... t:..>~.f''1')C~ll:>f'. ~~ 
m."til)'rrl-,m"d .f.~ o} tN&-3 Cl.1\ ~bs <M\d Js, n orde.:reA b·-? ~ tl-)\SV Yl4+-)~ e,.\.-c.tx{..· >l'est-" 

VEGETATION - Use scientific names of plants. 

Tree Stratum (Plot size:'~Q'£h t'~()it>;;; ) 
1. )4e.+n:;,S;J.ems F'" 'jrno'C)'l!l f\ 
2. chw\CS7ckndron. ±";!;:,j (It)OO 

3. C!bQr).,,<M G1m21(>.,si I' 

Absolute Dominant Indicator 
% Cover SDecies? Status 

.30 
J ----
le:;;, ~ 

is }yo F..1e: 
;;3 NO F.&::,!) 

4. ______________________________ _ 
-----5. ______________________________ _ 

----- ----
J.t?, '" Total Cover 

Sapling/Shrub Stratum (Plot size:SDft ' 'rd d,'J 11) 

1. MvttusiJeY'vs :PO)g,hlO"j?htb 
2. LI?--;r>:i=eCA':>)?hjiJ@ it\"h~)t}41e.;o,P-
3. Mw\h:"Pf't? c:.h>.:;:;;; f.o\ :'91 
4. BrQljSB<a>SI~ araV'ba 

30 Ue.l"· );4C t"'~ 

S' NO .E8..C-
5 b2Q ~ 
2- h~C2 ~ 

5. _____________________________ _ 
--- ----

4,C:; = Total Cover 

35 v lB-,;a ~ 
:3 IVQ l?Aru1 
a.. t'Ve, I:.dtl:...-
2. Jvc 0\Cll\ 
~ 1))0.EAc.... 

~ ND8\cu\ 
I N~ ~ 
I I\)t)'~ 

.t....iS = Total Cover 

'" Total Cover 

Woody Vine Stratym (Plot size: ___ -:::>,.....c=c-- ) 
1. ________ -:;::>""'~'__ ____________ _ 

2. ---------;1"£.7-------- ________ _ 
7 

Dominance Test worksheet: 
Number of Dominant Species 
That Are OSl, FACW, or FAC: 

Total Number of Dominant 
Species Across All strata: 

Percent of Dominant Species 
That Are OSL, FACW, or FAC: 

Prevalence Index worksheet: 

Tota! % Cover of: 

3 

3 

IDO,%: 

Multiply by; 

OBL species Q x 1 '" 0 
FACW species '39 x 2 .. 7'9 
FACspecles --",-9=5_ x 3 = '2.. 85 
FACU species 7' x4= '2'3 
UPt species Q 

Column Totals: } 4 j 

x5= 0 
(A) '39 I 

Prevalence Index'" BfA = '2~77 
Hydrophytlc Vegetation Indicators: 
b...lD1 - Rapid Test for Hydrophytlc Vegetation 

~2 - Dominance Test is >50% 
~3 - Prevalence Index is :103.01 

(A) 

(B) 

(NB) 

(B) 

_ Problematic Hydrophytic vegetationt (Explain In 
Remarks or in the delineation report) 

llndicalors of hydric soil and wetland hydrology must 
be present. unless disturbed or problematic. 

Hydrophytlc 
Vegetation 
Present? Yes~ No 

Remarks:The_v~eMt-iC!>Y\ r~SS;(!8 +-h a.. DOM)Yjp,;f)Ce Tes'} OI-r:d +hG> Y!revt)I BYH ... e ... )'e..S1- Cthd ,. s 
,\-'0 \.Y(\ -:-l +-t) b u.. h-'b d.Y't:Jy h :,:Y~') v , 

US Army Corps of Engineers Hawai'j and Pacific Islands Region - Inlerim Version 



SOIL Sampling Point· 7 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of Indicators.) 
Depth Matrix Redox Features 
(inches) Color (moist) ~ CQlor {moist} ~~ La? Texture Remarks 
o .. ~ 5~B ':yj lQn 

--~------
Y~::.Vl""'l< 0r..'\~ YlH)~ ~ ~€.Lt-t 

J.j ._} (1 SttR 6/1 lOO --------- HFfli~~ ~~'):IC 10 SYRn 1·00 ~ --------- -? '":D~' ~. ~m ~~~ tJ. 
--- ---------
--- ---------
--- ---------
--- ---------

lType: C=Concentration, D=Depletion. RM::Reduced Matrix. MS=Masked Sand Grains. 2Location: PL=Pore Lining. M=Matrix. 
Hydric Soli Indicators: Indicators for Problematic Hydric Solls3: 
_ Histosol (Ai) _ Sandy Redox (85) _ Stratified Layers (A5) 
_ Histic Epipedon (A2) _ Dark Surface ($7) _ Sandy Mucky Mineral (S1) 
_ Black Histlc (A3) _ Loamy Gleyed Matrix (F2) _ Red Parent Material (TF2) 
_ Hydrogen Sulfide (A4) _ Depleted Matrix (F3) _ Very Shallow Dark Surface (TFi2) 
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 (Fa) 31ndicators of hydrophytic vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: ih'Jfilf.l2:ltiA} bi ~ ~('OIh.S-';".>!:) Q.. 10) lQe.l' 
Depth (inches): I D Hydric Soil Present? Yes~ No 

Remarks' -~h" " b . I IS SOJt J.;.(,)::; .~.B:.'1 j.;[S~d D..S tt ))':)d.·.-Jv 'S.c.) (... ~ ·Th12..- pte'Se..¥'lc .. e f.j>~ 0\ ..).}); c-k 
L,,-~e:5' o-s: Mvc-k c.clt) .. f'h'ms ';+ .. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, If needed.) 
Prima[l:: Indicators (minimum Qf Qn~ r!il!luired; check all !!:lat al2gl;i} Second a!}! In~iQ2tor~ (minimum of two f!il!lu1mdl 
_ Surface Water (Ai) _ Aquatic Fauna (B13) _ Surface Soil Cracks (B6) 
_ High Water Table (A2) __ Tilapia Nests (617) _ Sparsely Vegetated Concave Surface (B8) 
21. Saturation (A3) __ Hydrogen Sulfide Odor (C1) _ Drainage Pattems (610) 
_ WaterMarks (81) _ Oxidized Rhizospheres on Living Roots (C3) _ Dry-Season Water Table (C2) 
_ Sediment Deposits (62) _ Presence of Reduced Iron (C4) _ Salt Deposits (C5) 
_ Drift Deposits (B3) __ Recent Iron Reduction in Tilled Soils (C6) _ Stunted or Stressed Plants (D1) 
__ Algal Mat or Crust (84) _ Thin Muck Surface (e7) _ Geomorphic Position (D2) 
_ Iron Deposits (B5) _ Fiddler Crab Burrows (C1 0) (Guam. CNMI. _ Shallow Aquitard (D3) 
_ Inundation Visible on Aerial Imagery (87) and American Samoa) _ FAC-Neutral Test (05) 
_ Water-Stained Leaves (B9) _ Other (Explain In Remarks) 
Field Observations: 
Surface Water Present? Yes __ No ~ Depth (inches): 
Water Table Present? Yes __ No -4--- Depth (inches): 
Saturation Present? Yes ~ No __ Depth (inches): 2- Wetland Hydrology Present? Yes-.2L No __ 
(includes capillary fringe) 
Describe Recorded Data (stream gauge. monitoring well. aerial photos. previous inspections). if available: 

Remarks: 

'nl\~ plor w*h SC\+0T'f) t.-e..J. St>;L ~\t}~b)/Ls po:"'ih·jle.,.. We-·N0l'ld. h ljJ..Y'c,l Db j <> 

US Army Corps of Engineers Hawai'j and Pacific Islands Region - Interim Version 



7.a. Native 'ohi'a forest over moss, sedges, ferns and shrubs 

7.b. Mucky peat over gray plastic clay over a shallow impermeable ironstone layer 



WETLAND DETERMINATION DATA FORM - Hawai'i and Pacific Islands 

Project/Site: O),,;lfaYn0! fhn'Y)Gt. Pl"t:>,jU'± city:M .. t\N~ SamplingDate:-;'/Z-- il Time:1345 

ApplicanUOwner: CO~!I\±tJ ~ 1'v1l\~) StatefTerr.:HPM.;.x:ij'j Island: M<)) .i Sampling Point ---'8 ......... --
Investigator(s): RvbQ.:L=\: u). W=r;bc\j TMKlParcel:(&.) z".-.l;.-w;,oH'(POi") 
landform (hillslope, coastal plain, etc.); 1:4 ) I }.$1 '<)!?P local relief (concave, convex. none): 00\"\ VS!<X 

Lat: G.-Q -9 o La .. " 1\) long: ~5b~ '2.'2-2.0 "" W Datum: Slope (%): ......... J,.,.6><..' __ 
Soil Map Unit NameJ}m,dv fleer)-,;) s?N'j v~m'j ?.:3-;?D ~ S)c.'f!3 "0 NWI classification: b '0'\:/"1:'",) \?'F03r 
Are climatic I hydrologic conditions on the site typical for this time of year? Yes..2(.- No __ (If no, explaIn In Remarks.) 

Are Vegetation YeP], Soil~. or Hydrology J:il,::;L significantiy disturbed? Are "Normal Circumstances" present? Yes ~ No __ 

Are Vegetation t-J Q, Soil~, or Hydrology ~ naturally problematic? (If needed, explain any answers In Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations. transects, important features, etc. 

Hydrophylic Vegetation Present? Yes..25,-- No 
Hydric Soil Present? Yes ~ No 
WeUand Hydrology Present? Yes ~ No 

Is tho Sampled Area 

within a Wetland? Yes~ No __ _ 

Remarks: . JS l':>l~ *~ JOCi'~tt->Ve. wa; c)i'){ $;1 'rae,.' t£>f'S l"l'). ~<-h (>j> '. ~ + I:"'e<;!.. 
r~Y'r'{.~~;'. Mil> 'H\ -€-iy~:s e"t~+..:.~r-;nJi\~:U ... ~ . .,).,."'" be. .. 0 ~~i:)c\Yld. Th~ \0 ~Oi'';'+ bV~J . .z..,~·}V~Q..... 
~'H;(!;f' r-!J,/,7)l!J.-l>rlrilfl:> ·free. c>I=' +"~'S. rv\d- "bl"lf"V'bs "1->~ ~,,,> "br;>l'dc:r--e.A b.~ C\ . 

., :> ~c: , .. "" ~ ., 

VEGETATION - Use scientific names of plants. 
..-

Absolute Dominant Indicator 
% Cover Species? ~ 

.....!:l:D. '1L~ .J?Ac.,. 
-2£..2. Ye-S ~ 
--2 h)Q ~i) 4, _______________________ ___ 
--- ---5. __________________________ _ 

Sapllng/Shrubstratum (Plotsize:~, n,d'"» 
{) 5 '" Total Cover 

: e~!ss.;Eei~",~ ~~ ~ 
4. Va r;':Gm! ,;) m C91',c'<){)f..?m ~ No..fA.c... 
5. - ________ _ 

'35 '" Total Cover 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL. FACW. or FAC: 1...) 

Total Number of Dominant 5" Species Across All Strata: 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 80% 
Prevalence Index worksheet: 

Total % Cover of: 

OBl species 0 
FACW species "3.y 
FAC species :2 9' 
FACU species '-2- 5 

Multiply by: 

x1= 0 
x2= re 
x3= 297 
x4= \00 

UPl species _--,,0"'--_ x 5 '" __ Olo"L._ 

(A) 

(B) 

(AlB) 

~ y~ @:Cill 
Column Totals: \ 59 (A) lj bS (B) 

Remarks: 

2 ","'1 • .' --2..J:L Yep., ~ Prevalence Index = BfA = - ":L 

__ '2._ b )(':) f'.lv... Hydrophytic Vegetation Indicators: 

_-'2,.,........ b '>D 8lic:~}) ~ 1 - Rapid Test for Hydrophytic Vegetation 

--L h) b J::!,4c.tv 'i'es 2 - Dominance Test Is >50% 

----L- b)D PAre 'b3 - Prevalence Index is !i3.01 

------L h)p FAct w _ Problematic Hydrophytic ve~etationl (Explain in 
-L h,l)~ Remarks or In the dellneahon report) 

5'6 '" Total Cover 11ndlcators of hydric 5011 and wetland hydrology must 
be present. unless disturbed Of problematic. 

= Total Cover 

Hydrophytlc 
Vegetation 
Present? Yes4- No 

The... VG!-<;je.>h,-riC>I'l, rC'\.sg~&:. +h~ D0'll1)/)0:.:lc..~ le-S-)- o.:>"J -MIL. Yf"&,V"')l'<.;f)Ce/<?_s'i- Dl-hcl 

) (;; }.OVI1d. .}-(? b~ >-. t)JY'o'Fh,--,\,~;c,.. .. 
;.,,' 

US Army Corps of Engineers Hawal'i and Pacific Is/ands Region - Interim Version 



SOIL Sampling Point 8 
Profile Description: (Describe to the depth needed to document the Indicator or conflnn the absence of indicators.) 
Depth Matrix Redox Features 
(inches) Color (moist) ~ Color (moist) ~ ~ ~ Texture Remarks 

0- ) 0 i OYR~3 J.J2.C:.L ___________ ___ t.;t'!hr- g;..0t~ c.j{)."b, 'j ?)~S+-;'c... ) 

I O· c..- U R< '-# /' ';)e..lJ (::)w)~h.:r-e<1 t''t\r~1ll\fU)b f2.. _-'-_ ""'_<-- -..Q=--::LJ-J-~""""I"Y-l"$i1'--l..C.Q. ________ ___ ____ ___ r 't:oY'>Sr'h!;;. De?, llll!e!):r 

---- -------- --- ------ --- --- ---
---- -------- ------ --- --- ---
-~-- ------- ---- ------ --- --- ---
---- --------- --- ------- --- --- ---
---- ------------ -------------------- ------ ------------------
l Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains, 
Hydric Soil Indicators: 
__ Hlstosol (A1) 
__ Histie Epipedon (A2) 
__ Black Histlc (A3) 
__ Hydrogen Sulfide (M) 
_ Muck Presence (AS) 
_ Depleted Below Dark Surface (A 11) 
__ Thick Dark Surface (A12) 

Sandy Gleyed Matrix (54) 
Restrictive Layer (If observed): 

__ Sandy Redox (85) 
_ Dark Surface (57) 
__ Loamy Gleyed Matrix (F2) 
__ Depleted Matrix (F3) 
_ Redox Dark Surface (F6) 
__ Depleted Dark Surface (F7) 
_ Redox Depressions (F8) 

Type: jmpef"m~~oh'le ln2:D$A:(';)k'\\?;. I .t\~"'5" 

2Locallon: PL=Pore lininG, M=Matrix, 
Indicators for Problematic Hydric Solls3: 

_ Stratified Layers (A5) 
_ Sandy Mucky Mineral (81) 
_ Red Parent Material (TF2) 
_ Very Shallow Dark Surface (TF12) 
A Other (Explain in Remarks) 

'lndicators of hydrophytic vegetallon and wetland hydrology 
must be present, unless disturbed or problematic, 

Depth (inches): I C) Hydric Soil Present? Yes ~ No __ 
--

Remarks: '1=t. • '., b \" t -- ;. . \ 1', ," f<' 
: JJ)'l:., S:,ZL. )),,<...t, t~e.1\ 1. '3 re-c:J 0",$ ot. ~~dN v Sot!" " TJ.vu:, /~t- '~{"L(.~ ., 

~ q,,'t-uY'A. -t-e.,cl c r~ h~ly\~ C> vel' D., shClj. Hew ~'I¥i rlSl'W\tld,b)€ r~~s+Ol)~ 
~~~ creed-e.s C\D obV.lOlJ~>l:J )YbdT'te- SoiL" 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations In Remarks, if needed,) 

Pfjm~rJ: Indicators (minimum of one reg!,llred; check all th~t 8!'mlJ1 SecondarJ: IndiSli!tor~ (minimum of two r!1guired) 

_ Surface Water (A1) __ Aquatic Fauna (B13) __ Surface Soil Cracks (B6) 
__ High Water Table (A2) _ Tilapla Nests (B17) _ Sparsely Vegetated Concave Surface (88) 
X. Saturation (A3) _ Hydrogen Sulfide Odor (C1) _ Drainage Patterns (B10) 
_ Water Marks (81) _ Oxidized Rhlzospheres on Living Roots (C3) _ Dry-Season Water Table (C2) 
_ Sediment DepOSits (82) _ Presence of Reduced Iron (C4) _ Salt Deposits (C5) 
__ Drift DepOSits (83) _ Recent Iron Reduction in Tmed SOils (C6) _ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (84) _ Thin Muck Surface (C7) _ Geomorphic Position (02) 
_ iron Deposits (85) _ Fiddler Crab Burrows (C10) (Guam, CNMI, _ Shallow Aquitard (03) 
_ Inundation Visible on Aerial Imagery (B7) and American Samoa) _ FAC·Neutral Test (05) 
_ Water-Stained Leaves (89) _ Other (Explain in Remarks) 
Field Observations: 

Surface Water Present? Yes __ No -2L. Depth (inches): 

Water Table Present? Yes __ No ---2L- Depth (inches): 

Saturation Present? Yes---2L- No __ Depth (inches): ~~c:fal'..1i:' .. Wetland Hydrology Present? Yes~ No --
~(includes capillary fringe) 
Describe Recorded Data (stream gauge. monitoring well, aerial photos, previous Inspections), if available: 

Remarks: 

T~ pial- w;:;.h ;1-s &; •. +'V1't\+-~) plQ&:.h' c.- ~J~j SeiL ~b)b1fS W.t~f(C\~J '" ~~Y\:.>i0\~,::} 

US Army Corps of Engineers Hawai'i and PacifiC ISiands Region -Interim Version 



8.a. Native 'ohi'a forest over moss, sedges, grasses, ferns and shrubs 

8.b. Gray plastic clay over a shallow impermeable ironstone layer 



WETLAND DETERMINATION DATA FORM - Hawai'i and Pacific Islands 

projectlsite:U)~it.k~'IV\ea.; FluMe- B',:'C;:'p_c-+ city:.Mt\);~Wt2>O Sampling Date:S -i7-11 Time:14.:.?O 

ApplicanVOwner: <:;O!?I)T:1 c;;>-}' Men); Statefferr./'.l-onA4 U Island: M adr Sampling pOint:~9-,,--__ 

Investigator(s): f?~1':t ell)" HcbJ':J TMKlParcelt) '?~"l.-j ~: D1..f(fO\'::) 
Hn tr, I u \:?(..) Local relief (concave, conveK, none): Con Ve.,;.<, 

-.:::::::.:::::...:...lI::::.=::..=""-.--L..1...-____ Long: "b (; - 2. ?: .... J:-:' 6~' _"'_1.0== ____ Datum: Slope (%):'-Lj ts...?L-__ 

..;....:..;c.:.=:>.L..lO"--F'"''''-I.-""T ....... U-/.'-'''\~~5-''r-'--"''-'-l.-....,...,.;.......:~~-...- NWI classification: h 'j~~ oJ PPCt3F:!' 
Are climatic f hydrologic conditions on the site ical for t is time of year? Yes ~ No __ (If no, explain in Remarks.) 

Are Vegetation J:::i::.s Soil 'r' e,:> . or Hydrology ~ significantly disturbed? Are "Normal Circumstances" present? Yes ~ No __ 

Are Vegelalion -2:b.. Soil~. or Hydrology ~ naturally problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegeta~on Present? Yes~ No -- Is the Sampled Area 
Hydric Soli Present? Yes~ No __ 

within a Wetland? Yes--A- No 
Well and Hydrology Present? Yes~ No __ ---
~emark'::c1h>'C>rJdi-Ilt}9 Rf'lrH iI~ ~ ~>""~1c1. il}v..{l>q}t::.'S'S }» 8..-Qvh ~~ 4-Ma ·th~£' ft11:"MQ..·~""S Qi'\t, n". -i:Jw ':., t2.~eY'mj,1 Q.J +0 e t'/... lV~()Y\~~"", ;he. ID f>~ I:.VtdiJ... ,} ~(),Me-- c...:,;'t')-)w<p1'> IS' 

t')'..~·~:5r:'I~"d, .F~~ o~ ~~ ~.J}. ';;:'hN>b~ ~,:). >5 b> oh:\er-er). b. '=' 0). d.e..nG.€. ~"'1l-+1Ye.. 
(.~~ryo, !t<">~!;::: a 

VEGETATION - Use scientific names of plants . . ~ 
Absolute Dominant Indicator Dominance Test worksheet: 

Tree Stratum (Plot slze:a~· rnJ:/t~!: ) % Cover Soecies? ~ Number of Dominant Species 
1.l4J·I:;c:t2"2.·2a9"~F ~Il$ 'I'Ylll!l'f2b,~ .~ y~~c;, ~. That Are OBL, FAGW, or FAG: 5 (A) 
2. Total Number of Dominant 
3. --- Species Across AU Strata: 5 (B) 
4. 

Percent of Dominant Species 
5. That Are OBL. FACW. or FAC: iDQ % (AlB) 

35 :: Total Cover 
Sapling/Shrub Stratum (Plot siza3Qf}. me), ;.1\) Prevalence Index worksheet: 

h' . d . iO Yes i:::AQ Total % Cover of: MultiplVby: i.e pllCt"?dy.%'\ D=;,,)) +x:i9::y.,um 
L' . \I' ... , s: YeS 0\c OBLspecies 0 xi= 0 2. e-pte.. C-0F!1 ;) f\ ::t":{l(l w} oj)/A e\ 9'p 
\/ • I ,,, ,- n:.;f) 'Abc FACW species QQ x2= i?O 3. __ ~s.;,t::.nJ' Sd~ C:Q.j ij~ . .d ~ U W\ .? 

FACspecies 80 x3= ZJ.jQ 4. ---
5. FACU species \0 x4= (jO 

2;23 = Total Cover UPLspecies 1 x5== 5 
Herb Stratum (Plot size30~t=. cllul, 0') Column Totals: 151 (A) ~C2S (8) 

1'f5
nu-,' ~IQ!'l'~~ ~j; 45 ~,~s. ac,~) 

'2~bS' 
2.' &~;Ch."l~ =: ~J = =~=:_ e1\(A ~O Ye~ Flu::... Prevalence Index == BfA = 

3.~~P; ~~~~ is NQ ~C~ Hydrophyllc Vegetation Indicators: 

4. = :1-: ~.=~':=:, , =~~ I';;t, e.(.):eI s !- (') I-Jo [:,""liCL! D!.o 1 ., Rapid Test for Hydrophytic Vegetation 

5_13ni2v~~~~~ :S~'r~ (V-~~ l .l\Je;.. 13.1(, 1re.s 2 - Dominance Test is >50% 
" ., 'R" I )~C> ~C, y~ 3., Prevalence Index is S3.0' 6. FIT....c.b·i:it:s-~ )a;!!1.l::H)m,-r::!I~o. 

7. l:?d~k!S ~ all~O,.s I f..JD vPl _ Problematic Hydrophytic Vegetation' (Explain in 

8. 
Remarks or in the delineation report) 

~;.2 = Total Cover Ilndicators of hydric soil and wetland hydrology must 
WOQQY lli!l!: ~Ir!l!!.!m (Plot size: ---- ) be present, unless disturbed or problematic. /== 1. ---
2. 

Hydrophytlc 

/' Vegetation 
Yes..x-= Total Cover Present? No 

Remarks: 'Thf2..- Ve..(.,,~·h::\+f (;'Y\ f'C)..<:,:sas: 141 t:!. 1=:JOM h1(~ Y! C€!. Tt2-s;- arxl.-Mt:!- tmyC\)€.Y\ c.e. "rks+ a,1)J 
\8 ~lN\{l ~ be. h ;,d.~yl-1 t)+-i Co , 

US Army Corps of Engineers Hawai'i and PaCific Islands Region - Interim Version 



SOIL Sampling Point· 
Profile Description: (Describe to the depth needed to document the Indicator or confirm the absence of Indicators.) 
Depth Matrix Be!lQK Eeal!.!res 
(Inch§s) Color {mol!!!) ~ Colgr (moist) ~...IYrUL Loci Texture Remarks 
O-B 6YR~ lQ..Q. ---------- v~ 6{lf'l, ~m~ m~~!' l~ j ~B£l:j: 
9~;8 SYr-s.~i "C>O --------- ~.!1!kt:l:l ~a~ ~i" rutl~ 

--- ----------
--- ---------
--- ---------
--- ---------
--- ---------

1Tvpe: C:=Concentration, D=Depletion, RM=Reduced Matrix MS=Masked Sand Grains. 2Localion: PL=Pore lining, M=-Malrlx. 
Hydric Soil Indicators: Indicators for Problematic Hydric Solls3: 
_ Histosol (A 1) __ Sandy Redox (S5) _ Stratified Layers (A5) 
_ Histic Epipedon (A2) _ Dark Surface (87) _ Sandy Mucky Mineral (81) 
__ Black Histie (A3) _ Loamy Gleyed Matrix (F2) _ Red Parent Materia! (TF2) 
__ Hydrogen Sulfide (A4) _ Depleted Matrix (F3) __ Very Shallow Dark Surface (TF12) 
X Muck Presence (AB) __ Redox Dark Surface (F6) _ Other (Explain In Remarks) 
__ Depleted Below Dark Surface (A11) _ Depleted Dark Surface (F7) 
__ Thick Dark Surface (A12) __ Redox Depressions (F8) 31ndicators of hydrophytic vegetation and weiland hydrology 
__ Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 
Restrictive Layer <if observed): 

Type: 
Depth (inches): Hydric Soli Present? Yes~ No 

Remarks: Thh:. 'S.;,/) t t..t>Js been ) ;'st-e.J Q3 £\. h ::3c}r .. te.., Sc:.£L ... ,he... o~ rmSHY)CA2.-
0- +h>c:-K i q, ~ e-'"f" Q}.: 1Y)lJ c..h: c..O")·~ ~~rl"Yl S "')t- ~, 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
Prim2!Y: logicators (minim!.!m Qf Qne (gguired; check all that a(l(lly) Seconga!y: IndicalQfS (minimum of h¥Q reguired) 
_ Surface Water (A 1) _ Aquatic Fauna (813) _ Surface Soil Cracks (86) 
__ High Water Table (A2) _ Tilapla Nests (817) _ 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 (82) _ Presence of Reduced Iron (C4) __ Salt Deposits (C5) 
__ Drift Deposits (83) __ Recent Iron Reduction in Tilled Soils (C6) _ Stunted or Stressed Plants (01) 
__ Algal Mat or Crust (B4) _ Thin Muck Surface (C7) _ Geomorphic Position (02) 
__ Iron Deposits (85) __ Fiddler Crab Burrows (C10) (Guam, CNMI, _ Shallow Aquitard (03) 
_ Inundation Visible on Aerial Imagery (87) and American Samoa) __ FAC-Neutral Test (05) 
_ Water-Stained Leaves (89) _ Other (Explain in Remarks) 
Field Obsorvatlons: 
Surface Water Present? Yes __ No -L Depth (inches): 
Water Table Present? Yes __ No 4- Depth (inches): 
Saturation Present? Yes ~ No __ Depth (inches): 2- Wetland Hydrology Present? Yes~ No --, (includes capillary fringe) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections). if available: 

Remarks: 

'Th t13 pbt L0;+h ifs vb U I)d q)') c.. e" 6f S!\~r--'i 6 fYitH>K ~h)b:ts kHJ)-l. L,yJ 
h)~ d-.f' b \ ~CO:j .. 

US Army Corps of Engineers Hawai', and PacifiC Islands Region - Interim Version 



9.a. Native '6hi'a forest over moss, sedges, grasses, ferns and shrubs 

9.b. Dark gray mucky peat over deep, dark gray sapric muck 



WETLAND DETERMINATION DATA FORM - Hawai'j and Pacific Islands 

• J "',' ,\-;' , It.. A • , I k , .::: 
Project/Sile: !..!. ,u &' c\ 'O'\C'J i PltU!\ e n:o~) (.:>..ee+ City: IV\ ~)sp....vC-t (;) Sampling Date: 5' .. 1 z.~ Ii Time:,....:....::::J:...:;..' ",,-'~ 

ApplicanflOwner: Cot) l')'~ 0+ 'r1 t'?) V) i Statefferr.:J.I: .... u)"'·) i' Island: )v)h /.); Sampling Point; \ (j 

Invesligator(s): R,~ be.r;~ W" zdcJ bd~ TMKlParcel(,zl2. - ,:..; ·4 f, :. Ql.j ($t.l-0 
Landform (hilfslope, coastal plain. etc.): H n} S \ r> f P< Local relief (concave. convex. none): COD Veys, 
Lat: '20~g0.6;'°N Long: U;;6 .. 2ZfQ,"'w Datum: Slope (%): \f, 

Soli Map Unit Name: Am"h.> r(~!'\ 't::;. $.\) t':) c.lg. ":) ) "n '-'2.{')% Sfc'}?fr:> NWI classificalion:b·:;;;r; ........ PF03F 
Are climatic I hydrologic conditions on the Site typical for this time of year? Yes 4- No __ (If no, explain In Remarks.) 

Are Vegetation 7f, ,$, Soil }i.>,.:>. or Hydrology ....b1.l:::L significantly disturbed? Are "Normal Circumstances" present? Yes -¥- No __ 

Are Vegetation ~ Soil ~. or Hydrology..hlc:.:.L naturally problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling pOint locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes--X:- No --- Is the Sampled Area 
Hydric Soil Present? Yes*- No --- within a Wetland? Yes~ No ___ 
Wetland Hydrology Present? Yes-4- No ___ 

Rem?n:s~ 'T~) Q pi c,·l- hq, 3, H;.si-i"J',/~ :...:..e.+~:w ... J h.., ~i'.::.-a.+ .... f'~'!. J~ 12~,?,h(7f:. t).,-e.-+~~ pr,fro.·~}f(.?,;fers 
~.,)d \" 'r~t.>::' <l&'}er}'M~~J f-..... b€..q.\.Vc!.ot:~¥\J., Th~ !(;);::;;.>(t Wjd(?, c'QrnJCl>'l'" IS mq>I\f.clH\ej, 
~ c;..", 'I"~'S t''\,1\d '3h1"'Vbs. "nd. i'i:> or-.1<e.f'e.d b'~ (\ <..!.f\s.e- l')C\4-~V\2:. c..\ouS -R, .. e.S1-.... 

VEGETATION - Use scientific names of plants. 
Absolute Dominant Indicator Dominance Test worksheet: 

Tree Stratum (Plot size: 3 oft-, D\J ;'£1$) % Cover Species? ~ Number of Dominant Species 
1. Me..·f-rc's~dlil1'U'S 'PCli':-';,l"l1ol"'p;'<t ~ ~W.:i, !::fle That Are OBL. FACW. or FAC: 5 (A) 
2. C ~ f,o·H'..:>>,\\ menz./I:!..Sn .JLL h'Q F~~I.i Total Number of Dominant 
3. --- SpeCies Across All Strata: 5 (B) 
4. --- Percent of Dominant Species 
5. --- That Are OBL. FACW. or FAC: 100% (AlB) 

5.0 '" Total Cover 
Sapling/Shrub Stratum (Plot size: ';Y>fi-. \"'oct; J 'i) Prevalence Index worksheet: 

1. chl!.;'rodf.:!Hh'~~ +1"~('3~Ll1.2M -L ~e5 'FhC Total % Cover Qt M!:!lIlpl~bll: 

2. VP"L.C,Jll1UM 0fl.!!:;)(>:!j \.»'1\ ~_ilk? F.4t::- OBL species 0 x1= Q 
3. Me.Hc.0J'!~"'. ~luruj·f.!:,,!;£\ ~_J~~ FACW species ~Z x2= 3~ 
4. Lv...f!~-L'.D.:pb~i,lQ, ·:tg,l'::d~·i~}'l1~"!2;p ~ 1:00 .E,A.c.... FAC speCies ZZ x3= 23 I 
5. Br::c.2lSs,~Is..\o.. 9.~!.2~ -1- ;")Q~ FACU species 1.5 x4= 60 

i:Z = Total Cover UPLspecies 0 x5== D 
Herb Stratum (Plot size:.SQlt mel! \, s;) Column Totals: 109 (A) 3~S (8) 

(~ , IS l:::e<'2 ~ 1, 'J'o:f\C-Us, -P{CJ}'\I ::'chvs. 
2. D%c..h(}r!tlrs;~ h\)h~~tcn~ ~ !(0,2 ~ Prevalence Index '" BIA = ·2 .. ~~ 
3. S,.Fiche.rus {) 1.D\-,~he·;\St s ~ b2r) ~ Hydrophytic Vegetation Indicators: 

4. '-~c.rve$>d; e.)let (';.€.f-/')vg 3 },)C2 ~ IV 0 1 - Rapid Test for Hydrophylic Vegetation ---
5, D i"~o fd: e.Y-:j s, ~~ta b:z::Q:.. _9> __ l~)Q FAG ~ 2 • Dominance Test is >50% 

6. I::l ~r~·d L..,,,, rM)BL::.>,n ., 
bll':.: FAc<.p ~ 3 • Prevalence Index is s3,O' t--

7. 8n.flU';g. i2~H;d~ I }VQ JikL _ Problematic Hydrophytic Vegetation' (Explain in 

8 . .)JI~I Q. 'Z,IQM S'i'J\t\d.U:/ic..h' b,,'l)nt'Y\ I ""2 ~ 
Remarks or in the delineation report) 

!:1Z: == Total Cover 'Indicators of hydric soil and wetland hydrology must 
Wood:i Vin~ §Irlltum (Plot size: ) be present, unless disturbed or problematic, 
1. ~ ---
2, /' Hydrophytlc 

--- --- Vegetation 
./ '" Total Cover Present? Yes..,.2L- No 

Remarks: 'T\, t~ Ve~ ~')-O!r)'(~ n po,SSBS ·rh~ D<-)~,i>h C}nc.e. 'ThsJ Oond +h€.. Pl"'2 vO)Jene-e '/eSt' 
c.,,.,e) ~ 

;".:;.un A b ...... hl;>;J.fD"K5+) C- r , IS 'h:> 
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SOIL Sampling Point' 10 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of Indicators.) 
Depth Matrix Redox FOl.!tures 
(inches} Color {moist} ~ Color {moist} ~~ loc2 Texture Bem!.!rks 

O-t5 5YR .~ ;00 --------- VlU't\ .b<1.f')<;' 1~Y'l'l ~M IX"K"'J 'Pd~r 
8 E~R ;"11;. .L.Qo ---------

~IJ "" . .JiISJ-j --~~M~rme.:)1e 
j I"Q '1,t;>4-DQt;k ) S_?r 

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

'Type: C=Concentration, D=Depletion, ~M=Reduced Matrix, MS=Masked Sand Grains. 2location: PL=Pore Lining, M=Matrix. 
Hydric Soli Indicators: Indicators for Problematic Hydric SOliS": 
_ Histosol (A1) __ Sandy Redox (85) __ Stratified Layers (A5) 
_ Histic Epipedon (A2) __ Dark Surface (S7) __ Sandy Mucky Mineral (S1) 
__ BlacK Hlstic (A3) __ loamy Gleyed Matrix (F2) __ Red Parent Material (TF2) 
__ Hydrogen Sulfide (A4) __ Depleted Matrix (F3) _ Very Shallow Dark Surface (TF12) 
.A 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) 31ndicators of hydrophytlc vegetation and wetland hydrology 
_ Sandy Gleyed Matrix (84) must be present, unless disturbed or problematic, 
Restrictive Layer (If observed): 

Type: ~ mferYlH!<.\c, H~ tt'()Ifl'S'Yo f)..:. j q,~e.''f' 
Depth (Inches): 8 Hydric Soil Present? ves~ No 

Remarks: Thi$ SCI \{, h~s b\? .. e." i ~&fe-J C1:,9 G\ )." ~(.h·':l c.. 'L 'The.- ,Pt-e..'::.eY\0Q... D~ ~\i)1 c, 

0... +-h)·I::.;)~ L<\~oe.f' 0+ h'\ vt;....)~ voYl ~lf'm.s J }-,. 

HYDROLOGY 
Wetland Hydrology Indicators: (Explain observations in Remarks, if needed.) 
PriwalY IDdiQmQr~ !mini!!lym atone reguired; cheQk all IDat al2ll1i1 Se£Qnd~1Y Indicators {minimum of!y!o reguired) 
_ Surface Water (A 1) _ Aquatic Fauna (B13) _ Surface Soil Cracks (B6) 
_ High Water Table (A2) _ Tilapia Nests (817) _ Sparsely Vegetated Concave Surface (B8) 
.x. Saturation (A3) _ Hydrogen Sulfide Odor (C1) _ Drainage Patterns (B10) 
_ Water Marks (81) _ Oxidized Rhlzospheres on Uving Roots (C3) _ Dry-Season Water Table (C2) 
_ Sediment Deposits (82) _ Presence of Reduced Iron (C4) _ Salt Deposits (C5) 
_ Drift Deposits (B3) _ Recent Iron Reduction in Tilled Soils (C6) _ Stunted or Stressed Plants (01) 
_ Algal Mat or Crust (B4) _ Thin Muck Surface (C7) _ Geomorphic POSition (02) 
_ Iron Deposits (85) _ Fiddler Crab Burrows (C10} (Guam, CNMI, _ Shallow Aquitard (03) 
_ Inundation Visible on Aerial Imagery (87) and American Samoa) _ FAC-Neutral Test (D5) 
_ Water-Stained Leaves (89) _ Other (Explain in Remarks) 
Field Observations: 
Surface Water Present? Yes __ No -L Depth (inches): 
Water Table Present? Yes __ No -2L- Depth (inches): 
Saturation Present? 
_(includes capillary fringe) 

Yes -4- No __ Depth (inches): :,vl"-Pct~" Wetland Hydrology Present? ves-A- No --
Describe Recorded Data (stream gauge, monitoring well. aerial photos, previous inspections), if available; 

Remarks: ,1 ... ;.,51 flo+- w;~ ~V\ e\hv<\v\("~Y\(.e '$S. \;"l-}-vrt\*~d WI 0 t..J< exh;b:)-~ , 
v:.;- e.+t.c-)t\ c~ h~d-Y'01 D.5 ~ " 
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IO.a. Native 'ohi'a forest over moss, grasses, ferns and shrubs 

1O.b. Highly saturated mucky peat over a shallow impermeable ironstone layer 
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APPROVED JURISDICTIONAL DETERMINATION FORM 
V.8. Army Corps of Engineers 

'nlis form should be completed by following the instructions provided in Section IV of the JD Fomllnstructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLEl'ION DATE I<'OR APPROVED .JURISDJl.'TIONAL DETERMINA TfON (JD): 

B. DJSTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 1. Tributary ofWaikamoi Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parish/borough: Maui City: Makawao 
Center coordinates of site (lat/long in degree decimal format); Lat. 20.8090" N, Long. -156.2238° W. 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name of nearest waterbody: Waikamoi Stream 
Name of nearest Traditional Navigable Water (TNW) into which the aquatic resource flows: Pacific Ocean 
Name ofwatcrshed or Hydrologic Unit Code (HUC): o Check ifmap/diagrarn of review area andlor pOlentialjurisdictional areas is/are available upon request. o Check if other sites (e.g., offsite mitigation sites, disposal sites. etc ... ) arc associated with this action and are recorded on a 

different JD form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): o Office (Desk) Determination. Dille: o Field Detemlinmion. Date(s): 

SECTION If: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are no "navigable waters of the U.S." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area. [Required] o Waters subject to the ebb and flow of the tide. 

o Walers are presently used, or have been used inlhe past, or may be susceptible for use to transport interstate or foreign commerce. 
Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

Thcre Are "waters o/the U.s." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Requil'ed] 

1. Waters ortbe U.S. 
a. Indicate presenee of waters oru.s. in review area (check all that apply): I o TNWs, including territorial seas o Wetlands adjacent to TNWs o Relatively pennanent waters2 (RPWs) that /low directly or indirectly into TNWs o Non-RPWs that /luw directly or indirectly into TNWs o Wetlands directly abutting RPWs that now directly or indirectly into TNWs o Wetlands adjacent to but not direcLly abutting RPWs that How directly or indirectly into TNWs o Wetlands adjacent to 1l0n-RPWs that J10w directly or indirectly into TNWs o Impoundments of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. IdentifY (estimate) size of waters of the U.S. in the review area: 
Non-wetland waters: 3,600 linear feet: 6 width (ft) and/or acres. 
Wetlands: 29 acres. 

c. Limits (boundaries) of jurisdiction based 011: Established by OHWM. 
Elevation ofcstablishcd OHWM (ifknown):2 Feet. 

2. NOll-regulated waters/wetlands (check If applicable):l o Potentially jurisdictional waters !llldior wctl!lllds were assessed within the review area and determined to be nOf.jurisdictional. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sections in Section 1lI below. 
1 Por purposes of this form, all RPW is defined as a tributary that is not a TNW and Ihallypkally flows year-round or has continuous flow at least "seasonally" 
(e.g., typically 3 months). 
3 Supporting documentation is presented in Section lIl.F. 
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SECTION 111: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction o\'cr TNWs and wetlands adjacent to TNWs. Ifthe aquatic resource is a TNW. complete 
Section III.A.1and Section IIl.D.1. only; if the aquatic resource is a wetland adjacent to a TNW. complete Sections III.A.l and 2 
and Section 111.D.l.; otherwise, see Section III.B below. 

1. TNW 
Identify lNW: Not applicable. 

Summarize mtionalc supporting detcmlination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": NOlapplicuble. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under RopoDQShave been met. 

The agencies will assert jurisdiction over non-navigahle tributaries of TNWs where the tributaries arc "relatively permanent 
wllters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RP\V is also jurisdictional. If tbe aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Section IU.D.2. If the aquatic resource is a wetland directly abutting a tributary with perennial flow, 
skip to Section m.DA. 

A wetland that is adjacent to but that does not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any availllble information tbat documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditional navigable water, even 
though a significant nexus finding is not required as a matter oflaw. 

lfthe waterbody4 is not an RPW, or a wetland directly abutting an RPW. a JD will require udditional data to determine ifthe 
waterbody has a Significant nexus with a TNW.lfthe tributary bas adjacent wetlands, the significant nexus evaluation must 
consider the tributary in combination with all of its adjllcent wetlands. This significant nexus eVllluation that combines, for 
analytical purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in the JD request is 
the tributary, or its adjacent wetlands, or both. If the JD covers II tributllry with adjacent wetlands, complete Section III.B.I for 
the tributary, Section III.B.2 for any onsitc wetlands, and Section III.B.3 for all wetlands adjacent to tbat tributary, both onsite 
and off site. The determination whether a significant nexus exists is determined in Sectionlll.C below. 

1. Characteristics ofnon-TNWs tbat flow directly or indirectly into TNW 

(i) General Area Conditions: 
Watershed size: Pick List 
Dminage area: Pick List 
Average annual minfall: inches 
Average annual snowfall: inches 

(ii) Physical Characteristics: 
(a) Relationship with TNW: 

D Tributary flows directly into TNW. 
D Tributary flows through Pick List tributaries before entering TNW. 

Project waters are Pick List river miles from'lNW. 
Prqjcct waters are Pick List river miles from RPW. 
Project waters arc Pick List aerial (stmight) miles from TNW. 
Project waters are Pick Ust aerial (straight) miles from RPW. 
Project waters cross or serve as state boundaries. Explain: 

Identify flow route to TNWs: 
Tributary stream order, ifknoWII: 

• Note that the Jnstruct.ional Guidebook contains additional information regarding swales, ditches, washes, and erosional features generally and ill Ule arid 
West. 
5 Flow route ean be described by identifying, e.g., tributary a, which flows through the TCview area, to flow into tributary b, which then flows into TNW. 
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(b) Cls-oeral Tributan' Characteristics (check all fhatapplv)= 
Tributary is: 0 Natural 

o Artificial (man-made). Explain; o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
A vem.ge width: feet 
Average depth: feet 
Average side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): 
o Silts 0 Sands o Cobbles 0 Gravel o Bedrock 0 Vegetation. Type/% cover: o Other. Explain: 

o Concrete o Muck 

Tributary condition/stnbility [e.g., highly eroding, sloughing banks]. Explain: 
Prescnce of ron/riffle/pool complexes. Explain: 
Tributary gcomctry: Pick List 
Tributary gradient (approximate average slope): % 

(c) Flow: 
Tributary provides lor: Pick List 
Estimate average number of flow events in review area/year: Pick List 

Describe flow regimc: 
Other infonnation on duration and volume: 

Surface flow is: Pick List Characteristics: 

Subsurface flow: Pick List. Explain findings: 
o Dye (Of othcr) test perfonned: 

Tributary has (check all that apply): 
o Bed and banks 
o OHWM6 (check all indicators that apply): 

o clear, natural line impressed on the bank 0 the presence of litter and debris o changes in the character of soil 0 destruction ofterrestrial vegetation 
o shelving 0 the presence of wrack line 
o vegetation matted down, bent, or absent 0 sediment sorting o leaf litter disturbed Of washed away 0 scour o sediment deposition 0 multiple observed or predicted /low events 
o watcr staining 0 abrupt change in plant connnunity 
o other (list): 

o Discontinuous OHWM.' Explain: 

[[factors other than the OHWM werc used to determine lateral cxtent ofCWAjurisdietion (check all that apply): 
o High Tide Line indicated by: 0 Mean High Water Mark indicated by: 

o oil or scum line along shore objects 0 survey to available datum; o nne shell Of debris deposits (foreshore) 0 physical markings; 
o physical markings/characteristics 0 vcgetation lines/changes in vegetation types. o tidal gauges 
o oUler (list): 

(iii) Chemical Characteristics: 
Characterize tributary (c.g., watcr color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
IdentifY specific pollutants, iflmown: 

6 A natural or man-made discontinuity in the OHWM does not nC(;cssarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where 
the OHWM bas been ",moved by development or agricultural practiceS). Where there is a break in the OHWM thaI is unrelated to the waterbody's flow 
regime (e.g., How over a rock OUICf()p or thf()ugh a culvert), till;: agencies will look for indicators of 110w above and belOW tile break 
'[bid. 

4 



(iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. Characteristics (type, average width): . o Wetland fringe. Characteristics: o Habitat for: o Federally Listed species. Explain fIndings: o Fish/spawn areas. Explain findings; . o Other environmentally-sensitive species. Explain fmdings: o Aquatic/wildlife diversity. Explain findings: . 

2. Characteristics or wetlands adjacent to non-TNW that flow directly or indirectly into Tl'i'W 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: acres 
Wetland type. Explain: 
Wetland quality. Explain: 

Project wetlands cross or serve as state boundaries. Explain: 

(b) General Flow Relationship with NOn-TNW: 
flow is: Pick List. Explain: 

Surface flow is: Pick List 
Characteristics: 

Subsurface flow: Pick List. Explain findings: o Dye (or otber) tcst perfonned: 

(c) Wctlmld Adjacency Determination with Non-TNW: o Directly abutting o Not directly abutting o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: 
o Separated by bennlbarricr. Explain: 

(d) Proximity (Relationship) to TNW 
Project wetlands are Pick List river miles from TNW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within thcPick. List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (c.g., water color is clear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: 
IdentitY specific pollutants, if known: 

(iii) Biological Characteristics. Wetland supports (che.ck all that apply)! o Riparian buffer. Characteristics (type, average width): o Vegetarion type/percent cover. Explain: 
o Habitat for: o Federally Lis(ed species. Explain t1ndings: o Fish/spawn areas. Explain findings: . o Other environmentally-sensitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings; 

3. Characteristics of all wetlauds adjacent to the tributary (if any) 
All wetlmJd(s) being considered in the cumulative analysis; Pick List 
Approximately ( ) acres in total are beiug considered in the cumulative analysis. 
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For each wetland, specify the following: 

~t1.y.~buts? CY/N) Size (in acres) Directly abuts'? {YIN} Size (in acres) 

Summarize overall biological, chemical and physical functions being performed: 

C. SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysis will assess the flow characteristics and functions ofthe tributary itself and tbe functions performed 
by any wetlands adjacent to the tributary to determille jf Hley significantly affect the chemical, physical, and biological integrity 
ofa TNW. For cach oftbe fol/owing situations, a significant nexus ellisis iftbe tributary, in combination with all of Its adjacent 
wetlands, has more than II speculative or insubstantial effect 011 the chemical. physical andior biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency ofthe flow 
of water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly. the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections hetween the features docllmented and the effects on the TNW, as identified in the Rapanos Guidance and 
discllssed in the Instructional Guidebook. Faetors to consider include, for example: 
• Docs thc tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood waters to 

'INWs, or to reduce thc amount of polllllants or flood waters reaching a TNW? 
• Does the tributary. in combination with its adjacent wetlands (if any), provide habitat and lifccycle support functions for fish and 

othcr species, such as feeding, nesting, spawning, Of rearing young for slX"Cies that are present in the TNW? 
• Docs the tributary, ill combination with its adjacent wetlands (ifany), have the capacity to tnillsfer nutrients and organic carbon that 

support downstream foodwebs'l 
• Does the tribula!y, in combination with it'> adjacent wctlands (if any), have other relationships to the physkal, chemical, or 

biological integrity ofllle TNW? 

Note: the above list of considerations is not inclusive lind other functions observed or known to occur should be documented 
below: 

1. Significant nexuS findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on thc tributary itself, then go to Section IlI.D: 

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RPW flows directly or indirectly into 
TNWs. Explain findings of presence or absence of significant nexus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Section m.D: 

3. Significant nexus flndlngs for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of significant nexus below, based on the tributary in combination with all of its a<ljacent wetlands, then go to 
Section IlI.D: 

D. DETERMINA nONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLy): 

1. TNWs and Adjacent Wetlands. Chcck all that apply and provide size estimates in review area: 
o TNWs: linear feet width (ft), Or, acres. o Wethmds adjacent to 'fNWs: acres. 

2. RPWs that flow directly or indirectly into TNWs. 
[81 Tributaries ofTNWs where tributaries typically flow year-round are jurisdictional. Provide data and rationale indicating that 

tributru), is perennial: This tribula!y maintains a constant trickle of water that seeps out from the soil from the adjacent 
palustrine forested hillslope wetland, but during frcquent rainfall evenl~ it can run to a dcplll of 2 fcct or more. This region 
averages 300 inches of rain per year that is distributcd throughout the year. o Tributaries ofTNW where tributaries have continnous flow "seasonally" (c.g., typically three months each year) are 
jurisdictional. Data supporting this conclusion is provided at Section m.B. Provide mtionnle indicating that tributofj' flows 
seasonally: 
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Provide estimates for jurisdictional waters in the review area (check all that apply): 
t8J Tributary waters: 3,600 linear feet 6 width (ft). o Other non-wetland waters: acres. 

IdentifY type(s) of waters: 

3. Non-RPWs8 that flow directly or indirectly into TNWs. 
o Waterbody that is not a TNW or an RPW, but flows directly or indirectly into a TNW, and it has a significant nexus with a 

TNW is jurisdictional. Data supporting this conclusion is provided at Section IILC. 

Provide estimates for jurisdictional waters within the review area (cheek all that apply): 
o Tributary waters: linear feet width (ft). o Other non-wetland waters: acres. 

Identify typc(s) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
I2l Wetlands direetly abut RPW and thus are jurisdictional as adjacent wctlands. 

t8J Wetlands directly abutting an RPW where tributaries typically now year-round. Provide data and rationale 
indicating that tributary is perennial in Section IlI.D.2, above. Provid~ rationale indicating thaI wetland is 
directly abutting an RPW: This wetland has no clear boundaries as strong wetland indicators run seamlessly into 
the tributary. 

o Wetlands directly abutting an RPW where tributaries typically now "seasonally." PfOvide data indicating that tributary is 
seasonal in Section m.B and rationale in Section I1I.D.2, above. Provide rationale indicating that wetland is directly 
abutting an RPW: 

Provide acreage estimates for jurisdictional wetlands in the review arca: 29 acres. 

5. Wetlands adjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which they are adjacent 
and wilh similarly situated adjacent wetlands, have a significant nexus with. a TNW are jurisidictional. Data supporting this 
conclusion is provided at Section m.c, 

Provide acreage estimates for jurisdictional wetlands in the review area: acres. 

6. WetlandslIdjacent to non-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination witl1 the tributary to wbieh they are adjacent and 
with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisdictional. Data supporting this 
conclusion is provided at SectionllLC. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.? 
A, a general rule, the impoundment of a jurisdictional tributary remains jurisdictional. o Demonstrate that impoWldment was created from "waters ofthc U.S.," or o Demonstrate that water meets the criteria for one of the categories presented above (1-6), or o Demonstmte that watcr is isolated with a nexus to commerce (see E below), 

E. ISOLATED [INTERSTATE OR INTRA-STATE) WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALl, THAT APPLy):lo o which are or could be used by interstate or foreign travelers lor recreational or other purposes. o irom which !ish Of shellfisb are or wuld be taken and sold in interstate or foreign commerce. o which are or could be used for industrial purposes by industries jll interstate commerce. o Interstate isolated waters. Explain: 

8Sce Footnote # 3. 
• To complete the analysis refer to the key in Section m.D.6 of the Instructional Guidebook. 
10 Prior to asserting or deClining CWA jurisdiction based solely on this category, CorpS nislriclS will elevate the action to Corps and EPA HQ for 
review consistent witll the process described in the CorpslEPA Memorandum Regarding CWA Act Jurislfidion Followillg RapOllOs. 
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o Other factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review area (check all that apply): 
o Tributary waters: linear feet width (ft). o Other non-wetland waters: acres. 

Identify type(s) of waters: o Wetlands: acres . 

. f<', NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps ofEnginccrs 
Wetland Delineation Manual aud/or appropriate Regional Supplements. 

o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 2001 Supreme Court decision in "SWANCC~" the review area would have been regulated based solely on the 
"Migratory Bird Rule" (MBR). 

0
0 Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: 

Other: (explain, if not covered above): 

Provide acreage estimates for non:iurisdictional waters in the review area, where the sole potential basis of jurisdiction is the MBR 
taetors (i.e., presence ofmigralory birds, presence of endangered species, use of water for irrigated agriculture), using best professional 
judgment (cbeck all that apply): o Non-wetland waters (i.e., rivers, streams): linear feet width (11). 
o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional watcrs in the revicw area thaI do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply): o Non-weiland watcrs (i.e., rivers, streams): linear feet, width (ft). 
o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatiC resource: 
o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed fat JD (check all that apply - checked items shall be included in case me and, where checked 
and reque~ied, appropriately reference sources below): 
t8J Maps, plans, plots or pJat submitted by or on behalf ofthe applicant/consultant: o Data sheets prepared/submitted by or on behalf of the applicant/consultanL 

D Office concurs with data sheets/delineation report. 
D Office does not concur with data sheets/delineation report. 

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

o USGS NHD data. o USGS 8 and 12 digit HUC maps. 
t8J U.S. Geological Survey map(s). Cite scale & quad name:Kilohana Quad, Scale 1124,000. 
t8J USDA Natural Resources Conservation Service Soil Survey. Citati.on:Footc et aI, 1972. 
t8J National wetlands inventory map(s). Cite mune:Hawaii. o StateILocal wetland inventory map(s): 
o FEMNFlRJvl maps: o lOO-year Floodplain Elevation is: (National Geodeetie Vertical Datum of 1929) 
t8J Photographs: D .Aerial (Namc & Date): . 

or [2] Other (Name & Date):accompanying wetland delineation, May 20 11. o Previous determination(s). File no. and date of response letter: 
o Applicable/supporting case law: 
o Applicable/supporting scientific literature: o Other information (please specHy): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 

8 



l .a. Rough rocky perennial stream bed, orange OHWM on rocks 

_ ::,:,~~~i..m 

l.b. Orange OHWM on trestle pier and rocks 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

TIlis furm should be completed by following the instructions provided in Section IV oftlle JD Form Instructional Guidebook.. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 2. Tributary ofWaikamoi Stream 

C. PROJECT l,oCATlON AND BACKGROtJND INFORMATION: 
Statc:llawaii County/parish/borough: Maul City: Makawao 
Center coordinutes ohitc (lat/long ill degree decimal format): Lat. 20.8090° N, Long. -156.2233° W. 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name of nearest waterbody: Waikamoi Stream 
Name of nearest Traditional Navigable Water (TNW) into which thc aquatic resource flows: Pacific Ocean 
Namc of watershed or IJydrologic Unit Code (HUe): 
!2J Check ifmap/diugnull of review area andlor potentialjurisdiclional areas is/are available upon request. 
D Check ifother sites (e.g., oifsite mitigation sites, disposal sites, etc ... ) are associated with this action and are recorded on a 

different JD form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL TIIA T APPLY): 
D Office (Desk) Determination. Date: 
D Field Determination. Datc(s): 

SEtCTION U: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURJSDlCTION. 

There Are no "navigable waters oflhe U.S." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area, [Required] 

D Waters subject to the ebb and flow of the tide. 
D Waters are presently used, or have been used in tlle past, or may he susceptible for use to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 m:TERMINATION OF JURISDICTION. 

There Are "wafers oflhe u.s." within Clean Water Acl (CW A) jurisdiction (as del1ned by 33 CFR part 328) in the review area. [RequiredJ 

1. Waters ofibe U.S. 
a. Indicate presence of waters oflJ.S. in review area (check all that apply): I 

D 'INWs, including territorial seas 
D Wetlands adjacent to TNWs 
[8] Relatively permanent waters2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into lNWs 
[8] Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjaecnt to but not directly abutting RPWs that flow directly or indirectly into TNWs 
D Wetlands adjaccnt to llon-RPWs that fiow dircclly or indirectly into TNWs o Impoundments of jurisdictional waters 
D Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) Si7.e of waters of the tJ.S. in the review area: 
Non-wetland waters: 2,060 linear feet: 12 width (ft) andlor acres. 
Wcthmds: 17 acres. 

c. Limits (boundaries) of jurisdictiun based on: Established by OnWM. 
Elevation ofestablished OHWM (if known): 0.5 feet. 

2. Non-regulated waters/wetlands (check ifapplicable):3 
D J'otcntiallyjudsdictional waters andlor wetlands were assessed within the review area and deteonined to be notjurisdiclional. 

Explain: 

I Boxes checked below shall be supported by compieting the appropriate sections in SeJ;l;on III below. 
2 For purposes of this form, lUI RPW is defined as a trinutary that j, nol II TNW and that typically flows year-round or has continuous IIow at least "seasonally" 
(e.g., typically 3 months). 
J Supporting documentation is presented in Section III.F. 
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SECTIONUI: CWAANAI,YSIS 

A. TNWs AND WETLANDS AD.JACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. lethe aquatic resource is a TNW, complete 
Section IH.A.1and Section In.D.t. only; if the aquatic resource is a wetland adjacent to a TNW, complete Sections HI.A.land 2 
and Section IlI.D.I.; otberwise, see Section III.B below. 

1. TNW 
Identity 'lNW: Not applicable. 

Summarize rationale supporting detennination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": Not applicable. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND rrSADJACENT WETLANDS (IF ANY): 

This section summarizes inrormation regarding characteristics oHlie tributary and its adjacent wetlands, if any, and it helps 
determine wbether or not the standards for jurisdiction established under Rapaooshave been met. 

The agencies will assert jurisdiction over non-navigable tributaries ofTNWs where the tributaries are "relatively permanent 
waters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Section III.D.Z. Ifihe aquatic resource is a wetland directly abutting a tributary with perennial flow, 
skip to Section III.D.4. 

A wetland that is adjacent to but that does not directly abnt an RPW requires a significant nexus evaluation. Corps districts nnd 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary iliat is not perennial (and its adjacent wetlands ihny) and a traditional navigable water, even 
thougb a significant nexus finding is not I'cqulred as a mattcr of law. 

If the waterbody" is not an RPW. or a wetland directly abutting an RPW, a JD will require additional data to determine if the 
watcrbody has a significant nexus with a TNW. If thc tributary has adjacent wetlands, the significllnt nexus evaluation must 
consider the tributary in combination with all of its lldjacenl wetlllnds. Tbis significant lIexus evaluation that combines, for 
anlllytical purposes, the tributary and all of its adjaccnt wetlands is used whether the review area identified in the JD request is 
the tributllry, or its adjacent wetlands, or both. If the JD covers a trihutary with adjacent wetlands, complete Section III.B.t for 
the tributary, Section III.D.Z for any onsite wetlands, and Section IIl.B.3 for all wetlands adjacent to that tributary, both onsite 
lind offsite. The determination whether a significant nexus exists is determined in Section lII.C below. 

1. Characteristics ofnon-TNWs that flow directly or indirectly into TNW 

(i) General Area Conditions: 
Watershed size: PiekList 
Drainage area: Pick List 
Average annual rainfull: inches 
Average annual snowfall: inches 

(ii) Physical Characteristics: 
(a) Relationship witb TNW; o Tributary flows directly into TNW. o Tributary flows through Pick List tributaries before entering TNW. 

Project waters are Pick List river miles from TNW. 
Project waters are Pick List river miles 1rom RPW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Project waters are Pick List aerial (straigbt) miles from RPW. 
Project waters cross or serve as state boundaries. Explain: 

Identify flow route to TNW5
: 

Tributary stream order, ifknown: 

• Note that the Instructional Guidebook contains additional information regarding swales, ditches, washes, and erosional features generally and in the arid 
West. 
5 Flow route can be described by identifYing, C.g" tributary a, which 110W5 through the review area, to flow into tributary b, which then flows into TNW. 
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(b) General Tributal}' Characteristics (check all that aWl)!): 
Tributary is: 0 Natural o Arlinda! (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feel 
Average depth: feel 
Average side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): 
o Silts 0 Sands o Concrete o Cobbles 0 Gravel o Muck o Bedrock 0 Vegetation. Type/% cover: o Other. Explain: 

Tributary condition/stability [e.g., highly eroding, sloughing banks). Explain: 
Presence of run/riffle/pool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(e) Flow: 
Tributary provides for: Pick List 
Estimate average number of flow events in review area/year: Pick List 

Describe flow regime: 
Other information on duration and volume: 

Surface flow is: Pick List. Characteristics: 

Subsnrface flow: Pick List. Explain findings: o Dye (or other) test performed: 

Tributary has (check all that apply): 
o Bed and banks o OIlWM6 (check all indicators that apply): o clear, natural line impressed on the bank 0 the presence of litter and debris o changes in the character of soil 0 destructioll of terrestrial vegetation o shelving 0 the presence of mack linc o vegetation matted down, bent, or absent 0 sedirmmt sorting 

o leaflittcr disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted flow events o water stailling 0 abrupt change in plant community o other (list): 
o Discontinuous OHWM.' Explain: 

Iffactors other than the OHWM were used to determine lateral extent of CW A jurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: 
o oil or scum line along shorc objects 0 survey to available datum; o fine shell or debris deposits (foreshore) 0 physical markings; o physical markings/characteristics 0 vegetation lines/changes in vegctation types. o tidal gauges o other(list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; Wall..'I' quality; general watcrshed characteristics, etc.). 

Explain: 
Identify specific pollutants, ifknown: 

• A naluml or mun-made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., wh~re the stream temporarily flows underground, or where 
the OIIWM has been removed by development or agricultural practices). Where [here is a hrcal: in the OHWlVl that is unrelated to the waterbody's How 
regime (e.g., How over a rock outcrop or through a culvert), the ageucies will look for indicators of How above and below tile break. 
'Ibid. 
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(iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. Characteristics (type, average width): . o Wetland fringe. Characteristics; o Habitat for: 
o Federally Listed species. Explain findings: o Fish/spawn areas. Explain findings: . 
o OUler environmenlallY'sensitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings: . 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or iudirectly into TNW 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: acres 
Wetland type. Explain: 
Wetland quality. Explain: 

Project wetlands cross or serve as state boundaries. Explain: 

(b) General Flow Relationship with Non-TNW: 
Flow is: Pick List. Explain: 

Surface flow is: Pick List 
Characteristics: 

Subsurface flow: Pick List. Explain findings: o Dye (or other) test pcrformed: 

(c) Wetland Adjacency Determination with Non-TNW; o Directly abutting o Not directly abutting 
o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: o Separated by bermlbarrier. Explain: 

(d) Proximity (RelatioIlship) to TNW 
Project wetlands arc Pick List river miles from TNW. 
Project waters are Pick List aerial (straight) miles trom TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is clear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: 
Ideatify specific pollutants, if known: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian buffer. Characteristics (type, average width): o Vegetation type/percent cover. Explain: 
o Habitat for: o Federally Listed species. Explain findings: o Fish/spawn areas. Explain findings: . o Other cnvironmentally·sensitive species. Explain fmdings: o Aquaiic/wildlife diversity. Explain fmdings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All weUalld(s) being considered in the cumulative analysis: Pick List 
Approximately ( ) acres in total are being considered in the cumulative analysis. 
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For each wetland, sped!y the Ihllowing: 

Directly abut~? (YIN) Size (in acresl Directly abuts? (YIN) Size (in acres) 

Summari72 overall biological, chemical and physical functions being pcrfonned: 

C. SIGNIFICANT NEXUS DETERMINA nON 

A significant nexus analysis willnssess the flow charncteristies and functions oftbe tributary itself lind tbe functions performed 
by any wetlands adjacent to the tributary to determine if they signiflcantly affect tbc chemical, physical, and biological integrity 
ofa TNW. For each of the following situations, II slgniflcant nexus exists Iftbe tributary, In combination with all ofits adjacent 
wetlands, has more than a speculative or insubstantial effect on tbe cbemical, pbysiclliand/or biological integrity of a TNW. 
Considerations wben evnluntlng significant nexus include, but are not limited to the volume, duration, and frequeney of the flow 
of water in the tributary Ilnd its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. Jt is not appropriate to determine significaut nexus based solely on any specific threshold of distance (e.g. between a 
tributary lind its adjacent wetland or between a tributary and tbe TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinatiVe of significant nexus. 

Draw connections between the features documented aud the effects on the TNW, as identified in the Rapanus Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example: 
• Does the tributary, ill combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood waters to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW? 
• Does the tributary, in combination with iL~ adjacent wetlands (if any), provide habitat and Iifecycle support tlmctions for fish and 

other species, such as teeding, nesting, llpawning, or rearing young jor species that are present in the TNW? 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to transfer nutrients and organic carbon that 

support downstream foodwebs? 
• Docs the tributary, in combination with its adjaecnt wetlands (if any), have other relationships to the physical, chemical, or 

biological integrity of the TNW? 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should be documented 
below: 

]. Significant nexus findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributary itself; then go to Section IlI.D; 

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RPW flows directly or indirectly into 
TNWs. Explain J1ndings ol'prescnce orabS<lIlCe of significant nexus below, based on the t.ributary in combination with all ofits 
adjacent wetlands, thcn go to Section lIJ.D: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not direetly abut the RPW. Explain findings of 
presence or absence of significant nexus below, based on the tributary in combination with all of its adjacent wetlands, then go to 
Section IILD: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
TlJA T APPLY): 

1. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: o TNWs: linear fect width (ft), Or, acres. o Wetlands adjacent to TNWs: acres. 

1. RPWs that flow directly or indirectly Into TNWs. 
f8J Tributaries ofTNWs where trihutaries lypically now year-round are jurisdictional. Provide data and rationale indicating that 

tributary is perennial: This tributary maintains II constant trickle of water that seeps out from the soil from the adjacent 
palustrine forested hillslope wetland, but during frequent rainfall events it can ron to a depth of2 feet or more. This region 
averages 300 inches ofrain per year that is distributed throughout thc year. o Tributaries ofTNW wbere tributaries have continuous flow "seasonally" (e.g., typically three months each year) arc 
jurisdictional. Data supporting this conclusion is provided at Section Ill.B. Provide rationale indicating that tributary flows 
seasonally: 
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Provide estimates filr jurisdictional waters in the review area (check all that apply): 
(gj Tributary waters: 2,060 linear fect 12 width (Jl). 
o Other non-wetland waters: acres. 

Identify type(s) of waters: 

3. Non-RPWss that now directly or indirectly into TNWs. o Waterbody that is not a TNW or au RPW, but flows directly or indirectly into a TNW, and it has a significant nexus with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Section UI.C. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary waters: linear feet width (ft). o Other non-wetland waters: acres. 
Identify type(s) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
{gj Wetlands directly abut RPW and thus arc jurisdictional as adjaccnt wetlands. 

I8l Wetlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 
indicating that tributary is perennial in Section III.D.2, above. Provide rationale indicating that wetland is 
directly abutting an RPW: This wetland hns no clear boundaries as strong wetland indicators run scamlessly into 
the tributary. 

o Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide data indicating Ulat tributary is 
seasonal in Section I1LB and rationale in Section III.D.2, above. Provide rationale indiclIting that wetland is directly 
ahuttingan RPW: 

Provide acreage estimates for jurisdictional wetlands in the review area: 17 acres. 

5. Wetlands adjacent to but not directly abutting an RPW thnt flow directly or indirectly into TNWs. o Wetlands that do not directly abut an RPW, but when considered in combination wilh the tributar}' to which they are adjacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW arc jurisidictional. Data supporting this 
conclusion is provided at Section UI.e. 

Provide acreage estimates for jurisdictional wetlands in the review area: acres. 

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination with the tributary to which they are adjacent and 
with similarly situated adjacent wetlands, bave a significant nexus with a TNW are jurisdictional. Data supporting this 
conclusion is provided at Section m.c. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.~ 
As a general rule, the impoundment ofajurisdictional tributary remains jurisdictional. o Demonstrate that impoundmenl was created iI'om "waters oftlle U.S.," or o Demonstrate that water meets lhe criteria for one of tile categories presented above (1.-6), or o Demonstrate that water is isolated with a nexus to commerce (see E below). 

E. ISOLATED [INTERSTATE OR INTRA-STATE] WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPL Y):IO o which are or could be used by interstate or foreign travelers for recreational or other purposes. o from which fish or shellfish arc or could be taken and sold in interstate or foreign commerce. o which are or could be used for iudustrial purposes by industries in interstate commerce. o Interstate isolated waters. Explain: 

"Sec Footnote # 3. 
9 To complete the analysis refer to the key in Section 1lI.D.6 of the fnstructional Guidebook. 
'0 Prior to asserdng or dcdining CWA jurisdiction based sulely on this category, Corp; Districts will e1evale the action 10 Corps and EPA HQ for 
review consistent witb tbe process described in tbe CorpS/EPA Mem.()randum Regnrding CWA Act Juri~dJ('.tJon Following RaplIlWs. 
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o Other factors. Explain: 

Identify water body and summarize rationale supporting determination; 

Provide estimates for jurisdictional waters in the review area (check all that apply): o Tributary waters; linear feet width (It). o Other non-wetland waters: acres. 
Identify type(s) of waters: o Wetlands: acres. 

F. NON.JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o Ifpotential wetlands were assessed within the review area, these areas did not meet the criteria in the J987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 2001 Supreme Court decision in "SWANCC," the review area would have been regulated based solely on the 

"Migratory Bird Rule" (MBR). 
o Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: o Other: (explain, ifnol covered above): 

Provide acreage estimates for non-jurisdictional watCTS in the review area, where the sole potential hasis of jurisdiction is thc MBR 
factors (Le., presence of migratory birds, presence of endangered species, use of water for irrigated agriculture), using best profe,sional 
judgment (check all that apply): 
o Non-wetland waters (i.e., rivers, streams): linear feet width (ft). o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet thc "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply): o Non-wetland waters (Le., rivers, streams): linear feel, width (ft). o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
[8J Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: o Data sheets prepared/submitted by or on bchalfofthe applicant/consultant o Office concurs with data sheets/delineation report. o Office does not concur with data sheets/delineation report. o Data sheets prepared by the Corps: o Corps navigable waters' study: o U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. o USGS 8 and 12 digit HUC maps. 
[2) U.S, Geological Survey map(s). Cite scale & quad name:Kilohana Quad, scale: 1124,000. 
[8J USDA Natural Resources Conservation Service Soil Survey. Citation:Foote et aI, 1972. 
[8J National wetlands inventory map(s). Cite name:Hawaii. o State/Local wetland inventory map(s): 
o FEMAlFfRM maps: o 100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1(29) 
[8J Photographs: 0 Aerial (Name & Date): . 

or [8J Other (Name & Date):accompanying wetland delineation, May 2011. o Previous determination(s). File no. and date of response Jetter: 
o Applicable/supporting case law: o Applicable/supporting scientific literature: o Other information (please specify): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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2.b. Orange OHWM on trestle pier 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

This form should be completed by following the instructions provided in Section IV ofthe JD Fonn Instructional Guidebook. 

SECTION I; BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement. Aquatic Resource #3. Tributary of Puohokamoa Stre.am 

C. PROJECT LOCATION AND BACKGROUI''D INFORMATION: 
Statc:Hawaii County/parishlborough: Maui City: Makawao 
Center coordinates of site (lat/long in degree decimal format): Lat. 20.8092" N, Long. -156.2231 0 W. 

Universal Transverse Mercator: UTM Zonc 4 NAD 83 
Name of nearest waterbody: Puohokamoa Stream 
Name of ncar est Traditional Navigable Water (TNW) into which the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): 
@ Cheek jf map/diagram of review area andlQr potential jurisdictional areas ls/are available upon request. o Check if other sites (e.g., offsite mitigation sites, disposal sites, etc ... ) are associated with this action and are recorded on a 

different JD fonn. 

D. REVJEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): o Office (Desk) Detennination. Date: o Field Detennination. Date(s): 

SECTION II; SUMMARV OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDIC'flON. 

There Are no "navigable waters of the Us." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CPR part 329) in the 
revicw arca. [Required] o Waters subject to the ebb and flow of the tide. o Waters are presently used, or have been used in the past, or may be susceptible for use to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "waters of the u.s." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Required] 

1. Waters of the U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): 1 o TNWs, including territorial seas o Wetlands adjacent to TNWs 

i2.?J Relatively permanent waters2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into TNWs 
i2.?J Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to but not directly abutting RPWs that flow directly or indirectly into TNWs 
o Wetlands adjacent to non-RPWs thai flow directly or indirectly into TNWs o Impoundments of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size of waters of the U.S. in the review area: 
Non-weiland waters: 2,200 linear feet: 3 width (ft) and/or acres. 
Wetlands: 15 acres. 

c. Limits (boundaries) of jurisdiction based on: Established by OHWM. 
Elevation of established OHWM (if known): 1 foot. 

2. Non-regulated waters/wetlands (check ifapplicable):3 o Potentially jurisdictional waters andlor wetlands were assessed within the review area and delennined to be not jurisdictional. 
Explain: 

, Boxes checked below shall be supponed by completing the appropriate sections in Section III below. 
2 For purposes of this fotnl, an RPW is defined as a tributary that is not a lNW and that typically flows year.round or has continuous flow at least "seasonally" 
(c.g., typically 3 months). 
l Supporting documenllltion is presented in Section Ill.F. 
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SECTION III: CWAANALYSIS 

A. TNWs AND WETI,ANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. Hthe aquatic resource Is a TNW, complete 
Section UtA.l and Section III.D.I. only; iithe aquatic resourCe is a wetland adjacent to a TNW, complete Sections III.A.1 and 2 
and Sectiou 111.0.1.; otherwise, see Section III.B below. 

1. TNW 
IdentifY TNW: Not applicable. 

Summarize rationale supporting detennination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": Not applicable. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics ofthe tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rapanos have been met. 

The agencies will assert jurisdiction over non-navigable tributaries ofTNWs where the tributaries are "relatively permanent 
waters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Section III.D.2.lfthe aquatic resource is a wetland directly abutting a tributary with perennial flow, 
ski p to Section III.D.4. 

A wetland that is adjaeent to but that does not dir«tly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands ifany) and a traditional navigable water, even 
though a Significant nexus findillg is 1I0t required as a matter oflaw. 

IUhe waterbody4 is 1I0t an RPW. or a wetland directly abutting an RPW, a JD will require additional data to determine if the 
waterbody has a significant nexus with a TNW. If the tributary has adjacent wetlands, the significant nexus evaluation must 
consider the tributary in combination with all ofits adjacent wetlands. This significant nexus evaluation that combines, for 
aonlyticnl purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in the JD request is 
the tributary, or its adjacent wetlands, or both. If the JD covers a tributary with adjacent wetlands, complete Section III.B.l for 
the tributary. Section 111.8.2 for Hny on site wetlands, and Section IIl.B.3 for all wetlands adjacent to that trihutary, both onsite 
and ofisite. The determination whether a significant nexus exists Is determined in Section IU.C below. 

1. Characteristics ofnon-TNWs that flow directly or indirectly into TNW 

(i) General Area Conditions: 
Watershed Si7.e: 1.5 acres 
Drainage area: 15 acres 
Average annual rainCall: 300 inches 
Average annual snowfall: 0 inches 

(ii) Physical Characteristics: 
(a) Relationship with TNW: o Tributary flows directly into TNW. 

rgJ Tributary flows through 3 tributaries before entering TNW. 

Project waters are 5-10 river miles from TNW. 
Project waten; are Pick List river miles from RPW. 
Project waters are 5-10 aerial (straigbt) miles from TNW. 
Project waters are Pick List aerial (straight) miles from RPW. 
Project waters cross or serve as state boundaries. Explain: 

IdentifY flow route to TNW5
: Tributary to tributary to Puohokamoa Stream to TNW. 

Tributary stream order, ifknown: 3d. 

, Note that the Instructional Guidebook contains additional infornJation regarding swales, ditches, washes, and erosional fe<ltures generally and in the arid 
West. 
'Flow route can be described by identifying, e.g., tributary a, which flows through the review area, to now into tributary b, which then flows into TNW. 
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(b) General Tributary Characteristics (check all that apply): 
Tributary is: ['8J Natural 

o Artificial (man-made). Explain: 
o Manipulated (man-altered). Explain: 

Tributary properties with rcspect to top of bank (estimate): 
Average width: 3 feet 
Avcmge deplh: I fcct 
Average side slopes: 2:1. 

Primary tributary substnltc composition (check all that apply): 
['8J Silts 0 Sands 0 Concrete 
rgJ Cobbles 0 Gravel 0 Muck 
rgJ Bedrock rgJ Vegetation. Typti% cover: sedges, grasses & fems/90% o Other. Explain: 

Tributary condition/stability fe.g., highly eroding, sloughing banks]. Explain: stable. 
Presence of runfrift1tipoo! complexes. Explain: nla, 
Tributary geometry: Meandering 
Tributary gradient (approximate average slope): 16 % 

(e) Flow: 
Tributary provides for: Seasonal flow 
Estimate average number offlow events in review area/year: 20 (or greater) 

Describe flow regime: rUllS for 3 - 10 days per flow event. 
Other information on duration and volume: 

Surface flow is: Discrete. Characteristics: 

Subsurface flow: Unknown. Explain findings: 
o Dye (or other) tcst performed: 

Tributary has (check all that apply): 
183 Bcd and banks 
['8J OHWM6 (check all indicators that apply): o clear, natural line impres.-rerl on the bank 183 the presence of litter and debris o changes in the cbaracter orsoil 0 destruction ofterrestriaJ vegetation o shelVing 183 the presence of wrack line 

['8J vegetation matted down, bent, or absent 0 sedimcnt sorting o leaf litter disturbed or wa~hed away 0 scour 
['8J sedimcnt dcposition 0 mulliple observed or predicted flow event~ o waler staining 0 abrupt change in plant comlllunity o other (list): 

['8J Discontinuous OHWM.7 Explain:Terrain is irregular with steep gradient. 

Iffactors other thun the OHWM were used 10 determine la(er-dl extent ofCWAjurisdiclion (check all that apply); o High Tide Line indicated by: 0 Mean High Water Mark indicated by: o oil or sclJm line along shore objects 0 survey to avaltable datum; o fine shell or debris deposits (foreshore) 0 physical markings; 
o pbysicalmarkings/characteristics 0 vegetation lines/changes in vegetation types. o tidal gauges o other (list): 

(Iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: Watef is clear, watershed is dense forest with moss and fern ground cover. 
Identify specific pollutants, if known: 

"A natural or man-made discontinuity ill the OHWM does not necessarily sever jurisdiction (e.g., where the strcamtemporariIy flows underground, or where 
the OHWM has been removed by development or agricultural practices). Where there is a break in the OHWM thai is unrelated 10 the waterbody's flolY 
regime (e.g.,llaw over a rook outcmp or through a culvert), the agencies will look Jor indicators of flow above and below the break. 
71bid. 
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(iv) Biological Characteristics. Channel supports (check all that apply): 
t8J Riparian corridor. Characteristics (type, average width): similar to surrounding forest boundary indistinct, use OHWM. o Wetland friuge. Characteristics: 
t8J Habitat for: 

!Xl Federally Listcd species. Explain findings: see lII. B.2 iii below. 
o Fish/spawn areas. Explain findings: . o Other environmentally-sensitive species. Explain findings: 
!Xl Aquatic/wildlife diversity. Explain findings: A few common native aquatic insects. 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly into TNW 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
WeHand size: 15acres 
Wetland type. Explain:Palustrine forested hillslope wetland. 
Wetland quality. Explain:generally good quality, some pig damage, some invasive weed species. 

Project wetlands eross or serve as state boundaries. Explain: 

(b) Gcneral Flow Relationship with Non-TNW; 
Flow is: Intermittent flow. Explain: Water flows everywhere on the surface through the forest during significant 

rainfall events .. 

Surface flow is: Overland sheetflow 
Characteristics: Water seeps downslope throught the soil or runs across surface during frequent rainfall events .. 

Subsurface flow: Yes. Explain findings: Soil is pennanently saturated and water seeps through it down slope 
continuously. o Dye (or other) test performed: 

(c) Wctland Adjacency Determination with Non-TNW: 
~ Directly abutting o Not directly abutting o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: o Separated by bermfbarrier. Explain: 

(d) Proximity (Relationship) to TNW 
Project wetlands are 5-10 river miles from TNW. 
Project waters are 5-10 aerial (straight) miles from TNW. 
Flow is from: Wetland to navigable waters. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is clear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: water is clear. 
IdentifY specific pollutants, ifknown: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian buffer. Characteristics (type, average width): 
!Xl Vegetation type/percent cover. Explain:Palustrine forested hillslope wetland, diverse metrosideros/fcm forest. o Habitat for: 

!Xl Federally Listcd species. Explain findings: While not known to occur on this particular acreage, this native forest is 
habitat for two endangered birds, the 'akohekohe (Palmeria dolei) and the kiwikiu (pseudonestor xanthophrys) and one 
plant, haha (Cyanea hamatiflora). Other endangered species are known to occur timher afield in similar habitat on the 

windward slopes of East Maui. o Fish/spawn areas. Explain findings: . 
o Other environmentally-sensitive species. Explain fmdings: . . 
~ Aquatic/wildlife diversity. Explain findings: very little. There is no standing water on the sloping forest floor. 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetJand(s) being considered in the cumulative analysis: 1 
Approximately ( 15 ) acres in total are being considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directly abuts? (YLNl 
Yes 

Size (in acres) 
15 

Directly abuts? (YIN) Size (in acres) 

Summarize overall biological, chemical and physical functions being pcrfonncd: This small tributaty and its adjacent 
wetland are in a natural cloud forest setting and arc draining into streams and aquifers in a nonnal and healthy manner .. 

C. SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysis will assess the flow characteristics and functions of the tributary itself and the functions performed 
by any wetlands adjacent to the tributary to determine iC they significantly affect the chemical, physical, and biological integrity 
of a TNW. For each ofthe following situations, a significant nexus cxists If the tributary, in combination with all orits adjacent 
wetlands, has more thun a speculative or insubstantial effect on the chemical, physical and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but are not limited to tbe volume, duration, and frequency ofthc flow 
of water in tbe tributary lind its proximity to a TNW, lind the functions performed by the tributory ond all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any SIJecific thresbold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, tbe Cact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative ofsignificant nexus. 

Draw connections between the features documented lind the effects on the TNW, as identified In the Roponos Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example: 
• Does the tribulary, ill combination with its adjacent wetlands (if allY), have the capacity to carry pollutants or flood waters to 

TNW s, or to reduce the amount of pollutants or flood waters reaching a TNW? 
• Does the tributary, in combination with its adjacent wetlands (if any), provide habitat and Iifccyelc support functiollS for fish !md 

othcr species, such as fceding, ncsting, spawning. or rearing young for species that lire present in the TNW? 
• Docs the tributary, in combination with its adjacent wetlands (if any), have the capacity to transf.:r nutrients and organic carbon that 

support dowilstream foodwebs? 
• Does {htl tributary, in combination with ils adjaccnt wetlands (if any), have other relationships to thc physical, chemical, or 

biological integrity of the TNW? 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should be documented 
below: 

l. Sigllificllnt nexus findings for non.RPW that has no adjacent wetlands and flows directly or indirectly into TN\Vs. Explain 
findings of presence or absence of significant nexus below, based on the tributary itself; then go to Section m,D: 

2. Significant nexus filldlngs for non-RPW and its adjacent wetlands, where the non-RPW flows directly or indirectly into 
TNWs. Explain findings ofprescnce or absence of significant ncxus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Seetion lIl.D: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not direetly abut the RPW. Explain findings of 
presence or absence of signlficanl nexus below, based on the tributary in combination with all of its adjacent wetlands, then go to 
Section IlI.D: 

1>. mnl<:RMfNA TlONS OF JURISDICTIONAL FINDINGS. TIIE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TN\Vs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: o 1NWs: linear feet width (It). Or, acres. o Wetlands adjacent 10 TNWs: acres, 

2. RPWs tbat flow directly or indirectly into TNWs. o Tributaries ofTNWs where tributaries typically flow year-round arc jurisdictional. Provide data and rationale indicating that 
tributary is perennial: , 

rgJ Tributaries ofTNW where Iributari~ have continuous /low "seasonally" (e.g., typically three months each year) are 
jurisdictional. Data supporting this conclusion is provided at Section IlI.D. Provide rationale indicating that tributary flows 
seasonally: This tributary stops flowing for short periods between frequent rainfall cvtlnl~. Stream flow is compromised by a 
small stream intake that divert;; water to the existing flume. 
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Provide estimates for jurisdictional waters in the review area (check all that apply): 
[2J Tributary waters: 2,200 linear feel 3widlh (tt). o Olll\Jr nOll-wetland waters: acres. 

Identi/)' type(fi) of waters; 

3. Non-RPWs8 that flow directly or indirectly into TNWs. o Walerbody that is not a TNW or an RPW, but flows dircctly or indirectly into a TNW, and it has a significant IlCXUS with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Section ULC. 

Provide estimates lor jurisdictional waters within the review area (check all that apply): 
o Tributary waters: linear feet width (ft). 
o Other non-wetland waters: acres. 

Tdentify Iype(s) of waters: 

4. Wetlands directly abutting an RPW that flow diredly or indirectly lnto TNWs. 
!g! Wetlands directly abut IU'W and thus are jurisdictional as adjaccnt wetlands. o Wetlands directly abutting an RPW where tributaries typically 110w ye<lf-round. Provide data and rationale 

indicating that tributary is perennial in Section HI.D.2, above. Provide rationale indicating that wetland is 
directly abutting an RPW: 

[2J Wetlands directly abutting an IU>W where tributaries typically flow "seasonally." Provide data indicating that tributary is 
seasonal in Section III.B and rationale in Section III.D.2, abovc. Provide rationale indicating that wetland is directly 
abutting an RPW: This wetland has no clear bOlll1dary as the strong wetland indkalors nm seamlessly into the tributary. 

Provide acreage estimates tor jurisdictional wetlands in the review area: 15 acres. 

5. Wetlands lldjRcent to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which they are adjacent 
and with similarly situated adjaccnt wetlands, have a significant nexus with a TNW arc jurisidictionaJ. Data supporting this 
conclusion is provided at Section m.e. 

Provide acreage estimates for jurisdk1.ional wetlands in the review area; acres. 

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs. o W<.'tlands adjacent to such waters, and have when considered in combination with the tributary to which they are adjacent and 
with similarly situated adjacent wetlands, have a signiflcant nexus with a lNW arc jurisdictional. Data supporting this 
conclusion is provided at SectionllLC. 

Provide estimllte:; for jurisdictional wetlands in the review area: aCfes. 

7. Impoundments of jurisdictional waters.~ 
As a general rule, the impoundment ofajurisdictional tributary remainsjurisdiclional. o Demonstrate that impolll1dmcnt was crcated from "waters onlle U.s.," or o Demonstrate that water meets the criteria tor one of the categories presented ahove (1-6), Of o Demonstrate that water is isolated with a nexus to commerce (see E below). 

E. ISOLATED [INTERSTATE OR INTRA-STATEI WATERS, INCLUDING ISOLATED WETLANDS, 'fHE USE, 
DEGRADA 1'ION OR DESTRUCTION OF WInCH COULD AFFECT INTERSTATE COl\fMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):IO o which are or could be used by interstate or foreign travelers for recreational or other purposes. o from which fish or she!llish arc or could be taken and sold in interstate or foreign commerce. o which are or could be usoo for industrial purposes by industries in interstate commerce. o interstute isolated waters. Explain: o Other filctors. Explain; 

·See Footnote # 3. 
• To C{)TJlp!ctc Ule analysis refer to the key in Section m.D.6 of the Instructional Guidebook. 
.0 Prior to asserting Qr declining CW,\ jurisdiction based solely 011 tbis CJltegory, Corps Districts will elevate rbe action to Corps lind J.;PA IIQ for 
review consistent wllh the pt~ess described in the CllrpslEI'A Memorrmdum Regarding CWA Ad Juristlldion Following Rapanos. 
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Identify water body and summarize rationale supporting determination: 

Provide e!l1imates for jurisdictional waters in the review area (check nil that apply): o Tributary waters: linear feet width (ft). o Other non-wetland waters: acres. 
IdentifY type(s) of waters: o Wetlands: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK AU, THAT APPLY): o Ifpotential wetlands were assessed within the review area, these areas did not meet the criteria in (he 1987 Corps ofEngiIleers 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 200] Supreme Court decision in "SWANCC," the rev.iew area would have been regulated based solely on the 

"MigratOly Bird Rule" (MBR). o Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: o Other: (explain, if not covered above): 

Provide acreage estimates for non-jurisdictional waters in the rcview area, wherc thc solc potential basis of jurisdiction is the MBR 
factors (i.c., presence ofmigrlltory birds, presence of endangered species, usc of water for irrigated agriculture), using best professional 
judgment (check all that apply): o Non-wctland \vaters (i.e., rivers, streams): linear feet width (ft). o Lukes/ponds: acres. o Other non-wetland waters: acres. l,is! type of aquatic resource: 
o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional walers in (he review area that do not mect the "Significant Nexus" standard. where such 
a finding is required for jurisdiction (check all tlmt apply): o Non-wetland waters (i.e., rivers, streams): linear feet, width (ft). 
o Lakes/ponds: acres. 
o Other non-wetland waters: acres. List typc of aquatic rcsourec: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
[gJ Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: o Data sheets prepared/submitted by or on behalf of the applicant/consultant. o Office concurs with data sheets/delineation report. 

o Office does not concur with data sheets/delineation report. o Data sheets prepared by the Corps: o Corps navigable waters' study; o U.S. Geological Survey Hydrologic Atlas: 
o USGS NHD data. o USGS 8 and 12 digit HUC maps. 

[gJ U.S. Geological Survey map(s). Cite scale & quad name:Kilohana Quad, scale; 1124,000. 
t8l USDA Natural Resources Conservation Scrvice Soil Survey. Citation: Foote et aI, 1972. 
[gJ National wetlands inventory map(s). Cite name;Hawaii. o Slale/Local wetland invenlOIY map(s): 
o FEMAIFIRM maps; o 100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
t8l Photographs: 0 Aerial (Name & Date): . 

or [gJ Other (Nanle & Date):accompanying wetland dclincation, May 2011. o Previous detennination(s). file no. and datc ofresponsc lcttcr: o Applicable/supporting case law: o Applicable/supporting scientific literature: o Other information (please specifY): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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3.a. Orange OHWM on trestle pier and rocks 

3.b. Densely vegetated stream bed with seasonal flow 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

This torm should be completed by following the instructions provided in Section IV of the JD Form Instructional Guidebook. 

SECTION 1: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 4. Tributary ofPuohokamoa Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parishlborough: Maui City: Makawao 
Center coordinatcs of site (latllong in degree dedmal format): Lat. 20.8092° N, Long. -156.2229" W. 

Universal Transverse Mercator: UfM Zone 4 NAD 83 
Name of ncar est watcrbody: Puohokamoa Strcam 
Name of ncar est Traditional Navigable Water (TNW) into which thc aquatic rcsouree flows: Pacific Ocean 
Name ofwatcrshed or Hydrologic Unit Code (HUC): 
l8l Check if map/diagram ofrcyiew area andlor potcntial jurisdictional areas is/are available upon request. o Check ifother sites (e.g., ofl'site mitigation sites, disposal sites, etc ... ) arc associated with this action and are recorded on a 

different ID form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): o Office (Desk) Determination. Date: o Field Determination. Date(s): 

SECTION II: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are no "navigable walers of the u.s." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CPR part 329) in the 
review area. [Required] 

o Waters subject to the ebb and 110w of the tide. 
o Waters are presently used, or have been used in the past, or may be susceptible for usc to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 4(}4 DETERMINATION OF JURISDICTION. 

There Are "waters of the U.S." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review arca. [Reqlliredj 

1. Waters orthe U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): I o TNWs, including territorial seas o Wetlands adjacent to TNWs 

[gJ Rclatively permanent watcrs2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into TNWs 
l8l Wetlands directly abutting RPWs that flow directly or indirectly into TNWs 
o Wetlands adjacent to but not directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs 
o Impoundmcnts of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size of waters ofthe U.S. in the review area: 
Non-wetland waters: 1,000 linear feet: 4 width (ft) andlor acres. 
W ct/rulds: 10 acl'CS-

c. Limits (boundaries) of jurisdiction based on: Established by OIIWM. 
Elevation of established OH WM (if known): 1.5 feet. 

Z. Non-regulated waters/wetlands (check if applicable):3 o Potentially jurisdictional waters andlor wetlands were assessed within tile review area and detemlioed to be nut jurisdictional. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sections in SectiolllII below. 
l For purposes of this fornI, an RPW is defined as a tributary that is not a TNW and that typically flows year-round or has continuolls flow at least "seasonally" 
(e.g., typically 3 months). 
, Supporting documentation is presented in Section m.F. 
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SECTION III; CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. If the aquatic resource is a TNW, complete 
Section III.A.l and Section 111.0.1. only; ifthe aquatic resource is a wetland adjacent to II TNW, complete Sections III.A.1 and Z 
and Section IlI.D.I.; otherwise, see Section IlI.n below. 

1. TNW 
IdentifY TNW: Not applicable. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": Not applicable. 

B. CHARACrERIS1'ICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rapanos have been met. 

The agencies will assert jurisdiction Ol'Cr non-navigable tributaries ofTNWs where the tributaries arc "relatively permanent 
waters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Seetion llI.D.2.lfthe aquatic resource is a wetland directly abutting a tributary with perennial flow, 
skip to Section m.DA. 

A wetland that is adjacent to but that does not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wctlands if any) and a traditional navigable water, even 
though a significant nexus finding Is not required as a matter of law. 

If the waterbody4 is not an RPW, or a wetland directly IIbutting lin RPW, II JD will require IIdditionlll datil to determine Ifthe 
wsterbody has a significant nexus with a TNW. If the tributary has adjacent wetlands, the significant nexus evaluation must 
consider the tributary in combination with all of its adjacent wetlands. This significant nexus evaluation that combines, for 
analytical purposes, the tributary and all of its adjaccnt wetlands is used whether the review area identified in the JD request is 
the tributary, or Its adjacent wetlands, or both.lfthe JD covers a tributary with adjacent wetlands, complete Section III.B.l for 
the tributary, SectionIII.B.2 for any onsite wetlands, and Section III.B.3 for all wetlands adjacent to that tributary, both onsite 
and offsite. The determination whether a significant nexus exists is determined in Seetion I1I.C below. 

1. Characteristics of non-TNWs that flow directly or indirectly into TNW 

(i) General Area Conditions: 
Watershed size: Pick List 
Dminagc area: Piek List 
Average annual rainfall: inches 
Average annual snowfall: inches 

(ii) Physical Characteristics: 
(a) Relationship with TNW: o Tributary flows directly into TNW. o Tributary flows through Pick List tributaries before entering TNW. 

Project waters arc Pick List river miles from TNW. 
Project waters are Pick List river miles from RPW. 
Project waters are Pick List aerial (straight) miles from 1NW. 
Project waters are Pick List aerial (straight) miles from RPW. 
Project waters cross or serve as state boundaries. Explaill: 

IdentiJY flow route to 1NW5
: 

Tributary stream order, ifknown: 

4 Note that the Instructional Guidebook contains additional intbnllation regarding swales. ditches, washes, and erosional features generally and in Ure arid 
West. 
5 Flow route can be described by identifying, c.g., tributary a, which flows through the review area, to flow into tributary b, which then 110ws into TNW. 
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(b) General Tributary Characteristics (check all that apply): 
Tributary is: 0 Natural o Artificial (man-made). Explain: o Manipulated (man-alLered). Explain: 

Tributary properties with respect to top of bank (estimaw): 
Average width: feet 
Average depth: feet 
Average side slopes: Pick List. 

Primary tributary substl1lw composition (check all that apply): o Silts 0 Sands o Cobbles 0 Gravel 
o Concrete o Mock o Bedrock 0 Vegetation. Type/% cover: o Other. Explain: 

Tributary condition/stability [e.g., highly eroding, sloughing banks]. Explain: 
Presence ofrun/riffielpool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(0) [:lQ.\Y.; 
Tributary provides for: Pick List 
Estimate average number of flow events in review area/year: Pick List 

Describe flow regime: 
Other information on duration and volume: 

Surface flow is: Pick List. Characteristics: 

Subsurface flow: Pick List. Explain findings: o Dye (or other) test performed: . 

Tributary has (check all that apply): o Bed and banks o OHWM" (check all indicators that apply): o clear, natural line impressed on the bank 0 the presence of Iitter and debris o changes in the character of soil 0 destruction of terrestrial vegetation o shelving 0 the presencc of wrack line o vegetation matted down, bent, or absent 0 sedimcnt sorting 
o leaf littcr disturbed or washed away 0 scour o sediment deposition 0 multiple observed or prcdictcd flow evcnts o water staining 0 abrupt change in plant community o other (list): 

o Discontinuous OHWM.7 Explain: 

Iff actors other than the OHWM were used to determine lateral extent ofCWAjurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: o oil or scum line along shore objects 0 survey to available datum; o fine shell or debris deposits (foreshore) 0 physical markings; 
o physical markings/charactcristics 0 vcgetationlines/ehanges in vegetation types. o tidal gaugcs 
o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characwristics, etc.). 

Explain: 
IdentiJY specific pollutants, if known: 

• A natural or man-made discontinuity in the OflWM does not necessarily sever jurisdiction (e.g., where the stream tcmporarily flows underground, or whcre 
the OHWM has beell removed by developmellt or agri~ultural practic ... 'S). Where t11cre is a break in tile OHWM that is unrelated to the waterbody's flow 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies will look for indicators of flow above and below the break. 
'Ibid. 
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(Iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. Characteristics (type, average width): . 
o Wetland fringe. Characteristics: o Habitat for: o Federally Listed species. Explain findings: o Fish/spawn areas. Explain findings: . 

o Other environmentally-sensitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings: 

2. Characteristics of wetlands adjacent to non-TNW that flow direetly or indirectly into TNW 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: acres 
Wetland type. Explain: 
Wetland quality. Explain: 

Projeet wetlands cross or serve as state boundaries. Explain: 

(b) General Plow Relationship with Non-TNW: 
Flow is: Pick List. Explain: 

Surface flow is: Pick List 
Characteristics: 

Subsurface flow: Pick List. Explain findings: o Dye (or other) test performed: 

(c) Wetlan<!.A.ru!l.£ffi£Y. DC.!grm!n.aJiillJ.}Yith N on-TNW: o Directly abutting o Not directly abutting o Discrete wetland hydrologic connection, Explain: o Ecological connection. Explain: o Separated by bermlbarrier. Explain: 

(d) Proximity (RelationshiP) to TNW 
Project wetlands are Pick List river miles from TNW. 
Project walers are Pi\:k List aerial (straight) miles from TNW. 
Flow is from; Pick List. 
Estimate approximate location ofwetIand as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is dear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: 
Identity speCific pollutants, if known: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian buffer. Characteristics (type, average width): o Vegetation typclperecnt cover. Explain: o Habitat for: o Federally Listed species, Explain findings: o Fish/spawn areas. Explain findings: o Other environmentally-sensitive species. Explain findings: o AquaticlwildliJe diversity, Explain findings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetJand(s) being considered in the cumulative analysis: Pick List 
Approximately ( ) acres in total are being considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directly abuts? (YIN) Directly abuts? CY IN) S i 7.e (in acres) 

Sununarize overall biological, chemical and physical functions bcing performed: 

C. SIGNIFICANT NEXUS DETERML~A TION 

A significant nexus analysis will assess the flow characteristics and functions ofthe tributary itself lind the functions performed 
by any wetlands adjacent to the tributary to determine jf they significantly affect the chemical, physical, and biological integrity 
of a TNW. For each of the following situations, a significant nexus exists if the tributary, in combination with all of its adjacent 
wetlands, has more than a speCUlative or insubstantial effect on the chemical, physical and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency oftlle flow 
of water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapallos Guidance and 
discussed in the Instructional Guidehook. Factors to consider include, for example: 
• Docs thc tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood waters to 

TNWs, or to reduce the amount ofpollutant~ or flood waters reaching a 1NW? 
• Docs the tributary, in combination with its adjacent wetlands (if any), provide habitat and Iifecycle support functions for fish and 

other species, such as feeding, nesting, spawning, or rearing young for species that are present in the TNW? 
• Does the tributary, in combination with its adjacent wctlands (if any), have the capacity to transfer nutrients and organic carbon that 

support downstream foodwebs? 
• Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the physical, chemic111, or 

biological integrity ofthc TNW? 

Note: the above list of considerations is not inclusive and otller functions observed or knOWD to occur should be documented 
below: 

I. Significant nexus findings for non-RPW that bas no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or abscnce of significant nexus below, based on the trihutary itself, then go to Section m.D: 

2. Significant nexus findings for uOD-RPW and its adjacent wetlands, where the non-RPW flows directly or indirectly into 
TNWs. Explain findings of presence or absence of significant nexus below, based on the tributary in combination with all of iL~ 
adjaccnt wetlands, then go to Section m.D: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of significant nexus below, based on the tributary in combination with all of its adjacent wetlands, then go to 
Section m.D: 

D. DETERMINATIONS OJ.' JURISDICTIONAL FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

J. TNWs and Adjacent Wetlands. Check all that apply and provide Si7.e estimates in revicw area: 
o TNWs: linear fcet width (£i), Or, acres. o Wetlands adjacent to 1NWs: aercs. 

2. RPWs that flow directly or indirectly Into TNWs. 
rgJ Tributaries ofTNWs where triblllaries typically now year-round arc jurisdictional. Provide data and rationale indicating that 

tributary is perennial: This tributary maintains a constant trickle ofwaler that sceps out from the soil from the adjacent 
palustrine forested hills lope wetland, but during frequent mintlill events it can run to a depth of2 fect or more. This region 
averages 300 inches of rain per year that is distributed throughtou the year. o Tributaries ofTNW where tributaries have continuous now "seasonally" (e.g., typically three months cach year) are 
jurisdictional. Data supporting this conclusion is provided at Section II1.B. Provide rationale indicating that trihutary flows 
seasonally: 
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Provide estimates for jurisdictional walers in the review area (check all that apply): 
181 Tributary waters: 1,000 linear feet 4 width (ft). o Other non-weiland walers: acres. 

Identi(y type(s) of waters: 

3. Non-RPWs* tbat flow directly or indirectly into TNWs. o Walerbody that is not a TNW or an RPW, bUI flows directly or indirectly into a TNW, and it has a significant nexus with a 
TNW is jurisdictional. Data supporting Ulis conclusion is provided at Section lIte. 

Provide estimates for jurisdictional waters within the review area (eheck all that apply): 
o Tributary waters: linear fCct width (ft). o Other non-wetland waters: acres. 

Identify type(s) ofwalcrs: 

4. Wetlands directly abutting an RPW tbat flow directly or indirectly into TNWs. 
181 Wetlands directly abnt RPW and thus arc jurisdictional as adjacent wetlands. 

l8I Wetlands direcUy abutting an RPW where tributaries typically flow year-round. Provide data and rationale 
indicating that tributary is perennial in Section III.D.2, above. Provide rationale indicating that wetland is 
directly abutting au RPW: This wetland has no clcar boundarics liS strong wetland indicators run seamlessly illto 
the tributary. 

o Wetlands directly abutting an RPW where tributaries lypically flow "seasonally." Provide data indicating that tributary is 
seasonal in Section m.B and rationale in Section HI.D.2, above. Provide rationale indicating that wetland is directly 
abutting an RPW: 

Provide acreage estimates fOT jurisdictional wetlands in the review area: to acres. 

5. Wetlands adjacent to but not directly abuttiug an RPW that flow directly or indirectly illto TNWs. o Wetlnnd:; that do not directly abut nn RPW, but when considered in combination with the tributary to which they arc adjacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW arc jurisidictionaL Data supporting thi~ 
conclusion is provided at Section UtC. 

Provide acreage estimates for jlJlisdictional wetlands in the review area: acres. 

6. Wetlands adjacent to Don-RPWs that flow directly or indirectly into TNWs. o We(lands adjacent to such waters. and have when considered in combination with the tributary to which they are aqjaeent and 
with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisdictionul. Datu supporting this 
conclusion is provided nt Section m.c. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.9 

As a general rule, the impOlUldment ofajurisdictiollal tributary remains jurisdictional. o Demonstrate that impoundment was created from "waters of the U.S.," or o Demonstrate that water meets the criteria tor one ofthe categories presented above {1-6}, or 
o Demonstrate that water is isolated with a nexus to commerce (see E below). 

E. ISOLATED IINTERSTATE OR INTRA-STATE] WATERS, INCLUDING ISOLA TED WETLANDS, THR USE, 
DEGRADA nON OR DESTRIJCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy): 10 o which are or could be used by interstate or foreign travelers for recreational or other purposes. o from which fish or shellfish are or could be taken and sold in interstate or tbreign commerce. o which are or could be used for industrial purposes by industries in interstate commerce. o Interstate isolated waters. Explain: 

"see footnote Ii 3, 
9 To complete the analysis refer 10 the key in Section I/l.D.6 of me Instructional Guidebook. 
,. Prior 10 asserting or dcdining CW A Jurlsdktion based solely on tltls category, Corps Districts will elevate tlte action to Corps and EPA HQ for 
review ronsi,tent with fhe process described in Ibe CorpsIEPA Memorandum Regarding CWA Act Jurisdiction Fol/owlng RapOl/os. 
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o Oth~'f factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional watcrs in thc review area (cheek all that apply): o Tributary waters: linear feet width (ft). o Other non-wetland ,vaters: acrcs. 
Identity type(s) of waters: o Wetlands: acres. 

F. NON-JURlSDlCTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o If potential wetlands wcre assessed within the review area, these areas did not meet the criteria in the J 987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 2001 Supreme Court decision in "SWANCC," the review area would have been regulated based solely on the 

«Migratory Bird Rule" (MBR). 
o Waters do nol meet the "Significant Nexus" standard, where such a finding is required for Jurisdiction. Explain: o Other. (explain, if not covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is the MBR 
factors (Le., presence of migratory birds, presence of endangered species, usc ofwatcr for irrigated agrieulture). using best professional 
judgment (check all that apply): o Non-wetland waters (i.e., rivers, streams): linear feet width (fi). o Lakcsfponds: acres. o Other non-wetland walers: acr~'S. List Iype of aquatic resource: o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet the "Significant Nexus" standard, wherc such 
a finding is required for jurisdiction (check all that apply): o Non-wetland waters (Le., rivers, streams): linear feet, width (ft). o Lakesfponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

§ECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in ca~e file and, where checked 
and requested, appropriately reference sources below): 
[gJ Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: o Data sheets prepared/submitted by Of on behalf of the applicant/consultant. o Office concurs with data sheet.'lIdelineation report. o Oftice docs not concur with data sheets/delineation report. o Data sheets prepared by the Corps: o COfpS navigable waters' study: o U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. o USGS 8 and 12 digit HUC mnps. 
[gJ U.S. Geological Survey map(s). Cite scale & quad name:Kilohana Quad, scale: 1124,000. 
[gJ USDA Natural Resources Conservation Service Soil Survey. Citation:Foote ct al, 1972 .. 
[gJ National wetlands inventory map(s). Cite name:Hawaii. o State/Local wetland inventOl)' map(s): o FEMNFIRM maps: o 1 ~O-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
18l Photographs: 0 Aerial (Name & Date): . 

or r8l Other (Namc & Dale ):acrompanying wetland delineation, May 2011. o Previous determination(s). File no. and date ofrespollse letter: o Applicable/supporting case law: o Applicable/supporting scientific literature: o Other information (please specify): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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4.a. Densely vegetated perennial streambed with orange OHWM on rock and pipe 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

'nlis form should be completed by following the instruclions provided in Section IV ofthe 1D Form Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 5. Tributary of Puohokamoa Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: Puohokamoa Strdam 
State:Hawaii County/parishJborough: Maui City: Makawao 
Center coordinates of site (lat/long in degree decimal forula!): Lat. 20.80920 N, Long. -156.22270 W. 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name ofnearcsl walerbody: Puohokamoa Stream 
Name of nearesl Traditional Navigable Water (TNW) into which the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC); 
[8J Check if map/diagram of review area andlor potential jurisdictional areas is/are available upon request. o Check if other sites (e.g., offSite mitigation sites, disposal sites, etc ... ) are associated with this action and are recorded on a 

different 10 form, 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): o Office (Desk) Determination. Date: o Field Determination, Date(s): 

SECTION II: SUMMARY OF FINDINGS 
A. RIlA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are no "l1avigablewaters o/the U.s." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area. [Required] o Waters subject to the ebb and flow orthe tide. o Waters are presently used, or have heen used in the pasl, or may be susceptible for use to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "walers oflhe U.S." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Required] 

1. Waters ofthe U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): I o TNWs, including territorial seas o Wetlands adjacent to TNWs 

[8J Rclatively permanent watcrs2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into TNWs 
r8l Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to but not directly abntting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to non-RPWs that flow directly or indireclly into TNWs o ImpoundmenL~ of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size of waters ofthe U.S. in the review area: 
Non-wetland waters: 500 linear feet: 4 width (ft) andlor acres. 
Wetlands::5 acres. 

Co Limits (boundaries) ofjnrisdiction based on: Established by OHWM. 
Elevation of established OHWM (if known): 1 foot. 

2. Non-regulated waters/wetlands (check if applicable):3 o Potentially jurisdictional waters and/or wetlands wcrc assessed within the review area and determined to be not jurisdictional. 
Explain: 

1 Boxes checked below shall be supported by (;Qmplcting the appropriate sections in Section III below. 
, For purposes of this Conn, an RPW is defined as a tributary that is not a 1NW and that typically flows year-rotmd or has (;Qntinuous !low at least "seasonally" 
(e.g., typically 3 months). 
, Supporting documentation is presented in Section IlI.F. 
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SECTION Ill: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs, If the aquatic resource is a TNW, complete 
Section UI.A.1 and Section II1.D.l. only; iftbe aquatic resource is a wetland adjacent to a TNW, complete Sections I1I.A.l and Z 
and Section III.D.t.; otherwise, see Section ill.B below. 

t. TNW 
IdentifY TNW: not applicable. 

Summarize rationale supporting determination: 

Z. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": not applicable. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

Tbis section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine wbether or not tbe standards for jurisdiction established under Rapnnoshave been met. 

The agencies will assert jurisdiction over non-navigable tributaries ofTNWs wbere the tributaries arc "relatively permanent 
waters" (RPWs), I.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Section IH.D.2. Ifthe aquatic resource is a wetland directly abutting a tributary with perennial fiow, 
skip to Section IILD.4. 

A wetland that is adjacent to but tbat does not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will inelude in the record any available information that documents the existence ora significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands jf any) and a traditional navigable water, even 
thougb a significant nexus finding is not required as a matter oflaw. 

If the waterbody4 is not an RPW, or a wetland directly abutting an RPW, a JD will require additional data to determine If the 
wllterbody hllS a significant nexus with a TNW. If the tributllry has adjacent wetlands, the significant nexus evaluation must 
eon sider the tributary in combination with all of its adjacent wetlands. This significant nexus evaluation that combines, for 
llnalytieal purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in tbe.ID request is 
the tributary, or its adjacent wetlands, or both. If the J» covers a tributary with adjacent wetlands, complete Section HI.B.I for 
the tributary, Section JII.B.2 for any onsite wetlands. and Section nr.B.3 for all wetlands adjacent to that tributary, both onsite 
and off site. The determination wbether a significant nexus exists is determined in Section IH.C below. 

1. Characteristics of oon-TNWs that flow directly or indirectly into TNW 

(i) General Area Conditions: 
Watershed size: 5 acres 
Drainage area: 5 acres 
Average annual rainfall: 300 inches 
Average annual snowfall: 0 inches 

(ii) Physical Characteristics: 
(a) Rellltionship with TNW: o Tributary flows directly into TNW. o Tributary flows through Z tributaries before entering TNW. 

Project waters are 5-10 river miles from 'INW. 
Project walers are Pick List river miles from RPW. 
Project waters are 5-10 aerial (straight) miles from TNW. 
Project waters are Pick List aerial (straight) miles from RPW. 
Project waters cross or serve as slllte boundaries. Explain: 

JdentifY flow route to 'INW5; Tributary to tributary to Puohokamoa Stream to 'IN W. 
Tributary stream order, ifknown: 3d. 

• Note that the lnstllletional Guidebook contains additional information regarding swales, ditches, washes, and erosional features generally and in the arid 
West. 
, Flow route can be described by identifying, e.g., tributary a, which flows through the review area, 10 flow into tributary b. which then flows into TNW. 
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(b) General TributilI)' Chamcteristics (check all that apply): 
Tributary is: 181 Nalum.l 

o Artiflcia.l (man·made). Explain: 
o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: 4 feel 
Average depUl: I feet 
Avemge side s!opt;S: 2:1. 

Primary tributary substrate composition (check all that apply): 
181 SilL~ 0 Sands 0 Concrete 
181 Cobbles 0 Gravel 0 Muck 
181 Bedrock 181 Vegetation. Type/% cover: sedges, grasses & herbs 170% o Other. Explain: 

Tributary condition/stability [e.g., highly eroding, sloughing banks]. Explain: Stable. 
Presence ofrunfriffie/pool complexes. Explain: 
Tributary geometry; Meandering 
Tributary gradient (approximate average slope): 16 % 

(c) Flow: 
Tributary provides for: Seasonal flow 
Estimate average number of flow events in review area/year: 20 (or greater) 

Describe flow regime: runs for 3 - 10 days per flow event. 
Other information on duration and volume: 

Surface flow is: Discrete. Characteristics: 

Subsurface flow: Unknown. Explain findings: o Oye (or other) test perfonned: 

Tributary has (check all that apply): 
181 Bed and banks 
181 OHWM6 (check all indicators that apply): 

o clear, natural line impressed on the bank 181 the presence oflitter and debris o changes in the character of soil 0 destruction of terrestria.l vegetation o shelving 181 the presence of wrack line 
181 vegetation matted down, bent. or absent 0 sediment sorting 
o leaf litter disturbed or washed away 0 scour 
I2J sediment deposition 0 multiple observed or predicted flow cvcnts 
o watcr staining 0 abrupt change in plant community 
o other (list): 

181 Discontinuous OHWM.' Explain:Tcrrnin is irregular with steep gradient. 

If factors othcr than the OHWM were used to detennine lateral extent of CW A jurisdiction (eheck all that apply): 
. 0 High Tide Line indicated by: 0 Mean High Water Mark indicated by; 

o oil or scum line along shore objects 0 survey to available datum; o line shel! or debris deposits (Ioreshore) 0 physical markings; o physicalmarkingstcharacteristics 0 vegetation lines/changes in vegetation types. o tidal gauges o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (c.g., water color is clear, discolored, oily film; water qua.lity; general watcrshcd characteristics, etc.). 

Explain: Water is clear, watershed in dense forest with moss and fern groundcover. 
IdentifY specific pollutants, if known: 

6 A natural or man-made discontinuity in the OHWM docs not necessarily sever jurisdiction (c. g., where the stream tcmpomrily flows underground, or where 
the OHWM has been removed by development or agricultural pr.lcticcs). Where there is a break in the OHWM that is unrelated to the watcrbody's flow 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies willloak for indicators ofllow above and below the break. 
'Jbid. 
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(iv) Biological Characteristics. Channel supports (check all that apply): 
lEI Riparian corridor. Characteristics (type, average width): simi!arto surrounding forcst, boundary indistinct, lise OHWM. o Wetland fringe. Charaderistics: 
lEI Habitat for: 

121 Federally Listed species. Explain findings: see III. B.2. iii below. o Fish/spawn areas. Explain findings: . 
o Other environmentally-sensitive species. Explain findings: 
lEI Aquatic/wildlife divcrsity. Explain findings: A few common nalive aquatic insects. 

2. Characteristics of wetlands adjacent to non-TN\\' that flow directly or indirectly into TNW 

(i) Physiclli Characteristics: 
(3) General Wetland Characteristics: 

Properties: 
Wetland size: 5 acres 
Wetland type. Explain;Palustrine forested hillslope wetland. 
Wetland quality. Explain:generally good quality, some pig damage, some invasive weed species. 

Projeet wetlands cross or serve as state boundaries. Explain: nla. 

(b) General Flow Relationship with Non-TNW: 
Flow is: Intermittent flow. Explain: Waler flows everywhere on the surface through the forest during significant 

rainfall events .. 

Surface flow is: Overland sheetflow 
Characteristics: water flows everywhere on the surface through the forest during significant rainfall events. 

Subsurface flow: Yes. Explain findings: The soil is permanently saturated and water seeps through it downslope 
continuously. o Dye (or other) test performed: 

(c) Wetland Adjacency Determination with Non-TNW: 
lEI Directly abutting o Not directly abutting o Discrete wetland hydrologic connedion. Explain: 

D Ecological connection. Explain: o Separated by berm/barrier. Explain: 

(d) Proximity (B.eJationship) to TNW 
Project wetlands are 5-10 river miles from TNW. 
Project waters are 5-10 aerial (straight) miles from TNW. 
Flow is from: Wetland to navigable waters. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is clear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: water is clear. 
IdentifY specific pollutants, if known: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian buffer. Characteristics (type, average Width): 
t8l Vcgetation typclpercent cover. Exphlin:dense diverse metrosideros I fern forest. o Habitat for: 

lEI Federally Listed species. Explain findings:While not known to occur on this particular acreage, this native forest is 
habitat lor two endangered birds, the 'akohekohe (palmeria doJei) and the kiwikiu (pseudoncstor xanthophrys) and one plant; haha (Cyanea 
hamatiflora). Other endangered species are knovm to occur further afield in similar habitat on the windward slopes of East MauL o Fish/spawn areas. Explain findings: o Other environmentally-sensitive species. Explain findings: 

t8l Aquatic/wildlife diversity. Explain findings:very little. There is no standing water on the sloping forest floor. 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetland(s) being considered in the cumulative analysis: 1 
Approximately (5 ) acres in total are being considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directly abuts? (YIN) 
Ycs 

Size (in acres) 
5 

Directly abuL~? (YIN) Size (in acres) 

SUmmariz.e overall biological, chemical and physical functions being performed: This small tributary and its adjaccnt 
wctland are in a natuml cloud {brest setting and are draining into streams and aquifers in a normal and healthy manner. 

C. SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysis will assess the flow characteristics and functions of the tributary itself and the fUllctions performed 
by any wetlands adjacent to the tributary tn determine if they significantly affect the chemical, physical, and biological integrity 
ofa TNW. For each oflhe following situations, a significant nexus exists if the tributary, in combination with all ofits adjacent 
wetlandS, has more than a speculative or insubstantial effect on the chemical, physical and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency ofthe flow 
ofwster in the tributary and its proximity to It TNW, and Ihe functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly. the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative ofsignificant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapanos Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example; 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood waters to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW? 
• Does the tributary, in combinatioll with its adjacent wetlands (if any), provide habitat and lifecycle support functions for fish and 

other species, such as H,:eding, nesting, spawning, or rearing young for species that are present in the TNW? 
• Does the tributary, in combination with its adjacent wetlands (if any), havc the capacity to transfer nutrients and organic carbon that 

support downstream foodwebs'? 
• Docs the tributary, in combination with its adjacent wetland1l (if any), havc other relationships to the physical, chemical, or 

biological integrity of the TNW? 

Note: the above list of considerations is not inclusive Hnd other functions observed or known to occur should be documented 
below: 

1. Significant nexus findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
linding, of presence or absence of significant nexus below, based on the tributary itself, then go to Section III.D: 

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RPW flows directly or indirectly into 
TNWs. Explain findings of presence Or absence of significant nexus below, based on the tributary in combination with all ofits 
adjacent wetlands, then go to Section III.D: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain lindillgs of 
presence or absence of significant nexus below, based on the tributary in combination with all of its adjacent wetlands, then go to 
Section m.D: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
TIIA T APPLY): 

1. TNWs and Adjacent WetlandS. Check all that apply and provide size estimates in review area: o TNWs: linear feet width (11), Or, acres. o Wetlands adjacent to TNWs: acres. 

2. RPWs that Dow directly or indirectly into TNWs. o Tributaries ofTNWs where tributaries typically flow year-round are jurisdictional. Provide data and rationale indicating that 
tributary is perellllial: . 

I2l Tributaries ofTNW where tributaries have continuous flow "seasonally" (e.g., lypically three months each year) are 
jurisdictional. Data supporting this conclusion is provided at Section HI.A. Provide rationale indicating that tributary flows 
seasonally: This tributary stops flowing for short periods between frequent rainfall event~. Stream flow is compromised by a 
small stream intake Ihat diverts water to the existing flume. 
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Provide estimates for jurisdictional waters in the review area (check all that apply); 
[2J Tributary waters: 500 linear feet 4 width (ft). 
o Other non-wetland waters: acres. 

Identify type(s) of waters: 

3. Non-RPWs8 that flow directly or indir«t1y into TNWs. o Waterbody that is not a TNW or an RPW, but flows directly or indirectly into a TNW, and it has a significant nexus with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Section lILC. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary waters: linear feet width (ft). 
o Other non-wetland waters: acres. 

IdentifY type(s) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
[2J Wetlands directly abut RPW and thus are jurisdictional as adjacent wetlands. 

o Wetlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 
indicating that tributary is perennial in Section III.D.2, above. Provide rationale indicating that wetland is 
directly abutting an RPW; 

[2J Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide data indicating that tributary is 
seasonal in Section IlLH and rationale in Section II1.D.l, above. Provide rationale indicating that wetland is directly 
abutting an RPW: This wetland ha~ no clear boundary as the strong wetland indicators run seamlessly into the tributary. 

Provide acreage estimates for jurisdictional wetlands in the review are-a: 5 acres. 

5. Wetlands adjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands Olat do not directly abut an RPW, but when considered in combination with the tributary to which they are adjaccnt 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisidictionaL Data ~1lpporting lhis 
conclusion is provided at Section Ilte. 

Provide acreage estimates for jurisdictional wetlands in the review area: 5 acres. 

6. Wetlands adjacent to mm-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination with the tributary to which they are adjacent and 
with similarly situated adjacent wetlands, bave a significant nexus with a TNW arc jurisdictional. Data supporting this 
conclusion is provided at Section IlI.C. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.' 
As a general rule, the impoundment of a jurisdictional tributary remains jurisdictional. o Demonstrate that impoundment was created from "waters oflbc U.S,," or o Demonstrate that water meets the criteria for one oftbe categories presented above (1-6), or o Demonstrate that watef is isolated with a nexus to commerce (see E below). 

E. ISOLATED (INTERSTATE OR INTRA-STATE1 WATERS, JNCI.UDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION OFWmCH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):lq o wbicb ure or could be used by interstate or foreign travelers forrccrcational or other purposes. o from which fish or shellfisb are or could be taken and sold in interstate or foreign commerce. 
o which are or could be used for industrial pUIpOses by industries in interstate commerce. o Interstate isolated waters. Explain: o Other factors. Explain: 

·See Footnote # 3. 
? To C<Jrnplctc the analysis refer to the key in Section m.D.6 of the Instructional Guidebook. 
'" Prior to asserting or declining CW A jurisdiction based solely on this category, Corps Distrids will elevate the action to Corps and EPA HQ for 
review consistent with tbe process desuibed in tbe CorpslEPAMemorandumRegardJng CWA Act Jurisdiction Following Rapanos. 
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Identity water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review area (check all that apply): 
o Tributary waters: linear feet width (il). 
o Other non-wetland waters; acres. 

Identity type(s) of waters: o Wetlands: acres. 

F. NON-J URlSDIC'fIONAL WA'('ERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated waters with no substantial nexus to interstate (or forcign) commeree. o Prior to the Jan 2001 Supreme Court decision in "SWANCC," the review area would have heen regulated based ~ on the 

"Migratory Bird Rule" (MBR). 
o Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: o Other; (explain, if not covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is the MBR 
fadors (Le" presence of migratory birds, presence of endangered species, use of water for irrigated agriculture), using best professional 
judgment (check all that apply): o Non-wetland waters (i.e., rivers, streams); linear feet width (ft). 
o Lakeslponds: acres. o Other non-wetland waters: a'-'res. List type of aqua tie resource: 
o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply): o Non-wetland waters (i.e" rivers, streams): linear feet, width (ft). o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resouree; o Wetlands: acres. 

SECTlONIV: DATA SOIJRCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shaH be included ill ease file and, where checked 
and requested, appropriately reference sources below): 
18I Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: o Data shects prepared/submitted by or on behalf of tile applicant/consultant o Office concurs with data sheets/delineation report. o Office does not concur with data shcet,ldelineation report. o Data sheets prepared by the Corps: o Corps navigable waters' study: o U.S. Geological SurveyIIydrologieAtlas: 

o USGS NHD data. o USGS 8 and 12 digit HUC maps. 
18I U.S. GeologicaJ Survey map(s). Cite scale & quad name:Kilohana Quad, scale: 1/24,000. 
18I USDA Natural Resources Conservation Scrviee Soil Survey. Citation:Foote e1 aI, 1972. 
18I National wetlands inventory mapes). Cite name:Haw·aii. o State/Local wetland inventory map(s): o FEMAIF[RM maps: 
DIDO-year Floodplain Elevation is: (National Geodectic V crtical Datnm of 1929) 
18I Pllotot,>raphs: 0 Aerial (Nanle & Date): . 

or 18I Other (Name & Date):accompanying wetland delineation, May 2011. o Previous determination(s). File no. and date of response letter: o Applicable/supporting case Jaw: 
o Applicable/supporting scientific literature: o Other information (please specify): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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5.a. Stream with seasonal flow. Flume and intake pipe with orange OHWM on rocks 

5.b. Flume and intake pipes with orange OHWM on rocks 



APPROVED JURISDICTIONAL DETERMINA'I'JON FORM 
U.S. Army Corlls of Engineers 

This limn should be completed by fullowing the instructions provided ill SeetioJlIV of the JD };orm Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED .JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 6. Tributary of Puohokamoa Stream 

(' PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parish/borough: Maui City: Makawao 
Center co()rdinate~ ofsilC (Iat/long in degree decimal format): Lat. 20.8093° N, Long. ·156.2224° W. 

Universal Tmnsverse Mercator: UTM Zone 4 NAD 83 
Name of nearest waterbody: Puohokamoa Stream 
Name of ncar cst Traditional Navigable WalCr (TNW) into which the aquatic resouree flows: Pacific Ocean 
Name of watershcd or Hydrologic Unil Code (HUC): 
t8:l Check ifmap/diagram of review area and/or potential jurisdictional areas is/are available upon request. o Check if other sites (c.g., off site mitigation sites, disposal sites, etc. .. ) are associated with Ihis action and are recorded on a 

different JD form. 

D. REVIEW PERFORMED FOR SUE EVALUATION (CHECK ALL THAT APPLY): o Office (Desk) Determination, Datc: o Field Detelmination. Date{s): 

SECTION II: SUMMARY OJ:<' FINDJNGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

Tlwre Are no "navigable waters a/the U.S." within Rivcrs and lIarbors Act (RUA) jurisdiction (as defined by 33 CFR part 329) in the 
review area LRequired] o Walers subject to the ebb and flow of the tide. o Waters are presently used, or have been used in the pa'>l, or may be susceptible for usc to tran~'Port interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF .JURISDICTION. 

There Are "wafers of the U.S," within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Required] 

1. Waters of the U.S. 
a. Indicate presence of waters or U.S. in review area (check all that npply): I o TNWs, including territorial seas o Wctlands adjacent to TNWs 

I2J Relatively permanent watcrs2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into TNWs 
t8:l Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjaecnt to but not directly abutting RPWs tllal flow direl..ily or indirectly into TNWs o Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs o Impoundments of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Jdentiry (estimate) size of waters oftlle U.S. in the review area: 
Non-wetland waters: 150 linear feet 60 width (ft) andlor acres. 
Wetlands: I acres. 

c. Limits (bonndaries) of jurisdiction based on: Not established at tbis time. 
Elevation of established OHWM (ifknown):0.5 teet, standing water (swanlp). 

2. Non-regulated waters/wetlands (check if applicable):J o Potentially jurisdictional watcrs andlor wetllmds were assessed within the revicw area and determined to be not juriSdictional. 
Explain: 

, floxes checked below shall be supported by completing the appropriate sections in Section II! below. 
1 For purposes ofthis form, an RPW is defined as a tributary that is not a TNW and thallypically flows year-round or has continuous flow at leasl "seasonally" 
(c.g., typically 3 months). 
j Supporting documentation is presented in Section Ill. F. 

2 



SECTION III: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWS 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWS. If the aquatic resource is a TNW, complete 
Section In.A.l and Section III.D.l. only; if the aquatic resource is a wetland adjacent to a TNW, complete Seetions I1I.A.l and 2 
and Section III.D.t.; otherwise, see Section III.B below. 

1. TNW 
Identify TNW: not applicable. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": not applicable. 

B. CHARAC1'ERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rapanus have been met. 

The agencies will assert jurisdiction over non-nnvignble tribuhlries ofTNWs where the tributaries are "relatively permanent 
waters" (RPWs), I.e. tributaries that typically flow year-round or have continuous flow at least seasonally (c.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional, If the aquatic reSQurce is not a TNW, but hns year-round 
(perennial) flow, skip to Section nI.D.2. If the aquatic resource is R wetland directly nbutting n tributary with perennial flow, 
skip to Section m.DA. 

A wetland that is adjacent to but that does not directly abnt an RPW requires a significant nexus evnluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significnnt nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditional navigable water, e~'en 
though a significant nexus finding is not required as a matter Qf law. 

If the waterbodl is not an RPW, or a wetland directly abutting an RPW, a JD will require additional datn to determine if the 
wllterbody has a significant nexus with a TJ'Io'W.lfthe tributary has adjacent wetlands, the significant nexus evaluation must 
consider the tributary in combination with all of its adjacent wetlands. This Significant nexus evaluation that combines, for 
analytical purposes, the tributary and all Qfits adjacent wetlands is used whether the review area identified in the .JO request is 
the tributnry, or its adjacent wetlands, or both. If tile JD covers a tributary with adjacent wetlands, complete Section III.B.l for 
the tributary, Section IlI.B.2 for any Qnsite wetlands, and Section IlI.D.3 for all wetlands adjacent to that tributary, both onsite 
and off:~ite. The determination whether a significant nexus exists is determined in Sect;Qn III.C below. 

1. Characteristics ofnon-TNWs that flow directly or indirectly into TNW 

(i) General Aren Conditions: 
Watershed size: Pick List 
Drainage area: Pick List 
Average annual rainfall: inches 
Average annual snowuIll: inehes 

(il) Physical Characteristics: 
(a) Relationship with TNW: o Tributary flows directly into TNW. o Tributary flows through Pick List tributllries belbre entering 'INW. 

Project waters arc Pick List river miles from lNW. 
Project waters arc Pick List river miles from RPW. 
Project waters arc Pick List aerial (straight) miles from TNW. 
Project waters arc Pick List aerial (straight) miles from RPW. 
Project watel's cross or serve as state boundaries. Explain: 

Identi(v flow route to TNWs: 
Tributllry stream order, if known: 

• Note that the Iostmctional Guidebook contains additional infonnation regarding swales, ditches, washes, and erosional ICatu~"S generally and in the arid 
West. 
'Flow route can be described by identifying, e.g., tributary a, which flows through the review area, to flow into tributary b, which then /lows into TNW. 
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(b) General Tributary Characteristics (check all that apply): 
Tributary is: 0 Natural o Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feet 
Average depth: fect 
Average side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): o Sills 0 Sands o Cobbles 0 Gravel 
o Bedrock 0 Vegetation. TypeI%cover: o Other. Explain: 

Tributary condition/stability [e.g., highly eroding, sloughing banks]. 
Presence ofrunfriffieiponl wmplexes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(c) Flow: 
Trihutary provides for: Pick List 

o Concrete 
o Muck 

Explain: 

Estimate average number of tlow events in review area/year: Pick List 
Describe flow regime: 

Other infonnation on duration and volume: 

Sumce flow is: Pick List. Characteristics: 

Subsurface flow: Pick List. Explain findings: 
o Dye (or other) test performed: 

Tributary has (check all that apply): 
D Bed and banks o OHWM~ (check all indicators that apply): o clear, nalUralline impressed on the bank 0 the presence ofliller and debris o changes in (he character or soil 0 destruction ofterrestrial vegetation 

o shelving 0 the presence of wrack line 
o vegetation matted down, bent, or absent 0 sediment sorting 
o leanitter disturbed Of washed away 0 scour 
o sediment deposition 0 multiple observed or predicted flow evcnts o water staining 0 abrupt changc in plant community 
o other (list): o Discontinuous OHWM.' Explain: 

Iff actors other than the OHWM were used to determine lateral extent of CW Ajurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: 
o oil or scum line along shore objects 0 survey to available datum; o fine shell or debris deposits (fbreshore) 0 physical markings; o physical markings/characteristics 0 vegetation lincslchangcs in vegetation types. 
o tidal gauges 
o oUler (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
Idcllti(v specific pollutants, ifknown: 

"A nalum) or man·made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where 
the OJlWM ha~ been removed by development or agricultural practices). Where tllere is a break in the OHWM tllat is unrclated to the watcrbody's flow 
regime (e.g., flow ovCr a rock outcrop or through a culvert), the agencies will look for indicntors of flow above and below the break. 
7Ibid. 
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(iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. Characteristics (type, average width): . 
o Wetland fringe. Characteristics: 
o Habitat for: o fedemlly Listed species. Explain findings: o Fish/spawn areas. Explain tlndings: . 

o Other environmentally-sensitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings: 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly into TNW 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: acres 
Wetland lype. Explain: 
Wetland quality. Explain: 

Project wetlands cross or servc as state boundaries. Explain: 

(b) General Flow Relationship with Non-TNW: 
Flow is: Pick List. Explain: 

Surface flow is: Pick List 
Characteristics: 

Subsurfacc flow: Pick List. Explain findings: o Dyc (or other) tcst performed: 

(c) Wetland Adjacency Determination with Non-TNW: o Directly abutting o Not directly abutting o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: 
o Separated by bermlbarrier. Explain: 

(d) Proximity <Rclationship}1QJ:N1¥ 
Project wetlands are Pick List river miles from TNW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (c.g., water color is clear, brown, oil mm on surf.1.cc; waler quality; geneml watershed 

char'dcteristics; CIC.). Explain: 
ldenti(y specific pollutants, if known: 

(iii) Biological Charllcteristic,~. Wetland supports (check all that apply): o Riparian buffer. Chamcterislic.~ (Iype, average width); o Vegetation type/percent cover. Explain: o Habitat for: o Federally Listed specics. Explain findings: 
o Fish/spawn areas. Explain fmdings: . 
o Other environmentally-sensitive spedes. Explain tlndings: 
o Aquatic/wildlife diversity. Explain findings: 

3. Characteristics of all wetlands adjacent to tbe tributary (if any) 
All wetland(s) being considered in the ctlmulative analysis: Pick List 
Approximately ( ) acres in total are bcing considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directly abuts'! (YIN) Size (in acres) Directly abut~? (YIN) Sizc (in acres) 

Summarize overall biological, chemical and physical functions being performed: 

C. SIGNIFICANT NEXUS DETERMINATJON 

A significant nexus analysis willasscss the flow characteristics lind functions of the tributary itself and the functions performed 
by any wetlands adjacent to the tributary to determine ifthey significantly affect the chemical, physical, and biological integrity 
of a TNW. For each of the following situations, a significant nexus exists if the tributary, in combination with all of its adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemical, physical andlor biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency of the flow 
of water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not approprillte to determine significant nexus based solely on !lny specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative ofsignificant nexus. 

Draw connections between the features documented and the effects on the TNW, HS identified in the Rap/lnos Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example: 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutant~ or flood waters to 

TNWs. or to reducc the amount of pollutants or flood waters reaching a TNW? 
• Does thc tributary, in combination with its adjacent wetlands (if any), providc habitat and lifecycle support functions for fish and 

other species, such a~ fceding, nesting, spawning, or renring young for species that are present in the TNW? 
• Does the tributwy, in combination with its adjacent wetlunds (if any), huve the capacity to transfer nutrients and organic carbon that 

support downstream food webs? 
• Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the physical, chemical, or 

biological integrity of the TNW? 

Note: the above list of (onsiderations is not inclusive and other functions observed or known to occur should be documented 
below: 

1. Significant nexus findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings ofprescncc or absence of significant nexus below, based on the tributary itself, then go to Section TTl.D: 

2. Significant ne:tus findings Cor non·RPW and its adjacent wetlands, where thc nou-RPW flows directly or indirectly into 
TNWs. Explain findings of presence or absence of significant nexus below, ba~ed on the tributary in combination WiUI all of its 
adjacent wetlands, then go to S(.'ction 1II.D: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of significant nexus below, based on the tributary in combination with all of its adjacent wetlands. then go to 
Section 111.0; 

D. DETERMINA nONS OF JURISDICTIONAL FJNDINGS. THE SUBJECT WATERSfWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review urea: o TNWs: linear fcct width (ft), Or, acres. o Wetlands adjacent to TNWs: acres. 

2. RPWs that flow directly or indirectly into TNWs. 
[8) Tributarks ofTNWs where tributaries typically flow year-round arc jurisdictional. Provide data and rationale indicating thai 

tributary is perennial: This is a small swamp at the headwaters of a small tributary. It has a 60 feet wide area with 0.5 fcct of 
standing water that drains into a small tributary. o Tributaries ofTNW where tributaries have continuons flow "seasonally" (e.g., typically three mOllths each year) are 
jurisdictional. Data supporting LlllS conclusion is provided at Section III.B. Provide rationale indicating that tributary flows 
seasonally: 
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Provide e~timates for juri~dictional watem in Ule review area (check al! Ulat apply): o Tributary waters: linear feet widUt (It). o Other non-wetland walers; acres. 
Identify type(~) ofwatem; 

3. NQn-RPWss that flow directly or indirectly into TNWs. 
o Waterbody that is not a TNW or an RPW, but flows dire>ctly or indirectly into a TNW, and it has a significant ncxus with a 

TNW is jurisdictional. Data supporting this conclusion is provided at Section IILC. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary waters: linear feet width (ft). o Other non-wetland waters; acres. 
Identify typc(s) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
t8l Wetlands directly abut RPW and tints arc jurisdictional as a<Uacenl wetlands. 

[;8l Wetlands directly abutting an RPW where tributaries typically flow Ye(lHound. Provide data and rationale 
indicating that tributary is perennial in Section 1II.D.2, above. Provide rationale indicating that wetland is 
directly ubutting illl RI'W: The whole forest is a wetland that seamlessly grades into the swamp that initiates a small 
tributary. 

o Wetlands directly abutting an RPW where tributaries lypically now "seasonally." Provide data indicating that tributary is 
seasonal in Section nr.n and rationale in Section JIl.D.2, above. Provide rationale indicating that wetland is directly 
ahutting un RPW: 

Provide acreage estimates for jurisdi<.;tional wetlands in the review area: 1 acres. 

5. Wetlands adjacent to but nol directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which they are aqjacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW arc jnrisidiclional. Data supporting this 
conclusion is provided at Stttion IIJ.C. 

Provide acreage estimates for jurisdictional wetlands in the review area: acres, 

6. Wetlands adjacent to Don-RPWs that flow directly or indircetly into TNWs. o Wetlands aqiaccnt to slIch waters, and have when considered in combination with the tributary to which they are adjacent and 
with Similarly situated adjacent wetlands, have a significant nexus with a TNW arc jurisdictional. Data supporting this 
conclusion is provided at Section II1.C. 

Provide estimates fi1T jurisdictional wetlands in tile review area: acres. 

7. Impoundments ofjnrisdictional waters.? 
As a genera! rule, the impoundment of ajurisdictional tributary remains jurisdictional. o Demonstrate that impOUndment was created from "waters of the U.S.," or o Demonstrate that water meets the criteria for one of the categories presented above (1-6), or o Demonstrate that watcr is isolated with a nexus to commerce (sec E below). 

E. ISOLATED IINTERSTATE OR INTRA-STATEJ WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLY): 10 o which arc or could be used by interstate or foreign travelers for recreational or other purposes. o from which fish or shellfish arc or could be taken and sold in interstate or fhreign commerce. o which arc or could be used for industrial purposes hy industries in interstate commerce. o Interstate isolated waters. Explain: o Other factors. Explain: 

"Sec Footnote '# 3. 
9 To complete the analysis refer to Ihc key in Section lILD,6 of the fnstnlctionru Guidebook . 
.. Prior to asserting or declining CWA jurisdiction based solely on tbis category, Corps Districts will elevate tlte action to Corps and EPA HQ for 
review consistent wilb tbe process described In tbe CorpslJ<;PA Memorandum &'gal'ding CWA Ad Jurismclion FoIJowu'g Ropollos. 
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Identlfy water body lind summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review area (check all that apply): 
[8l Tributary waters: 150 linear fect 60 width (ft). 
D Other non-wetland waters: acres. 

IdentifY type( s) of waters: 
!8J Wetlands: 1 acres. 

F. NON..JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): 
D Ifpo[ential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 

Wetland Delineation Manual andlor appropriate Regional Supplements. 
D Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. 

o Prior to the Jan 2001 Supreme Court decision in "SWANCC," thc review area would havc been regulated based ~ on the 
"Migratory Bird Rule" (MBR). o Waters do not meet the "Signit1cant Nexus" standard, where sueh a finding is required for jurisdiction. Explain: 

D Other: (explain, ifnot covered above): 

Provide acreage c-'itimatcs for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is thc MBR 
factors (Lc., presence of migratory birds, presence of endangered speeies, usc ofwatcr for irrigated agriculture), using be;;t professional 
judgment (check all that apply): 
D Non-wetland waters (Le., rivers, streams): linearfcet width (ft). 
D Lakcslponds: aercs_ 
D Other non-wetland waters: acres. r ,ist type of aquatic resource: 
D Wetlands: acres_ 

Provide acreage estimates for non~iurisdictional waters in the review area that do not meet the "Significant Nexus" standard, where such 
a ilnding is required for jurisdiction (check all that apply): 
D Non-wetland waters (i,e., rivers, streams): linear teet, width (ft). 
D Lakcslponds; acres. 
D Other lIoll-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check aU that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below); 
123 Maps, plans, plots or plat submitted by or 011 behalf oftlle applicant/consultant: 
D Data shetlls prepared/SUbmitted by or OIl behalf of the applicant/consultant. 

D Office concurs with data sheets/delineation report. o Office does not concur with daia sheets/delineation report. 
D Data sheets prepared by the Corps: o Corps navigable waters' study: 
D U.S. Geological Survey Hydrologic Atlas: 

D USGS NHD data. 
o USGS 8 and 12 digit HUC maps. 

[8l U.S. Geological Survey map(s). Cite scale & quad name:Kilohana Quad, scale: 1124,000. 
[gI USDA Natural Resources Conservation Service Soil Survey. Citation:Foote et aI, 1972. 
!8J National wetlands inventory map(s). Cite nrune:Hawaii. 
D StateILocal wetland inventory map(s): 
D FEMAfFJRM maps: 
D I DO-year Floodplain Elevation is: (National Gcodcctic Vertical Datum of 1929) 
!8J Photographs: 0 Aerial (Name & Date): . 

or!8J Other (Name & Datc):accompanying wetland delineation. May 20 II. 
D Previous determination(s). Filc no. and date of response letter: 
o Applicable/supporting case law: o Applicable/supporting scientific literature: 
o Other iniormation (please specify): 

n. ADDITIONAL COMMENTS TO SUPPORT JD: 
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Broad swamp with standing water that feeds a perennial tributary headwater, no OHWM 



APPROVED JURISDICTIONAL DETERMINA TION FORM 
U.S. Army Corps of Engineers 

'111i~ form should be completed by following the instroctions provided in Section IV of the JD Form Instroctional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTiONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Rephu!ement, Aquatic Resource 7. Tributary of Puohokamoa Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii (;ounty/parh,l!/borough: Maul Ci1y: Makawao 
Center coordinates of site (lal/long in degree decimal format): Lat. 20.8072° N, Long. ·156.2225° W, 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name ofllearest waterbody: Puohokamoa Stream 
Name of nearest Traditional Navigable Water (TNW) into which the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): 
I8I Check If map/diagram of review area and/or potential jurisdictional areas is/arc available upon request. o Check ifotiler sites (e,g" off site mitigation sites, disposal sites, etc .. ,) arc associated with this action nnd are recorded on a 

di11crcnt JD form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): o Office (Desk) Detennination, Datc: o Field Determination. Date(s): 

SECTION II; SUMMARY OF FINDINGS 
A. RIIA SECTION 10 DETERMINA nON OF .JURISDICTION. 

There Are no "navigable watet'S a/the (1,S," witiJin Rivers and HarbofsAct (RHA) jurisdiction (as defined by 33 CPR part 329) in the 
review area, rRequired! o Waters subject to the ebb and How of the tide. o Waters are presently used, or have been used in the past, or may be susceptible fur use to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "waters of the US," within Clean Water Act (CW A) jurisdiction (as dclined by 33 crR part 328) in the review area. [Required] 

1. Waters ofthe U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): 1 o TNWs. including territorial seas o Wetlands adjacent to TNWs 

t8l Relatively permanent waters2 (RPWs) ihat now directly or indirectly into TNWs o Non-Rl'Ws that flow directly Of indirectly into TNWs 
t8l Wctlands directly abutting RPWs that now directly or indirectly into TNWs o Wetlands adjacent to but not directly abuUing RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to non-HPWs that 110w directly or indirectly into TNWs o Impoundments ofjurisdictiona! watcrs o Isolated (inlerstate Of intrastate) waters, including isolated wetlands 

h. Identify (estimate) size of waters ofthe U.S. in the review area: 
Non-wetland waters: 450 linear fcct: 6 width (ft) and/or acres. 
Wetlands: 4 acres, 

c. Limits (boundaries) of jurisdiction based on: Established by OHWM. 
Elevation of established OllWM (if known): 1 foot 

2. Non-regulated waters/wetlands (check if applicable):3 o Potentially jurisdictional watcrs and/or wetlands were assessed within the review area and determined to be not jurisdictional. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sections in Section TTl belnw, 
l For purposes of this form, an RPW is defined as" tributary lhal is no! a 'fNW and that typically flows year-round or has continuous flow at leasl "seasonally" 
(e.g" typically 3 months), 
; Supporting doculllentation is presented in Section m,p, 
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SECTION Ill: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs lIud wellauds adjacent to TNWs. If the aquatic resource is a TNW, complete 
Section III.A.) and Section III.D.I. only; ifthe aquatic resource is a wetland adjacent to a TNW, complete Sections III.A.l and 2 
and Section III.D.t.; otherwise, see Section 1I1.S below. 

1. TNW 
Identify TNW: N/A. 

Summarize rationale supporting determination: 

2. WetJandadjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": Nt A. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS AD.JACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction establisbed under Rapanos have been met. 

The agencies will assert jurisdiction over non-navigable tributaries of TNWs where tile tributaries are "relatively permanent 
waters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland thut directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but lIas year-round 
(perenniul) flow, skip to Section Ill.D.2. If the aquatic resource is a wetlaud directly abutting a tributary with perennial flow, 
skip to Section III.D.4. 

A wetland tbat is adjacent to but tbat does not directly abut an RJ)W requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditional navigable water, even 
though a significant nexus finding is not required as a matter of law. 

If tile waterbody4 is not an RPW. or a wetland directly abutting an RPW. a JD will require additional data to determine if tile 
waterbody Ilas a significant nexus with a TNW. If the tributary htls adjacent wetlands, the significant nexus evaluation must 
consider tbe tributary in combination with all of its adjacent wetlands. Tills significant nexus evaluation that combines, for 
analytical purposes, the tributary and all orits adjacent wetlands is used whether tile review area identified in the JD request is 
tbe tributary, or its adjacent wetlands, or both. If tile JD covers a tributary with adjacent wetlands, complete Section III.B.l fOf 
the tributary, Section III.B.2 for any onsite wetlands, and Section III.B.3 for all wetlands adjacent to that tributary, both onsite 
and off site. The determination whether a significant nexus exists is determined in Section lItc below. 

1. Characteristics of non-TNWs that flow directly or indirectly into TNW 

(I) General Area Conditions: 
Watershed size: 4 acres 
Drainage area: 4 acres 
Avcragc annual minl1t1l: 300 inches 
Average annual snowfall: 0 inclles 

(ii) Physical Characteristics: 
(a) Relationship with TNW: o Tributary flows directly into TNW. 

[8l Tributary flows through 2 tributaries before entering lNW. 

Project waters arc 5-10 river miles from TNW. 
Project waters are Pick List river miles from RPW. 
Project walers are 5-10 aerial (straight) miles from INW. 
Project waters are Pick List aerial (straight) miles from RPW. 
Project waters cross or serve as state boundaries. Explain; 

Identify flow route to TNW5
: Tributary to Puohokamoa Stream to 1NW. 

Tributmy stream order, ifknown: 2nd. 

• Note that lhe Instructional Guidebook contains additional intormation regarding swales, ditches, washes, and erosional features generally and in the arid 
West. 
; Plow roule can be described by identifying, e,g., tributary n, which flows through the review area, to flow into tributary b, which then flows into TNW. 
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(b) General Tributary Characteristics <cbeck all that apply): 
Tributary is: jgJ Natural o Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: 6 feet 
Average depth: 1 feet 
Average side slopes: 2:1. 

Primary tributary substratc composition (check all that apply): 
jgJ Silts 0 Sands 0 Concrete o Cobbles 0 Gravel 0 Muck o Bedrock 0 Vegetation. Typef% cover: grasses, sedges & moss I 50% o Other. Explain: 

Tributary condition/stability [e.g., highly eroding, sloughing banks]. Explain: stable. 
Prcsence ofrunlriffle!poo) complcxes. Explain: nla. 
Tributary geometry: Meandering 
Tributary gradicnt (approximate average slope): 16 % 

(c) Flow: 
Tributary provides lor: Seasonal flow 
Estimate average number offtow events in rcview area/year: 20 (or greater) 

Describc flow regime: flows for 3 - 10 days per now event. 
Other information on duration and volume: 

Surfacc flow is: Discrete. Charactcristics: 

Subsurface flow: Unknown. Explain findings: o Dyc (or other) test performed: 

Tributary has (check all that apply): o Bed and banks 
o OHWM6 (check all indicators that apply): o clear, naturallinc impressed on the bank 0 the presencc oflittcr and debris o changcs in the character ofsoi! 0 destruction of terrestrial vegetation o shelving 0 thc presence of wrack line 

IZI vegetation matted down, bent, or absent 0 sediment sorting o leaf litter disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted flow events o water staining 0 abrupt ehangc in plant community o other (1 ist): 
IZI Discontinuous OHWM.7 Explain:Terrain is irregular with a steep gradient. 

Iffaetors other than the OHWM were used to determine lateral extent of CWAjurisdietion (check all that apply); 
o High Tide Linc indicated by: 0 Mean High Water Mark indicated by: 

o oil or scum line along shore objecL~ 0 survey to available datum; o fine shell or debris deposits (foreshorc) 0 physical markings; o physicalmarkingslcharacteristies 0 vegetation lines/changes in vegetation types. 
o tidal gauges o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., watcr color is clear, discolored, oily film; watcr quality; general watcrshed characteristics, etc.). 

Explain: Watcr is clear, watershed in dense forest with moss and fem groundcover. 
Identify speeinc pollutants, if known: 

"A natural or man-made discontinuity in the OHWM docs notnccessarily sever jurisdiction (c.g., where the stream temporarily flows underground, or where 
the OHWM has been removed by development Of agricultural practices). Where there is a break in the 01 !WM that is unrelatcd to the waterbody's flow 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies will look for indicators offiow above and below the break. 
'Ihid. 
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(i\') Biological Characteristics. Channel supports (check all that apply): 
I8l Riparian corridor. Characteristics (lype, average width): similar to surrounding forest, 6 feet width. 

o Wetland fringe. Characteristics: 
Boundary indistincl usc OHWM. 

I8l Habitat for: 
I8l Federally Listed species. Explain findings: see m. B. 2. iii below. 
o Fish/spawn areas. Explain findings: . o Other environmentally-sensitive species. Explain findings: . 
I8l Aquatic/wildlife diversity. Explain findings: a few common native aquatic insects. 

2. Characteristics ofwetland& adjacent to non-TNW tbat flow directly or indirectly intI) TNW 

(i) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: 4 acres 
Wetland type. Explain: Palustrine forested hillslope wetland. 
Wetland quality. Explain: Generally good quality, some pig damage, some invasive weed species. 

Project wetlands cross or serve as state boundaries. Explain: 

(h) (Jeneral Flow Relationship with Non-TNW: 
Flow is: Perennial flow. Explain: Water flows everywhere on the surface through the forest during significant 

rainfall events .. 

Surface flow is: Overland sbeetflow 
Characteristics: water flows everywhere 011 the surface through the forest during significant rainfall events. 

Subsurface flow: Yes. Explain finding:;;: The soil is penllanently saturated and water seeps through it 
downslope continuously. o Dye (or other) t~1 performed: 

(c) Wetland Adjaccncv Determination with Non-TNW: 
t8l Directly abutting o Not directly abutting 

o Discrete wetland hydrologic conncction. Explain: o Ecological connection. Explain: 
o Separated by berm/barrier. Explain: 

(d) Ero~m!!y.iB&!i!tlQV1ihiP1!QJJi\y 
Project wetlands are 5-10 river miles from TNW. 
Project waters are 5-10 aerial (straight) miles rrom TNW. 
Flow is from: Wetland tQ navigable waters. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is clear, brown, oil film 011 sUlface; water quality; general watershed 

characteristics; etc.). Explain: Water is clear. 
Identify specific pullu/ants, ifknown: 

(iii) Hiol£lgicnl Cbllractcristics. Wetland SUppOI'ts (check all that apply): o Riparian buffer. Characteristics (type, average width): 
I8l Vegetation type/percent cover. Explain: desnse, diverse Metrosideros I fem forest. o Habitat for: 

[8l Federally Listed species. Explain findings:While not known to occur on this particular acreage, this native forest .is 
habitat for two endangered birds, the 'ukohekohe (Palmeria dolei) and the kiwikiu (Pseudoncstor xanthophrys) and one 
plant, haha (Cyanea hamatiflora). Other endangered species arc known to occur further alield in similar habitat on the 
windward slopes of East MauL o Fish/spawn arC!l~. Explain findings: o Olher environmentally-sensitive species. Explain findings: 

t2J Aquatic!wildlife diversity. Explain flndings:vcry little. 111cre is 110 standing wuter on the sloping forest floor. 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetland(s) being considered inlhe cumulative analysis: 1 
Approximately ( 4 ) acres in total are being considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directly abuts? (YIN) 
Yes 

Size (in acres) 
4 

Directly abut~? (yIN) 

Summarize overall biological, chemical and physical functions being performed: 

C. SIGNll<'ICANT NEXUS DETERMINATION 

Size (in acres) 

A significant nexus analysis will assess the flow characteristics and functions of the tributary itself and the functions performed 
by any wetlands adjacent to the trihutllry to determine if they significantly affect the chemical, physical, and biological integrity 
of a TNW. For each of the following situations, II significant nexus exists ifthe tributary, in combination with all of its adjacent 
wetlands, has more than a specuilitive or insubstantial effect 011 the chemical, physical and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but a.'e not limited to the volume, duration, and frequency of the flow 
of water in the trihutary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapanos Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example: 
• Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood walcrs to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW'l 
• Does the tributary, in comhination with its adjacent wetlands (if any), provide habitat and lifecycle support functions for fish and 

other species, such as feeding, nesting, spawning, or rearing young for species that are present in the TNW? 
• Docs the tributary, in combination with its udjm:enl wellnnds (lfnny), hnvtllhe capacity to transfer nutrients and organic carbon that 

support downstream food webs? 
• Does the tributllry, in combination with its adjacent wetlands (if any), have o!her relationships to !he physical, chemical, or 

biological integrity of the TNW? 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should be documented 
below: 

1. Significant nexus findings for DOD-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributary itself, then go to Section moD: 

2. Significant nexus findings for non-RPW Rnd its adjacent wetlands, where the non-RPW flows directly or indirectly into 
TNWs. Explain findings ofptesence or absence of significant nexus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Section 1I1.D: 

3. Signific.ant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of Significant nexus below, based on the tributary in eombination will! all of its adjacent wetlands, then go to 
Section lItD: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: o TNWs: linear feet width (fi), Or, acres. o Wetlands adjacent to TNWs: acres. 

2. RPWs that now directly or indirectly into TNWs. o Tribntaries ofTNWs where tributaries typically flow year-round arc jurisdictional. Provide data and rationale indicating that 
tributary is perennial: 

1'81 Tributaries ofTNW where tributaries have continuous flow "seasonally" (e.g., typically three montlls each year) are 
jurisdictional. Data supporting this conclusion is provided at Section IlI,B. Provide rationale indicating that tributary flows 
seasonally: This tributary stops flowlng for short periods between frequent rainfall events. Stream flow is compromised by a 
small stream intake that diverts water to the existing flume. 
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Provide estimates for jurisdictional waters in the review area (cheek all that apply): 
f8I Tributary waters: 450 linear feet 6 width (ft). o Other non-wetland waters: acres. 

IdentitY typc(s) of waters: 

3. Non-RPWs8 that flow directly or indirectly into TNWs. o Waterbody that is not a TNW or an RPW. but flows directly or indirectly into a TNW, and it bas a significant nexus with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Section m.c. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary watcrs: linear fect width (ft). o Other non-wetland waters: acres. 
Identify type( s) of waters: 

4. Wetlnnds directly abutting nn RPW that flow directly or indirectly into TNWs. 
f8I Wetlands directly abut RPW and thus are jurisdictional as adjacent wetlands. o Wetlands directly abutting an IU'W wherc tributaries typically flow year-round. Provide data and rationale 

indicating that tributary is perennial in Section IlI.D.2, above. Provide rationale indicating that wetland is 
directly abutting an RPW: 

IZI Wetlands directly abutting an RPW where tributaries typically flow "seasonally:' Provide data indicating that tributary is 
seasonal in Section m.D and rationale in Section IlI.D.2, above. Provide rationale indicating that wetland is directly 
abutting ,Ill RPW: This wetland has 110 clear boundary as the strong wetland indieators IUn seamlessly into the tribmary. 

Provide acreage estimates for jurisdictional wetlands in the review area: 4 acres. 

5. Wetlands adjnccnt to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do not directly abut an RPW, but when considered in combination with tile tributary to which they are adjacent 
and with similarly situated adjacent wetlands, have a significant ncxus with a TNW ure jurisidictionut. Data supporting this 
conclusion is provided at Section m.c. 

Provide acreage estimates for jurisdictional wetlands in the review area: acres. 

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination with the tributary to which they are adjacent and 
with similarly situated adjacent wetlands, have a significant nexus with a TNW arc jurisdictional. Data supporting this 
conclusion is provided at Section IIJ.C. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.? 
As agencral rule, the impoundment ofajurisdictional trihutary remainsjllrisdictional. o Demonstrate that impoundment was created from "wuters of the U.S.," or o Demonstrate that water meets the criteria for onc of the categories presented above (1-6), or o Demonstrate thaI waler is isolated with a nexus to commerce (sec E below). 

E. ISOLA TED (INTERSTATE OR INTRA-STA TEl WATERS, INCLUDING ISOLA Tim WETLANDS, THE USE, 
DEGRADATION OR DESTRUCnON OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLY): 10 o which are or could be used by interstate or foreign travelers for recreational Of other purposes. o from which fish or shellfish are or could be taken and sold in interstate or foreign commerce. o which nrc or could be used for indnstrial purposes by industries in interstate commercc. o Interstate isolated waters. Explain: o Other factors. Explain: 

'sec Footnote" 3. 
'To complete the Wlalysis releno the key in Section III.D.6 "fllIe Instructional Guidebook. 
'" Prior 10 asserting or declining CWA jurisdiction based solely on this allegory, Corps Districts wlll elevate lloe "dion to Corps and EPA HQ for 
review consistent with tbe process described in the CorpslEl'A MmllJrattdum R<>ga,dittg L'WA Act Jurisdicti<m .f<ollowillg Rapanqs. 
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Identify water body and summarize rationll'" supporting determination: 

Provide estimates fur jurisdictional waters in the review area (check all that apply): o Trihutary waters: linear fecl width (fi). o Other non-wetland waters: acres. 
IdcntitY typc(s) of waters: o Wetlands: acres. 

1<'. NON-JURlSDlCTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 
Wetland Delineation Manual andlor appropriate Regional Supplemcnts. o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 200 I Supreme Court decision in "SWANCC," the review arca would havc heen regulated based solely on the 

"Migratory Bird Rule" (MBR). o Waters do not meet tIle "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: 
D Other: (explain, lfnol covered above): 

Provide acreage estimates tor non-jurisdictional waters in the review area, where the sole potential basis of juris diet ion is the MBR 
factors (i.e., presence ofmigratory hirds, presence of endangered species, use of water for irrigated agriculture), using best professional 
judgment (check all that apply): o Non-weiland waters (Lc., rivers, streams): linear feet width (ft). o Lakes/ponds: acres. o Other non-wetland waters: acres. T .is! type of aquatic resource: o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional walers in the review urea thaI do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply): 
o Non-wetland waters (I.e., rivers, streams): linear feet, width (ft). 
o Lakes/ponds: acres. 
D Other non-wetland waters: acres. List type of aquatic resouree: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for ID,(check all that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
t8l Maps, plans, plots or pial submitted by or on behalfoflhe applicanl/eonsullanl: o Data sheets prepared/submitted by or on behalf of the applicanl/consultanl o Office concurs with data sheets/delineation report. o Office docs not concur with data sheets/delineation report. o Data sheets prepared by the Corps: o Corps navigable waters' study: o U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. 

o USGS 8 and 12 digit HUC maps. 
I:8l U.S. Geological Survey map(s). Cite scale & quad name: Kilohana Quad, Scale: 1/24,000. 
t8l USDA Natural Resources Conservation Service Soil Survey. Citation: Foote et ai, 1972. 
t8l National wetlands inventory map(s). Cite name: Hawaii. o StatclLocal wetland inventory map(s): o FEMAIFIRM maps: o tOO-year Floodplain Elevation is: (National Gcodcctic Vertical Datum of J929) 
I:8l Photographs: 0 Aerial (Name & Date): . 

or I:8l Othcr (Namc & Date): accompanying wetland delineation, May 201 L o Previous determination(s). File no. and date of response letter: o Applicable/supporting ease law: 
D Applicablc!supporting scientific literature: o Other information (please specify): 

B. ADDlTIONALCOMMENTS TO SUPPORT JD: 
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7.a. Streambed with seasonal flow, orange OHWM on rocks 

7.b. Orange OHWM on rocks 



APPROVED JURISDlCTJONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

TIlis focm should be completed by following the instructions provided in Section IV of the JD Fonn Instructional Guidehook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JllRISDlCTJONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatie Resource 8. Tributary of Puohokamoll Stream 

C. PROJECT LOCA nON AND BACKGROUND INFORt\iA TION: 
State; Hawaii County/parishlborough: Maui City: Makawao 
Center coordinates of site (lat/long in degree decimal format); Lat. 20.8071 0 N, Long. -156.2223 0 W. 

Universal Transverse Mercator; UTM Zone 4 NAD 83 
Name of nearest waterbody; Puohokamoa Stream 
Name of nearest Traditional Navigable Water (TNW) into whieh the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): 
[2J Chcek ifmap/diagram of review area andlorpotential jurisdictional areas is/arc available upon request. o Check if other sites (e.g., offsite mitigation sites, disposal sites, etc ... ) are l!5sociated with this action and are rceorded on a 

different JD form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY): o Office (Desk) Detennination. Date: 
o Field Detennination. Date(s): 

Sl<:CTlON 11: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are no "navigable waters of the U.S." within Rivers and Harbors Act (RHA) jurisdiction (as defincd by 33 CPR part 329) in the 
review area. [Require~ 

o Waters su~iect to tbe ebb and tIow of the tide. o Waters arc presently used, or have been lised in the past, or may be susceptible for use to transport interstate or foreign commerce. 
Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "waters of the U.S." within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Reqlllre~ 

1. Waters ofthe U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): I 

o TNWs, including territorial seas 
o Wetlands adjacent to TNWs 
[2J Relatively pennanent waters2 (RPW~) that flow directly or indirectly into TN Ws o Non-RPWs that flow directly or indirectly into TNWs 
[2J Wetlands directly abutting RPWs that flow directly or indirectly into TNWs 
o Wetlands adjacent to but not directly abutting RPWs that flow directly or indirectly into TNWs 
o Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs 
o Impoundments of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

h. Identify (estimate) size of waters of the U.S. in the review area: 
Non-wetland waLers; 750 linear feet: 8 width (ft) and/or acres. 
Wetlands; 6 acres. 

c. Limits (boundaries) of jurisdiction based on: Established by OHWM. 
Elevation of established OHWM (if known): 1 foot. 

2. Non-regulated waters/wetlands (check jf appllcable):3 o Potentially jurisdiclional walers andlor wetlands were assessed within the review area and detemlined to be not jurisdictional. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sections in Section III below. 
2 For purposes of this form, an RPW is defined a~ a tributary that is no! a TNW and that typically :flows y<-'aI'-round or has continuous fluw at least "seasonally" 
(e.g., typically 3 months). 
) Supporting documcntMion is presented in Section III.F. 
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SECTION III: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacentto TNWs. If the aquatic resource is If TNW, complete 
Section III.A.l and Section 111.0.1. only; ifthe aquatic resource is a wetland adjacent to a TNW, complete Sections IH.A.l and 2 
and Section 111.0.1.; otherwise, see Section III.B below. 

1. TNW 
Identi:ty TNW: N/A. 

Sununarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": Nf A. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rap/mos have been met. 

The agencies will assert jurisdiction over non-navigable tributaries ofTNWs where the tributaries are "relatively permanent 
waters" (RPWs), i.e. tributaries that typically now year-round or have continuous now at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has ye.ar-round 
(pel'ennial) flow, skip to Section IH.D.2.lfthe aquatic resource is a wetland directly abutting a tributary with perennial flow, 
skip to Section III.D.4. 

A wetland that is adjacent to but that does not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditionlll navigable water, even 
though a significant nexus finding is not required as a matter of law. 

If the waterbodl is not an RPW, or a wetland directly abutting an RPW. II JD will require additional data to determine if the 
wllterbody has a significant nexus with a TNW. If the tributary hilS adjacent wetlands, the significant nexus evaluation must 
eonsider the tributary in combination with all of its adjacent wetlands. This significant nexus evaluation tllat combines, for 
analytical purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in tile JD request is 
the tributary, or its adjacent wetlands, or both. Ifthe JD covers a tributary with adjacent wetlands, complete Section III.B.t for 
the tributary, Section I1I.B.2 for any onsite wetlands, and Section III.B.3 for all wetlands adjacent to that tributary, both onsite 
and offsite. The determination whether a significant nexus exists is determined in Section III.C below. 

1. Characteristics ofnon-TNWs that flow directly or indireetly into TNW 

(I) General Area Conditions; 
Watershed size; 6 acres 
Drainage arca: 6 acres 
Average annual raiofall: 300 inches 
Average annual snowfall: 0 inches 

(ii) Physical Characteristics: 
(a) Relationship with TNW: 

o Tributary flows directly into TNW. 
~ Tributary :flows through 2 tributaries before entering TNW. 

Project waters are 5-10 river miles from TNW. 
Project waters arc Piek List river miles lrom RPW. 
Project waters are 5-10 aerial (slr.ught) miles from TNW. 
Project waters arc Pick List aerial (straight) miles from RPW. 
Project waters cross or serve as state boundaries. Explain: 

IdentifY now route to TNWs: Tributary to Puohokamoa Strcom to TNW. 
Tributary stream order, ifknown: 2nd. 

, Note thai the Instructional Guidebook contains additional information fl-'garding sw·d1cs. ditches, washes, and t:{osional features generally and in the arid 
Wes!. 
• Flow roille can be described by identifying, e,g., tributary a. which flows through the review area, to flow into tributary h, which then flows into TNW. 
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(b) General Tributary Characteristics (chL-ck all (hat apply): 
Tributary is: t8J Natural 

o Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bunk (estimate): 
Average width: 8 feet 
Average depth: I feet 
Average side slopes: 2:1. 

Primary tributary substrate composition (check all that apply): 
t8J Silts 0 Sands 0 Concrete 
t8J Cobbles 0 Gravel 0 Muck 
t8J Bedrock t8J Vegetation. Type/% cliver: mixed sedges, grasses, shrubs & ferns 180% o Other. Explain: 

TribUlury condition/stabilily fe.g., highly eroding, sloughing banksj. Explain: stable. 
Presence of run/riffle/pool complexes. Explain: 
Tributary geometry: Meandering 
Tributary gradient (approximate average slope): 16 % 

(e) Flow: 
Tributary provides for: Seasonal flow 
Estimate average number of flow events in review areafyear: 20 (or greater) 

Describe flow regime: runs for 3 - 10 days per flow event. 
Other information on duration and volume: 

Surface flow is: Discrete. Characteristics: 

Subsurface flow: Unknown. Explain findings: o Dye (or other) test pcrfonned: 

Tributary has (check all that apply): 
t8J Bed and banks 
t8J OHWM6 (check all indicators that apply): o clear, natural line impresSL>d on the bank t8J the presence of litter and debris o changes in the character of soil 0 destruction of terrestrial vegetation o shelving t8J the presence ofwraek line 

[8J vegetation mattcd down, bent, or absent 0 sediment sorting o leaf litter disturbed or washed away 0 scour 
t8J sediment deposition 0 multiple observed or predicted flow events o water staining 0 abrupt clllUlge in plant community o other (list); 

t8J Discontinuous OHWM.' Explain! Terrain is irregular with a steep gradient. 

Iffactors other than the OHWM were used to detcnninc lateral extent ofCWAjurisdiction (check all that apply); o High Tidc Line indicated by: 0 Mean High Water Mark indicated by; o oil or scum line along shore objects 0 survey to available datum; o fine shell or debris deposits (foreshore) 0 physical markings; o physical markings/characteristics 0 vegetationlincS/cilangcs in vegetation types. 
o tidal gauges o other (Jist): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; gcneral watershed characteristics, etc.). 

Explain: Water clear, watershed in dense forest with moss and fem grollndcover. 
Identify specific pollutants, jf known: 

• A naUll1l1 or man·made diHcontinuity in the OHWM does not necessarily sever jurisdiction (e.g .• where the strcrun temporarily flows underground, or where 
(he OHWM ha~ been removed by development or agricultural practices). Where there is a break in the OHWM that is unrelated to the walerbody's now 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies will look for indicators off]ow above and below the break. 
'Ibid. 
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(iv) Biological Characteristics. Channel snpports (check all that al>ply): 
[8l Riparian corridor. Characteristics (type, average width): boundary indistinct, use OHWM. o Wetland fringe. Characteristics: 
[8l Habitat for: 

[8l Federally Listed species. Explain findings: See III. B. 2. iii below. o Fish/spawn areas. Explain findings: . 
o Other environmentally-sensitive species. Explain findings: . 
[8l Aquaticfwildlife diversity. Explain findings: a few common native aquatic insects. 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly into TNW 

(I) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: 6 acres 
WeIland type. Explain: Palustrine forested hillslope wetland. 
Wetland quality. Explain: Gell~rally good quality, some pig damage, some invasivc weed species. 

Project wetlands cross or serve as state boundaries. Explain: nla. 

(h) Gcneral Flow Relationship with Non-TNW; 
Flow is: Intermittent flow. Explain: W,tler flows everyvihere on the surface through the forest during significant 

min/all evtlnts .. 

Surface flow is: Overland sheetflow 
Characteristics: Water seeps downslope through the soil or fUllS across surface during frequent rainfall events. 

Subsurface flow: Yes. Explain findings: Soil is permanently saturated and water seeps through it 
down slopc continuously. o Dye (or other) test performed: 

(e) Wetland Adjacency Detemlinalion \Vitil Non-TNW: 
[8l Directly abutting o Not directly abutting 

o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: . o Separated by bemIlbamer. Explain: 

(d) Proximitv (Relationship) to TNW 
Project wetlands are 5-10 river miles fTom TNW. 
Prqject waters arc 5-10 aerial (straight) miles from TNW. 
Flow is from: Wetland to navigable waters. 
Estimate approximate location of wetland as within the Pick Ust floodplain. 

(ii) Chemical Characteristics: 
Characterize wClland system (e.g., water color is clear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: waler is clear. 
IdentitY specific pollutants, if known: 

(iii) Biologictll Chtlntcteristics. Wetland supports (cbeck all that apply): o Riparian bulfcr. Characteristics (t.ypc, average width); 
[8l Vegetation type/percent cover. Explain:dense diverse Metrosideros I fern forest. 
[8l Habitat tor: 

[8l Federally Listed species. Explain findings: While not known to occur 011 this particular acreage, this native forest is 
habilnl for two endangered birds, the 'akohckohe (Palmcria dolei) and thc kiwikiu (pscudonestor xanthophrys) and onc plant; haha (Cyanca 
hamatiflora). Other endangered species arc known to occur furthcrafteld in similar habitat on the windward slopes of Eas! Maul. o Fish/spawn areas. Explain findings: o Other environmentally-scnsitive species. Explain findings: 

[8l Aquatic/wildlife diversity. Explain findings:very little. There is no standing watcr on the sloping forest floor. 

3. Characteristics of all wetlands adjllccnt to tbe tributary (if any) 
All wctland(s) being considered in the cumulative analysis: 1 
Approximately (6 ) acres in total arc being considered in the cumulative analysis. 
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Por each wetland, specit'y the following: 

Directlv abuL~? (YIN) 
Yes 

Size (in acres) 
6 

Directly abuts? (YIN) 

Summarize overall biological, chemical and physical functions being performed: 

C. SIGNIFICANT NEXUS DETERlIUNATlON 

Size (in acres) 

A significant nexus analysis will ussess the flow charllcteristics and functions of the tributary itself and the functions performed 
by any wetlands adjacent to the tributllry to determine if they significlIntly affect the chemical, physical, and biological integrity 
ora TNW. For each of the following sitnlltions, 1I significant nexus exist5 if the tributllry, in combination with all ofits adjacent 
wetlands, has more thann specullltive or insubstllntial effect on the chemical, physical and/or biological integrity ofa TNW. 
Considerations when evaluating significant nexus inclnde, but nrc not limited to the volume, duration, and frequency of the flow 
of water in the tributary ami its proximity to II TNW,llnd the functions performed by the tributary and all its adjacent 
wetlands. It is not approprintc to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary nDd its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the RlIpUllOs Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example: 
• Does the tributary, in combination with its adjaccnt wetlands (if any), have the capacity (0 carry pollutants or flood waters to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW'1 
• Does the tribUlary, in combination with it~ adjacent wetlands (if any), pro\~de habitat and Iifccyclc support functions for fish and 

other species, slIch us feeding, nesting, spawning, or rearing young tor spccieB that arc present in the TNW? 
• Does the tributary, in combination with its lldjacenl wctlunds (if any), have the capacity to transfer nutrients and organic carbon that 

support downstream fuodwebs? 
• Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the physical, chemical, Of 

hiological integrity of the TNW? 

Note: the above list of considerations is not in elusive and other functions observed or known to occur sbould be documented 
below: 

1. Significant nexus findings for non-RPW that blls no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absencc of significant nexus below, ba~ed on the tributary itself, then go to ScctionllLU: 

2. Significant ncxus findings for non-RPW and its adjacent wetlands, wbere the non-RPW flows directly or indirectly into 
TNWs. Explain findings of presence or absence of signilicant nexus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Section m.D: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of significant nexus below, based on the tributary in combination with all of it~ aqjaccnt wetlands, then go to 
Section III. D: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUB.JECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TNWs and Adjacent Wetlands. Check all Ihat apply and provide size estimates in review area: o TNWs: linear tect width (ft), Or, acres. o Wetlands alljacent to TNWs: acres. 

2. RPWs that flow directly or indirectly into TNWs. o Tribularic$ ofTNWs where tributaries typically flow year-round arc jurisdictional. Provide data lind rationale indicating that 
tributary is pere1lI1ial: . 

18l Tributaries ofTNW where tributaries have continuous flow "seasonally" (e.g., typically three months each year) aTe 
jurisdictional. Data supporting this conclusion is provided at Section IlLB. Provide rationale indicating that tributary flows 
seasonally: This tributary stops flowing for short periods between frequcnt rainfall events. Stream flow is compromised by a 
small stream intake that diverts water to the existing flume. 
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Provide estimates forJurisdietional waters in the review area (check all that apply): 
181 Tributary waters: 750 linear fect 8 width (ft). o Other non-wetland waters: acres. 

ldentilY typc(s) of waters: 

3. Non-RPWs8 that flow directly or indirectly into TNWs. o Waterbody that is not a TNW Of an RPW, but flows directly or indirectly into a TNW, and it has a significant nexuS with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Section IItC. 

Provide e$limal~s fbr jurisdictional walers within tile review area (check all that apply): o Tributary waters: linear teet width (ft). o Other non-welland willers: acres. 
Identify type(s) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
181 Wetlands directly abut RPW and thus are jurisdictional as aq.iacent wetlands. o Wetlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 

indicating that tributary is perennial in Section ULD.2, above. Provide rationale indicating that wetland is 
directly abutting an RPW: 

181 Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide data indicating that tributary is 
seasonal ill SectionlII.B and rationale in Section III.D.2, above. Provide rationale indicating that welland is directly 
abutting an RPW: This wetland has no clear boundary as the strong wetland indicators nlO seamlessly into the tributary. 

Provide acreage estimates for jurisdictional wetlands in the review area: 6 acres. 

5. Wetlands adjacent to but not directly abutting an RPW that flow directly or indirectly into l'NWs. o Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which they are adjacent 
and with similarly situated adjacent weUands, have a significant nexus with a TNW are jurisidictional. Data supporting this 
conclusion is provided at Section m.c. 

Provide acreage estimates for jurisdictional wetlands in the review area: acrcs. 

6. Wetlands adjacent to llon-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have whcn considered in combination with the tributary to which they are adjacent and 
with similarly situated adjacent wetlands, have a significant neXus with a TNW are jurisdictional. Data supporting this 
conclusion is provided at SectionllI.C. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.9 
As a general rule, the impoundmcnt ofajurisdiclionaltributary remains jurisdictionaL 
o Demonstrate that impoundment wa~ created from "waters of tile U.S.," or o Demonstmte lhat water mecl~ the criteria for one of the categories presented above (1-6), or o Demonstrate that water is isolated with a llexus to commerce (see E below). 

E. ISOLA TED IINTERSTATE OR INTRA-STATE] WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION 01<' WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):lo o which are or could be used by interstate or foreign travelers for recreational or other purposes. o JhllJ1 which fish or shellfish are O[ could be taken and sold in interstate or foreign commerce. o wh ieh are or could be used for industrial purposes by industries in interstate commerce. o Interstate isolated waters. Explain: o Other factors. Explain: 

'Sec Footnote # 3. 
• To complcle the analysis refer to the key in SeetioullUJ.6 of the Instructional Guidebook. 
,. Prior 10 asserting or declining CW A jurlsdlcflon based solely on Ibis cat~'gory, Corps Districts will elevatc lbe action to Corps and EPA HQ for 
review consistent wilh the process described in tbe CorpS/EPA MenwranduIII Regarding OVA Act Jurisdiction Following Rapanos. 
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Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional watcrs in the review area (check all that apply): o Tributary waters: linear fcct width (ft). o Olher non-wetland waters: acres. 
IdentilY type(s) of waters: 

o Wetlands: acres. 

F. NON..! URISDIC'l'IONAI, WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. 

o Review area included isolated waters Witll no substantial nexus to interstate (or foreign) commerce. 
o Prior to the Jan 2001 Supreme Court decision in "SWANCC," the review area would have been regulated based ~ on the 

"Migratory Bird Rule" (MBR). o Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: o Other: (explain, ifnol covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is the MBR 
factors (i.e., presence of migratory birds, presence of cndangered species, usc of water for irrigated agriculture), using best professional 
judgment (check all that apply): 
o NOll-wetland \\~ltel1; (Le., rivers, streams): linear teet width (ft). 
o Lakes/ponds: acres. 
o Other non-wetland waters: acres. List type ofaquntic resource: o Wetlands: acres. 

Provide acreage estimates tor non-jurisdictional waters in the review IIrea thut do nol meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (chcck all that apply); o Non-wetland waters (Le., rivers, strcams): linear fcet, width (ft). 
o lukes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in cuse file and, where checked 
aud requested, appropriately relenmce sources below): 
[g] Maps, plans, plots Ot plat suhmitted by or on hehalf oflhe applicaut/collsultant: 
o Data sheets prepared/submitted by or on behalf of the applicant/consultant. o Office concurs wjth data sheetsldelineation r(.'PorL o Office docs not concur with data sheets/delineation report. 
o Data sheets prepared by the Corps: o Corps navigable waters' study: o US. Geological Survey Hydrologic Atlas: 

o USGS NIlD data. o USGS 8 and 12 digit HUC maps. 
l'Zl U.S. Gcological Survey mapes). Cite scale & quad namc:KiIohana Quad scale: 1/24,000_ 
[g] USDA Natural Resources Conservation Service Soil Survey. Citalion:Foote et aI, 1972. 
[g] National wetlands inventory map(s). Cite name: Hawaii. 
o State/Local wetland inventory map(s): 
o FEMAlFlRM maps: o I DO-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
[g] Photographs: 0 Aerial (Name & Date): 

or [g] Other (Name & Date ):Accompanying Wetland Delineation May 20 I l. 
o Previous determiIHltion(s). File no. and date ofrespol1se letter: o ApplicabtcJsupporting case law: o ApplicabJcJsupponing scientific liternture: o Other infurmutioll (please spccilY): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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8.a. Streambed with seasonal flow, orange OHWM on trestle pier 

8.b. Orange OHWM on rocks 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

This form should be comple(lld by following the instructions provided in Section IV of the JD Fomllnslruelional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERl\-IJNATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 9. Tributary ofPuobokamoa Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawaii County/parislvborougb: Maul City: Makawao 
Center coordinates of site (lat/long in degree decimal format): Lat. 20.80690 N, Long. -156.22210 W. 

Universal Transverse Mercator; UTM Zone 4 NAD 83 
Name of ncar cst wuterbody: Puohokamoa Stream 
Name of ncar cst Traditional Navigable Water (TNW) into which the aquatic resource flows; Pacific Ocean 
Name of watershed or J Iydrologic Unit Code (HUC): 
I2J Cheek if map/diagram of review area and/or potential jurisdictional area~ is/ate available upon request 
D Cheek if other sites (e.g., offsite mitigation sites, disposal sites, etc ... ) are Hss()eiatcd witb tbis action and are recorded on a 

different 1D form. 

D. REVIEW PERFORMED FOR SITE EVA WATfON (CHECK ALL THAT APPLY): . 
D Office (Desk) Determination. Date: 
D Field Determination. Datc(s): 

SECTION I): SUMMARY OF FINDINGS 
A. RHA SECTION 10 DE'I'ERMmA TION OF JURISDICTION. 

Tbere Are no "navigable waters althe U.S." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 eFR part 329) in the 
review area. [Requiredj 

D Waters subject to the ebb and Dow oftlle tide. 
D Waters are presently used, or have been u~-ed in the pa~l, or may be susceptible for usc to transport interstate or fhreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "warers oithe U.S," within Clean Water Aet (CWA) jurisdiction (as defined by 33 CFR part 32&) in the review area [Requiredl 

1. Waters oftbe U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): I 

D TNWs, including territorial seas 
D Wetlands adjacent to TNWs 
~ Relatively permanent waters2 (RPWs) that flow directly or indirectly into TNWs 
D Non-RPWs that Dow direetly or indirectly into TNWs 
[8l Wetlands directly abutting RPWs that flow directly or indirectly into TNWs 
D Wetlands IIdjacent to but not directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs 
D Impoundnients of juris die tiona I waters 
D Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size oCwaters oCthe U.S. in the review Ilrea: 
Non-wetland waters: 3,750 Hnear feet: 8 width (ft) and/or acres. 
Wetlands: 40 acres. 

Co Limits (boundaries) of jurisdiction based on: Establisbed by OlIWM. 
Elevation of established OHWM (if known): 1.5 feet. 

2. Non-regulated waters/wetlands {check if applicable):3 
D Potentially jurisdictional waters and/orwctlands were assessed within the review area and determined to be notjurisdictionlll. 

Explain: 

• Eoxes checked below shall be supported by completing the appropriate sections in Section III below. 
, For pu.poses ofthis form, an RPW is defined as u'tribuuuy that is not a TNW and Iha! typically flows year-round or has CQntinuous flow at Icast "seasonally" 
(c.g., typically 3 months). 
, Supporting documentation is presented in Section IIl.F. 
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SECTION III: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies willllsscrtjurisdiction over TNWs and wetlands adjacent to TNWs. Ifthe aquatic resource is a TNW. complete 
Section IRA.! and Section Hl.D.t. only; if the aquatic resource is a wetland adjacent to a TNW. complete Sections III.A.l and 2 
and Section IItD.I.; othcnYise. see Section III.S below. 

1. TNW 
IdentifY 1NW: N/A. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "a(Uaccnt": N/A 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent weilands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rapanos have been met. 

The agencies will assert jurisdicti(ln over non-navigable tributaries of TNWs where the tributaries are "relatively permanent 
willers" (RPWs). i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e,g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resonr<,e is not a TNW, but has year-round 
(perennial) flow, skip 10 Sectioll IU.D.2. If the aquatic resource is a wetland directly abutting a tributary with perennial flow, 
skip to Section m.DA. 

A wetland that is adjacent to but that does not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of II significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditional navigable water, even 
tbough a significant nexus finding is not required as a matter oflaw. 

If the watcrbody' is not an RPW, or II wetland directly abutting lin RPW, a JD will require additional data to determine if the 
wnterbody bas a significant nexus with a TNW.lfthc tributary has adjacent wetlnnds, the significant nexus evaluation must 
consider the tributary in combillation witll all of its adjacent wetlands. This significant nexus evaluation that combines, for 
analytical purposes, the tributary and all of its adjacent wetlands is used Whether the rC>'iew nrea identified in the JD request is 
the tributary, or its adjacent wetlands, or both. If the JD co\'ers a tributary with adjacent wetlands, complete Section IRS.l for 
the tributary, Section III.S.2 for any onsite wetlands, and Section TII.B.3 for all wetlands adjacent to that trihutary, both onsite 
and offsite. The determination whether a significant nexus exists is determined in Section I1T.C helow. 

1. Characteristics ofnon-TNWs that flow directly or Indirectly into TNW 

(i) General Area Conditions: 
Watershed size: Pick List 
Drainage area; Pick List 
Average annual rainfall: inches 
Average annual snowfall: inchc~ 

(ii) Pbysical Characteristics: 
(a) Relationship with TNW: o Tributary flows directly into T1'rw. o Tributary flows through Pick List tributaries before entering TN\V. 

Project waters arc Pick List river miles from TNW. 
Pmjeet waters arc Pick List river miles [rom RPW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Project walers are Pick List aerial (straight) miles f[(lm RPW. 
Project waters cross or scrvc as stale boundaries. Explain: 

IdentifY tlow route to TNW5
: 

Tribula!)' stream order, if known: 

4 Note that the Instructional Guidebook contains additional infollnation regarding swales, ditches, waslle:;, and erosional features generally and in the arid 
West. 
S Flow rollte can be described by identifYing, e.g., tributary a, which flows through the review area, to flow into tributary b. which then nows into ·INW. 
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(b) General Tributary Characteristics (check all thaI applv): 
Tributary is: 0 Natural o Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to lop of bank (estimate): 
Average width: feet 
Average depth: feel 
Average side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): o Silts 0 Sands o Cobbles 0 Gravel 
o Bedrock 0 Vegetation. Type/% cover: o Other. Explain: 

OConcrele 
DMuck 

Tribulary condition/stability [e.g., highly eroding, sloughing banks]. Explain: 
Presence ofrunlriffie!pool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradicnt (approximatc average slope): % 

(e) Flow: 
Tributa!}· provides for: Pick List 
Estimate average number of flow events in review area/year: Pick List 

Describe flow regime: 
Other information on duration and volume: 

Sur/ace flow is: Pick Ust. Characteristics: 

Subsurface flow: Pick Ust. Explain findings: o Dyc (or other) test pcrfomled: . 

Tributary has (check all that apply): 
o Bed and banks o OHWM6 (chcck all indicators that apply): o clear, naturallinc impresscd on the bank 0 the presence of litter and debris o changes inlbe charactcr of soil 0 destruction of terrestrial vegetation o shelving 0 the presencc of wraek linc o vegetation matted down, bent, or absent D sediment sorting o leaf litter disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted flow evcnl'l o water staining 0 abrupt change in plant community o other (list): 
o Discontinuous OHWM.1 Explain: 

If factors other thanlhe OHWM were used to determine lateral extent of CWA jurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: o oil or scum Hoc along shore objects 0 survey to available datum; 
D fine shell or debris deposits (foreshore) D physical markings; o physical markings!characteristics 0 vegctationlineslchanges in vegetation types. o tidal gauges o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., watcr c{Jlor is clear, discolored, oily film; water quality; gent:ral watershed characteristics, etc.). 

Explain: 
Identify specific pollutants, ifknown: 

°A natuml or man-made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where 
the OHWM ha~ been removed by development or agricultural practices). Where there is a break. in tile OHWM that is unrelated to the watcrbody's flow 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies will look for indicators offlow above and below the break. 
'Ibid. 
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(iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. Characteristics (type, average width): . o Wetland fringe. Characteristics: o Habitat for: 
o Fedendly Listed species. Explnin findings: o Fish/spawn areas. Explain findings: . 
o Other environmentally-sensitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings: 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly into TNW 

(i) Physical Chanlctcristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: acres 
Wetland type. Explain: 
Wetland quality. Explain: 

Project wctlands cross or serve as state boundaries. Explain: 

( b) QQ!i\l.[!!U 'Io}!, .Rell!!LQ!l~l!jp.1Yi!!Ll::l!lIJ:IN.w: 
Flow is: Pick List. Explain: 

Surfal.'e 1101'.' is: Pick List 
Characteristics: 

Subsurface flow: Pick List. E:"plain findings: o Dye (or other) te:.i perfonned: 

(c) Wetland Adjacency Determination with Non-TNW: o Directly abutting 
o No! directly ubuUing o Discrete wetland hydrologic connection. Explain: 

D Ecological connection. Explain: o Separated by berm/barrier. Explain: 

(d) Proximity (Relationship) to TNW 
Project wetlands arc Pick List river miles from TNW. 
Project watefs are Pl~k List aerial (straight) miles from TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is clear, brown, oil film on surface; water quality; general watershed 

characteristics; etc.). Explain: 
IdentifY specific pollutants, ifknown: 

(iii) Bioiogiclli Chafllcteristics. Wetland supports (check all that apply): o Riparian buffer. Characteristics (type, average width): o Vcgetation type/perccnt cover. Explain: 
D Hahitat for: o Federally Listed species. Explain findings: 

o Fish/spawn areas. Explain findings: o Other environmentally-scnsitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetland(s) being considered inlhe cumUlative analysis: Pick List 
Approx.illlalely ( ) acres in total arc being considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directly abuts? (YIN) Size (in acres) Otwetl" ahut"? {YIN} Size (ill acres) 

Summarize overall biological, chemical and physical functions being performed: 

C. SIGNIFICANT NEXUS DETERMINATION 

A signifi~ant nexus analysis will assess the flow characteristics and functions of the tributary itself and the functions performed 
by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical, and biological integrity 
of Il TNW. For each of the following situations, II significlInt nexus exists !fthe tributary, in combination with all of its adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemical, physical and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency of the flow 
of water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine signilicant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapa/los Guidance and 
discussed in the Jnstructional Guidebook. Factors to consider include, for example: 
• Does the tributary, in combination with its adjacent wetlands (if any), havc the capacity to earry pollutants or flood watcrs to 

TNWs, or to reduce the amount of'pollutants or flood waters reaching u TNW,? 
• Docs thc tributar)" in combination with its adjacent wetlands (if any), provide habitat and lifceycle support functions for fish and 

other species, such as feeding, nesting, spawning, Of rearing young f'or species that arc prescnt in the TNW? 
• Does thc tributary, in combination with its adjacent wetlands (if any), have the capacity to tnmsfer nUlrients und organic carbon that 

support downstreanl foodwebs'? 
• Docs the tributary, in combination with its adjaccnt well.unds (if any), have other relationships to the physical, chemical, Of 

biological integrity of the TNW? 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should be dQcumented 
below: 

1. Significant nexus findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into 'I'NWs. Explain 
tindings of presence or absence ofsignifieanl nexus below, based Oil the tributary itself, then go to Seeiion I1I.D: 

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RPW flows diret:tly or indirectly into 
TNWs. Explain findings of'presenee Of absence of significant nexus below, bascd on the tributary in c{lrnbinatioll with all of its 
adjacent wetlands, then go to Section lILO: 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of'significant nexus below, based on the tributary in combination with all (If its adjacent wetlands, tllen go to 
SectionllI.D: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERS/WETLANDS ARE (CHECK ALL 
THAT APPLY): 

I. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: o TNWs: linear feet width (ft), Or, m;res. o Wetlands <ldjaccn! to TNWs: acres. 

2. RPWs that flow directly or indirectly into TNWs. 
!8l Tributaries ofTNWs where tributaries typically now year-round are jurisdictional. Provide data and rationale indicating that 

tributary is perennial: This tributary maintains a constant trickle of water that secps out from the soil from the adjacent 
palustrine fore~-ted hillslopc wetland, but during frequent minfal! events it can run to!l depth of2 feel or more. TIlis region 
avemgcs 300 inches of rain per year that is distributed throughout the year. o Tributaries ofTNW where tributaries have continuous now "seasonally" (e.g., typically three months each year) ure 
jurisdictionaL Data supporting this conclusion is provided at Section IlI.B. Provide mtionale indicating that tributary flows 
seasonally: 
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Provide estimates for jurisdictional waters in the review area (check all that apply): o Tributary waters: 3,750 linear feelS width (n). o Other non-wetland waters: acres. 
Identify type(s) of waters: 

3. Non-RPWs8 that flow directly or indirectly into TNWs. 
o Watcrbody that is not a TNW or an RPW, but fl()ws directly or indirectly into a TNW, and it has a significant nexus with a 

TNW is jurisdictional. Dalll supporting this conclusion is provided at Section III.C. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary waters: linear !t~et width (fr). o Other non-wetland wafers: acres. 
Identify Iype(s) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
[8J Wetlands directly abut RPW and thus arc jurisdictional as adjacent wetlands. 

[8J Wetlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 
indicating that tributary is perennial in Section III.D.2, above. Provide rationale indicating that wetland is 
directly ahutting an RPW: This wetland has no clear boundaries as strong wetland indicators run seamlessly into 
the tributary. 

o Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide data indicating that tribntary is 
scasonal in Section I1I.B and rationale in Sectioll 1II.D.2, above. Provide rationale indicating thai wllllaml is directly 
abutting an RPW: 

Provide acreage estimates for jurisdictional wetlands in the review area: 40 acreS. 

5. Wetlands adjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do not directly abut an RPW, but when considered in combination with the tributary to which they are ac!lacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisidictional. Data supporting this 
conclusion is provided at Section III.C. 

Provide acreage estimates fhr jurisdictional wetlands in the review area: aerl-'S. 

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination with the tributary to which they are adjacent and 
with similarly situated adjucent wetlands, have a significant nexus with a TNW are jurisdictional. Data supporting this 
conclusion is provided at Section IILC. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.9 

As a general rule, the impoundment ofajurisdictional tributary rcmainsjurisdictional. o Demonstrate that impoundment was created from "waters oflhc U.S.," or o Demonstrate that water meets the criteria for one of the categories presented above (1-6), or o Demonstrate that water is isolated with a nexus to commerce (see E below). 

E. ISOLATED IINTERSTATE OR INTRA-STATEJ WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):IO o which ure or could be used by inlen;tate or /(lreign travelers (hI" recreational or other purposes. o from which fish or shellfish are or could be taken and sold in interstate or foreign commerce. o whieh are or could be used for industrial purposes by industrics in interstate commerce. o Interstate isolated waters. Explain: 

$See Footnote II 3. 
• To complete the analysis refer to the key in Section IIl.D.6 oflhe Instructional Guidebook. 
,. Pri(lr to asserting (lr declining CW A jnrisdiction bas~d solely 011 tbis eategory, Corps Districts will elevate the action to Corps Hnd 1,PA llQ for 
review cOllsistcnt with the process described in the CorpslEPA Memorandum Regarding CWA Act Jurisdiction Following Rapanos. 
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o Other factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review urea (check all that apply): o Tributary waters: linear feel width (ft). o Other non-wetland waters: acre~. 
IdentifY typc(s) of waters: o Wetlands: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o Ifpotential wetlands were assessed within the review area, these area~ did not meet the criteria in the 1987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerce. o Prior to the Jan 200 I Supreme Court decision in "SWANCC," the review area would have been regulated based solely on the 

"Migmtory Bird Rule'" (MBR). 
o Waters do not meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: 
o Other: (explain, ifno[ covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis orjurisdictiotl is the MBR 
faetofs (i.e., presence of migratory birds, presence of endangered species, usc of water for ifrigated agriculturc), using best profcssional 
judgment (cheek all that apply): o Non-wetland waters (Le., rivers, streams): linear feet width (ft). o Lakes/ponds; acres. o Other non-wetland waters: acres. List type of aquatic resourec: o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet the "Significant Nexus" standard, where such 
a finding is required for jurisdiction (check all that apply): o Non-wetland waters (i.e., rivers, streams): linear fect, width (1\). o Lakes/ponds: acres. o Othllf nOli-wetland watllrs: acres. I ,iSI type of aquatic resource: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
I:8J Maps, plans, plots or plat submitted by or OIl behalf of the applicant/consultant: o Data sheets prepared/submitted by or on behalf of the applicant/consultant 

o Office concurs with data sheets/delineation report o Ol1ice does not concur with data sheets/delineation report. o Data sheets prepared by the Corps: o Corps navigable waters' study: o U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. o USGS 8 and 12 digit HUe maps. 
I:8J U.S. Geological Survey map(s). Cite scale & quad name:KilohllllU Quad scale; 1124,000. 
181 USDA Natural Resources Conservation Service Soil Survey. Citation: Foote ct aI, 1972. 
I:8J National wetlands inventory map(s). Cite name: Hawaii. 
o StuteILocal wetland inventory mapes): o fElv1AlFIRM maps: o IOO-year Floodplain Elevation is: (National Geode<-1:ic Vertical Datum ofl929) 
181 Photographs: 0 Aerial (Name & Date): . 

or I:8J Other (Name & Date):Accolllpanying Wetland Delineation May 2011. o Previous determination(s). File no. and date of response letler: 
o Applicable/supporting case law: o Applicablefsupporting scientific literature: o Other information (please specily): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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9.a. Stream perennial, orange OHWM on trestle pier and rocks 

9.b. Orange OHWM on rocks 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

This form should be completed by following Ille instructiolls provided in Section JV oflhe JD Form Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE }1'OR APPROVED JURISDICTlONAL DETERMINA nON (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource 10. Tributary ofPuohokamoa Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State: Hawaii County/parish/borough: Maui City: Makawao 
Centcr coordinates ofsile (lut/long in degree decimal tOl1nat): La!. 20.8068" N, Long. -156.2219° W. 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name of nearest waterbody: Puohokarnoa 
Namc ofncarehi Traditional Navigable Water (TNW) into which the aquatic resource flows: Pacific Oeean 
Name of watershed or Hydrologic Unit Codc (HUC): 
t?:<J Check if map/di,lgnnn of review area and/or potential jurisdictional areas is/are available upon rcquC!>1. o Check if oilier sites (e.g., off site mitigation sites, disposal sites, etc ... ) arc associated with this action and are recorded on a 

different JD form. 

D. REVll!:W PERFORMED FOR SITE EVA LUA nON (CHECK ALL THAT APPLY): o Office (Desk) Determination. Date: o Field Determination. Date(s); 

SECTION If: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are no "lIavigable waters a/the U.S." willl!n Rivers lind Hnrbors Act (RHA) jurisdiction (as defined by 33 CPR part 329) in the 
review area. [Required] o Waters subject to the ebb tmd flow of the lide. o Waters are presently used, or have been used in the past, or may be susceptible lor usc to transport interstate or foreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "wafers oflhe US," within Clean Water Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area [Required] 

1. Wllters ofthe Il.S. 
11. Indicllte presence of waters of U.S. in review area (cheek all that apply): J o TNWs, including territorial seas 

o Wetlands adjacent to TNWs 
t?:<J Relatively pcrmanent waters' (RPWs) that flow directly or indirectly into TNWs 
o Non-RPWs that flow directly or indirectly into TNWs 
t?:<J Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent {o but not directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjaccnt to non-RPWs that flow directly or indirectly into TNWs o Impoundments ofjuri~dictional waters o Isolated (interstate or intrastate) walers, including isolated wetlands 

b. Identify (estimate) size of waters oHhe U.S. in the review area: 
Non-wetland waters: 900 linear feet: 12 width (ft) and/or acres. 
\V etlands: 6 acres. 

c. Limits (boundaries) of jurisdiction based on: Established by OHWM. 
Elevation of established OHWM (if known): 1.5 fect. 

2. Non-regulated waters/wetlands (check If applicable):3 o Potentially jurisdictional waters and/of wctllmds were assessed within the review area and determined to be 1l0tjurisdictiona1. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sectiOJls in Section HI below. 
> For purposes of lhi< IOnD, an RPW is defined as a tributary iliat is not a TNW and Ihallypically flo\\'s year·round or has continuous flow at least "sellsonally" 
(e.g., typically 3 months). 
3 Supporting documentation is presented in Section 1lI.F. 
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SECTIONIII: CWAANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands ndjllcent to TNWs. If the aquatic resonrce is a TNW, complete 
Section IlIA.l and Section III.D.l. only; if the aquatic resource is II wetland adjacent to a TNW, complete Sections III.A.1 and 2 
and Section 111.0.1.; otherwise, see Section Ill.B below. 

1. TNW 
Identity TNW: Not applicable. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": Not applicable. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

Tbis section summarizes information regarding chllracteristics ofthe tributary and its adjacent wetlands, if II ny, lind it helps 
determine wbether or not tbe standards for jurisdiction established nnder RapaDos have been met. 

Tbe agencies will as.~ertjurisdiction over non-navigllble tribntaries ofTNWs where the tributaries are "relatively permanent 
waters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Section 111.0.2. If the aquatic resource is a wetland directly abutting II tributary with perennial flow, 
skip to Section ID.DA. 

A wetland that is adjacent to but thut does not directly ahut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditional navigable water, even 
though a significant nexus finding is not required as II matter of law. 

Iftbe waterbodl is not an RPW, or a wetland directly ubutting an RPW, a JD will require additional data to determine ifthe 
waterbody has II significant nexus with II TNW. If the tributury bas adjacent wetlands, the significant nexus evaluation mllst 
eonsider the tributary in combination with all of its adjacent wetlands. This significant nexus evaluation that combines, for 
analytical purposes, the tributary and all of its adjacent wetlands Is used whether tbe review area Identified in tbe JD request is 
the tributary, or its adjacent wetlands, or both. If the JD covers a tributary with adjacent wetlands, complete Section III.B.t for 
the tributary. Section III.B.2 for any onsite wetlands, and Section III.B.3 for all wetlands adjacent to that tributnry, both onsite 
and off site. The determination whether a significant nexus exists is determined in Section IILC below. 

1. Charncteristics ofnon-TNWs tbat flow directly or indirectly into TNW 

(l) General Area Conditions: 
Watershed size: Pick List 
Drainage area: Pick List 
Average annual rainfall: inches 
Average annual snowfall: inches 

OJ) Physical Characteristics! 
(a) Relationship with TNW: 

o Tributary flows directly into TNW. o Tributary flows through Pick List tributaries before entering TNW. 

Project waters are Pick List fiver miles frolll TNW. 
ProjCl.1 waters are Pick List river miles from RPW. 
Project waters nre Pick List aerial (straight) miles from TNW. 
Project waters are Pick List aerial (straight) miles from RPW. 
Project waters cross or serve lIS state boundaries. Explain: 

Identify flow route to TNWs; 
Tributary stream order, ifknown: 

• Note thaI the Instructional Guidebook contains additional information regardillg swales, ditches, washes, and erosional feaUJres generally and in tile arid 
West. 
S Plow route can be described by identifying, e.g., tributary n, which flows through the review tlrea, to flow into tributary h, which then flows into TNW. 
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(b) General Tributary Characteristics (check all that applv): 
Tributary is: 0 Natural 

o Artificial (man-made), Explain: o Manipulated (man-altered), Explain: 

Tributary properties with respect to top of bank (estimate): 
A vcragc width: feet 
Average depth: fect 
A vemgc side slopes: Pick List. 

Primary tributary substrate composition (check all tbat apply): 
o Silts 0 Sands o COllcrete o Cobbles 0 Gravel o Muck o Bedrock 0 Vegetation, Typel% cover: o Other, Explain: 

Tributary condition/stability [c.g., highly eroding, sloughing banks]. Explain: 
Presence of run/rimelpool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(e) Flow: 
Tributary provides for: Pick List 
Estimate average number of flow cvcnt~ in review area/year: J'ick List 

Dcscribe now regime: 
Other information on duration and volume; 

Sutlhce flow is: Pick Ust. Characteristics: 

Subsurface flow: Pick List. Explain findings: 
o Dye (or other) test performed: 

Tributary has (cheek all that apply): o Bed and banks o OHWM· (check all indicaturs that apply): 
o clear, natural line impressed on the bank 0 o cbanges in the character of soil 00 o shelving o vegetation matted down. bent, or absent 0 o leaf litter disturbed or washed away 0 o sediment deposition 0 o water $taining 0 o other (list): 

o Discontinuous OHWM.1 Explain: 

the presence of litter and debris 
destruction oftcrrestrial vegetation 
the presence of wruck line 
sediment sorting 
scour 
multiple observed or predicted flow events 
abrupt change in plant community 

Iffactors olher thun the OHWM were used to determine lateral extent ofCWAjurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: o oil or scum line along shore objects 0 survey to available datum; o fine shell or debris deposits (foreshore) 0 physical markings; o physicailltarkings/characlcristics 0 vegetation lineS/changes in vegetation types. o tidal gauges o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
Identify specific pollutants, jf known: 

6A natllral or man-made discontinuity in the OHWM docs not necessarily sever jurisdiction (c.g., Where me Slream temporarily flows underground, or where 
[ho OHWM Ira> beoll t~lllov"d by devdoplllell[ 1)( agricultural prdclices). Where there is a break in the OHWM lhat is unrelated to the walNbody's flow 
regime (e.g., flow over a rock outcrop or through aClllvert), the agencies will look forindieators oftlow above and below the break. 
'Ibid. 
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(iv) Biological Characteristics. Channel supports (check all that apply): o Riparian corridor. ClJaracteristics (type, average width): . o WeIland fringe. Characteristics: o Habitat for: o Federally Listed species. Explain findings: o Fish/spawn arC(IS. Explain findings: . 
o Other environmentally-sensitive species. Explain findings; 
o Aquatic/wildlife diversity. Explain findings; . 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly into TNW 

(I) Physical Characteristics: 
(a) General Wetland Characteristics; 

Properties: 
Wetland size; acres 
Wetland type. Explain: 
Wetland qUality. Explain: 

Project wetlands cross or serve as state boundaries. Explain: 

(b) General Flow Relationship \vitb Non-TNW: 
Flow is: Pick List. Explain: 

Surface flow is: Pick List 
Characteristics: 

Subsurface now: Pick List. Explain findings: o Dye (or other) test perfonned: 

(c) Wetland Adjacency Detemlinatioll with Non-TNW: o Directly abutting o Not directly abutting 
o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: o Separated by bennlbarricr. Explain: 

(d) Proximity (Relationship) to TNW 
Project wetlands are Pick List river miles from TN\V. 
Projcct waters are Pick List aerial (straight) miles from TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within tbe Pick List floodplain. 

(ii) Chemical Characteristics: 
Characterize wetland system (e.g., water color is clear, brown, oil film on surface; water quality; geneml watershed 

characteristics; etc.). Explain: 
Identify specific pollutants, if known: 

(iii) Biological Characteristics. Wetland supports (check 1111 that apply): o Riparian buffer. Characteristics (type, average width): o Vegetation type/percent cover. Explain: o Habitat for: o Federally Listed spccies. Explain findings: 
o Fish/spawn areas. Explain findings: . o Other environmentally-sensitiye species. Explain findings: o Aquatic/wildlife diversity. Explain findings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All wetJand(s) being considered in the cumulative analysis: Piek List 
Approximately ( ) acres in total are being considered in the cumulative analysis. 
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For eacb wetland, ~pecify the following: 

Directly abuts? <Y&lJ Size (in acres) Di rcctly abuts'? (YIN) Size (in acres) 

Summarize overall biological, chemical and physical functions being perfilffiled: 

C. SIGNnlCANT NEXUS DETERMINA nON 

A significant nexus analysis will assess the flow characteristics and functions oUhe trihutary itself and the functions performed 
by any wetlands adjacent to the tributary to determine jf they significantly affect tbe cbemicol, physicol, and biological integrity 
ofa TNW. For fllCh of the followingsituatioDs, a significant nexus exists if the tributary, In combination with all orits adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemical, physical and/or biological integrity of a TNW. 
Considerations when evaluating significant nexus include, but arc not limited to the volume, duration, and frequency of tile flow 
of water in the tributary and its proximity to a TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e,g. between a 
tributary and jt~ adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the cffects un the 'I'NW, as identified in the Rupanos Guidance and 
discussed in the Instructional Guidebook. Factors to consider include, for example: 
• Does the tributary, ill combination with its adjacent wetlands (if any), have the capacity to carry pollutants or flood woters to 

TNWs, or w reduce the amount of pollutants or flood waters reaching a TNW? 
• Does the tributary, in combination with its adjacent wetlands (if any), provide habitat and liIecyclc support functions tor fish and 

other species, such as feeding, nesting, spawning, or rearing young for species that are present in the TNW? 
• Does the tributary, in eombinalilm with its adjacent wetlands (if any), have the capacity to transfer nutrients and organic carbon that 

support downstream foodwebs? 
• Does the tributary, in combination with its adjacent wetlands (if any), have other relationships to the phy5ica~ chemical, or 

biological integrity of the TNW? 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should 00 documented 
below: 

1. Significant nexus findings for non-RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributnry itsel1; thcn go to Section m.D: 

2. Significant nexus findings for non;RPW and its adjacent wetlands, where the non-RPW flows direetly or indirectly into 
TNWs. Explain findings ofprescncc or absence o[significanl nexus below, based on the tributary in combinalion with all of Us 
adjacent wetlands, then go to Section III.D: 

3. Significant nexus findings fOI' wetlands adjacent to an RPW but that do not directly abut the RPW. Explain findings of 
presence or absence of significant nexus below, bascd on (hc tributary in combination with all of its adjacent wetlands, then go to 
Section IrI.D: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

I. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: o TNWs: IinC'df feet width (ft), Or, acres. o Wetlands adjacent to TNWs: acres. 

2. RPWs that flow directly or Indirectly into TNWs. 
121 Tributaries ofTNWs where tributaries typically now year-round nre jurisdictional. Provide data and rationale indicating that 

tributary is perennial: This tributary maintains a constant trickle of water that seeps out from the soil from the ndjacen! 
palustrine forcsted hiIlslopc wetlWld, but during frequent rainfall cvents it CWl run to a depth of2 feet or more. This region 
averagcs 300 inches of rain per year that is distributed throughout the year. o Tributaries ofTNW where triblltaries have continuous flow "seasonally" (e.g., typically three montbs each year) are 
jurisdictional. Data supporting this conclusion is provided at Section IlI.B. Provide rationale indicating that tributary flows 
seasonally: 
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Provide estimates for jurisdictional waters in thc fi.,"vicw arca (check all that apply): 
t8l Tributary waters: 3,600 linear fccl 6 width (ft). o Other non-wetland waters: acres. 

Identify type(s) of waters: 

3. Non-RPWs8 that flow directly or indirectly into TNWs. o Waterbody iliat is not a TNW or an RPW, but flows directly or indirectly into a TNW, and it has a significant nexus with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Section IlI.C. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tribu!llry waters: linClU" fect width (ft). o Other non-wetland waters: acres. 
Identify lypc(s) of waters: 

4. Wetlands directly abutting lin RPW that flow directly or indirectly into TNWs. 
t8l Wetlands directly abut RPW and thus are jurisdictionlll as adjacent wetlands. 

t8l Wetlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 
indicating that tributary is perennial in ScctionIlI.D.2, above. Provide rationale indicating that wetland is 
directly abutting an RPW: This wetland has no clear boundaries as strong wetland indicators run seamlessly into 
the tributary. 

o Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide data indicating that tributary is 
seasonal in Section nr.B and raiionalc in Section TIl.D.2, ahove. Provide rationale indicating that welland is directly 
abutting an RPW: 

Provide acreage estimates for jurisdictional wetlands in the review arca: 2C} aeres. 

5. Wetlands adjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs. 
o Wetlands tbat do not directly abut an RI'W, but when considered in combination with the tributary to which they are adjacent 

and with similarly situated adjacent wetlands, have a significant nexus with a TNW arc jurisidictional. Data supporting this 
conclusion is provided at Section UtC. 

Provide acreage estimates for jurisdictional wetlands in the review ares: acres. 

6. Wetlands adjacent to non-RPWs that flow diredly or indirectly into TNWs. o Wetlands adjacent to stich waters, and have when considered in combination with the tributary to which they arc adjacent and 
with similarly sHuatcd adjacent wetlands, have a significant nexus with a TNW arc jurisdictional. Data supporting this 
collclusion is provided at Section Ill.C. 

Provide estimates for jurisdictional wetlands in the rcview ares: acres. 

7. Impoundments of jUrisdictional waters.9 

As a gencral rule, the impoundment of ajurisdictionaltributary remains jurisdictional. o Demonstrate that impoundment was created from "waters ofthc U.S.," or ' o Demonstrate that water meets the criteria for onc of the categories presented above (1-6), or o Demonstrate that water is isolated with a nexus 10 commerce (see E below). 

E. ISOLATED [INTERSTATE OR INTRA..sTATE] WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADATION OR DESTRUCfION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy}:1O o which arc or could be used by interstate or foreign travelers for recreational or oilier purposes. o fTOm which Ilsh or shellllsh are Of could be taken and sold in interstate or foreign conuncrce. o which are or could be used for industrial purposes by industries ill interstate commerce. o Interstate isolated waters. Explain: 

'Sec Footootc # 3. 
; To complete the analysis rereno the key in Section 1Il.D.6ofthe lnsm,.nonai Guidebook. 
I. Prior t119$Serllng or declining CWA jurisdiction based "oldy on this category, Corp. DMritl. willel.vat" the IIclion to Corps and EPA IlQ for 
review conslstcnt with the process described in the CorpslEPA Memorlll1dum Regarillng OVA Act Jurisdiction Fo/loll'illg Ropl1/tDS. 
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o Other factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review area (check all that apply): 
o Tributary waters: linear feet widUl (1\). o Other non-wetland waters: acres. 

Identify typc(s) of waters: 
o Wetlands: acres. 

F. NON ... JURISDICTIONAJ, WATERS, INCLUDING WETLANDS (CHECK ALL TlIA T APPLY): o If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Enginecrs 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated waters with 110 substantial nexus to interstate (or foreign) commerce. 
o Prior to the lan 2001 Supreme Court decision in "SWANCC," the review area would have been regulated based ~ on the 

"Migratory Bird Rule" (MBR). 
o Wllters do not meet the "Significant Ncxus" sHmdard, where such a finding is required for jurisdiction. Explain: 
D Other: (explain, ifnot covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where the sole potential bllsis of jurisdiction is the MRR 
factors (Le., presence of migratory birds, presence of endangered speeies, use of water lor irrigated agriculture), using hebi professiooa! 
judgment (check all that apply): o Non-wetland waters (i.c", rivers, streams): linear feet width (ft). 
o Lakes/ponds: acres" o Other non-wetland waters: acres. List type of aquatic resource: 
D Wetlands: acres. 

Providc acreagc estimates for non-jurisdictional waters in the review area that do not mect the "Significant Nexus" standard, where such 
a finding is requircd for jurisdiction (check all that apply): o NOll-wetland watcrs (i.e., rivers, streams): lincarfeel, width (ft). o Lakes/ponds: acres. o Other non-wetland waters: acres" List type of aquatic resource: o Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
[8J Maps, plans, plOls or plat submitted by or on behalf ofthe applicant/consultant: o Data shcets prepared/submitted by or on behalf ofthe applicant/consultant. o Office concnrs with data sheetsldelinention report. o OfIice does noL concur with dllta sheets/delineation report. 
o Data sheets prepared by the Corps: o Corps navigable waters' study: 
o U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. 

D USGS 8 and 12 digit HllC maps. 
[8J U.S. Geological Survey map(s). Cite sC~lle & quad name:Kilohana Quad, Seale 1/24,000. 
[8J USDA Natural Resources Conservation Service Soil Survey. Citation:foote et aI, 1972. 
[8J National wetlands inventory map(s). Cite name:Hawaii. o StatcILocal wetland inventory map(s): o FEMAfl'IRM maps: o 100-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
[8J Photographs: 0 Aerial (Name & Dllte): . 

or [8J Other (Name & Date);accompanying wetland delinention, May 201 1. 
o Previous detcnnination(s). File 110. and date of response letter: 
o AppIJcable/supporting case law: o Applicable/supporting scientific literature; o Other information (please specify): 

B. ADDITIONAL COMMENTS TO SUPPORT JD; 
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lO.a. Stream perennial, orange OHWM on rocks and trestle piers 

10.b. Orange OHWM on rocks and trestle pier 



APPROVED JURISDICTIONAL DI<:TERMINATION FORM 
U.S. A rmy Corps of Engineers 

TIlis form should be completed by :toll owing the instructions provided in Section IV oflhe JD Form Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATIQN 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DISTRICT OFFICE, FILE NAME, AND NUMBER: 
Waikamoi Timber Flume Replacement, Aquatic Resource II. Tributary ofPuohokamon Stream 

C. PROJECT LOCATION ANll BACKGROUND INFORMATION: 
State:Hawaii County/parish/borough: Maui City: Makawao 
Center coordinates of site (latllong in degree decimal format): Lat. 20.8066° N, I,(lng. -156.2218° W. 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name ofneare~1 waterbody: Puohukamou Stream 
Name ofnearesl Traditional Navigable Water (1NW) into which the uquutie resource flows: Pacific Oeeao 
Name of watershed or Hydrologic Unit Code (1'lUe): 
[8j Check if map/diagram of review urea aod/or potential jurisdictional areas is/are available upon request. o Check if other sites (e.g., off site mitigation siles, disposal sites, etc ... ) arc associated with this action and are recorded OIl a 

different 10 fonn. 

D. REVIEW PERFORMED "'OR SITE EVALUATION (CHECK ALL THA T APPLY): o Office (Desk) Determination. Date: 
o Field Determination. Datc(s): 

SECTION II: SUMMARY OF FINllINGS 
A. RItA SECTION 10 llETERMINATIONOF JURISIlICTION. 

There Are no "naVigable waters of the U.S." within Rivers aod Harbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area. [Required] o Waters subject to the ebb and flow of the tide. 

o Waters are presently used, Of have been used in the past, or may be susceptible for use to Inmsport interstate or foreign commerce. 
Explain: 

B. CWA SECTION 40411ETERMINATION OF JURISIlICTION. 

There Are "waters of/he us." within Clean Water Act (CWA)jurisdiction (as defined by 33 CFR part 328) in the review area. [Required] 

1. Waters ofthe U.S. 
u. Indicate presence of waters of U.S. in review area (check all that apply): 1 o TNWs, including territorial seas o Wetlands adjacent 10 TNWs 

[8j Relatively permanent waters2 (RPWs) lhat flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into 1NWs 
[8j Wethlllds directly abutting RPWs tbat flow directly Of indiredly into 1NWs o Wetfaods adjacent to but not directly abutting RPWs that flow directly or indirectly into 1NWs o 'Wetlands adjacent to non-lU'Ws that flow directly or indirectly into TNWs o Impoundments ofjurlsdietional waters 
o Isolated (interstate or inlrdslate) waters, including isolated wetlands 

b. Identify (estimate) size of waters oftbe U.S. in fbe review area: 
Non-wetland walers: 500 linear fect: 8 width (ft) aod/or acres. 
Wetlands: 4 acres. 

c. Limits (boundaries) of jurisdiction based on: Established by OHWM. 
Elevation of established OHWM (ifkllown): I foot. 

Z. Non-regulated waters/wetlands (check if applieable):' o Potentially jurisdictional waters and/or wetlands werc assessed within the review area lind determined to be not jurisdictional. 
Explain: 

I Boxes Checked below shall he supported by completing the appropriate sections in Section IfI below, 
, For purposes oflhis fonn, an RPW is defined as a tributary that is not a TNWand that typically flows year-mund or has continuous flow at least "sea.~()nally" 
(e.g., typically 3 months). 
1 Supporting documentation is presented in Section IlI.E 
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SECTION III: CWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. If the aquatic resource is a TNW, complete 
Section III.A.l and SectionIlJ.D.I. only; if the aquatic resource is a wetland adjacent to a TNW, complete Sections UI.A.l and 2 
and Section III.D.I.; otherwise, see Section III.B below. 

1. TNW 
Identify TNW: N/A. 

Summarize rationale supporting detennination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wethllld is "adjacent": nla. 

B. CHARACTERISTICS OF TRlBllTARY (,mAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rapaflos have been met. 

The agencies willllssert jnrisdiction over non-navigable tributaries ofTNWs where the tributaries are "t'elatively IlcrmaDcnt 
waters" (RPWs), i.e. tributaries that typically flow year-round or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but bas year-round 
(perennial) flow, skip to Section III.D.2. Uthe aquatic resource is a wetland dir<lctly abutting a tributary with perennial flow, 
skip to Section IU.DA. 

A wetland that is adjacent to but that do('o5 not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence ofa significant nexus between II 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and 11 traditional navigahle water, even 
tbough a significant nexus finding is not required as a matt<lr oflaw. 

lftlle waterbody4 is not an RPW, or a wetlllnd directly IIbutting nn RPW, a JD will require additional data to determine if the 
waterbody has a significant nexus with II TNW. If the tributary has adjacent wetlands, the significant nexns evaluation must 
consider the tributary in com hlnation with all of its adjacent wetlands. This significant nexus evaluation that combines, for 
analytical purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in tbe JD request is 
the tributnry, or its adjacent wetlands, or both. If the JD covers n tributary with adjacent wetlands, complete Section Hl.B.l for 
the tributary, Section IlI.B.2 for any onsite wetlands, and Section IIl.B.3 for all wetlands adjacent to that tributary, botb onsite 
and off site. The determination whether a significant nexus exists is determined in Section lTI.C below. 

I. Cbaracteristics of non-TNWs that flow directly or indirectly into TNW 

(I) General Aren Conditions: 
Watershed size: Pick List 
Drainage area: Pick List 
Average annual rainfall: inches 
Average annual snowfall: inches 

(ii) Physical Characteristics: 
(a) Relationship with TNW: o Tributmy flows directly into TNW. o Tributary flows through Pick List trihuimies before entering TN W. 

Project wnters arc Pick List river miles /i'om TNW. 
Project waters are Pick List river miles Ii-om RPW. 
Project waters are Pick List aerial (straight) miles iTom lNW. 
Project walers are Pick List aerial (straight) miles fr0111 RPW. 
Project waters cross or serve as statc boundaries. Explain: 

Identify flow route to lNW5
: 

Tributary stream order, if known: 

• Note thaI the Instructional Guidebook contains additional information regarding swales, ditches, washes, and erosiollalfcatures generally and in the arid 
West. 
; Flow route can be described by identitying, e.g., tributary a, which tlows through the review area, to tlow into tributary b, which then 110ws into TNW. 
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(b) General Tributary Charactcristics (check all that apply): 
Tributary is: 0 Natural 

D Artificial (man-made). Explain: 
o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feet 
Avernge depth: feet 
Average side slopes: Pick List. 

Primary tributary substrate composition (check all that apply): 
o Sills 0 Sands o Concrete 
o Cobbles 0 Gruvel o Muck o Redrock 0 Vegetation. Typel% cover: o Other. Explain: 

Tributary condition/stability [e.g., highly eroding, sloughing banks]. Explain: 
Presence of run/rime/pool complexes. Explain: 
Tribulliry geometry: Pick List 
Tributary gradient (approximate average slope): % 

(e) Plow:. 
Tributary provides lor; Pick List 
Estimate average number of flow cvents in review area/year: Pick List 

Describe flow regime: 
Other information on duration and volume: 

Surface flow is: Pick List. Characteristics: 

Subsurface flow: Pick List. Explain findings: o Dyc (or othcr) test performed: 

Tributary ha~ (check all that apply): o Bcd and banks o OHWM6 (ch~ck 1I11 indicators that apply): 
D clear, natural line imprcssed on the bank 0 the prescncc oflitter and debris o changes in the charactcr of soil 0 destruction ofterresttial vegetation o shelving 0 tbe presence of wrack line o vegetation matted down, bent, or absent D sediment sorting o lcanitter disturbed or washed away 0 scour 
o sediment deposition 0 multiple obscrved or predicted flow events o waler staining 0 abrupt change in plant community o othcr (list): o Discontinuous OHWM.' Explain: 

If filctors other than the OlIWM were used to determine lateral extent ofCWAjurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: 
o oil or scum linc along shore objects 0 survey 10 available datum; o fine shell or debris deposits (foreshore) D pbysicul markings; o physical markings/charactcristics 0 vegetation lincS/chllllges in vegetation types. o tidal gauges 
D olher (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
Identify specific pollutanls, ifknowu: 

'A natural or man-made discontinuity in the OHWM docsnol necessarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where 
the OIiWM has been removed by development or agricultural practices). Where there is a break in the OHWM that is unrelated to the waterhody's flow 
regime (e.g., flow over a rock outcrop or through a culvert), the agencies will look for indicators ofllow above and below UIC break. 
'lbid. 
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(iv) Biological Characteristics. Challllel supports (cbeck all that apply): o Riparian corridor. Characteristics (type, average widtJI): . o Wetland Hinge. Characteristics: o Habitat for: o Federally Listed species. Explain findings: o Fish/spawn areas. Explain findings: . o Other cnvironmcntally"sensitive species. Explain findings: o Aquatic/wildlife diversity. Explain findings: . 

2. Characteristics of wetlands adjacent to lIon-TNW that flow directly or indirectly into TNW 

(i) Physical Characteristics: 
(a) General Wetland Charac!J.<ristics: 

Properties: 
Wetland 5i7£: acres 
Wetland type. Explain; 
Weiland quality. Explain: 

Project wetlands eross or serve as state boundaries. Explain: 

(b) General Flow Relationship with Non-TNW: 
Flow is: Pick List. Rxplain: 

Surfacc flow is: Pick List 
Characteristics; 

Subsurface flow: l'ick l,ist. Explain findings: o Dye (or other) test perfomled: 

(e) Wetland Adjacency Determination with Non-TNW; o Directly abutting o Not directly abutting o Discrete wetland hydrologic conncction. Explain; o Ecological connection. Explain: o Separated by berm/barrier. Explain; 

(d) Proximity (Relationship) to TNW 
Project wetlands arc Pick List river miles from TNW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Flow is lrom: Pick List. 
Estimate approximate locatiun of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristic,q: 
Characterize wetland system (e.g., waler color is clear, brown, oil film 011 surface; water quality; gencral watershed 

characteristics; etc.). Explain: 
IdentifY specific pollutants, ifknowll; 

(iii) Biological Characteristics. Wetland supports (chcck all that apply): o Riparian buffer. Characteristics (type, average width); o Vegetation type/percent cover. Explain: o Habitat for: o Federally Listcd species. Explain findings: o Fish/spawn areas. Explain findings: . o Othcr environmentally-sensitivc species. Explain findings: o Aquatic/wildlife diversity. Explain findings: 

3. Characteristics of all wetlands adjacent to tbe tributary (if any) 
All welland(s) being considered in the cumulative analysis: Pick List 
Approximately ( ) acres in total are being considered in the cumulative analysis. 
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for each wetland, specifY the following: 

Directly abuL~? (YI~D Size (ill acrclll Directlv abuts? (YIN) Sire (in acres) 

Sunlmarizc overall biological, chcmicallllld physical functions being performed: 

Co SIGNIFICANT NEXUS DETERMINATION 

A significant nexus analysis will assess the flow characteristics and fnnctions ofthe tributary itself and the fUnctions performed 
by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical, and biological integrity 
of a TNW. For each of the fol/owing situations, a significant nexus exists ifthe tributary, in combination with all ofits adjacent 
wetlands, has more than a speculative or insubstantial effect on the chemical, physical and/or biological integrity nf a TNW. 
Considerations when evaluating significant nexus include, but are not limited to the \'olumc, durlltion, and frequency of the flow 
of water in the tributary and its proximity to a TNW, and the funetions performed by the tributary and all its adjacent 
wetlands, It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solcly determinative of significant nexus. 

l)raw connections between the features documented and the effects on the T!'.'W, as identified in the RapOllOS Guidanec and 
discussed in the Instructional Guidebook:. Factors to consider indude, for example: 
• Docs the tributary, in combination with its adjacent wetlands (irany), have the capacity to carty pollutants Of flood waters to 

TNWs, or to reduce the amount of pollutants Of flood water:; reaching a TNW'! 
Docs the tributary, in cumbination witll its adjacent wetlands (ifllllY), provide habitat and !ifeeyc!e support functions [or fish and 
other species, such as fceding, nesting, spawning, or rearing young filr species that are present in the TNW? 
Does the tributary, in combination with its adjacent wetlands (if any), have the capacity to transfer nutrients and organic carbon that 
support downstream food webs? 

• Does the tributary, in combination with its adjacent wetlands {if any), have other relationships to the physical, chemical, Or 

biological integrity of the TNW'! 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should he documented 
below: 

1. Significant nexus findings for non-RPW that has no adjacent wetlnnds and flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributary itself, then go to Section mJ); 

2. Significant nexus findings for non·RPW and its adjacent wetlands, where the non-RPW flows directly nr indirectly into 
TNWs. Explain findings ofprescnce orubsencc of significant nexus below, based Oll the tributary in comhination with all orits 
adjacent wetlands, then go to Section 1I1.D: 

3. Significant nex.us findings for wetlands adjacent to an RPW but that do not directly nbut the RPW. Explain findings of 
pres<-'l1ce or absence of significant nexus below, based on the Iributary in combination with all ofils adjacent wetlandS, then go to 
Section III.D: 

D. DETERMINATIONS OF JURISDICTlONAI, FINDINGS. THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TNWs and Adjacent Wetlands. Check al! lhut apply and provide size estimates in review area; o TNWs: linear feet width (ft), Or, acres. o Wetlands adjacent to TNWs: acre~. 

2. RPWs that flow diredly or indirectly into TNWs. 
[8l Tributaries ofTNWs where tributaries typically flow year-round are jurisdictional. Provide data and rationale indicating that 

lributary is perennial: This tributary maintains a constant trickle of water !lla! seeps (lut from the soil from the adjacclIl 
palustrine forested hillslopc wetland, but during frequent rainfall cwnlS it can run to a depth of2 feet or more. This region 
averages 300 inches of rain per year that is distributed throughout the year. o Tributaries ofTNW where tributaries have continuous flow "seasonally" (e.g., typically three months each year) arc 
jurisdictional. Data supporting this conclusion is provided at Section IIU3. Provide rationale indicating that tributary flows 
seasonally: 
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Provide estimates for juri~dictional waters in the review arc-.! (check alllhat apply); 
[g] Tributary watcrs: 500 linear feet 8 width ell). o Othcrnon-wctland waters: acres. 

Identify typc(s) of waters; 

3. Non-RPWs8 that flow directly or indiredly into TNWs. 
o Watcrbody that is not a TNW or an RPW, but flows directly or indirectly into a TNW, and it h~ a significant nexus with a 

TNW isjurisdictional. Data supporting this conclll~ion is provided at Section m.e. 

Provide estimat(..'S for jurisdictional waters within the review area (cheek all that apply): o Tributary waters; linear feet width (ft). o Other nOll-wetland waters: acres. 
Identity type(s) ofwat=: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
[g] Wetlands directly abut RPW and thus are jurisdictional as adjacent wetlands. 

[g] Wctlands directly abutting an RPW where tributaries typically flow year-round. Provide data and rationale 
indicating that tributary is perennial in Section IlI.D.2, above. Provide ratiomde indieating that wetland is 
directly abutting an RPW: This wetland has no clear boundaries as strong wetland illdicators run seamlessly illto 
the tributary. 

o WethUlds directly abutling all RPW where tributaries typically flow "seasonally." Provide data indicating that tributary is 
seasonal in Section IlI.S and ratiollule in Section 1II.D.2, above. Provide rationale indicating that wetland is directly 
abntting an RPW: 

Provide acreage "'~timatcs for jurisdictional wetlands in the rcviewarea: 4 acres. 

5. Wetlands adjacent to but 1I0t directly abutting an RPW that flow directly or indirectly into l'NWs. o Wetlands that do not directly abut (til RPW, but when considered in combination with thc tributary to which they arc adjacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisidiclionui. Data supporting this 
conclusion is provided !It Section 1I1.e. 

Provide acreage estimates for jurisdictional wetlands in the revicw area: acres. 

6. Wetlands adjacent to non-RPWs that now directly or indiredly into TN\\-'s. o Wetlands adjacent to such waters, and have when C-Ollsidcrcd in combination with the tributary to which tlley arc acljacent and 
with similarly situated aqjacent wetlands, have a significant nexus with a TNW arc jurisdictional. Data supporting this 
conclusion is providL'() at SectionlIl.C. 

Provide estimates for jUrisdictional wetlands ill the review area: acres. 

7. Impoundments of jurisdictional waters! 
As a general rule, the impoundment of ajurisdictional tributary remains jurisdictional. o Demonstrate that impoundment was crCllted from "waters of the U.S.," or o Demonstrate !lla! water meets the criteria for one of the categories presented abovc (1-6), 01" o Demonstrate that water is isolated with a nexus to commerce (see E below). 

E. ISOLATED IINTERSTA TE OR INTRA-STATEI WATERS, INCLUDING ISOLA TED WETLANDS, THE USE, 
DEGRADA nON OR DESTRUCTION OF WIIICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECI( ALL THAT APPLy):I. o whleh arl;) or could be used by interstate or foreign travelers tor recreational or other purposes. o from which fish or shellfish are or could be taken and sold in interstate or foreign commercc. 
o which are or could be uS\:d for industrial purposes by industries in interstate commercc. o Interstate isolated waters. Explain: 

'Sec Footnote 113. 
'To complete the analysis refer to !lIe key in Section 1Il.D.6 of the Instructional Guidebook. 
10 Prior to assertinJ': or declining CWA jurisdiction based solely on this category, Corps Districts will elevate the action to Corps Hud EPA HQ for 
review consistent with tbe process descrihed In the CorpslEPA M,mwrandum Regarding CWA Act JUristiidiOJI Follnwing Hoponos. 
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o Other factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the revie\v area (check all that apply): 
o Tributary walers: linear feet width (ft). o Other non-wetland waters: acres. 

Identi/y type(s) of waters: o Wetlands: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o If potential wetlands were assessed within the review area, thesc areas did not meet the criteria in the 1987 Corps of Engineers 
Wetland Delineation Manual and/or appropriate Regional Supplements. 

D Review area included isolatcd waters with no substalltialncxus to interstate (or foreign) commerce. o Prior to thc Jan 2001 Supreme Court decision in "SWANee," the review arca would have been regulated based solely on the 
"Migratory Bird Rule" (I'VfBR). 

00 Watcrs do not mcct the "Signilic,ml Nexus" standard, where such a finding is required lor jurisdiction, Explain: 
Other: (explain, ifnot covered above): 

Provide acreage estimates for non-jurisdictional waters in the review area, where thc sole potential basis of jurisdiction is the MBR 
factors (i.e .• presence of migratory birds, presence of endangered species, usc of water for irrigated agriculture), using best professional 
judgment (check all that apply): 
D Non-wetland waters (Le., rivers, streams): linear teet width (ft). 
D Lakes/ponds: acres. 
D Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres, 

Provide acreage estimatcs for non-jurisdictional waters jn the review area that do not meet the "Significant Ncxus" standard, where such 
a finding is required for jurisdiction (check allthut apply): 
D Non-wctland waters (i.e., rivers. SlrcanlS): linear feet, width (ft). o Lakes/ponds: acres. 
o Other non-wetland waters: acres. List type of aquatic resource: 
D Wetlands: ncres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all tbat apply -checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below): 
[8J Maps, plans, plots or plat submitted by Of on behalf of the applicant/consultant: 
o Data sheets prepared/submitted by or on behalf ofthe applicant/consultant 

D Office concurs with data sheclsfdelineation report 
D Office docs not concur with data sheets/delineation report. 

o Data sheets prepared by the Corps: 
D Corps navigable waters' study: 
o U.S. Gco\ogicn\ Survey Hydrologic Atlas: 

D USGS NHD data o USGS 8 and 12 digit HUC maps. 
[8J U.S. Geological Survey map(s). Cite scale & quad name:Kilohana scale: 1124,000. 
[8J USDA Natural Resources Conservation Service Soil Survey. Citation:Foote ct aI, 1972. 
[8J National wetlands inventory map(s). Cite name: Hawaii. 
o State/Local wetland inventory map(s): o FEMNFIRM maps: 
D 1000year Floodplain Elevation is: (National Gcodectic Vertical Datum of 1929) 
[8J Photographs: 0 Aerial (Name & Datc); 

or!8J Othcr (Name & Date):Accompanying Wetland Delination May 2011. 
D Previous determination(s). File no. and date of response letter: 
D Applicable/supporting case law; 
D Applicable/supporting scientific literaturc: 
D Other information (please specify); 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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II.a. Stream perennial, orange OHWM on rocks 

II.b. Orange OHWM on trestle piers 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

This form should be completed by following the instructions provided in ~ection IV of the 1n Fonn Instructional Guidebook. 

SECTION I: BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVED JURISDICTIONAL DETERMINATION (JD): 

B. DfSTRfCT OFFICE, FILE NAME, AND NUMBER: 
Wllikllmoi Timber Flume Replacement, Aquatic Resource 12. Tributary of Haipullcna Stream 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
State:Hawali County/pllrishlborough: Maui City: Makawao 
Center coordinates of site (lat/long in degree decimal fonnat): Vlt. 20.&065° N, Long. -156.2216° W. 

Universal Trnnsverse Mercator: lJTM Zone 4 NAn 83 
Name of nell rest waterbody: Haipuaena Stream 
Name of nearest Traditional Navigable Water (TNW) into which (he aquatic resource llows; Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): 
121 Check if map/djagnull of review area amI/Of potential jurisdictional areas is/are available upon request. o Chcck ifother sites (e.g., ollslte mitigation sites, disposal sites, etc ... ) arc associated with this action and are recorded on a 

different JD form. 

D. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY): o Office (Desk) Detennination. Date: 
o Field Determination. Date(s): 

SECTION II: SUMMARY OF FINDINGS 
A. RHA SECTION 10 DETERMINATION OF JURISDICTION. 

There Are no "navigable waters '1flhe U.S," within Rivers and Harbors Act (RHA) Jurisdiction (as defined by 33 CFR part 329) in the 
review area. [Requiredl o Waters subject to the ebb and flow of the tide. o Waters are'presently used, or have been used in the past, or may be susccptible for use to transport interstate or fbreign commerce. 

Explain: 

B. CWA SECTION 404 DETERMINATION OF JURISDICTION. 

There Are "wafers of the U.s." within Clean Water Act (CWA) jurisdiction (as detined by 33 CFRpart 328) in the review area. [ReqllirecZl 

1. Waters oUlte U.S. 
a. Indicate presence of waters of U.S. 10 review area (check all that apply): 1 o TNWs, including territorial seas o Wetlands adjacent to TNWs 

121 Relatively permanent waters2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that flow directly or indirectly into TNWs 
121 Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to but not directly abutting RPWs that llow directly or indirectly into TNWs o Wctlands adjacent to non-RPWs that flow directly or indirectly into TNWs o Impoundments of jurisdictional waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size of waters ofthe U.S. in the review area: 
Non-wetland walers: 1,100 linear feel: 6 widtJl (ll) and/or acres. 
Wetlands: to acres. 

c. Limits (boundaries) of jurisdiction based on: Establisbed by OHWM. 
Elevation ofcstablished OHWM (ifknown): 0.5 feet. 

2. Non-regulated waters/wetlands (check if applieable):3 o Potentially jurisdictional waters and/or wetlands were assessed wilhin the review area and detennined to be not jurisdictional. 
Explain: 

J Boxes checked below shall be supported by completing the appropriate sections in Sectionlll below. 
2 l'or purposes of this fum), an RPW is defined as a tributary that is not a TNW a.nd that typically flows year-round or has oontinuous /low at least "seasonally" 
(e.g., typically 3 months). 
3 Supporting documentation is presented in Section m.F. 
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SECTION In: eWA ANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. If the aquatic resource is a TNW, complete 
Section III.A.l and Section III.D.I. only; ifthe aquatic resource is a wetland adjacent to a TN''', complete Sections III.A.1 and 2 
and Section III.».1.; otherwise. see Section III.B below. 

1. TNW 
Identify 1NW: nla. 

Summurize mtiollule supporting determinution: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": n/a. 

B. CHARACTERISTICS OF TRIBUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands. if any. and it belps 
determine whether or not the standards for jurisdiction established ullder RHPIJnOS have been met. 

The agencies will assert jurisdiction over non-navigable tributaries ofTNWs where the tributaries are "relatively permanent 
wllters" (RPWs}, i.e. tributaries that typiclllly flow YClIr-rouIJd or have continuous flow at least seasonally (e.g., typically 3 
months). A wetland that directly abuts an RPW is also jurisdictional. If the aquatic resource is not a TNW, but has YCllr-round 
(perennial) flow, skip to Section 1lI.D.2. If the aquatic resource is a wetland directly abuttillg a tributary with perennial flow, 
skip to Sectioll UI.D.4. 

A wetland that is adjacent to but that does not directly abut an RPW requires a significallt nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexlls betweell a 
relatively permanent tributary that is not perennial (lind its adjllccnt wetlallds if any) and n traditiollal navigable water, e~'en 
thollgh a significant nexus finding is not required as a matter of law. 

If the waterhodl is 1I0t 1111 RPW, or a wetlalld directly abutting an RPW, a .ID will require additionnt data to determine if the 
waterbody has a significant nUlls with a TNW. If the tributary bas adjacent wetlands, the signific"nt nexus evalulltioll mllst 
cOllsider the tributary in comhination with all of its adjacent wetlands. Tbis significant nexus evaluation that combilles, for 
lIolilyticni pllrposes, tbe tributary lind aU of its IIdjaccnt wetlands is used whether the review area identified in the JD request is 
the tributary, or its adjacent wetlands, or botb. If the JD covers a tributllry with adjacent wetlallds, complete Section nl.B.t for 
the tributary, Sectioll IIl.B.2 for any onsite wetlands, and Section IH.B.3 for all wetlands adjncent to that tributary, both oasite 
alld offsite. The determinatioll whether a significant nexus exists is determined in Sectioll IfI.C below. 

I. Characteristics of nOli-TNWs that flow directly or indirectly into TNW 

(i) Gelleral Area Conditiolls: 
Watershed size; Pick List 
Drainage area: Pick List 
Averllge annual rainfall: inches 
Average annual snowfall: inches 

(ii) Physical Characteristics: 
(a) Rel!ltiQI1§.!J!pjyjl!J TNW: o Tribulllly flows directly jnto TNW. o Tributary flows through Pick List tributaries before entering TNW. 

Project waters arc Pick List river miles from INW. 
Project waters arc Pick List river miles from RPW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Project waters arc Pkk List aerial (straight) miles from RPW. 
Project waters erOSs or serve as state boundaries. Explain: 

Identify flow route to TNW5
: 

Tribulllly stream order, ifknown: 

"Note that the Instructional Guidebook contains additional infofllwtion regarding swales. di(eIUls, washes, and erosional features generally and in the arid 
West 
$ Flow routc can be described by identifying, e,g., tributary n, which tlows IhrOllgh the review area, to flow into tributary b, which then flows into TNW. 
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(h) General Trihutarv Characteristics (check all that apply): 
Tributary is: 0 Natural 

o Artificial (man-made). Explain: o Manipulated (man-altered). Explain: 

Tributary properties with respect to top of bank (estimate): 
A vcmgc width: fect 
Average dcpth: feet 
Average sidc slopes: Pick List. 

Primary tributary substrate composition (check all that apply): 
o Silts 0 Sands o Cobblcs 0 Gravel o Bedrock 0 Veger.ltion. Type/%covcr: o Other. Explain: 

Tributary condition/stability fc.g., highly eroding, sloughing banks]. 
Presence of run/riffle/pool complexes. Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(c) Plow: 
Trihutary provides tilT: Pick Ust 

o Concrete o Muck 

Explain: 

Estimate average number of flow events in review area/year: Pick List 
Describe 1101'1 regime: 

OUII,':r information on duration and volume: 

Surface flow is: Pick List. Characteristics: 

Subsurtace flow: Pick List. Explain tindings: o Dye (or other) test performed: 

Tributary has (check all that apply): o Bed and banks o OHWM6 (check all indicators thm apply): o clear, naturallille impressed on the bank 0 the presence of litter and dehris o changes in the character ofsoi! 0 tlestroetion of terrestrial vegetation o shelving 0 the presence of wrack line o vegetation matted down, bent, or absent 0 sediment sorting o leaflitle; disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted flow events o water staining 0 abntpt change in plant community o other (list): 
o Discontinuous OHWM.7 Explain: 

Iffactors other than the OHWM were lIsed to determine laternl extent ofCWAjurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Wafer Mark indicated by: 
o oil or scum line along shore oqjects 0 survey to available datum; o fine shell or debris deposits (foreshore) 0 physical markings; o physical markingslchamcteristics 0 vegetation lines/changes in vegetation types. o tidal gauges o (}ther (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., waler color is clear, discolored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
Identity specilic pollutants, if known: 

"A natural or man-made discontinuity in the OHWM does not necessarily sever jurisdiction (e.g., where the stream temporarily flows underground, or where 
the OHWM has been removed by development or agricultural pracliccs). Where there is a break in the OHWM that is unrelated to tJle waterhody's flow 
regime (e.g., flow OWr a rock outcrop or Ihmugh a culvert). the agencies will look for indicators of flow above and below the break. 
'Ibid. 
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(iv) Biological Characteristics. Channel supports (check all that allply): o Riparian corridor. Characteristics (type, average width): . o Wetland Il·jnge. Characteristics: 
o Habitat for: o Federally T .isted species. Explain findings: o Fish/spawn areas. Explain findings: o Other environmentally-sensitive species. Explain findings: 

o Aquatic/wildlife diversity. Explain findings: 

2. Characteristics of wetlands adjacent to non-TNW that flow directly or indirectly into TNW 

<I) Physical Characteristics: 
(a) General Wetland Characteristics: 

Properties: 
Wetland size: aCres 
Wetland type. Explain: 
Wetland quality. Explain: 

Project wetlands cross or serve as state boundaries. Explain: 

(b) General flow Relationship with Non-TNW: 
Flow is: Pick List Explain: 

Surface flolV is: Pick List 
Characteristics: 

Subsurface flow: Pick List. Explain findings: o Dye (or other) test performed: 

(c) Wetland Adjacency Determination with Non·TNW: o Directly abutting o Not directly abutting o Discrete wetland hydrologic conncction. Explain: o Ecological connection. Explain: 
o Separated by bermlbarrier. Explain: 

(d) Proximity (Relationship) to TNW 
Project wetlands are Pick List river miles from TNW. 
Project waters are Pick List aerial (straight) miles from TNW. 
Flow is from: Pick List. 
Estimate approximate location of well and as witllin the Pick List floodplain. 

(ii) Chemical Characteristics: 
Chara~lerize welland system (e.g., water color is clear, brown, oil Jilm on surlltce; water qUlllity; general watershed 

characteristics; etc.). Explain: 
Identify specific pollutant" ifknowu: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian buffer. Characteristics (type, average width): 
o Vcgctation typclperecnt cover. Explain: o Habitat for: o Federally Listed species. Explain findings: 

o Fish/spawn areas. Explain findings: o Other environmentally-sensitive species. Explain findings: 
o Aquatic/wildlife diversity. Explain findings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
AU wetlalld(s) being considered in the cumulative analysis: Pick List 
Approximately ( ) acres in total are being considered in the cumulative analysis. 
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For each wetland, specify the following: 

Directlv abuts? (YIN) Size (in acres) Directly abuts? (YIN) Si7.e (in acres) 

Summarize overall biological, chemical and physical fimctions being performed: 

C. SIGNIFICANT NEXUS DETERMINA TJON 

A significant nexus analysis will assess the flow charaderistics and functions of the tributary itself and the functions performed 
by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical, and biological integrity 
of a TNW. For each of the following situations, a significant nexus exists If the tributary, in combination with all of its adjacent 
wetlands, hns more than a speculative or insubstantial effect on the chemical, physical and/or biological integrity of a TN\\'. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration. and frequency of the flow 
ofwnter in the tributary and its Ilroximity to a TNW, and the functions performed by the tributary and all ib adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
trihutory and Its adjacent wetland or between a tributary and the TNW). Similarly. the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative of significant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapallos Guidance alld 
discussed in thc Instructional Guidebook. Factors to consider include, for example: 

Docs the tributary, in combination with its adjacent wetlands (if any), have the capacity to earl)' pollutants or flood waters to 
TNWs, Of to reduce the amount of pollutants or flood waters reaching a TNW? 
Does the tributary, in combination Witil its adjacent wetlands (if!my), provide habitat umllifecycle support [unctions for fish and 
other species, such as feeding, nesting, spawning, or rearing young for species that are present in the TNW? 

• Docs the l,ibutal)', in combination with it~ aqjaccnt wetlands (if any), have the capacity to transfer nutrients and organic carbon tlmt 
support dowllstream foodwcbs? 

• Docs the tributal)', in combination with its adjacent wetlands (if any), have other relationships to the physical, chemical, or 
biological integrity of the TNW'! 

Note: the abnve list of considerations is not inclusive and other functions observed or known to occur should be documented 
below: . 

l. Significant nexus findings for non-RPW that has no adjacent wetlands lind flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributary itself, then go to Section 111.0: 

2. Significant nexus findings for non-RI'W and its adjacent wetlands, where the non-RPW flows directly or indircdly into 
TN\\'s. Explain findings of presence or absence of significant nexus below, based on the tributary in combination with all of its 
adjacent wetlands, then go to Section III.D: 

3. Significant nexus findings for wetlands adjacent to an RI.'W but that do not directly abut the RPW. Explain findings of 
presence or absence ofsignificaTlt ncxus below, based on thctribulal)' in combination with all ofits adjacent wetlands, then go to 
Section IILD: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS, THE SUBJECT WATERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area; o TNWs: lin car feet width (ft). Or, acres. o Wctlands adjaccnt to TNWs; acres. 

2. RPWs that flow directly or indirectly into TNWs. 
tEl Tributaries ofTNWs where tributaries typically flow year-round arc jurisdictional. Provide data and nilionale indicating that 

tributal)' is perennial: This tributary maintains a constant trickle of water that seeps out from the soil from the adjacent 
palustrine forested hillslopc wetland, but during frequent rainfall events it can run to a depth of2 feet or more, This region 
averages 300 inches ornlin per year that is distributed throughout the year, o Tributaries of'fNW where tributaries have continuous flow "seasonally" (e.g., typically three months each year) arc 
jurisdictional. Data supporting this conclusion is provided at Section litH. Provide rationale indicating that tributary Hows 
seasonally: 
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Provide estimates for jurisdictional walers in the review area (check all that apply): 
[81 TributllIY waters: 1,100 linear fect 6 width (ft). 
[81 Other non-wetland waters: 10 acres, 

Tdentify type{s) of waters: 

3. Non-RPWs8 tbat flow directly or indirectly into TNWs. o Waterbody that is not a TNW or an RPW, bUI flows directly Of indirectly into a TNW, and it has a significant nexus with a 
TNW is jurisdictional. Data supporting (his conclusion is provided at Section llLC, 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary waters: linear feet width (ft). o Other lion-wetland waters: acres. 
Identify type(s) of waters: 

4. Wetlands diredly abutting an RPW that flow directly or indirectly into TNWs. 
121 Wetlands directly abut RPW and thus arc jurisdictional as adjaccnt wetlands, 

[81 Wetlands directly abutting an RPW where tributaries typieally flow year-round. Provide data and rationale 
indicating that tributary is perennial in Section III.D,Z, above. Provide rationale indicating that wetland is 
directly abutting an RPW: This wetland has no clear boundaries as strong wetland indicators run seamlcssly into 
the tributary. 

o Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide dala indicating that tributary is 
seasonal in Section 1I1.H and rationale in Sectionll!.D.Z, above. Provide rationale indicating lhat wetland is directly 
abutting an RPW: 

Providc acreage estimatcs for jurisdictional wctlands in the review area: to acres. 

5. Wethmds adjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wctlands that do not directly abut an RPW, but wIlen considered in combination with the tributary to which they are adjacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW arc jurisidictional. Data supporting this 
cOllclusioll is provided at Section m.c. 

Provide acreage estimates for jurisdictional wetlands in the review area: acres. 

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considercd in combination with the tributary to which they are adjaecnt !md 
with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisdictional. Data supporting this 
conclusion is provided at Section TIte. 

Provide estimates Jbr jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictional waters.9 

As a general rule, the impoundmcntofajurisdie!ional tributary remains jurisdictional. o Demonstratc that impoundment was created from "waters oJ'the U.S.," or o Demonstrate that water meets thc criteria tor one ofthc categories presented above (1-6), or o Demonstrate that water is isolaicd with a nexus to commerce (sce E below). 

E. ISOLATED IINTERSTATE OR INTRA-STATE) WATERS, INCLUDING ISOLATED WETLANDS, TilE USE, 
DEGRADATION OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):10 o which arc or could be used by interstatc or foreign travelers lor recreational or other purposes. o from which fish or shellfish arc or could be taken and sold in interstate or foreign commerce. o which arc or could be uscd tor industrial purposes by industries in inlerstate commerce. o Interstate isolated waters. Explain: 

'Sec Footnote # 3. 
9 To complete the analysis refer to the key in Section III.D.6 of the Instructional Guidcbo(lk. 
I. Prior to asserting or declining CWA jurisdiction based solely on tbis category, Corps Districts wlll elevate the action to Corps snd EPA HQ for 
review consistentwlth the pr"ccss described in the CorpslEl'A MmlllTl/JIn"It/ RegllJ'dittg CJVA AcJ Jurisl/iclilln F{}llmrittg RapIlROS. 
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o Other filctors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide estimates for jurisdictional waters in the review area (check all that apply): o Tributary waters: linear feet width (ft). 
D Other non-wetland waters: acres. 

Identify !ype(s) of waters: 
o Wetlands: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL TIM T APPLY): 
D If potential wetlands were assessed within the review area, these areas did not meet the criteria in the 1987 Corps of Engineers 

Wetl,md Delineation Manual and/or appropriate Regional Supplements. 
o Review area included isolated waters with no substantial nexus to interstate (or foreign) commerCe. 

D Prior to the Jan 2001 Supreme Court decision in "SIYANCC," the review arca would have been regulated based ~ nn the 
"Migratory Bird Rule" (MBR). 

D Waters do !lot meet the "Significant Nexus" standard, where such a finding is required for jurisdiction. Explain: 
D Other: (explain, if no! covered above): 

Provide acreage estimates for non~iurisdietional Waters in the review area, where the sole potential basis of jurisdiction is the MER 
facturs (i.e., presence of mi!,'fatory birds, presence of endangered sp~ies, use of water for irrigated agriculture), using best professional 
judgment (check all that apply); o Non-wetland waters (i.e., rivers, streams): linear feet width (ft). 
D Lakes/ponds: acres. 
o Other nOll-wetland waters: acres. List type of aquatic resource: o Wetlands; acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet thc "Significant Ncxus" standard, where such 
a ilading is required fbr jurisdiction (check all that apply): 
o Non-wetland waters (i.e., rivers, streams): linear feet, width (ft). o Lakes/ponds: acres. 
D Other non-wetland waters: acres. List type of aquatic resource: 
D Wetlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING DATA. Data reviewed for JD (check all that apply - checked items shall be included in case file and, where checked 
and requested, appropriately reference sources below); 
!2l Maps, plans, plots or plat submittcd by or on behalf of the applicant/consultant: 
D Data sheets prepared/submitted by or on behalf of the applicant/consultant. o omce concurs with data sheets/delineatiun report. o Omce does not concur with data sheets/delineation report. o Data sheet~ prepared by the Corps: 
D Corps navigable waters' study: 
o U.S. Geological Survey Hydrologic Atlas: o USGS NHD data. 

D USGS 8 and 12 digit HOC maps. 
!2l U.S. Geological Survey map{s). Cite scale & quad name:Kllohana Quad seale: 1/24,000. 
123 USDA Natural Resources Conservation Service Soil Survey. Citation: Foote et aI, 1972. 
123 National wetlands inventory rnap(s). Cite name: Hawaii. 
D State/Local wetland inventory map(s): 
D FEMNFIRM maps: 
o lOO'year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
[8;] Photographs: 0 Aerial (Name & Date): . 

or!81 Other (Name & Date):accompanying Wctland Delineation !Vlay 2011. 
D Previous detennination(s). File no. and date of response letter: 
o Applicable/supporting case law: 
o Applicable/supporting scientific literature: 
o Other information (please sped!)'): 

B. ADDITIONAL COMMENTS TO SUPPORT JD: 
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12.a. Stream perennial, orange OHWM on rocks and trestle piers 



APPROVED JURISDICTIONAL DETERMINATION FORM 
U.S. Army Corps of Engineers 

This foml should be compJeted by following the instructions provided in Section IV oflhe JD Fool! Instructional Guidebook. 

SECTION I; BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR APPROVE)) JURISDICTIONAL ))ETERMINATION (JD); 

B. DISTRICT OFFICE, Fli.E NAME, AND NUMBER; 
Wniknmoi Timber Flume Replacement, Aquatic Resource 13. Tributary of Hllipuaena Stream. 

C. PROJECT LOCATION AND BACKGROUND INFORMATION: 
Stare:Hawaii County/parishlborough: Maui City; Makawao 
Center coordinates of site (1m/long in degree deeimalformat): I ,at. 20.8063° N, Long. -156.2214° W. 

Universal Transverse Mercator: UTM Zone 4 NAD 83 
Name of nearest watcrbody: Haipuaeoa Stream 
Name ofneartls[ Tradilioll,~1 Navigable Water nNW) into which the aquatic resource flows: Pacific Ocean 
Name of watershed or Hydrologic Unit Code (HUC): 
IE! Check if map/diagram of review area and/or potential jurisdictional areas is/arc available upon request. 
o Check if other sites (e,g., off site mitigation sites, disposal sites, etc .. ,) arc associated with this action and arc rcoordcd 00 a 

different JD form. 

D. REV1EW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLy): o Office (Desk) Determination. Date; 
o Field Determination. Dnte<s): 

SEcnON II: SUMMARY OF FINDINGS 
A. RHA SECTION 10 m:TERMINATION OF JURISDICTION. 

1bcrc Are no "navigable waters of the u.s." within Rivers and Harbors Act (RHA) jurisdiction (as defined by 33 CFR part 329) in the 
review area. [Required] o Waters subject to the ebb and flow ofthc tide. 

o Watcrs are presently used, or have been used in the past, Of may be susceptible lor use to transp0l1 interstate or foreign commerce. 
Explain: 

B. CWA Sf:CTION 404 ))ETF.:RMINA nON OF JURISJ)lCTION. 

Thcre Are "waters oflhe U.S." within Clean Watcr Act (CWA) jurisdiction (as defined by 33 CFR part 328) in the review area. [Required] 

1, Waters of the U.S. 
a. Indicate presence of waters of U.S. in review area (check all that apply): 1 o TNWs. including territorial seas o Wetlands adjacent to TNWs 

(gJ Relatively permanent wa(crs2 (RPWs) that flow directly or indirectly into TNWs o Non-RPWs that now directly or indirectly into TNWs 
(gJ Wetlands directly abutting RPWs that flow directly or indirectly into TNWs o Wetlands adjacent to but not directly abutting RPWs that flow directly or indirectly into TNWs o WeiJands adjaeenllo non-RPWs that flow directly or indirectly into 1NWs 
o Impoundments ofjurisdictionul waters o Isolated (interstate or intrastate) waters, including isolated wetlands 

b. Identify (estimate) size of waters of the U.S. in the review area: 
Non-wetland waters: 1,300 linear feet: 8 width (n) and/or acres. 
Wetlands: 12 acres. 

Co Limits (boundaries) ofjurisdictil)n hased on: Established by OHWM. 
Elevation of established OHWM (ifknowo): 1.5 feet. 

2. Non-regulated waters/wetlands (check ifllpplicllble):3 o Potentially jurisdictional waters alld/or wellands were assessed within the review area and determined to be not jurisdictional. 
Explain: 

I Boxes checked below shall be supported by completing the appropriate sections in Section III below. 
2 For purposes of this fOnll, an RPW is defined as a tributary that is not a TNW and that typically flows year-round or has continuous flow at leas! "seasollally" 
(e.g., typically 3 months). 
, Supporting doculI1cnlatioo is presellted in Section lll.F. 
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SECTIONJII: CWAANALYSIS 

A. TNWs AND WETLANDS ADJACENT TO TNWs 

The agencies will assert jurisdiction over TNWs and wetlands adjacent to TNWs. If the aquatic resource is a TNW, complete 
Section III.A •• and Section m.D.I. only; iftbe aquatic resou\"('e is a wetland adjacent to a TNW, complete Sections In.A.1 and 2 
and Section liI.D.!.; otberwise, see Section IlI.B below. 

t. TNW 
IdentifY TNW: nfa. 

Summarize rationale supporting determination: 

2. Wetland adjacent to TNW 
Summarize rationale supporting conclusion that wetland is "adjacent": nla 

B. CHARACTERISTICS OF TRmUTARY (THAT IS NOT A TNW) AND ITS ADJACENT WETLANDS (IF ANY): 

This section summarizes information regarding characteristics of the tributary and its adjacent wetlands, if any, and it helps 
determine whether or not the standards for jurisdiction established under Rapanos have been met. 

The agencies will assert jurisdiction Ol'er non-navigable tributaries ofTNWs where the tributaries are "relatively permanent 
waters" (RPWs), I.e. tributaries that typically flow year-found or have continuous flow at least seasonally (e.g., typically 3 
months), A wetland that directly abuts an RPW is also jurisdictionaJ.lfthe aquatic resource is not a TNW, but has year-round 
(perennial) flow, skip to Section In.D.2.lfthe aquatic rcsourcc Is a wetland directly abutting a tributary with perennial flow, 
skip to Section m.DA. 

A wetland that is adjacent to but that does not directly abut an RPW requires a significant nexus evaluation. Corps districts and 
EPA regions will include in the record any available information that documents the existence of a significant nexus between a 
relatively permanent tributary that is not perennial (and its adjacent wetlands if any) and a traditional navigable water, even 
though a significant nexus finding is not required as a matter of Jaw. 

If the waterbody4 is not an RPW, or a wetland directly abutting an RPW, a JD will require additional data to determine if the 
waterbody has a significant nexus with a TNW. If the tributary has adjacent wetlands, the significant nexus evaluation must 
consider the tributary in combination with all of its adjacent wetlands. This significant nexus evaluation that combines, for 
analytical purposes, the tributary and all of its adjacent wetlands is used whether the review area identified in the JD request is 
the tributary, or its adjacent wetlands, or both. If the JD covers a tributary with adjacent wetlands, complete Section In.B.l for 
tbe tributary, Section lII.B.2 for any onsite wetlands, and Section III.B.3 for all wetlands adjacent to that tributary, hoth onsitl! 
and off site. The determination whether a significant ncxus exists is determined in Section III.C below. 

1. Characteristics ofnon-TNWs that flow directly or indirectly into TNW 

(i) General Area Conditions: 
Watershed size: Pick List 
Dminuge I~reu: Pick List 
A vemge annual rainlhll: inches 
Average rumual SIlowHill: inches 

(ii) Physical Characteristics; 
(a) Relationship will1 TNW: 

o Tributary flows directly into TNW. o Tributary flows through Pick List tributaries before entering TNW. 

Project waters are Pick List river miles from TNW, 
Project waters arc Pick List river miles from RPW, 
Project waters arc Pick List aerial (straight) miles from TNW. 
Proje<..i waters are Pick List aerial (straight) miles from Rl)W. 
Project waters eross or serve as state boundaries. Explain: 

IdentifY flow route to TNW$: 
Trihut.'l1)' stream order, if known: 

• Note that the Instructional Guidebook contajns additional infonnation regarding swales, ditches, washes, and erosional felltures generally nnd in the arid 
West. 
, flow route can be described by identifying, e.g" fributary fl, which flow~ through the review area, til flow into tributary b, which then /lows into TNW. 
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(b) General Tributary Characteristics (check all that apply): 
Tributary is: 0 Natural 

o Arlificial (mun-made), Explain: o Manipulated (man-altered), Explain: 

Tributary properties with respect to top of bank (estimate): 
Average width: feet 
Average depth: feet 
A verage side slopes: Pick List. 

Primary trihutary suhstrate composition (check all that apply); 
o Silts 0 Sands o Concrete o CubbIes 0 Grclvel o Muck o Bedrock 0 Vegetation, Typel"l0 cover: o Other. Explain: 

Trihutary condition/stability [e.g., highly eroding, sloughing banks]. Explain: 
Presence ofrunlrimc/pool cnmplexes, Explain: 
Tributary geometry: Pick List 
Tributary gradient (approximate average slope): % 

(c) 1'10w: 
Tributary provides for: Pick List 
Estimate average numhcr of' flow events in review area/year: Pick List 

Describe flow regime: 
Other infnrmation nn duration and vnlume: 

Surface flow is: Pick List. Characteristics: 

Subsurface flow: Piek List. Explain tlndings: o Dye (or other) test perfonncd: 

Tributary has (check all that apply): o Bed and banks o OHWM6 (che{)k all indicatnrs that apply): o clear, natural line impressed on the hank 0 the presence oflittcr and debris o changes in the character nf soil 0 destruction of terrestrial vegetatinn o shelving 0 the presence of wrack line o vegetatioll matted down, bent, or absellt 0 sediment sorting o leaf litter disturbed or washed away 0 scour o sediment deposition 0 multiple observed or predicted flow events o water staining 0 abrupt change in plant enmmunity 
o other (list): 

o Discontinuous OHWM.7 Explain: 

If factors other than the OHWM were Ilsed tn determine lateral extent ofeW A jurisdiction (check all that apply): o High Tide Line indicated by: 0 Mean High Water Mark indicated by: 
o oil or scum line along shore ol{jccts 0 survey to available datum; o fine shell or debris dCjXlsits (foreshore) 0 physical markings; o physical markings/characteristics 0 vegetation linesfchange.~ in vegetation types. o tidal gauges o other (list): 

(iii) Chemical Characteristics: 
Characterize tributary (e.g., water color i$ clear, discnlored, oily film; water quality; general watershed characteristics, etc.). 

Explain: 
Identify specific pollutants, if known: 

61\ natural orman-made discontinuity in the OIIViM does no! necessarily sever jurisdiction (e,g., where the stream temporarily flows underground, or where 
the OHWM "as been removed hy development oragritul!uf'di practices). Where there is a break in lhe OHWM that is unrelated to the wutcrbody's l10w 
regime (e.g., flow over a rock outcrop or tbrough a culvert), the agencies will look for indicators of flow above and below the break. 
'Ibid. 
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(iv) Biological Characteristics. Cbannel su:pports (cbeck all that apply): o Riparian corridor. Cbamcteristics (type, average width): . 
o Wetland fringe. Characteristics; o Habitat for: 

o Federally Listed species. Explain findings: . 
o Fish/spawn areas. Expluin findings: . o Other environmentally-sensitive species. Explain findings: o Aquaticlwildlife diversity. Explain findings: 

2. Characteristics of wetlands adjacent to non·TNW that flow directly or indirectly into TNW 

(i) Physical Cbaracteristics: 
(a) General Wetland Chamcteristics: 

Properties: 
Wetland size: acres 
Wetland type. Explain: 
Wetland quality. Explain: 

Project wetlands cross or serve as state boundaries. Explain: 

(b) General Flow Relationship with Non·TNW: 
Flow is: Pick List. Explain: 

Surface flow is: Pick List 
Characteristics: 

Subsuriacc flow: Pick List. Explain [mdings: o Dye (or other) test performed: 

(c) Wetland Adjacency DeJ~I!I!gm!iQ!l.)xitl!..NQn-TNW: o Directly abutting o Not directly abutting 
o Discrete wetland hydrologic connection. Explain: o Ecological connection. Explain: o Separated by bermlbarrier. Explain: 

(d) Proximitv (Relationship) to TNW 
Project wetlands arc Pick List river miles from TNW. 
Project waters arc Pick List aerial (straight) milcs from TNW. 
Flow is from: Pick List. 
Estimate approximate location of wetland as within the Pick List floodplain. 

(ii) Chemical Characteristics: 
Chamctcrize wetland system (e.g., water color is clear, brown, oil film OIl surface; water quality; general watershed 

characteristics; etc.). Explain: 
Identify specific pollutants, ifknown: 

(iii) Biological Characteristics. Wetland supports (check all that apply): o Riparian butler. Cbaracteristics (lype, average width): • o Vegetation type/percent cover. Explain: o Habitat for: o Federally Listed specics. Explain findings: o Fish/spawn areas. Explain findings: . o Other environlllentally-sensitive species. Explain findings: 
o Aquatic/wildlife diversity. Explaiu findings: 

3. Characteristics of all wetlands adjacent to the tributary (if any) 
All weUand(s) being considered in the clllllulative analysis: Pick List 
Approximatcly ( ) acres in tolulare being considered in thc cumulative analysis. 
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For elleh wetbmd, specii)' the tollowing: 

DirccLly abuts? CY IN) Directly abuts? (YiN) Size (in acres) 

Summarize overall biological, chemical lind physical functions being perfomed: 

C. SIGNIFlCANT NEXUS DF:TERMINA TION 

A significant nexus analysis will assess the flow characteristics and functions or the tributary itself and the functions performed 
by any wetlands adjacent to the tributary to determine if they significantly affect the chemical, physical. and biological integrity 
of a TNW. For each of the following situations, a significant nexus exists lfthe tributary. in combination with nil ofits adjaccnt 
wetlands, has more than 8 spcculativc or inSUbstantial elTect on the chemical, physical and/or biological integrity ora TNW. 
Considerations when evaluating significant nexus include, but are not limited to the volume, duration, and frequency ofthe flow 
of water in the tributary and its proximity to 0 TNW, and the functions performed by the tributary and all its adjacent 
wetlands. It is not appropriate to determine significant nexus based solely on any specific threshold of distance (e.g. between a 
tributary and its adjacent wetland or between a tributary and the TNW). Similarly, the fact an adjacent wetland lies within or 
outside of a floodplain is not solely determinative ofsignificant nexus. 

Draw connections between the features documented and the effects on the TNW, as identified in the Rapantl.v Guidance and 
discussed in the Instructional Guidebook. ]<'llctors to consider include, for example: 
• Docs thc tributary, in combination with its adjacent wetlands (if uny), have the cupadty to carry pollutants or flood waters to 

TNWs, or to reduce the amount of pollutants or flood waters reaching a TNW'! 
• Do~s the tributary, in combination with its adjacent wetlands (if any), provide habi!!!t and Jifecycl~ support fultctions tor fish and 

other spedes, such us feeding, nesting, spawning, or rearing young for species that are present in the TNW,? 
• Docs the tributary, in combination with its adjacent wetlands (if any), bave the cupacity to transfer nutrients !U1d orgmlic carboll that 

support downstream food webs? 
• Docs thctributmy, in combination with its adjacent wetlands (if any), have other relationships to ilie physical, chemical, or 

biological integrity oftbe TNW? 

Note: the above list of considerations is not inclusive and other functions observed or known to occur should be documented 
below: 

1. Significant nexus findings for non·RPW that has no adjacent wetlands and flows directly or indirectly into TNWs. Explain 
findings of presence or absence of significant nexus below, based on the tributary itself; ilien go to Section III.D: 

2. Significant nexus findings for non-RPW and its adjacent wetlands, where the non-RI'W flows dkectly or indirectly into 
TNWs. Explain findings ofprescnce or absenGe ~)fsignificunt nexus below, based on the tributmy in combination with all of its 
adjacent wetlands, thcn go to Section IILD; 

3. Significant nexus findings for wetlands adjacent to an RPW but that do not directly abut the RPW. Explain tlndings of 
presence or abs~nce of significant nexus below, based on the tributary in combination with aU of its adjacent wetlands, then go to 
Section III.D: 

D. DETERMINATIONS OF JURISDICTIONAL FINDINGS. THE SUBJECT WA TERSIWETLANDS ARE (CHECK ALL 
THAT APPLY): 

1. TNWs and Adjacent Wetlands. Check all that apply and provide size estimates in review area: 
o TNWs: linear fCct width (ft), Or, acres. o Wetlands adjacent to TNWs: acres. 

2. RPWs that flow directly or indirectly into TNWs. 
121 TribuL"lrics ofTNWs where tributllries typically flow year-round are jUrisdictional. Provide data and rationale indicating ilia! 

tributary is perennial; This tributary maintains a constant trickle of water that seeps out from the soil from the adjacent 
palustrine forested hillslope wetland, but during frequent rainfall events it ean run to a depth 01'2 feet or more. This region 
averages 300 inches of rain per year that is distributed throughout the year. o Tributarics ofTNW wher~ tributaries huve continuous flow "seasonally" (e.g., typically three months each year) are 
jurisdictional. Data SUppol1illg this conclusion is provided at Section HI.B. Provide rationale indicating that tributnry flows 
seasonally: 
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Provide estimates lor jurisdictional waters in the review area (cbeek all that apply); 
L'8'J Tributary waters: 1,300 linear feet 8 width (ft). o Other non-wetland waters: acres. 

IdentifY type(s) of waters: 

3. Non-RPWs' that flow directly or indirectly into TNWs. o Waterbody that is not a TNW or an RPW, hut flows directly or indirectly into a TNW, and it has a significant nexus with a 
TNW is jurisdictional. Data supporting this conclusion is provided at Sectinn TTI.C. 

Provide estimates for jurisdictional waters within the review area (check all that apply): o Tributary waters: linear f~ct width (ft). o Other nOll-wetland waters: acres. 
IdentiCy type($) of waters: 

4. Wetlands directly abutting an RPW that flow directly or indirectly into TNWs. 
L'8'J Wctlands directly abut Rl'W and thus arc jurisdictional as adjacent weilands. 

L'8'J Wetlands directly abutting an RPW where tributaries typically !low year-round. Provide data and rationale 
indicating that tributary is perennial in Section 1Il.D.2, above. Provide rationale indicating that wetland is 
directly abutting an Rl'W: This wetland has no clear boundaries as strong wetland indicators run scamlessly into 
the tributary. 

o Wetlands directly abutting an RPW where tributaries typically flow "seasonally." Provide data indicating that tributary is 
seasonal in Scction III.B and rationale in ScctionIILD.2, above. Provide rationale indieating that wetland is directly 
abutting an RPW: 

Provide acreage estimates for jurisdictional wetlands in the review area: 12 acres. 

5. Wetlands adjacent to but not directly abutting an RPW that flow directly or indirectly into TNWs. o Wetlands that do 110t directly abut an RPW, but wben considered in combination with the tributary to which they arc adjacent 
and with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisidictional. Data supporting tbis 
conclusion is provided at Section III.C. 

Provide acreage estimates tor jurisdictional wetlands in the review area: acres. 

6. Wetlands adjacent to non-RPWs that flow directly or indirectly into TNWs. o Wetlands adjacent to such waters, and have when considered in combination with (he tributary to which they arc adjacent and 
with similarly situated adjacent wetlands, have a significant nexus with a TNW are jurisdictional. Data supporting this 
conclusion i~ provided at Section III,C. 

Provide estimates for jurisdictional wetlands in the review area: acres. 

7. Impoundments of jurisdictionnl waters.9 

As a gcneral rule, the impoundment of II jurisdictional tributary remains Jurisdictional. o Demonstrate that impoundment was created from "waters ofthe U.S.," or o Oemonstrate that water meets the criteria for one of the categories presented above (1-6), or o Demonstrate that watcr is isolated with a nexus to commerce (see E below). 

E. ISOLATED IINTERSTATE OR INTRA-STATE] WATERS, INCLUDING ISOLATED WETLANDS, THE USE, 
DEGRADA nON OR DESTRUCTION OF WHICH COULD AFFECT INTERSTATE COMMERCE, INCLUDING ANY 
SUCH WATERS (CHECK ALL THAT APPLy):'O o which are or could be used by interstate or foreign travelers fpr recreational or other purposes. o from which fish or shellfish arc or could be taken and sold in interstate nr foreign commerce. 
o which arc or could be used for industrial purposes by industries in interstate cOlllmerce. o J ntcrstate isolated walers. Explain: 

'See Footnote # 3. 
9 To complete the analysis refer to the key ill Sectionlll.D.6 of the Instructional Guidebook. 
I. Prior toasscrtlng or de<!iiningCWAjurisdlellon based solely on Ibis category, Corps Districts will elevate the action to Corps and EPA flQfor 
review consistent with Ihe process described in tbe CorpslEPA Memorandllm Regarding CWA Act Jurisdiction Follmving Rap(Jll1J.~~ 
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o Other factors. Explain: 

Identify water body and summarize rationale supporting determination: 

Provide ~~timal~S lor jurisdictional waters in the review area (cheek all that apply): o Tributary waters: linear feet width (it). o Othcr non-wetland waters: acres. 
Identify type(s) of waters: o Wetlands: acres. 

F. NON-JURISDICTIONAL WATERS, INCLUDING WETLANDS (CHECK ALL THAT APPLY): o Ifpotcntial wetlands were assessed within the review arca, these areas did not meet the criteria in the 1987 Corps ofEngincers 
Wetland Delineation Manual and/or appropriate Regional Supplements. o Review area included isolated watcrs with no substantialncxus to interstate (or loreign) commerce. o Prior to the JIm 2001 Supreme Court decision in "SWANCC," the review area would have been regulated based solely on the 

"Migratory Bird Rule" (MBR). 
o Waters do not meet the "SignifielUlt Nexus" standard, where such a finding is required for jurisdiction. Explain: o Other: (explain, if not covered above): 

Pf{)vide acreage estimates for non-jurisdictional waters in the review area, where the sole potential basis of jurisdiction is the Ml:lR 
factors (Le., presence of migratory birds, presence of endangered species, use of water for irrigated agriculture), using best professional 
~gment (check all that apply): 
U Non-wetland waters (i.e., rivcrs, streams); linear feet width (ft). 
o Lakes/ponds: acres. o Other non-wetland waters: acres. List type of aquatic resource: o Wetlands: acres. 

Provide acreage estimates for non-jurisdictional waters in the review area that do not meet the "Significant Nexus" standard, where such 
a I1nding is required for jurisdiction (check Ill! lhal apply): o Non-wetland Willers (I.e., rivers, streams): linear feet, width (ft). o Lakes/ponds: acres. o Other non-wetland watcrs: acres. List type of aquatic resource: o Wctlands: acres. 

SECTION IV: DATA SOURCES. 

A. SUPPORTING OA TA. Oata reviewed for.m (check all that apply - checked items shall he included in case tile and, where checked 
!lnd requested, appropriately reference sources below): 
[83 Maps, plans, plots or plat submitted by or on behalf of the appJicanticonsultant: o Data sheets prepared/submitted by or on behalf of the appliClUlticonsuitant. 

o Office concurs with data sheets/delineation report. o Oftlce does not conC\lr with data sheets/delineation report. o Data sheets prepared by the Corps: o Corps navigable waters' study; o U.S. Geological Survey Hydrologic Atlas: 
o USGS NHD data. o USGS 8 and 12 digit HUC maps. 

[gJ U.S. Geological Survcy map(s). Cite scale & quad namc:Kilohana Quad scale: 1124,000. 
[gJ USDA Natural Resources Conservation Service Soil Survey. Citation;Foote et ai, 1972. 
[gJ National wetlands inventol)' map(s). Cite name;Hawaii. o Slale/Local wetland inventory map(s): o FEMNFIRM maps: o lOO-year Floodplain Elevation is: (National Geodectic Vertical Datum of 1929) 
£2J Photographs: 0 Aerial (Name & Date): . 

or IZJ Other (Namc & Datc):Accompanying Wetland Delineation May 2011. o Previous determination(s). File no. and date of response letter: o Applicable/supporting case law: o Applicable/supporting scientific literature: o Otller inJormation (please specify): 

B. ADDITIONAL COMMENTS TO SUPPORT JO: 
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13.a. Stream perennial, orange OHWM on rocks 

13 .b. Orange OHWM on rocks and trestle pier 
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INTRODUCTION 

The Waikamoi Flume is a one mile long wooden channel that collects surface flow waters from 
windward East Maui rainforests and transmits it to the Waikamoi Dam where it is stored and 
distributed into upcountry domestic drinking water systems. It is the main source of water supply 
for the upcountry area. This project is calling for the replacement of this aged and dilapidated 
wooden flume structure and its supporting trestles along its entire length. This study was initiated 
to satisfy environmental requirements of the plamring process. The study encompasses and 
evaluates a one mile long by 30 foot wide area including and surrounding the flume. 

SITE DESCRIPTION 

The Waikamoi Flume is situated in the dense wet forests of Haiku Uka at 4,300 feet elevation 
about 3.5 miles east of upper Olinda (see figure 1). The flume crosses the mountain slope on the 
contour, extending from Waikamoi Stream, through branches ofPuohokamoa Stream and ending 
at the final intake at Haipuaen!l Stream (see figures 2,3,4,5). The vegetation consists of dense 
native cloud forest with an abundance offems and mosses. Rainfall averages about 250 inches a 
year and the area is often inunersed in clouds and drizzle. Soils consist of Amalu Peaty Silty Clay 
(rAMD) which has a saturated black peat layer over gray clay. 

BIOLOGICAL HISTORY OF THE AREA 

This region has never been used for anything other than a watershed. The Hawaiians refelTed 
to this region as Wao Akua, a remote mountain area only inhabited by spirits. The original 
Waikamoi water system was developed in 1908. It has been replaced and upgraded two times 
since then. The disturbance created by the construction of the access road and flume maintenance 
work has allowed entrance to many non-native weed species, some of which have become invasive. 
Feral pigs have also become common in these forests and are causing damage to the understory 
and soil layers. The forests remains native in character but the invasive plants and animals are 
changing its character. The use of herbicides over the years has resulted in a rather open, weedy 
comdor along the flume. 
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SURVEY OBJECTIVES 

This report summarizes the fIndings of a flora and fauna survey of the proposed Waikamoi 
Flume RepairlReplacement Project which was conducted in November 2010. The objectives of the 
survey were to: 

1. Document what plant species occur in the project area. 
2. Document the status and abundance of each species. 
3. Determine the presence of any native flora, particularly any that are Federally 

listed as Endangered or Threatened. If such occur, identify what features of 
the habitat may be essential for these species. 

4. Determine if the project area contains any special habitats which iflost or 
altered might result in a signifIcant negative impact on the flora in this part of 
the island. 

SURVEY METHODS 

A walk through botanical survey was conducted along the flume corridor assessing the 
vegetation in a 30 foot wide swath. A complete inventory of plant species was made, and special 
focus was made on Endangered, Threatened or relatively rare species. Taxonomy and 
nomenclature follow Wagner et al (1999). 

DESCRIPTION OF THE VEGETATION 

The vegetation can be characterized as an 'ahi'a - fern cloud forest. The one species that is 
dominant along the entire corridor is the 'ahi'a (Metrosideros polymorpha). These 40 to 60 foot 
tall trees form the matrix within which all the other species adapt and fmd expression. A great 
array of ferns, mosses and liverworts cover the ground and cling to the tree trunks and branches. 
Most prominent of these are uluhe (Dicranopteris linearis), kilau (Dryopteris glabra) and the large 
tree ferns hapu'u pulu (Cibotium glaucum) and hapu'u 'i'i (Cibotium menziesii). Common sub­
canopy trees and shrubs are also quite diverse. These include pnkiawe (Leptecophylla 
tameiameiae), 'ahelo (Vaccinium calycinum), puahanui (Broussaisa arguta), kukae moa (Melicope 
clusiifolia) and the invasive weeds Florida blackberry (Rubus argutus) and Andean blackberry 
(Rubus glaucus). 

A total of90 plant species were recorded during the course of the survey. Of these 66 (73%) 
were native Hawaiian species. These are highlighted in the checklist of plants. 

No Endangered or Threatened native plants were found within the project corridor although a 
number of such species are kuown to occur within a two mile radius of the flume. These include 
three ferns (asplenium peruvianum subsp. insulare) no common name, (Diplazium molokaiense) 
no common name and (Pteris lidgatei) no common name, as well as five lobelioids: 'aha wai 
(Clermontia oblongifolia subsp. mauiensis), 'aha wai (Clermontia peleana subsp. singuliflora), 
hiihii (Cyanea copelandii susp. haleakalaensis), hiihii (Cyanea hamatiflora subsp. hamatiflora) and 
hiihii (Cyanea mceldowneyi). 

3 



The Waikamoi Flume is about 3 feet wide, and where it crosses gullies has a supporting trestle 
structnre that is about 10 feet wide at its base. The entire maintained corridor is roughly 10 feet 
wide over its one mile length. This corridor is periodically trimmed of overhanging vegetation by 
hand and the ground is sprayed with an herbicide that is cleared for use in watersheds. This 
corridor is thus vegetated primarily by low, non-native grasses and sedges or is just bare ground. 
Beyond the boundaries of this corridor is dense native forest which extends for several miles in all 
directions. The bulk of the 66 native plant species recorded were growing on the edges of this 
forest and outside of the maintained corridor. 

DISCUSSION AND RECOMMENDATIONS 

The 10 foot wide corridor along the Waikamoi Flume is heavily impacted by human activities. 
It is kept free from most vegetation through the periodic use of machetes, chain saws and 
herbicides. Physical maintenance of the flume itself has degraded the soil into a series of mud 
holes and bogs by foot traffic along its sides. 

This disturbance transitions abruptly to primary native forest at the edge of the maintained strip. 
Here one encounters the great diversity of the native cloud forest with its trees, shrubs, ferns, vines 
and herbs. The 66 species of native plants were recorded almost exclusively from this peripheral 
area. This represents 73 % of the list of 90 plant species found during the survey. 

No Endangered or Threatened species of plants were found within the 30 foot wide project 
corridor. One population of the Endangered lobelia, (Cyanea hamatiflora subsp. hamatiflora), 
however was found growing in Haipuaena Guichjust beyond the end of the flume. These four 
plants are situated on the far side of the gulch from the flume and should not be directly impacted 
by the proposed work. A few of three other rare, but not federally protected, lobeliads grow within 
the flume corridor: '(iha wai (Clermontia grandiflora subsp. grandiflora), hiiha (Cyanea 
aculeatiflora) and hiiha (Cyanea macrostegia). These plants grow just outside the heavily 
maintained corridor. These plants can be flagged so that they can be avoided during construction 
work. The other Endangered species identified in the previous section all are found more than a 
mile from this project location and lie well beyond the potential effects of this work. 

The forests in this Waikamoi region of northwest Haleakala, although being negatively 
impacted by feral pigs and invasive plants, remain important and primary habitat for native plants 
and animals and should be protected from unnecessary disturbance and destructive activities. With 
this in mind it is recommended that: 

I) Demotilition and construction activities be confined to the present flume corridor. 

2) All debris and waste materials be removed from the project area. 

3) Efforts be made to ensure that materials and equipments are sanitized to prevent the 
introduction of potentially invasive organisms into the area during project work. 

4) The above three rare lobeliads be flagged and avoided during construction work. 
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PLANT SPECIES LIST 

Following is a checklist of all those vascular plant species inventoried during the field studies. 
Plant families are arranged alphabetically within each of three groups: Ferns, Monocots and 
Dicots. Taxonomy and nomenclature of the ferns are in accordance with Palmer (2003). The 
flowering plants (Monocots and Dicots) are in accordance with Waguer et al. (1999). 

For each species, the following information is provided: 

I. Scientific name with author citation 

2. Common English or Hawaiian name. 

3. Bio-geographical status. The following symbols are used: 

endemic = native only to the Hawaiian Islands; not naturally occurring anywhere 
else in the world. 

indigenous = native to the Hawaiian Islands and also to one or more other 
geographic area(s). 

polynesian = those plants brought to the islands by the Hawaiians during their 
migrations. 

non-native = all those plants brought to the islands intentionally or accidentally 
after western contact. 

4. Abundance of each species within the project area: 

abundant = forming a major part of the vegetation within the project area. 
common = widely scattered throughout the area or locally abundant within a 

portion of it. 
uncommon = scattered sparsely throughout the area or occurring in a few small 

patches. 
rare = only a few isolated individuals within the project area. 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

FERNS 
ATHYRIACEAE (Lady Fern Family) 
Athyrium microphyllum (Sm.) Alston 'ak6lea endemic rare 
BLECHNACEAE (Chain Fern Family) 
Sadleria cyatheoides Kaulf. 'ama'u endemic rare 
Sadleria paUida Hook. & Amott ama'u endemic unconunon 
Sadleria squarrosa (Gaud.) T. Moore 'apu'u endemic rare 
DENNSTAEDTIACEAE (Bracken Family) 
Hypolepis hawaiiensis Brownsey olua endemic rare 
DICKSONIACEAE (Dicksonia Family) 
Cibotium glaucum (Sm.) Hook. & Amott hapu'upulu endemic uilconunon 
Cibotium menziesii Hook. hapu'u'i'i endemic unconunon 
DRYOPTERIDACEAE (Wood Fern Family) 
Dryopteris glabra (Brack.) Kuntze kllau endemic conunon 
Dryopteris wallichiana (Spreng.) Hyl. 'i'o nui indigenous unconunon 
GLEICHENIACEAE (FaIse Staghorn Fern Family) 
Dicranopteris linearis (Burm.f.) Underw. uluhe indigenous conunon 
Diplopterygium pinna tum (Kunze) Nakai uluhe lau nui endemic .unconunon 
Sticherus owhyensis (Hook.) Ching uluhe endemic unconunon 
GRAMMITIDACEAE (Granunitis Fern Family) 
Adenophorus hymenophylloides (KauIf.) Hook.& Grey. pal endemic rare 
Adenophorus tamariscinus (Kaulf.) Hook. & Grey. yar. 

montanus (Hilleb.)L.E.Bishop walline noho mauna endemic rare 
Adenophorus tamariscinus (KauIf.) Hook. & Grey. yar. 

tamariscinus walline noho mauna endemic unconunon 
Adenophorus tenellus (Kaulf.) Ranker kolokolo endemic rare 
Grammitis hookeri (Brack.) Copel. maku'e lau li'i indigenous rare 
HYMENOPHYLLACEAE (Filmy Fern Family) 
Hymenophyllum lanceolatum Gaud palai hinahina endemic unconunon 
Hymenophyllum recurvum Hook. & Am. 'ohi'a kii endemic unconunon 
LOMARIOPSIDACEAE (Vine Fern Family) 
Elaphoglossumpaleaceum (Hook. & Grey.) Sledge maku'e indigenous unconunon 
Elaphoglossum wawrae (Luerss.) C.Chr. hoeaMaui endemic unconunon 
LYCOPODIACEAE (Club Moss Family) 
Huperzia erosa Beitel & W.H. Wagner ---------------- endemic rare 
Lycopodiella cernua (L.) Pic. Serm. wawae'iole indigenous unconunon 
Lycopodium venustulum Gaud. -------------- indigenous rare 
POLYPODIACEAE (Polypody Fern Family) 
Polypodium pellucidum KauIf. 'ae endemic rare 
PTERIDACEAE (Brake Fern Family) 
Coniogramme pilosa (Brack.) Hieron. lo'ulu endemic rare 
Pteris cretica L. '6wali indigenous rare 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

SELAGINELLACEAE (Spike Moss Family) 

Selaginella arbuscula (Kaulf.) Spreng lepelepe a moa endemic uncommon 
THELYPTERIDACEAE (Marsh Fern Family) 
Amauropelta globulifera (Brack.) Holttum palapala.i a karnapua'a endemic rare 
Christella parasitica (L.) H.Lev. --------------- non-native uncommon 

Pneumatopteris sandwicensis (Brack.) Holttum ho'i'o kula endemic rare 
MONOCOTS 
ARACEAE (Aroid Family) 
Zantedeschia aethiopica (L.) Spreng. calla non-native rare 
ASTELIACEAE (Astelia Family) 
Astelia menziesiana Sm. pa'iniu endemic uncommon 
CYPERACEAE (Sedge Family) 
Carex alligata Boott ----------------- endemic uncommon 
Machaerina angustifolia (Gaud.) T. Koyama 'uki indigenous uncommon 
JUNCACEAE (Rush Family) 
Juncus planifolius R.Br. -------------- non-native uncommon 

Juncus polyanthemos Buchenau -------------- non-native rare 
POACEAE (Grass Family) 

narrow-leaved 
Axonopus fissifolius (Raddi) Kuhlm. carpetgrass non-native uncommon 
Deschampsia nubigena Hillebr. mau'u endemic uncommon 
Holcus lanatus L. velvet grass non-native rare 
Paspalum urvillei Steud. Vasey grass non-native rare 
Pennisetum clandestinum Chiov. Kikuyu grass non-native rare 
Poaannua L. annual bluegrass non-native rare 
Sacciolepis indica (L.) Chase Glenwood grass non-native uncommon 
Setaria palmifolia (J. Koenig) Stapf pabngrass non-native uncommon 
SMlLACACEAE (Catbrier Family) 

Smilax melastomifolia Sm. hoikuahiwi endemic uncommon 
ZINGIBERACEAE (Ginger Family) 
Hedichyum coronarium J. Koenig white ginger non-native uncommon 
Hedichyum gardnerianum Sheppard ex Ker-Gawl. kahili ginger non-native uncommon 

DICOTS 
APOCYNACEAE (Dogbane Family) 
Alyxia oliviformis Gaud. maile endemic rare 
AQUIFOLIACEAE (Holly Family) 

flex anomala Hook. & Amott kawa'u indigenous rare 
ARALIACEAE (Ginseng Family) 
Cheirodendron trigynum (Gaud.) A. Heller 'olapa endemic uncommon 
Polyscias oahuensis (A. Gray) Plunkett, Lowery& Ninh 'ohemauka endemic rare 
ASTERACEAE (Sunflower Family) 
Dubautia plantaginea Gaud. ------------------ endemic rare 
Erechtites valerianifolia (Wolf) DC. fueweed non-native uncommon 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 

Hypochoeris glabra L. smooth cat's ear non-native rare 
Hypochoeris radicata L gosmore non-native uncommon 
CAMP ANULACEAE (Bellflower Family) 
Clermontia arborescens (H. Mann) Hillebr. 'aha wainui endemic uncommon 
Clermontia grandiflora Gaud. 'aha wai endemic rare 
Cyanea aculeatiflora Rock hiihii endemic rare 
Cyanea macrostegia HilIebr. hiihii endemic rare 
CARYOPHYLLACEAE (pink Family) 
Schiedea diffusa A. Gray ----------------- endemic rare 
ERICACEAE (Heath Family) 
Leptecophylla tameiameiae (Cham. & 
Schlectend.)C.M. Weiller piikiawe indigenous common 
Vaccinium calycinum Sm. 'ahelo endemic common 
FABACEAE (Pea Family) 
Acacia koa A. Gray koa endemic rare 
GESNERIACEAE (African Violet Family) 
Cyrtandra platyphylla A. Gray 'ilihia endemic rare 
GUNNERACEAE (Gunnera Family) 
Gunnera petaloidea Gaud. 'ape'ape endemic rare 
HYDRANGEACEAE (Hydrangea Family) 
Broussaisia arguta Gaud. piiahanui endemic common 
HYPERICACEAE (Hypericum Family) 
Hypericum mutilum L. St. John's wort non-native uncommon 
LAMIACEAE (Mint Family) 
Prunella vulgaris L. selfheal non-native uncommon 
Stenogyne kamehamehae Wawra -------------- endemic rare 
LOGANIACEAE (Logania Family) 
Labordia hedyosmifolia Bail!. kamakahala endemic uncommon 
MELASTOMATACEAE (Melastoma Family) 
Tibouchina herbacea (DC.) Cogn. cane tibouchina non-native uncommon 
MYRSINACEAE (Myrsine Family) 
Myrsine sandwicensis A. DC. kalea lau li'i endemic uncommon 
MYRTACEAE (Myrtle Family) 
Metrosideros polymorpha Gaud. 'ahi'a endemic abundant 
ONAGRACEAE (Evening Primrose Family) 
Fuschia magellanica Lam. hardy fuschia non-native rare 
PIPERACEAE (pepper Family) 
Peperomia eekana C.DC. 'ala'ala wai nui endemic rare 
Peperomia membranacea Hook. & Arnott 'ala'ala wai nui endemic rare 
PLANTAGINACEAE (Plantain Family) 
Plantago major L broad-leaved plantain non-native rare 
ROSACEAE (Rose Family) 
Rubus glauca Benth. Andean blackberry non-native common 
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SCIENTIFIC NAME COMMON NAME STATUS ABUNDANCE 
Rubus argutus Link Florida blackberry non-native common 
Rubus hawaiensis A. Gray 'akala endemic uncommon 
Rubus rosifolius Sm. thimbleberry non-native rare 
RUBIACEAE (Coffee Family) 
Coprosma granadensis (L.fi!.) Heads makole indigenous uncommon 
Coprosma ochracea W. Oliver pilo endemic rare 
Kadua afJinis DC. manono endemic rare 
Kadua axillaris (Wawra) W.L. Wagner & Lorence manono endemic uncommon 
RUTACEAE (Rue Family) 
Melicope clusiifolia (A. Gray) Wagner & Shannon kukaemoa endemic common 
SANTALACEAE (Sandalwood Family) 
Korthalsella complanata (Tiegh.) Eng!. hulumoa indigenous uncommon 
THYMELAEACEAE ('Akia Family) 
Wikstroemia oahuensis (A. Gray) Rock 'akia endemic rare 
URTICACEAE (Nettle Family) 
Pipturus albidus (Hook. & Arnott) A. Gray mamaki endemic uncommon 
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FAUNA SURVEY REPORT 

SURVEY METHODS 

A fauna survey was conducted in conjunction with the botanical survey along the length of the 
flume and within the fringes of the forest within the corridor. Field observations were made with 
the aid of binoculars and by listening to vocalizations. Notes were made on species, abundance, 
activities and locations as well as observations of trails, tracks and sigos of feeding. In addition an 
evening survey was conducted to determine if any Hawaiian hoary bats (Lasiurus cinereus semotus) 
were present in the area. 

RESULTS 

MAMMALS 

Just two species of manunals were observed during two site visits. Taxonomy and 
nomenclature follow Tomich (1988). 

Pigs (Sus scrota) - Two pigs were seen in a gulch along the flume. Their extensive diggings were 
seen throughout the forest understory. 

Mongoose (Herpestes auropunctatus) - One mongoose was seen darting into the underbrush 
along the flume. These predators are widespread in diverse habitats and prey on rodents and birds. 

No other mammals were seen but it is likely that there would be a sigoificant population of rats 
(Rattus spp.) as well as a few mice (Mus domesticus) and an occasional cat (Felis catus). The 
rodents feed on fruits, seeds, insects, eggs and herbaceous vegetation while the cats would prey on 
the rodents and birds. 

An evening survey was conducted at two sites along the corridor to see if any Endangered 
Hawaiian hoary bats were present. A Batbox lIID was employed, set to the frequency of 27,000 to 
28,000 hertz at which these bats are known to use for echolocation. No bats were detected at 
either site using this device. These bats may utilize this habitat seasonally during the warmer 
months when flying insect populations are emerging, but were not found during this survey. 
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BIRDS 

There was moderate bird activity observed during the survey but the diversity of species was 
low. Just four species were observed duriug two site visits including two endemic forest birds and 
two non-native species. Taxonomy and nomenclature follow American Ornithologists' Union 
(2009). 

'Apapane (Himatione sanguinea) - These small, red native forest birds were common along the 
length of the flume, flitting among the 'ohi' a trees and feeding on the lehua blossoms. 

Red-billed leiothrix (Leiothrix lutea) - A few of these small, colorful, non-native birds were seen 
and heard near the end of the flume. 

Japanese white-eve (Zosterops japonicus) - Two of these small, green, non-native birds were 
heard chattering in the understory. 

'I'iwi (Vestaria coccinea) - One 'i'iwi was heard and then spotted in an 'ohi'a tree near the 
beginning of the flume. 

While not observed, a few other bird species are known from this area. Two Endangered native 
birds that are very infrequently seen are the 'akohekohe or crested honeycreeper (Palmeria dolei) 
and the kiwikiu or Maui parrotbill (Pseudonestor xanthophrys). Both of these species are usually 
found at elevations between 5,000 and 6,000 feet and both are rare. Five non-native birds that may 
occasionally be seen here include the Japanese bush warbler (Cettia diphone), house finch 
(Carpodacus mexicanus), house sparrow (Passer domesticus), common myna (Acridotheres tristis) 
and the migratory kiilea or Pacific goden-plover (Pluvialis fitlva). 

No sightings or signs of any native seabirds such as the 'ua'u or Hawaiian petrel were detected, 
and the habitat is not suitable for their nesting burrows. The 'ua'u, however, could fly over this 
area in the evenings and early morning hours to reach their burrows that are located on the summit 
area of Haleakala. 

INSECTS 

A variety of insect species were seen on vegetation and on mossy banks. Most were native 
insects, but only one could be identified to species level. Taxonomy and nomenclature follow 
Nishida et al (1992). 

Blackburn's damselfly (Megalagrion blackburni) - One of these large, red, native damselflies was 
seen perched on a twig above a small pool of water. 

Hawaiian crane fly (Limonia sp.) - Several of these native crane flies were seen hovering around 
mossy and algae covered rocks on a wet cliff. 

(Dyscritomyia sp.) no common name - One of these metallic-green, native Calliphorid flies was 
seen perched on a wet flume wall. 
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A few medium sized to small moth species were seen on vegetation or in flight. These 
exhibited excellent evasion skills, plunging into dense vegetation and disappearing. I was unable 
to get close enough to identifY any of these. There are undoubtedly many other native insects that 
inhabit this diverse cloud forest that could be found only by examining a much larger search area 
than this corridor and employing other techniques like light trapping at night. No currently 
Endangered insect species, however, are known to inhabit this Waikamoi Flume area. 

MOLLUSKS 

One native snail of the genus (Succinea) was found on vegetation within the corridor. These 
snails are fairly common on understory plants in middle elevation wet forests. No other snails 
were seen. 

DISCUSSION AND RECOMMENDATIONS 

During this survey a variety of animal species were recorded. These included 2 non-native 
mammals, two native birds and 2 non-native birds, 3 native insects and 1 native snail. None of 
these species are presently listed as Endangered or Threatened species. There is the possibility, 
however, that the Endangered Hawaiian hoary bat as well as the crested honeycreeper and the 
Maui parrotbill may at least infrequently or seasonally utilize the habitat in and around the project 
area, and such possible use needs to be considered. 

The Waikamoi cloud forest is part of a great expanse of intact native habitat across the upper 
windward slopes of Haleakala. It is inhabited by a diverse array of unique plant and animal 
species, some of which are federally protected. This forest is also an important watershed serving 
domestic and agricultural needs. It is vital that it be protected from destruction or undue 
disturbances. 

The three recommendations proposed for the botanical section including keeping construction 
work confmed within the project corridor, the cleaning up of all project debris and the sanitization 
of project materials and equipment apply equally to the fauna survey report. It would appear the 
protection of the habitat in total would make more sense than trying to address the protection of 
many individual components. 

There are not likely to be construction elements that would pose significant threats to Hawaiian 
hoary bats or Hawaiian petrels as no guy wires or moving parts are involved and no lighting is 
proposed in this remote area. 
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ANIMAL SPECIES LIST 

Following is a checklist of the animal species inventoried during the field work. Animal species 
are arranged in descending abundance within four groups: Mammals, Birds, Insects and Mollusks. 
For each species the following information is provided: 

1. Common name 

2. Scientific name 

3. Bio-geographical status. The following symbols are used: 

endemic = native only to Hawaii; not naturally occurring anywhere else 
in the world. 

indigenous = native to the Hawaiian Islands and also to one or more 
other geographic area(s). 

non-native = all those animals brought to Hawaii intentionally or 
accidentally after western contact. 

migratory = spending a portion of the year in Hawaii and a portion 
elsewhere. In Hawaii the migratory birds are usually in the 
overwintering/non-breeding phase of their life cycle. 

4. Abundance of each species within the project area: 

abundant = many flocks or individuals seen throughout the area at all 
times of day. 

common = a few flocks or well scattered individuals throughout the 
area. 

uncommon = only one flock or several individuals seen within the 
proj ect area. 

rare = only one or two seen within the project area. 
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COMMON NAME SCIENTIFIC NAME STATUS ABUNDANCE 

MAMMALS 
Pig Susscrofa non-native common 
Mongoose Herpestes auropunctatus non-native rare 

BIRDS 
'Apapane Himatione sanguinea endemic common 

Red-billed leiothrix Leiothrix lutea non-native uncommon 

Japanese white-eye Zosterops japonicus non-native rare 
'I'iwi Vestiaria coccinea endemic rare 

INSECTS 
Hawaiian crane fly Limoniasp. endemic uncommon 
Blackburn's 
damselfly Megalagrion blackburni endemic rare 
(no common name) Dyscritomyia sp. endemic rare 

MOLLUSKS 
(no common name) Succinea sp. endemic rare 
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Waikarnoi Flume - Portion of the one long contour, covered 
box flume in native 'ohi'a I fern cloud forest 

Figure 3 Waikarnoi Flume - Section of covered box flume in a mossy-walled cut. 
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Figure 4 Waikamoi Flume - Section with supporting trestle crossing a gnlly. 
Blue pipe feeding water into flume from a stream intake. 

Figure 5 Waikamoi Flume - Dilapidated section of the 35 year old box flume and 
the even older supporting structure, parallel aluminum backup pipe 

and smaller white intake pipe. 
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Xamanek Researches LLC conducted an archaeological inventory of a c. 12.12 acre 
portion of land in the Ko 'olau Forest Reserve in Olinda, Maui. Project elevations extend from c. 
4,050 ft. AMSL to 4,300 ft. AMSL. Two previously undocumented historic properties were 
located during the inventory survey. These cultural resources consist of the remnants of the 
Waikarnoi Flume (Site 50-50-06-7193), and the water delivery system access road (Site -7194). 
Both site remnants date to at least the 1930s. There are a total of 24 component features (A-X) 
associated with the original c. 1.1-mile long Waikamoi Flume system. The wooden components 
of this site were replaced in the mid-1970s, and overall site integrity has been impacted. The 
component features consist of cut rock and cement supports, some of which have been repaired. 
The 3.9-mile long access road (Site 7194) contains 8 component features that consist of rock and 
cement walls surrounding metal culverts. The inventory survey was carried out in advance of 
scheduled replacement work for the existing wooden Waikamoi Flume, which was replaced in 
the mid-1970s and is currently in very poor condition. 

The overall condition of features within both sites ranges from fair to good. As noted 
above, the wooden components of Site 7193 were replaced in the mid-1970s, and the site's 
integrity overall has been substantially altered. The previously installed wooden components 
must be again replaced. Some of the rock and cement support structures have been repaired. 
Portions of the access road (Site 7194) crossing features have been repaired, as well. 
Nevertheless, each site is deemed significant under Criterion "a". The rock and cement support 
remnants of the original Waikamoi Flume are good examples of post-contact water delivery 
system infrastructure. The Site 7194 dirt access road and its component features are associated 
with this water delivery system. Both sites are also considered significant for their information 
content (Criterion "d"). Consultation with the State Historic Preservation Division Architecture 
Branch is recommended; because it appears that Feature X of Site 7193 will be altered (i.e. 
encased by concrete) by actions of the proposed flume replacement project. The remaining 23 
features (Features A-W) will not be impacted by actions of the project, and will remain in place. 
Preservation, through conservation, may be warranted for Features A-W of Site 7193. At the 
writing ofthis report, improvements to the access road (Site 7194) will not impact any of the 
associated rock and cement culvert crossing features (Features A-H). 

No further archaeological work within the project area appears warranted at this time. In 
the event that the SHPD concurs that preservation of the remaining components of Site 7193 is 
warranted, then a preservation plan will need to be prepared. Precautionary archaeological 
monitoring is recommended for any future construction activities within the overall Waikamoi 
Flume replacement project area. 
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Figure 2: Location of the Access Road project area (in red), and Waikamoi Flume (in blue), 
Olinda, Maui. 
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Figure 3: Tax Map Key with Access Road (in orange) and Waikamoi Flume (in blue) depicted. 

IV 



ABSTRACT .................................................................................................................................................................. .i 
INTRODUCTION ......................................................................................................................................................... 1 
STUDY AREA ............................................................................................................................................................. .2 
BACKGROUND INFORMATION .............................................................................................................................. 3 

Previous archaeological work .................................................................................................................................... 8 
Settlement Patterns and Expectations of Findings ..................................................................................................... 9 

ARCHAEOLOGICAL METHODOLOGy ................................................................................................................. 10 
ARCHAEOLOGICAL FINDINGS ............................................................................................................................. 11 

SITE 50-50-06-7193 ................................................................................................................................................ 11 
SITE 50-50-06-7194 ................................................................................................................................................ 15 

SUMMARY AND CONCLUSIONS .......................................................................................................................... 16 
SITE SIGNIFICANCE ASSESSMENT ...................................................................................................................... 16 
REFERENCES ............................................................................................................................................................ 18 
APPENDIX A: Land Commission Award in General Vicinity of Project Area... .. ......... .20 
APPENDIX B: SITE 50-50-06-7193 FEATURES A-X.. . ............. .22 
APPENDIX C: SITE 50-50-06-7194 FEATURES A-H... 32 
APPENDIX D: SITE 50-50-06-7193 PHOTOS .......................................................................................................... 36 
APPENDIX C: SITE 50-50-06-7194 PHOTOS .......................................................................................................... 44 

Figure 1: Location of the Waikamoi Flume Access Road project area (in red), Olinda, Maui. .................................... ii 
Figure 2: Location of the Access Road project area (in red), and Waikamoi Flume (in blue), Olinda, Maui ............. iii 
Figure 3: Tax Map Key with Access Road (in orange) and Waikamoi Flume (in blue) depicted ............................... .iv 

Table I: LCA Information ............................................................................................................................................. 5 
Table 2: Sample of coastal and near-coastal sites ofHamakua and Ha'iku .................................................................. 9 
Table 3: Summary of pipe support and concrete rock masonry ................................................................................... 12 
Table 4: Summary of Culvert Crossings ...................................................................................................................... 15 

v 



Photo 1: Typical vegetation ofthe project area ............................................................................................................. 2 
Photo 2: Bridge over Maliko Gulch that carried water for the Hamakua Ditch and later converted for the Kahului 
Railroad ......................................................................................................................................................................... 7 
Photo 3: Site 7193 - Feature A, east view .................................................................................................................... 37 
Photo 4: Site 7193 -Feature B, west view ................................................................................................................... .37 
Photo 5: Site 7193 -Feature C, NNW view ................................................................................................................. 37 
Photo 6: Site 7193 -Feature D, north view .................................................................................................................. 37 
Photo 7: Site 7193 -Feature E, north view """"""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ............. .37 
Photo 8: Site 7193 -Feature F, north view ................................................................................................................... 37 
Photo 9: Site 7193 -Feature G, north view .................................................................................................................. 38 
Photo 10: Site 7193 -Feature H, NNW view ............................................................................................................... 38 
Photo 11: Site 7193 -Feature I, south view .................................................................................................................. 38 
Photo 12: Site 7193 - Feature J, top view .................................................................................................................... 38 
Photo 13: Site 7193 - Feature J, side view .................................................................................................................. .38 
Photo 14: Site 7193 - Feature K, top view ................................................................................................................... 38 
Photo 15: Site 7193 - Feature K, side view ................................................................................................................ .39 
Photo 16: Site 7193 - Feature L, WNW view .............................................................................................................. 39 
Photo 17: Site 7193 - Feature L, ESE view ................................................................................................................. 39 
Photo 18: Site 7193 - Feature M, ENE view ............................................................................................................... 39 
Photo 19: Site 7193 - Feature M, WNW view ............................................................................................................. 39 
Photo 20: Site 7193 - Feature N, south view ............................................................................................................... 39 
Photo 21: Site 7193 - Feature N, north view .............................................................................................................. ,40 
Photo 22: Site 7193 - Feature 0, south view .............................................................................................................. ,40 
Photo 23: Site 7193 - Feature 0, south view, looking down ...................................................................................... ,40 
Photo 24: Site 7193 - Feature 0, south view, overview .............................................................................................. 40 
Photo 25: Site 7193 - Feature 0, north view .............................................................................................................. ,40 
Photo 26: Site 7193 - Feature P, SSE view .................................................................................................................. 41 
Photo 27: Site 7193 - Feature P, NNW view .................................................................................................. " .......... ,41 
Photo 28: Site 7193 - Feature P, NNW view, looking down ...................................................................................... ,41 
Photo 29: Site 7193 - Feature Q, SE view .................................................................................................................. ,41 
Photo 30: Site 7193 - Feature Q, NW view ................................................................................................................ ,41 
Photo 31: Site 7193 - Feature Q, NW view, showing stone footing ...................................... " .................................... 41 
Photo 32: Site 7193 - Feature R, ENE view ................................................................................................................ 42 
Photo 33: Site 7193 - Feature S, NNW view .............................................................................................................. ,42 
Photo 34: Site 7193 - Feature T, WNW view .............................................................................................................. 42 
Photo 35: Site 7193 - Feature T, NNW view .............................................................................................................. ,42 
Photo 36: Site 7193 - Feature U, ESE view ................................................................................................................ ,42 
Photo 37: Site 7193 - Feature U, SE view .................................................................................................................. ,42 
Photo 38: Site 7193 - Feature V, SE view .................................................................................................................. .43 
Photo 39: Site 7193 - Feature W, NE view .................................................................................................................. 43 
Photo 40: Site 7193 - Feature X, north view .............................................................................................................. .43 
Photo 41: Site 7193 - Feature X, NW view ................................................................................................................ .43 
Photo 42: Site 7194 - Feature A, north view .............................................................................................................. .45 
Photo 43: Site 7194 - Feature B, north view .............................................................................................................. ..45 
Photo 44: Site 7194 - Feature C, south view .............................................................................................................. .45 
Photo 45: Site 7194 - Feature D, north view .............................................................................................................. .45 
Photo 46: Site 7194 - Feature E, WNW view .............................................................................................................. 45 
Photo 47: Site 7194 - Feature F, NNE view ................................................................................................................ 45 
Photo 48: Site 7194 - Feature G, WNW view ............................................................................................................ .46 
Photo 49: Site 7194 - Feature H, ENE view ................................................................................................................ 46 

vi 



Xamanek Researches LLC was first contacted about this project on a portion of land in 
the Ko'olau Forest Reserve in Olinda, Maui in late 2010. At the time, the design phase of the 
project scope was in process. Erik Fredericksen (SHP Permit #11-07, #12-06) met with Morgan 
Davis, State Historic Preservation Division Maui Lead Archaeologist to discuss the upcoming 
project. Given the location of the project and the presence of the Waikamoi Flume, the SHPD 
recommended that an archaeological inventory survey be conducted. Proj ect elevations extend 
from c. 4,050 ft. AMSL to 4,300 ft. AMSL. Xarnanek Researches LLC subsequently carried out 
initial work in the summer of 2011. Given that the scope of work would likely impact the 
associated c. 3.9-mile long dirt access road, the SHPD was again consulted, and the inventory 
survey was expanded to cover this portion of the overall project. As a result, the expanded 
project area consists of a c. 5-mile long by 20 ft. wide corridor (528,000 square ft. or 12.12 
acres). 

The archaeological inventory survey was carried out in advance of scheduled 
replacement work for the existing wooden Waikamoi Flume. This survey has been conducted on 
behalf of the County of Maui Department of Water Supply. The results of our survey are 
presented in the following report. 
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The study area lies on the windward side of East Maui within the dense wet forests of 
Haiku Uka. The study area encompasses the existing c. 3.9-mile long dirt access road to the 
flume, as well as the c. 1. I-mile long water delivery system itself. Project elevations range from 
a low of c. 4,050 ft. AMSL at the gate off of Olinda Road to c. 4,300 ft. AMSL at the water 
intake for the flume system at Haipuaena Stream. The Waikamoi Flume stretches across three 
stream systems along the mountain slope. These systems include Waikamoi, Puohokamoa, and 
Haipuaena Streams. The dense forest is often shrouded in mist and the rainfall averages 250 
inches per year. The soils consist of the Amalu Peaty Silty Clay and the ground is covered with 
black peat and gray clay (Foote, et aI., 1972). Many native plant species are contained within the 
project area, although there are no listed, endangered species in the project area (Hobdy, 2010). 

Photo 1: Typical vegetation of the project area. 
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Haiku UkaAhupua'a 

The Waikamoi Flume project area is situated in the upper (uka) portion of Haiku 
ahupua 'a. The study area is located in a dense native forest habitat consisting of ohi'a and native 
ferns and mosses. It is believed that this area has never been used as anything but a watershed. 
Hawaiians referred to this region as Wao Akua, a remote mountain area only inhabited by spirits 
and for this reason it was not generally utilized. 

The original watershed system was developed in 1908. The flume appears to have been 
first constructed in the 1930's. Since then it has been replaced and upgraded only twice. The 
latest upgrade to the flume was in the mid-l 970s. The area has not been substantially disturbed 
since the construction of the flume and the access road associated with it. 

Haiku Ahupua 'a 

In precontact times, the lower portion of Haiku ahupua 'a probably supported a 
considerable population. Maliko Gulch to the south and west of the current project offered an 
extensive valley that was ideal for the production of wetland kala, breadfruit, kukui nut trees, 
yams and sugar cane. The bay provided excellent fishing grounds. Sweet potatoes were probably 
grown on the flat land between valleys as well. Handy and Handy mention Maliko Stream and 
adjacent ahupua 'a (1972, p. 498): 

"Hamakua Poko (Short Hamakua) and Hamakua Loa (Long Hamakua) 
are two coastal regions where gently sloping kula lands intersected by small 
gulches come down to the sea along the northern coast line of East Maui. Maliko 
Streamflowing in a gulch that widens and has a flat bottom to seaward, in pre-
sugar-plantation days had a considerable number of 10 'i. East of Maliko the 
number of named ahupua 'a is evidence of habitation along this coast. Kuiaha 
Gulch, beyond Maliko, has a good stream and there were probably a few 10 'i. 
Two kama 'aina at Ke 'anae said that there were small 10 'i developments watered 
by Ho 'olawa, Waipi'o, Hanehoi, Hoalua, Kailua and Na'ili'ilihaele Streams, all 
of which flow in deep gulches. Stream taro was probably planted along the 
watercourses well up into the higher kula land and forest taro throughout the 
lower forest zone. The number of very narrow ahupua'a thus utilized along the 
whole of the Hamakua coast indicates that there must have been a very 
considerable population. This would be despite the fact that it is an area of only 
moderate precipitation because of being too low to draw rain out of trade winds 
flowing down the coast from the rugged and wet northeast Ko 'alau area that lies 
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beyond. It was probably a favorable region for breadfhlit, banana, sugar cane, 
arrowroot,' and jor yams and Gwa in the interior, The slopes between gulches 
were covered with good soil, excellent for sweet-potato planting. The low coast is 
indented by a number of small bays offering good opportunity for fishing. The 
Alaloa, or "Long-road, " that went around Maui passed through Hamakua close 
to the shore, crossing streams where the gulches opened to the sea, " 

Kamakau (1992, p, 23) relates the story of Kiha-a-Pi'i-Iani concerning a famine that 
befell Kula and Makawao, ... "and the people subsisted on laulele, pualele, popolo and other 
weeds." The legend goes that he set out to clear a patch of ferns in order to plant sweet potatoes 
to ease the famine. In a single night he cleared a patch so large that it was thought to be 
impossible to obtain enough slips to plant such a vast area. Kamakau continues (Ibid., p. 24): 

"The people said skeptically of this great undertaking, 'Where will he find 
enough sweet-potato slips to cover the patch?' Next day Kiha-a-Pi'i-Iam' went to 
Hamakuapokol and Hali'imaile to ask for potato slips. The natives gave him 
whole patches of them wherever he went. ... Kiha-a-Pi 'i-Iani returned to his 
dwelling place with his huge bundle of sweet-potato slips. One bundle of slips was 
sl!tJicient to cover every mound of the whole field. No sooner were they planted 
than a shower fell, and the chi~f who made efforts atfarming was pleased. " 

Although the Hamakua area did not appear to be an area with a great deal of political 
importance, Kamakau relates that during the wars waged by the great Hawaii chiefKalani'opu'u, 
(Ibid., p. 91): "Ka-Iani-'opu'u decided to go on to Ko'olau, Maui, where food was abundant? 
He went to Ka'anapali and fed his soldiers upon the taro ofHonokahua .... At Hamakualoa Ka­
Ian i- 'opu 'u landed and engaged in battle, but Ka-hekili hastened to the aid of his men, and they 
put up such a fierce fight that Ka-Iani-'opu'u fled in his canoes. Landing at Ko'olau he slew the 
common people and maltreated the captives by urinating into their eyes." 

During Kamehameha's conquest of Maui-Wailuku and lao Valley-in c. 1790, 
Kamehameha's vast canoe fleet landed at various places along the Hamakua coast (Ibid., p. 112). 
Research conducted by Theresa Donham indicates that the mouth of Maliko Gulch was a 
precontact canoe landing (personal communication). Other landings on the Hamakua coast were 
at Kuiaha, Ho'olawe, Waipio, and Huelo. These would have been-more or less-all weather 
landing sites. It is quite likely that other landings were used in times when the north swell was 
calm. These locations probably would have been ones used by the invading forces, and the 
inhabitants of the areas would have suffered in the ensuing hostilities. 

In J 828, missionaries William Richards, Lorrin Andrews and J.S. Green conducted a tour 
around the island of Maui. In a notation dated August 22, J 828 they relate: "This day we came 
on to a pavement said to have been built by Kihapilani, a king, contemporary with Umi, and 
ancient king of Hawaii. He is said to have built it, that his name might not roll out. It extends 
more than 30 miles, and is a work of considerable magnitude. This pavement afforded us no 
inconsiderable assistance in traveling as we ascended and descended a great number of steep and 

1 Maliko is situated nearly on the border between Hamakuapoko and Hamakualoa. 
2 This was after having ravaged the island of Lanai, and food to sustain his warriors had run out. 
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difficult paries (palis)." [Sterling, 1998, p. 104]. The remnants of the road could still be seen well 
into the 19th century, and are referred to as "Kipapa of Kihapi' ilani" (Ibid.). 3 

Mahele Awards 

There are 30 Land Commission Awards listed in the Indices of Awards for Haiku 
ahupua 'a. A sample of Land Commission Awards in lower Maliko Gulch is presented in the 
table below. 

All of the awards indicate that within gulches in the lowlands of Haiku ahupua 'a, there 
existed a zone of agricultural usage and associated habitation. In addition, topography unsuitable 
for laro production was utilized as pasturage. 

Table 1: LeA Information 

While no Land Commission Awards are contained within the current project area, one 
LCA is contained on a portion ofTMK: (2) 2-3-05: 04. A short section of the access road to the 
Waikamoi Flume passes through near the western boundary of this TMK. Land Commission 
Award 7124 R.P. 8167 was granted to Kamaikaaloa and consisted of I apana of 19.838 acres. 
This award was used for pasturage (see Appendix A). 

Post-1850 

Bureau of Conveyances records indicate that Richard Armstrong purchased land from M. 
Kekuana' oa on five occasions between April of 1850 and July of 1855 (Masterson, Chiogioji, 
Hammatt, 1995, p. II). One sale included Grant 165. In March 1861, this land was obtained by 
Haiku Sugar Company. Haiku Sugar Company was one of the early successful sugar companies 
and it ran Hamakuapoko Mill from 1884 to 1905. In 1903 the Maui Agricultural Company was 
formed by Samuel T. Alexander and Henry P. Baldwin, when Haiku Sugar Company was 
merged with their Paia Plantation. The sugar processing operation was then moved to Paia Mill.s 

Sugar production in this patt ofMaui was highly dependent on water. In 1876, Alexander 
and Baldwin realized that more water was needed for their East Maui sugar operation. They 

3 The Belt Road, constructed between Hana and Kahului, was built along this historic trail. Begun at Haoa in the late 18005, it 
was finally connected to Central Maui in 1926. 

4 Reference (*) Masterson, Chiogioji, and Hammatt, 1995, p. 9. Others-Waihona 'Aina. 
5 This rniII continued to produce sugar until its closing on September 23,2000. 
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formed the Hamakua Ditch Company6 and began construction of a system of ditches, pipes and 
tunnels through 17 miles of rainforest on the windward side of Haleakala. Known as the 
Hamakua Ditch, this was an engineering achievement during its time. The crossing of Maliko 
Gulch was perhaps the largest obstacle, as the steep sides had to be connected by a bridge, 
which, when built, became the longest and highest in the Hawaiian Kingdom. There is an often 
told incident about the one-armed man Henry Baldwin, who during construction of the bridge, 
rappelled into the deep ravine to show workers it was not as dangerous as it seemed 
(Bartholomew and Bailey, 1994, p. 46). 

Not to be outdone, Claus Spreckels, owner of Hawaiian Commercial & Sugar Company 
(HC&S) began the construction on the Haiku Ditch, which brought water from the East Maui 
Mountains to his plantation in Central Maui. Its route was makai of the Hamakua Ditch. Control 
of HC&S was wrested from Claus Spreckels in 1898 by Alexander and Baldwin in a stock 
manipulation. 

During the early part of the 20th century, more and more sugar plantations were grafted 
onto the Maui Agricultural Company, including Kailua, Kula, Makawao, Pulehu, and Kalialinui. 
The sugar operations of HC&S were based in Puunene, while Maui Agricultural Company 
continued to be based in Paia. In 1948, the two companies merged, consolidating all of A&B's 
sugar production on Maui under HC&S. In 1962 HC&S merged with and became a division of 
Alexander and Baldwin, and East Maui Irrigation Company (EMI) became a subsidiary of A & 
B (Wilcox, 1996, p. 121). 

Waikamoi Water System 

The original water collection system was developed in 1908. Given its location in this 
wet pOIiion of East Maui, it has been replaced and upgraded two times. The first major 
replacement/upgrade occurred in the mid-1930s, when the County of Maui (Territorial 
Government) constructed the wooden flume in approximately its present form. This redwood 
water transport system began at its intake point at Haipuaena Stream and extended some I. 1 
miles across the mountain slope along the 4,300 it. contour, crossing branches of Puohokamoa 
Stream and emptying into Waikamoi Stream (and later Waikamoi Reservoirs). The Waikamoi 
Dam was completed in 1961, and the Waikamoi Reservoirs were constructed in 1963. 

The cloud forest conditions that prevail in this portion of East Maui necessitated a major 
replacement of the wooden flume and suppOIi structure in 1974-75 (Garrett Hew, personal 
communication). East Maui Irrigation, Ltd., in a Memorandum of Understanding with the Board 
of Water Supply was appointed the exclusive manager of the Waikamoi Flume on 11111974. 
The wooden flume was completely replaced after this agreement took effect. This management 
agreement terminated on 12/31 II 993, but was extended with a series of Amendments for a few 
years. The County ofMaui presently manages the flume system, which is in a state of disrepair. 

6 This later became East Maui Irrigation Company in 1908, succeeding the 1876 Hamakua Ditch Company (Wilcox, 
1996, p. 117). 
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Photo 2: Bridge over Maliko Gulch that carried water for the Hamakua Ditch aud later converted 
for the Kahului Railroad. 
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Previous archaeological work 

Perusal of documents at the SHPD office in Kahului, Maui, provided infonnation on a 
number of sites that have been identified on the U.S.G.S. Paia Quadrangle, along the Hamakua 
coast. As can be seen on the table below, many of these sites are burial sites along the coastline. 
Site 1064 is a site from which both precontact burials and historic coffin burials are constantly 
eroding. Xamanek Researches was called to that area on several occasions over a period of 30 
years, to retrieve human remains that have washed out of the sand bank after a storm. The broken 
long bones, and drilled shark's teeth7 found, suggest that some of the burials may have been 
looted in precontact times, in search of material for the manufacture of fishhooks. A list of 
sample coastal and near coastal site sites in Hamakua and Ha'iku is presented on Table 2. 

In 1995, Cultural Surveys Hawaii conducted an archaeological inventory survey of Lot 2 
of the Haiku Agricultural Subdivision of A & B Properties. This c. 64 acre parcel lies mauka of 
the Lot I property (see discussion below), and had been in pineapple cultivation for many years. 
Nothing was found during the pedestrian survey, and further work was not recommended 
(Masterson, Chiogioji and Hammatt, 1995, p. i). The authors did note that during a site 
inspection in June 1994, conducted by Maui SHPD archaeologist, Theresa Donham on Lot I (the 
neighboring lot makai of Lot 2), traditional Hawaiian artifacts were found. These included an 
'ulu'maika stone, a partial adze, a ground pebble tool, and a polished basalt flake, They 
conclude: "These artifacts could indicate the presence of a formerly intact archaeological deposit 
in the neighboring Lot 1 parcel." (Ibid., p. 7). 

Xamanek Researches carried out an inventory survey during 1999 on Maliko Point, 
which lies on the makai (north) side of Hana Highway and across from Lot 2. During the course 
of this fieldwork, an extensive subsurface waterworn pavement, a habitation deposit, and 
precontact and post-contact burials were documented. The pavement and habitation deposit were 
designated Site 50-50-054969, while the burials were designated Site 4833, Two charcoal 
samples returned radiocarbon date ranges for the precontact habitation/ceremonial site between 
AD 1455 to 1800 - with both intercept dates between 1640 and 1680, Two additional dates 
extended into the 20th century, indicating that use at this site continued well into the post-contact 
period. This is also attested to by the presence of the Kalawai'a Cemetery (Site 4833). A large 
portion of the Site 4969 has been placed in passive preservation along with the Kalawai' a ohana 
cemetery (Fredericksen and Fredericksen, 2001). 

In contrast to the coastal area, there has been little archaeological work carried out in the 
Ko'olau Forest Reserve in Ha'iku (Uka) ahupua'a. In 1988 (Griffin, 1988) a reconnaissance 
survey for a 36-inch water line in the general vicinity of the Waikamoi Flume replacement 
project area did not reveal any historic or cultural sites. This survey was conducted for the Kula 
water line project on behalf of the Department of Water Supply. Cultural Surveys Hawai'i 
conducted a reconnaissance survey for the proposed Kahakapao Reservoirs in 1990 (BOlihwick, 
1990). This project examined pOliions of two Tax Key Maps that are in the vicinity of the current 
project area. While there were no significant finds documented during the reconnaissance level 
survey, two old water pipeline cut rock and cement support structures were noted (no site 

7 Similar shark's teeth, attached to wooden handles, and used as knives, can be seen in Buck, 1964, Vol. X, p. 447. 
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numbers assigned). No further work appears to have been carried out in this forest reserve and 
the surrounding area. 

1253 

1255 

Table 2 
Sample of coastal and near coastal sites of Hamakua and Ha'iku 

Habitation and 
burial 

Platform 

Paia House and Grave complex. Wel1-preserved house outline, 
with rectangular pit. Surface artifacts include grindstone, basalt 

mi also 
Ho' okipa platform. Badly eroded terraces (2) without surface 

artifacts or midden evident. 

Settlement Patterns and Expectations of Findings 

This area of Maui is characterized by flat plains intersected by deep gUllies. Maliko 
Gulch, although not as wet as valleys to the east, provided sufficient water for some taro 
production, as the LeA information notes. Sweet potatoes were thought to have been cultivated 
in the kula areas between drainage gulches according to Handy and Handy (1972). The relatively 
large bay at the mouth of Maliko Stream provided access to the abundant shore and deep-ocean 
resources. The vantage point provided by Maliko Point aided in the securing of these resources. 
A traditional canoe-landing site at Maliko is further evidence of the importance of marine 
resources to the inhabitants (Theresa Donham, personal communication). All in all, people 
living in the lower portion of Haiku ahupua'a in late precontact times were probably fairly 
numerous. Human graves have been noted all along the Hamakua coast, both to the west and to 
the east. 

In contrast, the upper pOliion of Haiku ahupua 'a lies in a region refelTed to as Wao Akua, 
a remote mountainous area inhabited by spirits. This cloud-shrouded area is cold and receives in 
excess of 200 inches of annual precipitation. It is covered in dense native fern and ohi'a and koa 
forests. In post-contact times the bulk ofthe region has functioned as a watershed. 
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Xamanek Researches, LLC conducted an archaeological inventory survey of the 
proposed Waikamoi Flume replacement project area in 2011, with follow-up work carried out in 
December 2011, and January-February 2012. The archaeological investigation consisted of a 
100% of pedestrian survey and no subsurface testing, because of safety considerations. The 
pedestrian inspection of the project area was carried out with systematic sweeps oriented in a 
roughly north/south direction using c. 5 m intervals between sweeps. Our field team consisted of 
Hugh Cotlin, B.A., Marco Molina, B.A., and Erik Fredericksen (SHPD Permit #11-07, #12-06). 
Erik Fredericksen was also the principal investigator for this survey. Jennifer Frey, B.A. carried 
out lab work for the project. Project notes and photographs are on file at the Xamanek 
Researches LLC facility in Pukalani, Maui. 
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The archaeological inventory survey of the project area identified two post-contact sites. 
The c. l.l-mile long Waikamoi Flume and its associated features. designated Site 7193. transport 
water to the Waikamoi Reservoirs. Site 7194 is a c. 3.9-mile long dilt road with associated 
crossings that provides access to the wooden flume. Construction of both of these sites has 
previously impacted this pOltion of the Ko'olau Forest Reserve. These sites are discussed below. 
There was no evidence of other cultural resources noted in the surveyed area. 

SITE 50-50-06-7193 

The wooden Waikamoi Flume system was constructed in the 1930s. The County of Maui 
(Territorial Government) developed this water delivery system. By the 1970s, the redwood flume 
was badly weathered and in need ofreplacement. The County of Maui subsequently entered into 
a Memorandum of Understanding with East Maui Irrigation, Ltd. in 1973, and EMI took over 
management of the flume. All wooden components were replaced in 1974-75. This rebuilt 
water delivery system contains 24 associated features. Features A-X consist of the rock and 
concrete SUppOltS that date to the 1930s, which are located along the l.l mile long Waikamoi 
Flume. These are made of cut rock and concrete and are generally considered to be in "good" 
condition. See the table below for details of each feature. Three of the 24 pillars have been 
repaired in recent years by adding new concrete above them to avoid collapse. These pillars are 
still in use today. Site 7193 continues in use as a water delivery system for transpOlting water to 
the nearby Waikamoi Reservoirs, which were constructed in the 1960s. 
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Feature 

A 

B 

C 

D 

E 

F 

G 

H 

Table 3: Summary of pipe support and concrete rock masonry 
Waikamoi Flume Site 7193 (Features A-X) 

Pipe Support Distance from the access road circa 20-30 Good 
meters 

Cut rock and concrete On the left side of the access road due East 
Located by station 31+00 

Pipe Support Distance from the access road circa 20-30 Good 
maters 

Cut rock and concrete On the left side of the access road due 
NOIih 
Located b station 39+00 

Pipe Support Distance from the access road circa 20-30 Good 
maters 

Cut rock and concrete On the left side of the access road due East 
Located b station 69+00 

Pipe Support Distance from the access road circa 20-30 Good 
meters 

Cut rock and concrete On the left side of the access road due East 
Located b station 73+00 

Pipe Support Distance from the access road circa 20-30 Good 
meters 

Cut rock and concrete On the left side of the access road due East 
Located b station 76+00 

Pipe Support Distance from the access road circa 20-30 Good 
meters 

Cut rock and concrete On the left side of the access road due NE 
Located b station 81 +00 

Pipe Support Distance from the access road circa 20-30 Good: Still in use to support 
meters the existing ductile pipe 

Cut rock and concrete On the left side of the access due North carrying water 
Located b station 94+00 

Pipe Support Distance from the access road circa 20-30 Good: Still in use to support 
meters the existing ductile pipe 

Cut rock and concrete On the left side of the access due East carrying water 
Located b station 155+00 
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SITE 50-50-06-7194 

Site 7194 consists of the c. 3.9-mile long dirt access road that was developed in support 
of construction and maintenance of the Waikamoi Flume (Site 7193). This site contains 8 
component features that are associated with the road. Features A-H, consist of culverts and rock 
and concrete walls within the access road. These culvelis are constructed of steel corrugated 
pipes, with rock (some cut) and concrete wall supports. These culvert crossings are in generally 
fair to good condition, and exhibit some repair work. This access road is c. 4.1 miles long, and 
passes through the Ko'olau Forest Reserve. As noted above, it was constructed to develop and 
service the flume water system. There are 8 of these crossings in total. See the table below for 
details of each feature. Two of these culverts have had repair work done on them. The Feature C 
culvert is damaged and is no longer in use. Site 7194 is presently used for transport to access and 
service the Waikamoi water delivery system. 

A 

B 

C 

D 

E 

F 

G 

H 

Table 4: Summary of Culvert Crossings 
Waikamoi Flume Access Road: Site 7194 (Features A-H) 

Culvert 1: cut rock and concrete Located by Station Fair: Roughly constructed, repair 
crossing with an old concrete pipe Number 73+00 had been done at base on the new 
culvert inserted with a corrugated i e concrete work. 
Culvert 2: Cut rock and concrete Located by Station Good: Both ends consist of 10-15 

Number 77+00 courses of cut rocks. 
Culvert 3: Cut rock and concrete Located by Station Poor: Access road is no longer nj 
crossing with corrugated culvert Number 81+00,15-20 use due to the damage on the west 

meters from existing end, road was diverted. 
road 

Culvert 4: Cut rock and concrete Located by Station Good: Structure consists of 4-7 
crossin with ductile i e culvert Number 1 11 +00 courses of cute rocks. 
Culvert 5: Cut rock and concrete Located by Station Fair: Roughly constructed, 3-6 
crossin with ductile i e culvert. Number 114+40 courses of cut rock. 
Culvert 6: Cut rock and concrete Located by Station Good: 5-10 courses of cut rock. 

Number 118+45 
Culvert 7: Cut rock and concrete Located by Station Fair: Stone work is rough with some 
crossin with old concrete i e culvert. Number 138+00 re air evident. 
Culvert 8: Cut rock and concrete Located by Station Fair: Stone work not very visible. 
crossin with COlTU ated i e culvert. Number 169+65 
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As noted above, the remnants of the Waikamoi Flume water delivery system, constructed 
in the 1930s, as well as the access road have been assigned SIHP site numbers. The Waikamoi 
Flume site remnant has been assigned SIHP Number 50-50-06-7193. A total of24 component 
features (A-X), consisting of the remains of rock and cement support bases, are associated with 
this post-contact site remnant. It is important to note that this site's integrity has been 
substantially altered. The entire wooden flume and all associated wooden support infrastructure 
were replaced in 1974-75. The access road built to service the flume has been assigned SIHP 
Number 50-50-06-7194. This transportation site contains 8 component features (A-H), which 
consist of rock and cement support walls and steel culvert crossings. The general condition of 
both sites ranges from "fair" to "good". Some portions of features within both sites have 
collapsed and have been repaired (possibly during the replacement of the wooden portions of the 
flume in the 1970s). 

'_' ',' ,:-::'-:',:,':i: :,::':,',:,-'i:',':::/:':'\·'· '-:.:-:" -,:_,' - -: ::- :::::-. ,: ::. ":, -", ,,:,:><;,-:;::, '~;<:-'~-:-:-;j:~:->-~-:-:::~-:,>:,'-;,:-:<:-:~_ :.-'.,-', '-,,:::,' -<" -' 

SITE·$~~N~~ieANCE.AsS~S$MENT 

Archaeological resources are subject to the broad criteria established for the State and 
National Register of Historic Places classified below: 

• Criterion "a"-Be associated with events that have made an important contribution to the 
broad patterns of our history; 

• Criterion "b"-Be associated with the lives of persons important in our past; 
• Criterion "c"-Embody the distinctive characteristics of a type, period, or method of 

construction; represent the work of a master; or possess high artistic value; 
• Criterion "d"-Have yielded, or is likely to yield, important information for research on 

prehistory or history; 
• Criterion "c"-Have an important traditional cultural value to the native Hawaiian people 

or to another ethnic group of the state due to associations with traditional cultural 
practices once carried out, or still carried out, at the property or due to associations with 
traditional beliefs, events or oral accounts. 

The Waikamoi Flume site remnant, Site 50-50-06-7193, is considered significant under 
Criterion "a" for its role as an important water delivery system for the up country area. The 
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flume access road, Site 50-50-06-7194, also qualifies for significance under Criterion "a" 
because of its association with the Waikamoi Flume water delivery system. Both sites are also 
considered significant for their information content under Criterion "d". 

-;",<:', 

I··································· 

Given that the c. I.I-mile long wooden flume (Site 7193) and all associated wooden 
support structures were completely replaced in the mid-I 970s, the integrity of this site has been 
substantially impacted. The 24 features consisting of rock and cement flume base supports are 
all that remain of the original site. At the writing of this report, it appears that only Feature X of 
this site will be altered (i.e. encased in concrete) during the proposed construction project. 
Consultation with the SHPD Architecture Branch is recommended for mitigation measures for 
this portion of Site 7193. The remaining components of this site will be avoided and remain in 
place. Given that the remaining cut rock and concrete flume supports are all that remain of 
Waikamoi Flume, preservation (through conservation) may be warranted. 

At the writing of this report, scheduled improvements to the 3.9-mile long access road 
will not directly impact Features A-H of Site 7194. In the event that major repairs/replacements 
become needed, consultation with the SHPD Architecture Branch is, again, recommended. 
Possible further work may be necessary in this event. 

No further archaeological work within the project area appears warranted at this time. In 
the event that the SHPD concurs that preservation of the remaining components of Site 7193 is 
warranted, then a preservation plan will need to be prepared. Precautionary archaeological 
monitoring is recommended for any future construction activities within the overall Waikamoi 
Flume replacement project area. 
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Sugar Cane: 
Tobacco: 
Koa/Kou Trees: 
Other Plants: 
Other Mammals: No 

No. 7124, Kamaikaaloa 
N.R.429v6 

Pa!i: 
Disease: 
Claimant Died: 
Other Trees: 
Miscellaneous: 

No 
No 
No 

Kalialianui Ahupua ~ a of Kula, Maul. Kindly enter it to quiet title. 
S.P. Kalama, Secretary 
February 3, 1848 

N.T.456vl0 
No. 71241 Kamaikaaloa 

Kalialianui ahupuaa, Kula, MauL 

P(l.ge 2 of2 

I hereby approve this distribution, it is correct and this land written above is 
for Kamaikaaloar for which approval has been granted for it to be presented to 
the land officer5 who settle claims. 
(Sign) Kamehameha 
:3 Febrary 1848 
COPY from "Mahele Book," S. Spencer, clerk, Department of Interior. 

[Award 7124; land Patent 8167; Kalialinui Kula; 1 ap. 19.838 Acs.; See also 
No. 4460 for another Native Register document for Kalialinui] 

hUPS:!!V'lww.waihona.com/purchasc,asp 4/512012 
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APPENDIX C: SITE 50-50-06-7194 FEATURES A-H 
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Access Road (4WD) .. - ---. Streams Topography (25' intervals) 
-~ '"' 

~~ SHEET 1 
UTM. Zone 4 . NAO 83. 

" -, 

Access Road (4WD) ----- Streams Topography (25' intervals) SHEET 2 
Mupprodl.lCOd Fllbru~ry 2011 . Map grid ('Illd proj~c!ion : UTM, Zone 4, NAO 83. 

33 



Access Road (4WO) .. --. Streams :...",;;:",~==,;.-~~~~. Topography (25' intervals) 
Map produeod Oy County 01 Mal.ll Goo!;Jrnphle $(tfVf(:ClS. Fobruary :2011 . Mapgrld BOO prQjecIlon: UTM. Zo~1I4 . NAD 83. 

Access Road (4WO) -_ .. Streams Topography (25' intervals) XICI".., 

M~pproducodbyCountyor Zono4. NAD83. 
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Access Road (4WD) Streams , Topography (25' intervals) ~~~====~-----
Me:) produced by County of M.wl Geogl'llptlir:; Service" February 2011 , Map grid lind projectiort UTM. Zone 4, NAO 83, 

Access Road (4WD) Streams Topography (25' intervals) 
M~pp'oducodbyCounlyofMoul Zonc4, NA0 83, 
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APPENDIX D: SITE 50-50-06-7193 PHOTOS 
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Photo 3: Site 7193 - Feature A, east view Photo 6: Site 7193 -Feature D, north view 

Photo 4: Site 7193 -Feature B, west view Photo 7: Site 7193 -Feature E, north view 

Photo 5: Site 7193 -Feature C, NNW view Photo 8: Site 7193 -Feature F, north view 
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Photo 9: Site 7193 -Feature G, north view Photo 12: Site 7193 - Feature J, top view 

Photo 10: Site 7193 -Feature H, NNW view Photo 13: Site 7193 - Feature J, side view 

Photo 11: Site 7193 -Feature I, south view Photo 14: Site 7193 - Feature K, top view 
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Photo 15: Site 7193 - Feature K, side view Photo 18: Site 7193 - Feature M, ENE view 

Photo 16: Site 7193 - Feature L, WNW view Photo 19: Site 7193 - Feature M, WNW view 

Photo 17: Site 7193 - Feature L, ESE view Photo 20: Site 7193 - Feature N, south view 
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Photo 21: Site 7193 - Feature N, north view 

Photo 22: Site 7193 - Feature 0, south view 

Photo 23: Site 7193 - Feature 0, south view, 
looking down 

Photo 24: Site 7193 - Feature 0, south view, 
overview 

Photo 25: Site 7193 - Feature 0, north view 
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Photo 26: Site 7193 - Feature P, SSE view 

Photo 27: Site 7193 - Feature P, NNW view 

Photo 28: Site 7193 - Feature P, NNW view, 
looking down 

Photo 29: Site 7193 - Feature Q, SE view 

Photo 30: Site 7193 - Feature Q, NW view 

Photo 31: Site 7193 - Feature Q, NW view, 
showing stone footing 
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Photo 32: Site 7193 - Feature R, ENE view Photo 35: Site 7193 - Feature T, NNW view 

Photo 33: Site 7193 - Feature S, NNW view Photo 36: Site 7193 - Feature U, ESE view 

Photo 34: Site 7193 - Feature T, WNW view Photo 37: Site 7193 - Feature U, SE view 
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Photo 38: Site 7193 - Feature V, SE view Photo 41: Site 7193 - Feature X, NW view 

Photo 39: Site 7193 - Feature W, NE view 

Photo 40: Site 7193 - Feature X, north view 
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APPENDIX E: SITE 50-50-06-7194 PHOTOS 
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Photo 42: Site 7194 - Feature A, north view Photo 45: Site 7194 - Feature D, north view 

Photo 43: Site 7194 - Feature B, north view Photo 46: Site 7194 - Feature E, WNW view 

Photo 44: Site 7194 - Feature C, south view Photo 47: Site 7194 - Feature F, NNE view 

45 



Photo 48: Site 7194 - Feature G, WNW view 

Photo 49: Site 7194 - Feature H, ENE view 

I 
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Management Summary 

Report Cultural Impact Assessment for the proposed Waikamoi Flume 
Reconstruction project 

Date June 2011 
Project Location County ofMaui; Makawao district (modern), Hamakualoa 

Moku, multiple ahupua'a, TMK: (2) 2-4-016: 004 (por.) 
Acreage Approx. 1.1 miles in length 
Ownership County ofMaui, through perpetual easement from East Maui 

Irrigation Company, Ltd. 
Developer/Applicant County ofMaui 
Project Description Reconstruction of the Waikamoi Flume. Involves dismantling 

the old wooden flume and trestles and constructing a new 
aluminum and fiberglass one in its place. From Haipuaena to 
Puohokamoa, water flow will need to be temporarily 
suspended during that phase of construction. For the portion 
below Puohokamoa the existing aluminum pipe that runs 
alongside the flume may be used unless otherwise needed. 

Reeion ofInfluence Hamakualoa, Makawao district, Upcountrv Maui water users 
Agencies Involved Maui County Department of Water Supply, Department of 

Land and Natural Resources Office of Conservation and 
Coastal Lands (OCCL) 

Environmental Chapter 343, HRS and State Conservation District Use 
Regulatory Context Application 
Results of Concerns center on the protection of the existing native forest 
Consultation resources and minimizing the potential for destruction of 

habitat, removal of natives, and especially the introduction of 
invasive species, whether on purpose or accidentally. 

Recommendations • Minimize the destruction ofthe native habitat 
• Protections against the introduction or spread of 

invasive species 
• Cultural Orientation regarding Wao Akua 
• Appropriate re-usage of any native plants 
• Cultural Advisor on-call to help with all cultural 

concerns 



Cultural Summary 

The Waikamoi Flume in the Makawao region of upcountry Maui run 1.1 miles in length through 
multiple ahupua'a within the Ko'olau Forest Reserve. The flume is a man-made channel that 
moves water from multiple gulches and valleys to the East of Makawao and funnels them into 
the County Upper Kula water system to be used by the residents of Up country MauL The 
flume's path, constructed in the early 1900's, carved out a swath between 10 and 30 feet into the 
native cloud forest disturbing the native ecosystem and displacing massive amounts of native 
flora and fauna. Since that time the habitat has normalized to a degree and this new project will 
not significantly impact the existing state ofthe forest provided care is taken. 

There are a number of rare and endangered plants within the flume region and care should be 
taken to follow all applicable laws related to these endemic or indigenous native plants and the 
findings of the Botanical Survey. The recommendations put forth in this report are for the 
purpose of protecting the resources that remain in the region and preventing further damage to 
the delicate ecosystem, in addition to respecting the host culture's view of this revered place, the 
WaoAkua. 
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Introdnction 
At the request of Ms. Kimberly Skog ofMunekiyo & Hiraga Inc., Hana Pono, LLC has 
completed a report for the Cultural Impact Assessment of the proposed Waikamoi Flume 
Reconstruction project located at Tax Map Key number: TMK: (2) 2-4-016: 004 (por.). This 
study was completed in accordance with State of Hawaii Chapter 343, HRS, and the State of 
Hawaii Office of Environmental Quality Control (OEQC) Guidelines for Assessing Cultural 
Impacts (1997). 

Guiding Legislation for Cultural Impact Assessments 
It is the policy of the State of Hawaii under Chapter 343, Hawaii Revised Statutes, to alert 
decision makers about significant environmental effects that may occur due to actions such as 
development, re-development, or other actions taken on lands. Articles IX and XII of the State 
Constitution, other state laws, and the courts of the state require the promotion and preservation 
of cultural beliefs, practices, and resources of native Hawaiians and other ethnic groups. 

The Guidelines for Assessing Cultural Impacts, as adopted by the Environmental Council, State 
of Hawaii 1997 and administered by the Office of Environmental Quality Control, including 
HAR Title II Chapter 200-4(a), include effects on the cultural practices ofthe community and 
state. The Guidelines also amend the definition of "significant effect" to include adverse effects 
on cultural practices. 

Goal and Purpose 
The goal of this study is to identify any and all Native Hawaiian, traditional, historical, or 
otherwise noteworthy practices, resources, sites, and beliefs attached to the project area in order 
to analyze the impact ofthe proposed development on these practices and features. 
Consultations with lineal descendents or kupuna (Hawaiian elders) with knowledge of the area in 
gleaning further information are a central part ofthis study. 

Scope 
The scope of this report compiles various historical, cultural and topographical accounts and 
facts ofthe project area and its adjacent ahupua'a. "The geographical extent of the inquiry 
should, in most instances, be greater than the area over which the proposed action will take 
place. This is to ensure that cultural practices which may not occur within the boundaries of the 
project area, but which may nonetheless be affected, are included in the assessment. An 
ahupua' a is usually the appropriate geographical unit to begin an assessment of cultural impacts 
of a proposed action, particularly if it includes all of the types of cultural practices associated 
with the project area. In some cases, cultural practices are likely to extend beyond the ahupua'a 
and the geographical extent ofthe study area should take into account those cultural practices." 
(OEQC, Guidelines for Assessing Cultural Impacts, Nov 9, 1997) 

Data will be compiled beginning with the first migrations of Polynesians to the area, progressing 
through the pre-contact period of Hawaiian settlement, containing data on the post-contact 
period, through to the current day and any cultural practices or beliefs still occurring in the 
project area. Hawaiian kupuna with ties to the area will be interviewed on their knowledge of 
the area and its associated beliefs, practices, and resources. Additionally, any other individuals 
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or organizations with expertise concerning the types of cultural resources, practices and beliefs 
found within the geographical area in question will be consulted. 

Project Area 
The project is located in the State of Hawaii, County ofMaui, at Tax Map Key number: (2) 2-4-
016: 004 (por.). Spanning approximately l.1linear miles with an approximate average width of 
10 feet the Waikamoi Flume spans deep gulches and cuts into the hillside in order to create the 
appropriate descent necessary to transport the water without the aid of pumps. The flume crosses 
through many valleys and ahupua'a starting deep in the native cloud forest of Hale aka la's 
windward region at a gulch called Haipuaena. It then crosses through numerous other gulches, 
Puohokarnoa being one of the larger, until terminating in the Waikamoi gulch. From there the 
flume ends, depositing its water into the Waikamoi reservoirs which is then transported by 
pipeline to the Kahakapao reservoirs and into the Olinda Water Treatment Plant, which is part of 
the county water system. 

The island ofMaui is comprised of twelve (12) traditional land districts, called moku. Each 
moku is made up of numerous ahupua'a, smaller land divisions wherein a self-inclusive 
community could find all the things needed for a satisfactory life. Usually these ahupua'a ran 
from the heights ofthe mountain peak to the edge ofthe outer reeflike a giant pie slice, although 
many ahupua'a did not fit this template. OfMaui's 12 Moku, 9 of them are on the mountain of 
Haleakala, and all but one of them radiates from a single point on land. Pohaku Palaha, a sacred 
site located on the mountaintop, is a large pahaku (rock) from which the Moku of Maui palaha 
(spread out in all directions) like the tentacles of an octopus. 

As both Moku and Ahupua'a rise in elevation they become narrower with less distance between 
their two boundaries. In these modem times there is less of an understanding of crossing over 
these unseen boundaries, but appreciation should be taken in recognizing the ancient ones' 
understanding oflandforms. Access to the flumes is through the Moku ofHarnakuapoko, the 
one moku that is pako (cut short) from Pohaku Palaha. But the flumes actually run through the 
entire moku ofHarnakualoa and begin in the westernmost reaches of the Moku ofKo'olau. 

Approach & Method 
The approach taken in this study was two-fold. Foremost, historical, involving as appropriate, a 
review of: mahele (land division of 1848), land court, census and tax records, previously 
published or recorded ethnographic interviews and oral histories; community studies, old maps 
and photographs and other archival documents. Secondly, an in-depth study involving oral 
interviews with living persons with ties, either lineal or cultural, to the project area and the 
surrounding region. 

Objectives 
The objectives of the Cultural Impact Assessment are as follows: 

• to compile and identifY historical and current cultural uses ofthe project area, 
• to identifY historical and current cultural beliefs & practices associated with project area, 
• To assess the impact ofthe proposed action on the cultural resources, practices, and 

beliefs. 
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Tasks 
Data gathered combined oral interviews of knowledgeable kupuna and families/individuals with 
long-standing ties to the area with all available written and recorded background information. 

Archival Research 
All sources of historical written data, old maps, and literature were culled for information. 

Oral Interviews 
Tasks completed for oral interviews included: identification of appropriate individuals to be 
interviewed, determination of legitimate ties to project area and surrounding region, interview 
recorded in writing and by digital audiocassette, transcription of interview, compilation of 
pertinent data. 

Level of Effort Undertaken 
Interviewees are contacted and selected for inclusion in this report based on a sliding scale of 
legitimate authority based on the following characteristics: lineal descendents, cultural 
descendents, traditional practitioners, cultural practitioners, knowledgeable area residents of 
Hawaiian ancestry, knowledgeable concerned citizens. Every effort is made to obtain the highest 
quality interviewees and determination of appropriate individuals follows this criteria. 

Historical & Current Cultural Resources & Practices 

First migrations 
Traditional stories start with the creation chant called "Kumulipo." The Kumulipo brings 
darkness into light. Embedded in this all-encompassing chant is the tale of the coming of the 
Hawaiian Islands through the mythical stories of Pele and another demigod named Maui who, 
with his brothers, pulls up all the islands from the bottom of the sea. Geologically speaking, the 
island ofMaui formed in six separate volcanic "series" beginning with the Wailuku Volcanic 
Series (WVS) that formed the mass of Mauna Kahalawai. The WVS took Mauna Kahalawai up 
to 6 kilometers in height whereupon the summit collapsed forming a sunken crater that would 
later become the back ofIao Valley. The massive hulk of Haleakala was formed in three 
separate volcanic series named the Honomanu, Kula, and Hana series (Kyselka & Lanterman, 
22). Haleakala is far younger than its sister mountain with its last flow occurring a mere 200 
years ago, with the lava pouring down the south-western slope. 

Another part of the creation story tells of two of the major deities, Kane and Kanaloa. It was 
said that Kane, the god of fresh running water, and Kanaloa, god ofthe ocean and the' awa plant, 
traveled around the islands and sat and drank awa wherever they went. They would often stop to 
rest in locations with no water and Kane would pound his 0 '0, his digging stick, into the ground 
and produce a freshwater spring. Many areas in the wet, windward side of the island are named 
for these feats, bearing names like Waiakane, Kawaiolaokane, and Waiola. 

The occupation of the Hawaiian archipelago after its mythical creation came in distinct eras 
starting around 0 to 600 A.D. This was the time of migrations from Polynesia, particularly the 
Marquesas. Between 600 and 1100 A.D. the population in the Hawaiian Islands primarily 
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expanded from natural internal growth on all of the islands. Through the course of this period 
the inhabitants of the Hawaiian Islands grew to share common ancestors and a common heritage. 
More significantly, they had developed a Hawaiian culture and language uniquely adapted to the 
islands ofHawai'i which was distinct from that of other Polynesian peoples (Fornander, 222). 

Between 1100 and 1400 A.D., marks the era of the long voyages between Hawai'i and Tahiti and 
the introduction of major changes in the social system of the Hawaiian nation. The chants, 
myths and legends record the voyages of great Polynesian chiefs and priests, such as the high 
priest Pa'ao, the ali'inui (Head Chief) Mo'ikeha and his sons Kiha and La'amaikahiki, and high 
chief Hawai'iloa. Traditional chants and myths describe how these new Polynesian chiefs and 
their sons and daughters gradually appropriated the rule over the land from the original 
inhabitants through intermarriage, battles and ritual sacrifices. The high priest Pa'ao introduced a 
new religious system that used human sacrifices, feathered images, and enclosed heiau (temples) 
to facilitate their sacred religious practices. The migration coincided also with a period of rapid 
internal population growth. Remnant structures and artifacts dating to this time suggest that 
previously uninhabited leeward areas were settled during this period. 

Settling of Hamakualoa Moku & related Ahupua'a 
When travelling along Maui' s northern shoreline miles of white sandy beach pockmarked by 
rocky points stretch on from Wai'ehu across the Kahului bay, through to the town ofPa'ia and 
beyond. As one travels east ofPa'ia the coastline changes, long beaches giving way to high 
cliffs and rocky bays. The waters continuously falling in the upper reaches of Hal eakal a carve 
deep valleys and gulches into the mountains slopes, eroding the sides and sending rocks 
tumbling downward and towards the ocean. Many areas suitable to farming with easy access to 
freshwater would have been cleared offorest enough for a family to live comfortably. Handy 
relates, "Presumably stream taro used to be planted along the beds of these water courses well 
into the uplands, and forest taro throughout the lower forest. The minute ahupua' a characteristic 
ofthis coast indicates a dense population" (Handy, 109). 

Place Names Associated With This Area 
The Hawaiian culture places a particular importance on place-names. Throughout Polynesia, 
cultures are for the most part ocean-based, surviving and building their cultures around the 
bounty of the sea. While Hawaiians share common history with all Pacific peoples, because of 
the unique factors of these high-islands, their culture turned decidedly more land-oriented than 
many other Pacific cultures. The abundant access to fresh water sources, fertile soil, relative lack 
of reef and reef fish compared to older south pacific islands all contributed to their formation of a 
completely unique and distinct culture; a culture that placed a high inherent value on land and 
landforms, landscapes and their relationship to people's lives. In place-names one can find its 
purpose, their purpose, and the hidden kaona (symbolism) behind the word. 

Waikamoi 
Waikamoi takes its name from a variety oftaro named for a variety of fish, the moi. The moi 
taro is a very nice tasty variety good for wetland, flood style irrigation taken to great heights by 
the Hawaiians system of aqueducts and lo'i kalo. The gulch being called Waikamoi indicates 
that in the lower elevations it was a place to farm taro and the moi variety was a favorite of the 
people living in that area. 
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Makaw(lo 
Makawao is the town that one passes through to access the flume system and has come to be 
synonymous with upcountry Maui and the area of the flume. Makawao, literally translates into 
the maka (eyes) of the wao (inland forest region). It is a notice to those passing through that they 
are approaching and crossing over a boundary. It is notice that here is where you would make 
preparations or protocols such as chants or offerings in recognition of entering a higher plane. 

Haipuaena 
Haipuaena is the stream in which the flumes begin their water collection. All ofthe interviewees 
and other knowledgeable cultural practitioners did not have knowledge of a literal or descriptive 
definition for this stream. There is also some confusion in the spelling of this place, as different 
sources have it spelled as Ha'ipuaena or Haipuaena or Haipua'ena. Below we list literal 
translations ofthe individual words that make up this name. 
Hai-to offer, to sacrifice 
Ha'i-to break or snap, like a stick; to say, tell, or mention; an edge, or border; to act flirtatious 
Pua- flower; to bloom, or spring forth; a child, or descendent 
Ena- red-hot, glowing; figuratively meaning angry or raging. 

Ko'olau 
Ko'olau, the next moku eastward ofHamakualoa, where the streams ofHaipuaena, Puohokamoa, 
and Waikamoi spill into the ocean is so named in connection to Haleakala and ancient Hawaiian 
concepts ofland. Ko'o is literally a support staff, crutch, or cane. Lau is the general word for 
the leaves of a plant (i.e.: lauhala). All islands contain an area or ridgeline called Ko'olau. It is 
this ridgeline that is symbolically and geographically aligned with the wet, windward side of the 
island. The placement and rise in elevation ofthis ridgeline provides the buffer which the clouds 
rest up against (ko'o) and break open yielding the land below with rain to sustain the forests and 
greenery (lau). 

Puohokamoa 
Puohokamoa is literally, the startled, puoho, chicken, ka moa. 

Traditional Hawaiian Uses & Practices 
Hawaiians were genius in their ability to categorize and compartmentalize different land 
divisions according to their use, purpose, abilities. The most famous of these is the oft­
mentioned Moku and Ahupua'a system ofland resource management. But they also broke down 
land into further divisions vertically as one moved from the seashore to the mountaintops. 
Typically, people lived in either the Kahakai, meaning along the ocean extending a little ways 
inland but with easy access to the shoreline; or in the Wao Kanaka, or the inland region meant 
for human habitation. Those living in the Kahakai would have focused their livelihoods on the 
bounty of the sea and its related resources. Those living in the Wao Kanaka would be more 
focused on agriculture, taro as the staple but also cultivating sweet potato, banana, breadfruit, 
and a number of other plants as well as hunting for birds and pigs. Those living in the Wao 
Kanaka also could have sustained themselves by gathering the resources of the forest regions, 
and of these peoples there were legion. Many families were made favorites of the chiefs for their 
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masterful carving, weaving, medicinal healing, or other talents gained from resources inside the 
forest regions. 

The area located towards the mountaintop from the Wao Kanaka was called the Wao Alma, the 
Region of the Gods. Just as the name Makawao, eyes of the forested region, was a notice to be 
aware of the boundary, the name Wao Akua was clear notice that humans were not meant to live 
in this area, only to visit for a certain purpose and not without paying respect first. The 
Upcountry flumes exist totally in the Wao Akua. The traditional Hawaiian would have been 
loath to desecrate the land of the gods for his own benefit, considering how much they already 
lived in the graciousness ofthe God's goodwill. Access to the Wao Akua would have been done 
by trained professionals only, those who descended from families of feather workers, carvers of 
canoes or other implements. And typically, if a resource could be gathered from the forest 
region below the Wao Akua they would shy toward crossing the boundary. A publication by the 
State Department of Land and Natural Resources (DLNR) aptly describes this idea, 

Hawaiians did not as a matter of course penetrate the wao akua if the trees they needed could be gotten elsewhere, 
because of the priority of promoting new growth through non-disturbance of seed-producing forest areas. 

Hawaiians realized the importance of the food source and the regenerative energy of the forest. Therefore it was 
necessary to leave some areas or groves oftrees as they stood originally, thus the name Wao Akua. (DLNR, 14) 

The people of old were keenly aware that their downstream livelihoods depended on the health 
of the forest and watersheds. The concept of balance was taught to be necessary not only for 
personal health but also for ecosystem health. The taking of forest resources were heavily 
regulated by the Iwnohiki, land manager, and all in the community so as to make sure that one 
specific area, plant, tree, or habitat was not degraded to the point of no return. 

In ancient times and still in practice today, a practitioner that was venturing into a new area, 
crossing over a boundary would offer an oli, a chant; stating who they were, what their purpose 
was for entering, and asking for acceptance and forgiveness. There are many different chants 
depending on the purpose of the journey into the Wao Akua, but here is an example of a chant 
used by those entering the forest region to gather its resources, 

Li'u-li'u aloha ia'u, 
Ka uka 0 Kohola-lele, 
Ka nahele mauka 0 Ka-papala. 
Komo, e komo aku hoi au maloko. 
Mai ho'ohewahewa mai oe ia'u; oau no ia, 
Ke ka-nae-nae a ka mea hele, 
He leo, e-e, 
A he leo wale no, e-e! 
Eia ka pu'u nui owaho nei la, 
He ua, he ino, he anu, he ko'e-ko'e. 
E ku'u aloha, e, 
Maloko aku au. 
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,------------------, 
Long, long have I tarried with love 
In the uplands ofKohola-lele, 
The wildwood above Ka-papala. 
To enter, permit me to enter, I 
pray; 
Refuse me not recognition; I am 
he, 
A traveler offering mead of praise, 
Just a voice, 
Only a human voice. 
Oh, what I suffer out here, 
Rain, storm, cold, and wet. 
o sweetheart of mine, 
Let me come in to you. 
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Post-Contact Historical Uses & Practices 
At first the arrival of outsiders had very little impact upon the dense upper cloud forests of Maui. 
Travel to and through the region would have been near impossible to the uninitiated and the early 
explorers had little idea of the resources and biodiversity within these areas. As the influx of 
outsiders grew they also brought with them domesticated animals unfamiliar to Hawaiians. The 
first cattle, goats, large domesticated pigs, and sheep were gifts to the chiefs of the islands. The 
ali'i let them roam the island with impunity, banning their harassment or slaughter on pain of 
death. These roaming bands oflivestock were famous for scaring travelers across Maui's central 
isthmus, trampling centuries old lo'i and gardens, and being a general nuisance to all. They also 
slowly made their way into the upper forest lands, many ofthem bordering previously cleared 
pastureland. 

These new additions to the Hawaiian landscape had no natural predators save man and his gun 
and the native habitat was not equipped to deal with the destruction they caused. The large pigs 
brought to Hawaii by the Westerners rooted up the ground, turning fertile soil into mud bogs 
devoid of much life. This was made worse by the heavy hooves of cattle, trampling and killing 
any remaining seedlings poking through the surface. 

What destruction wasn't done by the free-roaming livestock was carried out by the short-lived 
Sandalwood trade. Although the project area was not heavily populated by ili'ahi, native 
sandalwood, there would have been forays to remove any that were there. Luckily, in the late 
1800's some were being made aware of this destruction and made moves to protect the 
remaining forestlands. 

Able to see what would happen with the total loss of the native rainforest, 

The legislature 0/1876 appropriated $25,000/or a new, larger reservoir to be built [due to the lessening rain/all 
because of deforestation}. The legislature also passed 'An Actfor the Protection and Preservation a/Woods and 
Forests '. This was the first step in what would later become the forest reserve program in which Maul played a 
cruciall'o/e. 'Act 44, approved by the territorial legislature on April 25, 1903 created Hawaii 'sf ores! reserve 
system and sparked the largest public-private conservation partnership in the history althe state. Ralph S. Hosmer 
was Hawaii 'sfirsl Superintendent of ForestlY, charged with creating Hawaii 'sfol'est reserve system' (dlnr, xv). 

Part of the Waikamoi forest system still bears the name of this visionary public servant and 
Hosmer's Grove in Haleakala National Park remains a part ofMaui's great history. Maui set the 
stage also for the creation of partnerships between the large landowners in the area to protect the 
forests. The East Maui Watershed Partnership brought together federal, state, county, and 
private landowners to pool their resources in protecting the giant watershed. 

Current Uses, Practices, & Resources of Project Area 
The original Waikamoi flume, built in 1930, and the access roads leading to it have long been 
access points for local hunters looking for pigs. Because of the remote nature ofthe flumes and 
the relative difficulty of travel there are not many, if any, cultural practitioners that gather 
resources in the project area. Many similar resources, of wood, ferns and other greenery, can be 
found in regions more easily accessible and without the high level of protocol required for 
entering the Wao Akua. To whatever extent the current ownerslleaseholders allow subsistence 
hunting in the region, dialogue should be made with those parties if access is to be changed. 
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Synthesis of Archival, Literary, & Oral Accountings 
The project area rests in the Wao Alma, that upland region of the island above the habitations 
and agriculture of common people and chiefs alike. Entered into only by the priestly class and 
those needing the resources of the region, the area lay devoid of human development. In fact, it 
was almost a practice in itself to not take from or disturb these culturally significant pieces of 
land and instead let them remain in pristine format, capturing the sky's clouds to fill the island's 
aquifers. This balance was only broken by the post-contact livestock allowed to run rampant and 
the destruction of virgin forest for expanded pastureland. 

Further destruction to this sensitive area should be minimized as much as possible in the hopes of 
continuing the difficult work of rebuilding our watersheds. The threat of invasive species of 
plants taking over these forestlands has cultural experts, environmentalists, and politicians alike 
concerned at the potential repercussions. All of the people we spoke with in the process of 
fulfilling the requirements of this CIA were understanding of the need to supply clean water to 
the residents of up country Maui and recognized the benefits of the flume system in that regard. 
Some were skeptical about how exactly this new flume would be built as the terrain is difficult. 

Potential Effects of Development & Proposed Recommendations 
This report finds that the proposed Upcountry Flume Renovation project located at TMK: (2) 2-
4-016: 004 (por.), sits in a culturally significant, environmentally fragile location. The ancient 
Hawaiians called this area the Wao Akua, land of the gods, and restricted access with the intent 
of protecting the forest ecosystem. The potential to exacerbate the damage done by past 
generations of people ignorant ofthe destruction they cause by bringing in new invasive species, 
trampling native habitat, and disrespecting the Hawaiian's view of this special place is great. 
When this flume was built there were no environmental laws in place, no cultural supervision as 
foreigners entered into the gods' sacred space. Today we have the ability and the opportunity to 
change that. No longer ignorant of our potential to destroy and disrespect, this project can be 
executed for the betterment ofMaui while minimizing the impacts to the forest and honoring the 
protocols ofthe host culture. 

Minimize destruction of Native Habitat 
The primary concern is the potential for further destruction of native habitat. Every square inch 
of earth in a healthy cloud forest acts as a sponge soaking up the rain and clouds and slowly 
filtering it down into our islands aquifers. Every inch that gets graded, grubbed, or removed of 
its vegetation increases the likelihood of erosion and runoff. In addition, the land is so 
biologically packed with diversity the chances for destroying rare and endangered plants 
multiplies the more earth moving activities take place. 

To every extent possible, destruction or manipulation of intact native forest should be prevented. 
Hand work should take precedence over machine work, unless a machine will create less 
damaged space both in its operation and its transport to site. Workers as well should take great 
care in not walking off the path, not leaving any trash whatsoever, and having a general sense of 
respect whenever they are working. 
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Preventing spread of Invasives 
Another paramount concern is the potential for spreading invasive species. Workers can 
unknowingly bring in seeds clinging to their clothes, tools, and especially their shoes. A system 
should be setup to prevent this from occurring, by a wash for tools and shoe scrub, and daily 
adherence should be mandatory. Also, the potential for bringing in invasive species along with 
the materials should be noted. Packages of building materials should be checked in whatever 
manner appropriate so that there are no "hitchhikers" making their way into the forest. 

Cultural Training 
The Wao Akua is a sacred place, previously only entered into for specific purposes and only 
after proper protocol was observed. As many of the workers will not be aware ofthe Hawaiians 
view of this place, a cultural orientation should be made available and all workers made to attend 
before the start of their work on the project. The orientation should discuss Hawaiian's view of 
land, the ahupua'a, the Wao Akua, and proper character when entering. Chants like the one 
mentioned in this report should also be made available during the orientation. 

Cultural Advice 
In order to assure the cultural integrity of the project, a qualified cultural specialist should 
participate in various cultural-related activities. Activities would include the development and 
implementation of the cultural orientation for construction personnel, advice concerning 
inadvertent finds and related protocol, and any other cultural concerns during the length of the 
project. 
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Appendix A: Description of Interviewees 

Interviewee # I: Steven Cabral 
Mr. Steven Cabral was born and raised on the island ofMaui, and began working for East Maui 
Irrigation in 1947. In 1949 he was assigned the responsibility of maintaining the Waikamoi 
Flumes. He carried on this responsibility for many years, spending considerable amount of time 
daily and weekly on-site. He is concerned for the native plants that will be impacted by the 
construction. 

Interviewee #2: Bob Hobdy 
Mr. Bob Hobdy was born on Oahu and raised on the island of Lanai. He moved to Maui in 1971 
to work for the Department of Forestry, where he worked for 37 years before retiring. His focus 
has always been on native, endemic and indigenous plants, which in the last 20-30 years have 
become the focal point offorestry efforts. Mr. Hobdy is intimately familiar with all ofthe native 
plants and animals in the project site, compiling a list of critically endangered plants (66 in total) 
that could be affected by the project. 

Interviewee #3: Andrew Honokaupu 
Mr. Andrew Honokaupu is a lineal descendent of the larger moku that the project resides in and 
was also a East Maui Irrigation employee during the 70's working on the flume construction. He 
is concerned about the use oflarge machinery to rebuild the flume and would prefer to see less 
invasive methods. 

Interviewee #4: Lyman Ko'omoa 
Mr. Lyman Ko'omoa is a cultural descendent ofthe area and long time Ditchman for EML He 
took over his father's job of maintaining appropriate water levels and has been doing so for over 
26 years now. He sees the benefit of providing a safer enviromnent for all workers on the flume 
at the same time as honoring the distribution of water to county users. 

Interviewee #5: Norman Saito 
Mr. Norman Saito, 84 years of age, was born and raised on Maui, and worked for the Water 
Department as an engineer until he retired. He has an intimate knowledge ofthe Waikamoi 
flume area in particular as he worked in the area on a daily basis for some years. He remembers 
seeing native birds in the area and hunters looking for pigs. He has concerns over the destruction 
to the native ecosystem by large machinery and questions the size and carrying capacity of the 
flume. 
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Appendix B: Interview Transcripts 

Interview: Steven Cabral 
By: Keli'i Tau'a 
February 14, 2011 
Transcribed by: Hokuloa 

SC: Steven Cabral 
KT: Keli'i Tau'a 
DS: Dale Souza 

sc: They gave us that, they gave us, I forget what year, I got to look back, but they gave us for 
twenty we told them for twenty years we put a new flume, you know, and I took care of that 
place for twenty seven years. When I retire they gave it back to the county and now the flume is 
all rotten and I found out that it all rotted away. 
KT: Yeah 
sc: But that's nothing to do with EMI. That's county. 
KT: Yeah, that's why the county contacted this company who contacted us because now they 
got to put something more strong so they capture the water again. But that's why we got to go 
out and talk to people who 
SC: No, you see, when that flume was small, only one by one, and when we took over, me and 
my big boss we went over there 
KT: Who was that? 
sc: Bob Wazeka 
KT: Ok 
sc: No, Phils Cup was at that time. Afterwards was Bob Wazeka. Well anyway, we went 
check all the trestle, you know all the high trestle 
KT: Yeah 
sc: So hey, we went check, check, check everything, this last twenty years guaranteed and so 
we built the big flume. We put it on the same trestle. Hey, came twenty years, I still was 
working, you know still stay. Hey I worked till seventies and for seven years I took care of the 
place. I was starting to fix the bad places then I retired. Then these new guys in the LR turned it 
over to the county. And then they just let urn go. 
KT: Aue 
KT: So that is why they said, eh you guys get out there, go talk to the people who know up 
there. 
SC: Well but they, it's too far gone now. I don't know, they have to build something new. 
KT: Yeah, they going build something nice. 
SC: And I went up, I went up to the flume and we had a, when we built the flume, we hauled 
everything as far as Waikamoi where we could take the truck and the rest, we built a big flume 
and we put like one track, one two by two in the center and we made a small car, you know, one 
guy pusher. 
KT: Yeah 
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sc: In fact, when I was doing the work, the guy went bring his dog and the dog pushed the cart 
on the flume, go all the way the one mile. I went up there now, they threw the entire track out of 
the flume, and they put the paper on for no slide. Pau, nothing, that's gone. Nobody knows all 
the work. 
KT: You no can retire. 
sc: I retired, I worked till seventy that's enough. And you know, I wasn't going to retire right 
at that time because I wanted to bring in my nephew over here from HC&S. He used to work 
HC&S and every time I needed help for, you know, all the jobs that I don't have the ability to 
think about, they used to lend me him. So, before I retired I said me and the new boss, Bob 
Wazecker got cancer and he left. So he died. But the new boss, the boys went fight him, the 
union went fight him, so my nephew retired. I mean he quit and went on his own for HC&S. 
But we were going to build reservoirs. In all the years they have been putting the valves outside 
the reservoirs and we were suppose to be inside. And that's what we planned. I said, ok I'm 
going to stay one two years more. And we go put all the valves inside the reservoir for EM!. 
Now they have two reservoirs that they cannot use. Nobody knows how to fix them. 
KT: Aiya. 
SC: The government jumped in, eh you guys you got to do this. Kapolaia reservoir same thing 
now Ijust heard yesterday that they said that they abandoned the reservoir which is sad. I don't 
know what's going on. But these young guys, they don't know the real Hawaiian culture. 
SC: But you know James Will? You remember James Will? 
KT: My cousin, Ke'anae. 
SC: James and I would work together and we are close friends. He would take like Ohi'a 
Springs right there where he owns the property. That spring never get less, in fact every time I 
go, maybe once a week, I stop and I go look because I know the history of Ohi'a Spring. Do you 
know why that spring is named Ohi'a? 
KT: Not from the tree? The ohi'a tree. 
SC: Get the Ohi'a Lehua. 
KT: Right 
SC: Get the Ohi'a Pahihi. Get the Ohi'a Mountain Apple. 
KT: Ok, I don't know the second one. 
SC: The legend is the two chiefs stood there and was talking about water. And before they plant 
taro they cut a mountain apple straight so the mountain apple they point and they poke and they 
plant their taro dry land. So one chief was over there and they were talking. So one chief said 
Ah! He hit this thing down. The water come. Now the chief said give me that and hit the other 
side. That's why get two springs right there. But that one never get less and always cold. That's 
why now, they grow watercress, still growing watercress over there. 
SC: But you know before James used to handle Keanae and I was this side and we had one crew 
over there, same like if you go up in lao. Up in lao is a government county road. All the way till 
the forest gate. That's county. Now they put a lock. Because I used to get the county once or 
twice a year lawn mower or whatever till the gate. Now they don't because they lock the gate. 
EM! locked the gate. I don't know what happened. I don't blame the county. They no like take 
care because it's all overgrown, but that is a county road. 
KT: They still get that boy Ko' omoa. 
SC: Ko'omoa worked for me. 
KT: Yeah, Lyman. 
SC: Oh ok, Joe Ko'omoa the father. 
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KT: Yeah, Joe. 
SC: He worked with me many years. He started EM! before me. He's a little older than me. 
We were born Nahilm. I started work in 1947 and then in 1949 they sent me over here, but I 
worked Nahilru the first two years. We drilled the first well on this island. The Kuhiwa well and 
it's still there. Maui Pine used to use it but now no more Maui Pine but get the pumps and 
everything. The well is sitting there doing nothing. You take like Hanawi stream, there is a 
spring below the ditch, before the main road. Maui pine put a pump there and they pumped that 
water back into our ditch, but below there Hanawi get one spring about 8 million gallons steady 
but get waterfalls. You go down there when it's' 0' opu season for hatch, you go down by the 
ocean, you go below Nahiku and you go down there Hanawi 'o'opu by the thousands, but they 
cannot climb up. 
KT: So coming back to the flume over here, because you were going up the mountain and stuff, 
were there any native birds still flying around up there? 
SC: Yeah 
KT: What kind of native birds? 
SC: I don't know. 
KT: But you know it's native cause it's different. 
SC: Yeah. 
KT: What about the other kinds of plants? 
SC: Well even that, up there was pretty good because our forest what happened is in the 30's, I 
was a young boy, there was like now, the economy was down so they formed a construction cult 
called the CCC. 
'KT: Yeah 
SC: They made the camp and all and they went go plant all that. In fact, us kids went go plant 
in Nahiku. If I know now I used to pull them I would pull every plant. You know the forest next 
to us my house is there. 
KT: Yeah, so my partners and I are all Hawaiians and we are trying to do our best to hold on. 
KT: So again, Mr. Cabral, your full name is Steven Cabral. You're 80, 77? 
SC: 81. Born in 1929. 
KT: See, when we make this kind of report, they present it to the county council, they present it 
to the land board. 
SC: All of the Hawaiian things are going. I just can't take it. These damn palms, everywhere 
you go they plant pahn trees. Our forest is gone. Nobody respect. Now everybody is in the 
forest. No more end. They wonder why no more rain. I don't know. I hope something is going 
to be done. 
KT: Well, like I said we going try. 
SC: You know these Hawaiians. Even the plants, you take like the ohi'a pahihi, it's just 
disappearing. The plant is dying. The lehua, some places are alright but where get banyan look 
out. I've seen trees when I was working EMI, I started with the ladies with Hawaiian jobs. We 
would go kill banyan. I've killed banyan trees and when they fall down you see the red lehua in 
the center. They just cover the whole tree. 
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Interview: Bob Hobdy 
By: Kimokeo Kapahulehua 
Date: 
Transcribed by: Hokuloa 

BH: Bob Hobdy 
KK: Kimokeo Kapahulehua 
KT: Keli'l Tau'a 

KT: How much time we have with you? 
BH: I don't have any restrictions. 
KT: It's an important part of our reporting that we do talk to knowledgeable people of the area. 
And who better than Mr. Bob Hobdy to speak on the upcountry flume. So can I start with, can 
you pronounce and spell your name? So when we transcribe it we get it all correct. 
BH: Yeah, it's Robert Hobdy, HOBDY. 
KT: When did you start with getting involved, in my eyes, I say this sincerely, you leave a 
legacy of your footprints up at Mauna Ha1eakala, down to wao akua, so forth, but when did you 
or what inspired you to move to where you are today? 
BH: Well, as a kid on Lana'I, I grew up on Lana'i. Actually, I was born on O'abu and we 
moved over there when I was like in third grade. And I grew up, I was just like any young kid 
on Lanai which is country living and there aren't too many distractions over there. So anyway 
when I got to be fifteen, my dad says, you fifteen now, we go get license. Your car license, those 
days were really simple, you just go down there and you start up the car, you drive down the 
street and you come back, pau. 
KT: No more stop light. 
BH: Not Lanai. So anyway, Ijust got my license and this renowned Hawaiian botanist came to 
Lanai to collect Hawaiian plants from the mountain and his name was Otto Dangeter. Otto and 
his wife Isa Dangeter. 
KT: He was Caucasian? 
BH: Yeah, he was German descent, but anyway, he came to Lanai and he stayed, I don't know if 
you know the Deshay family from Lana'i. Sweet and Eden Deshay, they had a little house in the 
back. They stayed there for two months. They needed somebody to drive them around and here 
I was fifteen and I had my license, I was too young to work in the pineapple field yet so my dad 
says, Why don't you take them around go holoholo, go look, you might learn something. So 
anyway, it was, he had a really outgoing personality and he made a big impression on me. The 
first day he tells me, well I asked him, I said, What do you want to go look at? And he goes I 
want you to take me someplace where there is native plants. And I go, what do you mean by 
native plants? And he goes, I got to back up a little bit, so he tells me where have you seen near 
the road somewhere some flowers? And I said, when you drive down Mane1e there are some 
bushes with yellow flowers on them, I saw that and he goes, that's go look. So we jump on the 
jeep and I drive him down about half way down Manele. We get to the place and there are these 
bushes on the side and I said over there. And he looks over at the thing and he jumps out of the 
jeep. He goes across the road and he looks at this thing and he goes, Oh Isa come look! This is a 
nehe, this is a variety of nehe that I haven't seen before. This is fantastic! And I am just taking 
this all in. So we go over there and he starts talking about this nehe and he says, this is a variety 
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that I haven't seen before so I want to make collections of it for museums. There was quite a bit 
of it, so he takes one with flowers and seeds on it and he takes it off and holds it up and says, 
This is for the New York botanical gardens and puts it in his bag. Takes another one and says 
this is for the herbarium in Berlin and puts it in his bag. Takes another one and says this is for 
the herbarium in Paris and he took about twenty of these specimens and he told all the names of 
these institutions he was going to send them to and I'm just like wow. Then he started to tell me, 
he says, you know in World War II all ofthe botanical collections of William Hillabrand, the 
botanist on O'ahu, all of his collections of Hawaiian plants were destroyed during the war. They 
bombed the museum and all the rare Hawaiian plants that he collected were all gone and many of 
them were never seen again as far as growing because they were all going extinct already. And 
he said, that must never happen again. This is just the first day. I spent a couple of months with 
them. Almost the whole summer with him driving around, showing him different places and 
walking with him and the wife, learning sfuff. So that's how I began. 
KT: So from that introduction into eventually your profession or how did you move into your 
profession? 
BH: Well, I went to school on Lanai and then I went to the big island. My parents sent me over 
there. They wanted, you know when you live on Lanai, it's like you look at the world through a 
pipe. You don't get that big picture so they wanted me to experience more. I went over there for 
two years and then I went to California for my junior and senior years because my brother went 
up there before and lived with my aunt and uncle and he came back in the summer with all these 
stories of California and I was like wow. So I went up there for two years. My cousins, who are 
a little bit older than me, used to go hiking in the Sierra every summer. They would go up in the 
mountains and spend two weeks hiking around in the high country so they had this love for the 
'aina. I was trying to decide what I was going to do for college and they talked me into taking 
forestry. So that is how I went to forestry school. I went to Oregon State, graduated from there 
and came home. I got ajob on Kauai in 1965, then in '71 I moved to Maui and I have been 
forester for 37 and a half years before I retired. 
BH: Yeah, and so I carried over this interest in the native plants with me and as I started out in 
forestry everything was they trying to create a forest industry in Hawaii and plant pine trees, 
plant eucalyptus, thousands of acres trying to make a timber base that would support sawmills 
and stuff. So they were talking about mowing down some of the native forest planting these 
other trees that would grow fast and straight. Anyway, I had this interest in the native stuff so I 
was kind of a little, not black sheep but I was kind of off of the message. Over the period of my 
career, I went from off center to front and center as they abandoned that idea and they started 
talking about protecting and enhancing the native forest. So I ended up being more respected I 
guess you can say for that after all of those years. 
KT: By the way, how old are you? 
BH: I'm 68 now. 
KT: So if you were able to look from taking that occupation, taking that desire to preserve or 
conserve, whatever the proper word is, what steps would you take from the top to this level of 
where we are at in Haiku what is this five thousand? 
BH: We are at fourteen hundred feet here. 
KT: Did you have a plan on how to preserve? 
BH: Well, it's kind of discouraging because over the last two hundred something years the 
native stuff is just being pushed back and back. First it was the cattle and the goats and the 
sheep. By the mid 1800's they were already destroying a lot ofthe low land forest and there was 
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this great concern as the sugar plantation started to take hold. They were concerned about water 
supply. These animals were destroying the water sheds. So it was like this great concern about 
the protection of the forest, not so much for the native stuff, but for the water to produce. So 
they created the territorial forestry division in 1903, which is interesting because the US forest 
service started in 1904. So we actually predated that. The guy that they hired was Ralph 
Hosmer. You know Hosmer's Grove? He just graduated from Yale in forestry and he was 
recommended by the American Forester Gilford Pinshaw to come to Hawaii and so he did. He 
was here from 1904 to 1914. During that period they established over a million acres of forestry 
reserves and they started fencing these forest reserves and they started shooting animals, goats 
and sheep's primarily, mostly on the Big Island. They had huge numbers on the Big Island, 
thousands and thousands of goat and sheep just eating up the place and so that is what they did. 
Create the forest reserve, fence the forest reserve, shoot animals and try to bring the population 
down. They were successful and they continued up to the 20's and the 30's up through the 
depression and then World War II and then with statehood in 1959, that's when they got more 
influence from the mainland coming in. They started developing this concept of these animals 
being hunting species, game management concept. Now they started looking at these animals as 
being something new. They always were. The local people were eating these animals from way 
back when but now there was this focus on not removing these animals but just managing them, 
making sure there was enough for people to hunt. That started the shift in concept of land 
management back into these animals. Now we see the affects of that. It's like we went 
backwards. 
KK: There are more animals than us. 
KT: So you pretty well picked up on what was created and just managed it for lack of a better 
word. 
BH: Yeah, well as we got into the 80's we started to shift again with the endangered species act 
and the concern about the native birds in the forest and all the various species. This thing was 
fed by federal funding. The feds start throwing money at this thing and at the same time the state 
was growing broke so this is how they kept their program going but now the Feds are in charged 
telling you what to do, how to spend that money. So it started to shift back again and it's heavy 
on the conservation side now again. It's interesting how it goes up and down. 
KT: So share with us just off the top of your head how can we as natives of the island who care 
for these plants and animals be sure that we insert in our presentation the important thoughts to 
be able to make sure that they highly take into consideration some of the thoughts that you will 
provide. 
BH: Well, it's no problem with plants growing on these islands. But what is happening is less 
and less of the Hawaiian stuff and more and more of the introduce things taking over and as new 
things come in, new species of plants and animals come in they change the balance of what is 
going on and you see something that for eons has been a stable native environment suddenly it's 
like a new factor in there that changes the balance that starts to deteriorate and in the old days it 
was the low lands, the coastal areas and the kula lands all started getting opened up, grazing, 
agriculture, all these things started to change along the coast line 
KK: Hotels 
BH: Yeah hotels are a big deal and all the population growth. So it seems like every time there 
is a change the native stufftakes a licking. It's not as competitive as some of these things that 
come from other environments around the world. Like we got a thing like miconia come in and 
we saw what it did in Tahiti and what it's doing on the Big Island. They kind of gave up over 
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there. We are still fighting it over here but if we ever stop the thing. We see for instance the 
great forest ofKo'olau in which Waikamoi is apart for many, many, many years that thing 
seemed like the thing was bullet proof. It was beautiful native forest all the way out. Then in the 
early 1900's we started to see the affects of pigs in the wet forest. It's not the black Hawaiian 
pig. They start bringing in these big breeds from the mainland and Europe. When these things 
got let loose in the forest they started moving up into the forest and there are no natural enemies 
except man, his gun and his dog. We started to see some real damage starting to happen. The 
first one started to happen, it was documented in the state for territorial time was here on Maui 
and they called it the Maui Forest Problem, this is 1907. The whole area between Haiku and 
pass Kailua, all of the forest just started to die out between the low lands all the way to about two 
thousand something feet. All the ridge tops ohi'a trees started dying and they go what the heck 
is going on. They brought in entomologist and pathologist to study to try to figure out what is 
driving this thing and it was not conclusive. They said yeah the insect are affecting the 
environment, the fungus diseases are affecting certain species but they are not the primary cause 
and they didn't know what the primary cause was, but in looking back at it was the pigs moving 
up into the forest, these big pigs and they were turning and eating up all the under story of the 
forest and turning it into mud holes and then the ohi'a trees and the other native trees in the area 
was starting to die because they were suddenly living in swamps and I've seen this in other areas 
since then. So that was the first one when I first moved to Maui in 71, I was working under West 
Wong and one day in 72 we took a helicopter ride around the east Maui just to take a lot at the 
forest and see if there is any problems going on in the environment up there. It was a huge area. 
So we went around Kahikinui and of course that's all goats, thousands of goats over there and 
has it's problems. So we got around Kaupo and Kipahulu, all beautiful nice forest there. We 
came on the pass of Kipahulu and Waiho'e valley above Maka'alae area, but we are up at 4,000 
ft flying and all of a sudden we came on this couple hundred acre area that looked like somebody 
had taken a tractor in and plowed it up. It almost looked like a potato field. This is real wet area 
and kind oflow ohi'a forest up there and the place was so plowed up that the small ohi'a trees 
was falling over because all of the soil was being taken from underneath them and we looked at 
that and went, This is really something! It was too far up and the hunters weren't getting up to 
where we were and the pig population got up there and plowed it all up and now you go up in 
there and that's all sedges, non-native sedges and kahili ginger and stuff like that just took over 
the area. So the pigs had that affect and they moved from one area to another in the mountains. 
Anyway, we started the East Maui Watershed partnership in 1991 and it was in response to this 
kind of damage that was going on in these remote areas. If the hunters can go in and knock the 
animals down, then you are not going to get that kind of problem, but without access, these real 
remote areas, Haleakala is huge, the north windward side, you go from the highway all the way 
to 8,000 ft and the hunters are lucky that they get up to 3,000. So there is this huge area up there 
that really we have no management ability to handle that problem. We started the partnerships. 
We started fencing. The first ones went fence a big area off was the National Park on the top. 
They put a fence all the way around and then later on they went down to Kipahulu, all the way 
down the two sides, those two ridges, Cable Ridge and the other one is the other ridge on the 
north between Waiho'e. We had the forest in Hanawi which is up around 7,000 ft going down 
towards Hana side. All of a sudden, the pigs started piling up again at that fence at 7,000 ft and 
they were tearing up that whole forest along that fence line. The fence just kind of concentrated 
the action. So they created the Hanawi natural area reserve and they started fencing down all the 
way to 5,000 ft around that mountain. So we took another big chunk down below, but it's still 
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5,000 ft, still a long ways down to the ocean or to the highway. That's the kind of actions that 
were started we quickly realized that the kind of problems that happen in these vast mountain 
areas, they don't care ifit's A&B land or State land or Haleakala Ranch. They going to the 
damage wherever. 
KK: They don't go by ownership. 
BH: So that kind of thinking doesn't work. It really doesn't work. So that was a good thing 
about the partnerships. So we created that one and it was so successful. Two things happened. 
One, funding, the people who had the money, the Feds and other money sources saw this as a 
real positive thing and so they started funding it. The other islands started looking at that and 
saying this thing is the way to go. So now we have partnerships on almost all the island. 
KK: Real protected now. 
BH: So there is funding going into these watersheds protection. It's very encouraging that's the 
way 
BH: Ultimately, we the ones that are going to make the difference here. 
KK: The people 
BH: Yup 
BH: But, It all needs continuing maintenance. 
KK: Totally 
BH: Yeah, and new thinking and new action and learn as you go. We have to do stuff that 
makes a difference. I always look back at the Hawaiians way of handling it was you had all 
these ahupua'as that went all the way to the top and every ahupua'a had it's info structure of ali' I 
and all the maka'ainana. They knew the land within their ahupua'a very intimately and they 
knew all the resources that were there and they recognized when there was a problem with 
something. The most clear cut ones were the ocean. When something was going downhill, you 
put a kapu on it and managed it that way until it recovered. Then you move on, some of the land 
stuff are difficult because once the weeds take over, the native stuff is choked and then you have 
hard time coming back. The only way it could come back at all if you were to completely take 
the animals out. The concept of having only a few in there, they go straight for the Hawaiian 
stuff, the native stuff. 
KK: They love it. 
BH: That's the ice cream. They eat that all up. Because it's not like Lantana or some ofthe 
mainland stuff with poisonous leaves or poisonous stuff. The Hawaiian stuff didn't evolve with 
that kind of action. So the stuff is 'ono. They just rack urn. The forest is typically destroyed 
from the ground up. They go in and eat all the under story from underneath the trees and in the 
wet countries, it all turns into mud up there and that's a problem. In the dry country, it takes 
away that ground cover and we have seen this on Lanai especially where the, it's not a high 
rainfall rain forest, but the ground is covered with a lot of undergrowth and ferns and stuff and 
it's kind ofhihia. It's thick and it holds the moisture. Even during the droughts you go 
underneath the fern and you feel the soil, it's still damp under there because it's not being burned 
by the sun, the winds. It retains the moisture. You take that away, the trees that have their roots 
right at the surface suddenly dries out and the tree just dies. We see all these ohi'a trees dying 
off left and right and you go, Wow, if you lose the understory that's the first step in the change. 
KT: So in the target area where we are researching for the upcountry flumes that you folks 
walked, what is your recommendation that whoever is going to develop it is going to pay 
attention to the thoughts you shared? 
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BH: Well, it seems that the flume is going to be an important resource to the people upcountry 
and I don't see any way that they are not going to upgrade this thing because they need that 
capacity for collecting water up there. So it's more of how can we mitigate that, how can we 
make it the least damaging up there and my thoughts are you have to keep the damage to a 
narrow quarter cause if you let guys loose in the forest and bulldoze, they going open up a huge 
area and a lot of the people that do that kind of work don't have the understanding up what they 
are destroying. 
KT: So I want to pose the question so that it's in this interview, so would the idea of having 
those who work up there get training or anything to get more acclimated to the importance of the 
native things that still exist up there? 
BH: Yeah, I think that is important and the training needs to be, I think it may be too much to 
ask contractors to learn all of the complexities and all the different species and stuff. Just to have 
this sensitivity towards the whole of it and be sensitive to the idea that there are some very 
special things up there. One way and what we did when we went on that walk along the flume 
was I put flagging on some of the rare things that were growing right next to the flume so that 
they could be worked around kind ofthing. But in the big picture, you want this work to be done 
in a low impact way. For instance, when the last flume was replaced in 73174 they built and had 
the trestles in place and they didn't mess with the trestles but changed the box, the flume on the 
top and they would build like an 8ft section or 10ft section flume, the box. They put it on the 
flume they had already built. They had a cover on it and had like a little monorail. They had this 
car that would ride over this board. It was like a two by two inch board. They had wheels. It 
would keep on track and they would just wheel this new section and they would wheel it all the 
way out to the end. They would install it and put the cover on it. Then they would put the two 
inch by two inch thing on it and they would continue working like that. They would just 
continue working their way out along the flume. So that was very low impact as far as 
disturbing the ground, but now in this time around they got to change the underneath part too 
now. They didn't change that last time. I don't know when that was built but it was probably 
thirty years before that. So like in the fifties or forties or something, all that trestle and all that 
stuff. You look at the flume and it looks all alualu. In fact, when I started on Maui in 1971 it 
was just before I changed that. They were having a big drought up in Kula. I went up just to 
take a look at this flume and at that time the flume was one foot wide and one foot deep, one box 
like this, and one mile long and it fed all of Kula, this little box like that. It was inadequate in 
that sense, but as I walked out the flume I got about half way out to where that puka is on the 
side, the whole section of the flume, about fifty feet collapsed. It went down the gulch. You get 
to that thing and you go holy smokes. So all the water came from the first half mile was just 
running down the gulch. So that made it even worse. The farmers finally got wind ofthis state 
of repair, the inadequacies of the sides and they raised hell. Then they contracted EMI to build a 
new one and that's how that crew was up there, Takeama and Joe Range, all the EM! crew went 
up there 
KK: Cabral went up there too? 
BH: Cabral. He was kind of an over seer of the thing. 
BH: So the guy on the ground was everyday Masa Takeama who lived in Kailua. He's passed 
away now. But anyway, that's some of the background on that. So how do you built this new 
structure in there with the least damage? It really requires man on the ground, not tractor on the 
ground. You just look at it and you go how can we do that? What they did before was good. 
They built these big concrete blocks to hold the bases of the post going up. This is all expensive 
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to do that, to make the concrete and pour these things in there and at least you get the water to 
work within there but you got to haul the cement in and you got to haul all the lumber and stuff 
in there and if you build it like from 74 to now it's approaching forty years. 
KK: Well they said the last time the water made the thing like this. Went lift up the wood like 
this. So some of the wood on top is only sitting. 
BH: And they used this clear redwood because redwood can survive with being wet for much, 
much longer than Pine or Douglas fern or something that is going to rot in just a few years. 
Redwood, you say ok forty years, but that is still, you know that down the road you need to 
change the thing again at some point. 
KK: On that last walk we had, there was some special plants seen and you talked about. You 
can tell us about that special plants? 
BH: Yeah, I made a checklist of the plants that were found on the survey that I did and it's a 
really extensive list of plants. There was 66 species of native plants recorded. 
KK: On that walk. One mile. 
BH: On that one mile quarter. And I have it all listed here. As you can well imagine, a big 
chunk of that were ferns. That's the land offems up there and that really holds that ground cover 
together up there. Some of the rare plants species are in the ovilia family and it was two species 
of clearmante and two species of siania that were in there right on the edge of the trail. They are 
rare species and I flagged them. 
KK: I seen you flag that. 
BH: But this is 66 species of native plants and maybe another 20 species of non-native plants 
that are in there. As one of the very few if not the only research that was ever done where the 
native stuff out numbered the non-native stuff. It's symbolic of how this place is still almost all 
native. 
KK: Any ofthese plants affect our birds? 
BH: Yeah, yeah. 
KK: And which birds live off of these plants generally? 
BH: Well those birds, I mean those plants I named, the clearmania and sianias are species that 
have these long curled flowers and so it was the birds with the bigger beaks that curved flowers 
were adapted to the birds and the birds to the flowers and they kind of worked together. 
Probably one of the major ones is the 'I'iwi. 
KK: 'I'iwi 
BH: The 'I'iwi bird. Some of the other birds in there that are users like the akohekohe, the 
crested honey creeper, that one in there. Those are the both crested honey creepers are fairly 
rare. 'I'iwi you can see almost every time you go out there. But they are not like they used to be 
and if you go some places like Hakalau, the refuge on the big island, when the ohi'a are in 
bloom, you look up there and get ten/fifteen 'I'iwis in one tree going for the flowers. You don't 
see that on Maui. The common birds in there are the 'amakihi and the 'apapane. The 'apapane 
is the most common really and then there are a couple others that are rare like the kiwikiu, the 
Maui parrot bill. But that one mostly eats insects so it's not so much a flower feeder. The maui 
parrot bill is a bird, to our knowledge, didn't have a Hawaiian name. 
KK: That's the one no more name? 
BH: They just named it. They got a committee together to look at all the characteristics of the 
bird and its lifestyle and its habitat and stuff and they came up with this name kiwikiu. The 
common name for this bird is the maui can opener cause it has this curved beak like a parrot 
almost. It pries open the twigs and gets the grubs out from inside and it's really a strong beak. 
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The I'iwi has a long, long beak about like this and its quite curved so it's perfect for going into 
those flowers, those curved flowers and getting the nectar. 
KT: What other type of animal would be found in this area that are important to consider to be 
preserved? 
BH: Well, we hardly have any native mammals. Up in there, the only Hawaiian native mammal 
would be the Hawaiian bat, 'ope'ape'a. And they are undoubtedly there some time of the year. 
They are kind oflike birds, they fly. They can fly around the mountain. They eat insects. So if 
there is something going on around one part of the mountain where there are a lot of insect 
activity, they'll fly over there and take advantage of it and then maybe two weeks later they will 
be some where else. They move around like that. They come all the way down to the ocean 
those things. In fact, the first Hawaiian bats were ever identified by westerners were seen a half 
mile off shore in Hilo. One of the explorer ships came in and they anchored off shore. Some 
people went in, but one guy was on the boat. He recorded these bats flying around over the 
ocean a half mile off shore. You can still see them doing that. They have been seen in Makena, 
Napili, places like that. Actually off shore over the ocean, flying around. Evidently there are 
insects that fly out over the water and they grab them. 
KK: What's the elevation difference between where we're at, at the flume compared to 
Haleakala Waikamoi Mauka? How far are we from Waikamoi up at Hosmer's Grove? 
BH: Probably close to three miles, something like that. 
KK: Because up there is beautiful native forest. They get the canopies and then they get the 
needle pot and then they get the ground. 
BH: That is an area within a protected fence area. The Nature Conservancy has the area below 
the national park. That's all owned by Haleakala Ranch, from Hosmer's Grove down 2,000ft-
5,000ft. But that ahupua'a goes all the way to Pohaku Palaha on the north rim ofthe crater. The 
piko of East Maui and it's this long triangle shape thing and Haleakala Ranch had no use for that 
because it's not grazing country so TNC came in and made a proposal to the ranch that they 
manage that area, but still owned by the Ranch. It goes down through the Ko'olau Gap up to 
Hanakauhi and all the way over to Pualaea to Pohakupalaha. It's a long thing. I forget how 
many, 5,000 acres or something I think. So that's the upper Waikamoi. 
BH: But you say Waikamoi, that's an ahupua'a yeah? 
KK: Right 
BH: So it goes from all the way up there all the way down to the ocean. So you tell an EMI guy 
Waikamoi and he thinks you are talking about the area down by the highway. You talk to the 
water board people and Waikamoi is the flume. You talk to Haleakala Ranch, they have an 
intake ofWaikamoi at about 5,000 something feet. You talk to the National Park, Waikamoi is 
Hosmer's Grove. 
KK: It's who you talk to. 
BH: Everybody has a different idea of it and you can do the same thing in Kula. Like Kamaole, 
everybody thinks that's the ocean but the thing goes all the way. 
KT: Were there any evidence of people residing in this area? 
BH: No, I think this area is what's known as Wao Akua. Maybe the bird catchers went in there 
from time to time in the old days. There just wasn't any major human activity, although, the area 
further back is a lower flume road that goes down, lower Waikamoi. 
KK: The pipeline? 
BH: Yeah, before we got to the new, to the old reservoirs. 
KK: Right. 
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BH: That road down. 
KK: Down. 
BH: That area down in there, I was down, I went down with Art Medeiros and Chuck Kaimara 
one time to look at a rare plant that was down in there and I knew where this population was so 
we stopped the car and we went in and looked at the plant and they haven't seen this one before 
so they were really studying it. So I came back out to the road. I was standing on the road and I 
looked down in the mud, the EMI guys recently fixed the road and ran their tractor down the 
road. I looked in the mud on the side of the road and see this stone sticking out. I picked it up 
and I went son of a gun. It was half of an adze and as soon as I recognized what it was 
something told me tum around. I turned around and about ten feet away was 
KK: The other piece 
BH: the other piece sticking out of the mud. I put them together and it was perfect fit. It was a 
beautiful adze about this big. 
KK: Wow. 
BH: And that tells me, because there was koa in there, the Waikamoi flume, there is no koa in 
there, it's like too wet for koa, but all the area before the flume is koa forest. 
KK: The downside. 
BH: So there was human activity in that area but a little further back I think. I know in the early 
60's when they were clearing the Makawao forest reserve for planting trees, they went through 
an area that had small koa and as they went further mauka, they started getting into the bigger 
older koa. The forester at the time told me that as they were clearing this land at the bottom they 
uncovered these cashes of these huge koa adzes. I mean they are like this wide and this long. 
The thing weighs about five pounds. Big, big koa adzes and they were finding those in the area 
between the 2,000 feet up to about 3,000 feet and there was no big koas in there and at the top 
there was big koas which they left and just cleared around them. After they hit the big koas there 
were no more adzes found, which tells me that's where all the big koas went in the bottom cause 
they were harvested and then they got up to the top and it was either too far to bring them down 
or they just haven't gotten that far yet. 
KK: Probably had enough then. 
BH: And so those are indications there were people in the forest but mostly where the koa were. 
But not living, you don't find heiau and structures or house sites up in that kind of country. 
KK: They probably take them down. 
BH: Yeah. 
KK: So you think when we were talking about lower Waikamoi and going up Haleakala like 
Hosmer's Grove and then Waikamoi went in Haleakala or on the side of Hale aka la, the 
ahupua'a? 
BH: Well, it ends up in the area around Hosmer's Grove. Up in there is where the upper regions 
of that stream are but you run into the big ahupua'a ofKalealenui, which runs up from over this 
direction, goes all the way up through the crater and it ends up in Pohakupalaha and that cuts off 
the top ofWaikamoi ahupua'a. 
KK: When I walked on the top with Randy Bartlett, there were a lot of streams and forms of 
water. 
BH: You went down the boardwalk? 
KK: I went down the boardwalk. So had a lot of nice grass, but the birds were just jumping in 
front you. When we got to the beginning of the forest 
BH: The Maui Creeper, there are a lot of them down there. 
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KK: They would just jump all over me, all around you on the ground. 
BH: Those are the most tames ones, the creepers that come up a few feet from you and look at 
you. 
KK: That forest is in top shape. 
BH: Yeah, it's beautiful. 
KK: It's beautiful. 
BH: IT shows what the whole thing, all the different layers from the ground up. You got mosses 
and stuff and then the ferns and then the small shrubs, alaenuis and all that stuff all the way up to 
the mid size and then all the koa and the ohi'a on top. 
KK: They did a great job on that boardwalk. It's pretty solid. 
BH: Yeah, that's a good example. 
KT: So what is your recommendation on what you would like to see, they are going to go back 
and fix it up, so what would you like to see that we can notate and recommend. 
BH: Well, no equipment goes in that quarter. It's all human labor. It makes it more expensive 
in some ways, but you really don't want to mess with that environment in there cause you do and 
suddenly you going have a big corridor, wide corridor. 
KK: One puka. 
BH: And this list of things, the 66 species that I recorded in there are just a piece of the pie in 
there. I have botanized all through that forest up and down from the flume and all the way in 
over the years. The total species list is much higher. It's just, I only recorded what I saw. 
KK: On the trail. 
BH: Yeah, right. 
KK: Not going around. 
BH: Yeah. 
KK: It's right off or right under yeah? Not going any further than that. 
BH: Yeah, you look at what the corridor is right now and you have this pretty nice forest on 
both sides and then you have this, all this swampy mud underneath the thing and all this non­
native sedges and rubbish stuff growing underneath but it's only about, not more than 20 feet 
wide and some places it's narrower than that and then it's a pretty sharp line between that 
disturbed area and the nice forest and so you want to keep it that way and I think you can. It's 
just a matter of 
KK: working it 
BH: Yeah, when you get engineers involved and they have free range to do whatever they want 
KK: They going bust it up. 
BH: They going bust it up. 
KK: Even what they have left behind all that 'opala is unnecessary. 
BH: Well that's the thing, in the maintenance of it, you know if they try to replace a section of 
it, the box got rotten, they just throw it down the gulch and all that stuff eventually rots away but 
it's kind of like 
KK: they no care 
BH: keeping your house clean. 
KK: They no care. But that could be even one special species that throw that 2x6 or whatever it 
is could kill them because they just throw it down. 
KT: Did you develop that list for some kind of reporting? 
BH: Yeah, this was the report I did for when Moki Hiraga was contracted to handle the project 
for the county. 
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KK: The Waikamoi? 
BH: Yeah. 
KK: Same like ours. He is contracted for Flower and Founder for Waikamoi stream. 
BH: So this is a report that I turned in to them until it gets to be a public 
KK: Library notice. It's private. 
BH: Yeah, right now it's privileged information until this thing becomes public and then it will 
be over. 
KK: Ifwe need that we can ask them, because they own it but right now 
KT: Ijust wanted to know. 
BH: Well if you guys are doing the work on the same project, it's just like a different angle on 
the same thing. 
KK: Right 
KT: Yup. I can make reference to your report. What do you have as title? 
BH: Well, it's a Florafana Survey and an Assessment for the Waikamoi flume of the care and 
replacement project. 
KT: Ok. 
BH: I submitted it in November, last November, 2010. 
Wife: Good morning. 
BH: Look, it's the queenie. 
KK: Aloha! 
KT: Aloha! 
KK: We woke you up? 
Wife: Nope, he was waking me up from early. 
BH: She never go sleep till late last night. 
KK: Aue. 
BH: Working on her computers. 
Wife: My kupuna come to visit me late at night and give me my inspiration and guide me for my 
genealogy project. That's it all in a nut shell. 
KK: I went back to Haleaku. I went back to your place. 
Wife: Where is that? 
KK: Haleaku, Kaua'i. 
Wife: You know on the Kaua'I connection, I am not really sure how we are connected to the 
Halemanu there. 
KK: Halemanu yeah. 
Wife: Yeah, because my kupuna is actually from Pi'ihonua, Hilo. So I know there is Halemanu 
family shown there 
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Interview: Andrew Honokaupu 

April 20, 2011 
By Reccie Keawe 
KT: OK, can you give me a full name? 

AH: Oh, my name Andrew Moikeha Honokaupu. 

KT: So, when were you bom? 

AH: I was born January 25th, 1943. 

KT: Yeah, so, you know, people who live out here, even locals, they don't have a feel of 
country rights, like you guys growing up over there in Kailua. 'Cause your grandson 
over there, he has no idea of what we talking about. But, when he grow up he gonna be 
able to read this kind of stuff, and, you know-

AH: He getting A's in reading. You know, he's 9 years old. 

KT: So, he go high school? 

AH: No, he go Makawao School. 

KT:Ah! 

AH: So, every morning I take him go Makawao and pick him up before school. 

KT: Mmm. 

AH: Yeah, I live down here for a while, uh, by the Ha'iku Community Center. 

KT: But, you were associated with E.M.I.? 

AH: Yeah, I went work E.M.1. 1972, I went start working there. I work 35 years. 

KT: Wow! You remember Joe Ko'omoa? 

AH: Right! I was working when he was still working with Tokomura, Range-

KT: Range ... 

AH: Israel Cabral. Camerello was my boss. 

KT: So, one of the reasons why the county was wanting this to start to happen is-
there's a large, one-mile flume out there. 

AH: Waikamoi? 

KT: Yeah. And, so, it's going, uh, palahu (rotten). But, the concem is, "They going take 
big machines to fix 'em for long time or not?" 'Cause this is where people concern, 
yeah, they just up there, you know, get lot of natural, Hawaiian plants, and none of 
'em-

AH: Yeah, when we start work up the mountain, we worked on the float. They changed 
all the boards from outside, all of 'em. (Noisy Background) And then, I real sorry 
braddah, and not only me lumber, and then I let the boys do 'em. But, now stay all 
falling down. So, over 20 years already. 
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KT: The weather, wet weather yeah? 

AH: Yeah. 

KT: Wears it down! 

AH: When they use to fix the flume they had only change the top, they never change the 
leg. 

KT: Oh. 

AH: So, then after that, the legs getting rough; we tried to fix them. But, uh, all the parts 
came off. All red wood, but-

KT: How did you get the lumber up there? 

AH: Uh, we drive with-just over A&B, and then we-we go over there and we drive 'em 
right up to, uh, the old crazy truck. We went up there get the things. We drive 'em all 
the way about 2 miles or few, when they have somebody in. And then we carry them. 
But, they cut 'em outside and then they carry them in. 

KT: Oh 

AH: Was there! Like a, you know, wagon on Honokapu. They get the train and catch. 
And then they pull! I-I didn't go inside there, no need go inside. They need me to 
unload, and I take off. 

KT: You never, um, looked at any of, da kine, the plants (Hawaiian plants) that you 
would over there? 

AH: Uh, only get the kapu; that's alii know, and pohole. 

KT: When you folks used to go up, up there usually wet, yeah? 

AH: Sometimes. Summertime it's windy, all right. Sometimes, um, summertime so dry 
that hardly get too much water around. 

KT:Oh. 

AH: Just-maybe one stream, that's all. Few, yeah, drink 'em. 

KT: None of your boys were interested in working for E.M.I.? 

AH: Oh. This boy is young already, ah. So, the boy interested in something else. One 
boy, the oldest one, I was working with. But, he went get trouble with the boss. He 
said, "Dad, I like quit!" He went quit and he went move to Vegas for two years. Then he 
came-he came back. Now he work for the County. 

KT:Oh. 

AH: My tutu work with Steven one time. Yeah, he live right-he been to other places, 
too ah? 

KT: Yeah. 

AH: Now, all da kine guys-they like that guy, they no like you, and all. 

KT: He'll-he'll be happy to know that you're supportive of his leadership. 
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KT: From what your kuleana was with, um, with the company that's about the extent of 
questions I would, be able to ask, but one of the important questions, uh, would you like 
to continue to see that they keep the pace as much as possible like it is, 'cause, you 
know, in the Hawaiian beliefs, that height is called Wao Akua. Wao Akua means, 
"Where the gods exist. 

AH: Akua? 

KT: Yeah. 

AH: Big machines will destroy the place. 
KT: So, that's why no can bring in big machines! They're going run over all the plants! 

AH: Over there they get-I'm counting they no get big machines over there. 'Cause 
they golta see it. This is their first thing for them to do; good in the water. 

KT: Did you stay by the job? 

AH: No! 

KT: He's tall enough! 

AH: He ain't tall, but he's staying up there. (KT laughs). 

KT: Well, mahalo nui loa for taking time out. 

AH: I'm sorry no can get too much information-

KT: No, no, no. 

AH: I know Steve, he was one of the brothers. He know more, ah. 

KT: What your behavior, from all the things that he was living with then some others 
didn't know. That's why we put it all together. 

AH: During-oh no, not during, was kind of long time. 

KT: People keep telling me that he hana-he went-(someone interrupts)-I no can 
interview him and keep him focus. I know him 'cause he was, uh, paddling canoe, you 
know after. 

AH: (Mumbles) 
KT: Yeah (in agreement). Good man, but, you know, wouldn't work out. More valuable 
to talk to you than to talk to him because I wouldn't be able to understand him! Yeah! 

AH: K. 
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Interview: Lyman Ko'omoa 
By: Keli'i Tau'a 
Date: 

LK: Lyman Ko'omoa 
KT: Keli'i Tau'a 

KT: Please give me your full name. 
LK: My name is Lyman Lymana Ko'omoa. 
KT: What does Lymana stand for? 
LK: I was told it stands for Lyman. It means Lyman in English. My mom named me 
that twice cause my uncles name was Lymana ... one of my uncles that passed away 
when he was a baby. 
KT: And you were born in ... 
LK: I was born in Punene Maui in 1955, September 26th 

KT: You now reside? 
LK: Peahi. 
KT: So you in that district there but you been engaged in an area that we are asking to 
get information from people who know the area, so how old were you when you started 
working with the company you with? 
LK: I just had gotten married and I was 23 years old when I started working with East 
Maui Irrigation in 1979 I started. 
KT: 1979 ... so you got...you diamond age. 
LK: Not yet. I still gotta go little bit more, couple more years. 
KT: In your work is ... can you explain what you do? 
LK: My job title is Water Supervisor and the work that I do is I control the amount of 
water that passes across Maliko gulch from the East Maui Irrigation side of the company 
to the HC&S side of the company and give them the amount of water that they need to 
irrigate their fields, their cane fields with. 
KT: And it requires you periodically to go up a place that we studying which is 
Waikamoi. 
LK: Yes. 
KT: How often do you go up there? 
LK: Every other week on a Wednesday we go up to Waikamoi. There's myself and 
there's one more other ditch man and we take turns like he'll go up one Wednesday and 
the next week I'll go up that Wednesday. And we read the rainfalls and we read the 
reservoir totals, how much water in the reservoirs, we walk the upper flume, we drive 
down to the pipeline, the lower pipeline and read the rainfall there. Takes about one 
day to do that job. 
KT: So outside of dOing water readings you get an opportunity to be in the upper level 
of Maui. The Hawaiians in cutting the islands in a pie idea have different levels that 
they name and you're up in the level called Wao Akua, the place of the Gods. No more 
settlement up there. 
LK: No, nobody lives up there. 
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KT: But there used to be I was told. 
LK: That I don't know. I know where they built the flume the gang would live up there 
along the flume as they worked on it but I don't know of any people that lived up there 
you know separate from the company working up there. 
KT: While there were building it were you already employed? 
LK: They built it the year in 19 ... ah I don't know when the first flume was built but in 
1974 to 75 EMI built the ... they made the flume bigger. It was like maybe a foot wide 
and a foot deep and they made it to like two feet wide so it could take more water out 
yeah; bring more water out to the reservoirs. My brother worked on that flume when 
they built it but I was on a mission then and when I came home it was done already. 
The flume had been built that year. 
KT: So even though you took a temporary two-year leave, they still. .. when you came 
back were re-employed right? 
LK: Yes, right. I got re-employed in '79. I returned home in '76 and I was working for 
different construction company and so and so forth until there was an opening in East 
Maui Irrigation and I was able to get that job. 
KT: During the time up there have you seen any major changes in the land, the flora 
being the plants or the trees? 
LK: The only thing I notice up there it's real pristine cause nobody goes up there except 
maybe hunters on the weekends but it's real. .. nothing has changed really. The trees, 
they're getting older, they're dying so the newer trees are growing up but that's all. 
KT: What kind of trees? 
LK: The ohi'a. Ohi'a trees. 
KT: Any koa? 
LK: No. No koa that high. The lower level, when you go down to the pipe, the lower 
pipeline you can see koa along that road but when you get way up to that higher level 
it's just the ohiDa trees and hapu'u and stuff like that. 
KT: Any ferns? 
LK: There's ferns yeah, and that's the only things I've noticed and the birds, you know 
the little birds singing. 
KT: So have you learned anything about the Hawaiian birds personally have you to 
identify them? 
LK: Well I try and look for um but can never, you can hear um but you can never see 
um. They so fast, as soon as you try look for um they flying away. One day I walked 
the flume, I was walking in and I went all the way to the end and there was a man at the 
end of the flume so I asked him what was he doing, he was looking for birds. He when 
walk all the way from the first gate all the way into there, that's I don't know maybe five 
miles so I was like oh my gosh this guy he just like look, he said he looking for that 
special bird it's called the Maui bill, the Maui bill or something like that, he wanted to see 
that bird. I don't know if he saw it or if he didn't but I don't know ... 1 can see some of um 
but they just flying and they're afraid of people. They don't want people to look at them I 
guess. 
KT: Well they smart. 
LK: Yeah they smart. 
KT: Because people will wipe them out. 
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LK: Yes I think so. But no it basically looks the same. Maybe you see a little bit of this 
invasive kahili ginger along the flume you see a little, like a little patch grow here then 
you walk a little more oh little patch but other than that it looks the same as when I 
walked it 30 years ago. But that thing is getting pretty bad up. It's not much around the 
flume but when you coming from the ranch, when you coming through the state land 
before you get to the EMlland, pretty bad. There's other invasive species too but not 
so much. That I think it's called, it's that little purple flower you see that up there too 
along, it's along the flume, but not so much, yeah. 
KT: They all spread around by seeds and stuff yeah? 
LK: Yeah maybe people too you know that... maybe it's on their clothing or something 
when they walk in or the animals yeah. Yeah hard to keep out all these other plants 
they all like live over here. 
KT: So I asked you about yourself but can you talk about your dad and his work up, up 
where you go? Anything different from you? 
LK: No not really. My dad did, well the job I do is what my dad used to do when he 
worked for East Maui I rrigation and he never spoke of any like special stories about 
Waikamoi or anything to me anyway he never told me that. It was just a job to him I 
guess, I don't know. Maybe it was something he didn't talk about maybe but not to me 
anyway. 
KT: I regret that I didn't sit and talk story with him more. He really had a lot of stories. 
LK: Yeah oh he had great knowledge of the mountain. He knew all the different things, 
the plants and all that. 
KT: So none of your kids had the opportunity to follow your footsteps by getting that 
kind of work. 
LK: Yeah no, no. The company passed a new rule alright, I don't know who passed the 
rule but they don't hire family anymore so. I take my children with me sometimes when 
I go up there, you know they don't have school or they don't have work yeah I take um 
with me. Just so they can see what the mountain looks like yeah. We can see all over 
Maui from up there. 
KT: So how do you folks enter to go mauka? I thought you had to come up here? 
LK: Yeah you go to the top of Olinda road, to the very top and that's the ranch gate and 
you go through there, get access through there. 
KT: Did you ever learn of the different types of ferns that grow? 
LK: Well my dad used to pick the certain type of fern, I don't know the name but he'd 
use that, the boy scouts would be making fire in the like they'd do contest who can start 
the fire first. That kind of fern, that hapu fern was good for fire starter. But it was a 
small fem, it's not the big hapu, it's a little small one, he'd pick that for them, for the boy 
scouts. Then the other fern, the hapu is the good one and then there's the bad one, 
they call the hairy one, the black hair one and that one's not good. 
KT: Not good in ... 
LK: Yeah it's like in Hawaiian like everything there's a good one and a bad one. So the 
good one is the smooth fern, that's the one everybody want the smooth one. And then 
the black one is the one look like it's real rough, real hairy. It's not real nice looking like 
the smooth one. 
KT: Close to where they want to expand or put the railway up at the flume, will it cause 
destruction to some of our plant life there? 
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LK: I not too sure how they gonna, I was up there last month and they were surveying 
so I'm guessing they're just gonna use the same, original route that the flume is on now. 
And if they do I don't think it's gonna endanger any plants cause the plants grow on the 
outside of the access yeah where the flume is on. Where the flume is there's no really 
plants growing cause we try trim it back so that it doesn't you know cover the flume up 
yeah. Plants grow on the, like maybe the plants grow 1 ° to 15 feet up way from the 
flume. They not close to the flume where the plants growing. Where the flume is is just 
grass and ... 1 don't know what the name of those, it's like little fem. Not big hapus but 
little fern. Looks like little Christmas trees, those things grow along and then what do 
you call that... uluhe, the uluhe grows down ... 
KT: Uluhe 
LK: Uluhe yeah growing down trying, they just looking for sun but you gotta keep 
trimming them otherwise it's gonna cover up the flume and the flume going rot and the 
thing is the flume is all rotten already. It's like thirty years old the boards yeah and they 
just so thin that you can, if you just poke your finger you can just almost like poke a hole 
through the flume. So it's just leak leak leak leak everywhere leak. 
LK: Yeah certain parts of the flume are kinda high maybe 30, 25 feet off the ground and 
there is a little wooden handrail that they, it's secured to the flume so you can, in case 
you lose your balance yeah you can hold on but some parts of the flume kina high. 
KT: Somebody must have put in a proposal to get that fixed for safety. 
LK: For safety yeah. 
KT: So what animals have you seen up there? 
LK: Seen? 
KT: experienced up there? 
LK: Well ... 
KT: You see the birds. 
LK: We see the birds. Sometimes you see pigs, wild pigs along the flume. You can 
see the droppings that the owls leave. The owls will eat the little rats and you can see 
like the owl dropping on the flume. You never see the owls though or any big birds but 
maybe if you went later in the day or earlier in the morning but the times we go we don't 
see um. But that's about all I guess there might be some mongooses and rats and stuff 
but we don't see them either. 
KT: You don't get to see those huh. 
LK: Yeah. You see the pigs. That's the biggest big animal we see up there. Ooh 
yeah. 
KT: Ever experience seeing a Hawaiian hawk? 
LK: No, no I haven't ever seen that. 
LK: I might have heard them but I. .. sometimes the canopy of the trees is you knowtoo 
dense. You can hear noises but when you look up ... cannotfocus I mean there's too 
much stuff up there. It's hard to focus in on the sound, where the sound coming from 
yeah. 
KT: But from what I told you, you think it's a good thing about them try to use some 
safety measures up there at the flume? 
LK: Yeah I can see the reasoning for it cause the heights yeah, if you fell off you'd be 
seriously injured if you fell off the flume. So it's just um ... if they do it in a nice way I 
guess, if they don't really get too big with it. I mean I don't think they can get any kind of 
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big machinery in there cause it's just too, yeah it's really hard to get even ... 1 don't think 
you can even get a little tractor in there cause it's just cliffs. It's real bad, it's really hard. 
KT: So that's a good dialog right there, you explaining that. To me, with not seeing it, 
tells me it's good for the safety of the men. 
LK: Yeah yeah. It's not real ... not all the flume is high. Maybe only 25% is that kina 
high flume. The rest is all like, it's above the ground but it's maybe 4-5 feet that's all. 
It's nothing real high, it's only ... it's called poakamoa. Puohokamoa is the middle of the 
flume, maybe half way in, that's the highest spot. And then after Puohokamoa is the 
little gulches like that, little gulches. And when it goes across the gulch it's high. And 
then it comes to the high spot at the ridge you know with the gulch and then the ridge 
and another gulch and ridge down. So there's like one, two, three maybe three or four 
another little higher spot. 
KT: The level of height is to get the water ... 
LK: Yeah to keep the water flowing from high down to low. So it's gravity flow so they 
don't have to use any kind of pumps to pump it yeah. That's why it's high cause 
otherwise they'd have to go down the gulch, come back up and then ... if it had enough 
height to come back up the other side, might not make it. 
KT: So the last question I have is, from what I've discussed with you, you think this is a 
good thing for the working people up there for safety ... 
LK: For safety? Yeah I think so Keli'i. Yeah cause if you fall off I don't know if they 
going have helicopter but that's a long walk before you get out. somebody going have to 
carry you. Up there you gotta be careful cause it's, it's real isolated, you secluded in 
there. So and when we go up we just by ourselves, there's nobody with us. 
KT: No more phone? 
LK: The phone work but certain places no work up there too. 
KT: And you been doing that for all these years. 
LK: Yeah almost 20, 26 years I been doing my father's job. Then my dad had knee 
surgery, he went to surgery, after the surgery he thought he was going come back work 
the doctor told him he couldn't come back work he was very upset, very upset. So 
anyway I took his, I was doing his job for him and then after that they made me 
permanent because he had to go disability. 
KT: So he was able to at least walk 
LK: Yeah yeah yeah. 
KT: Well thank you so much. 
LK: You're welcome. 

End recording 
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Interview with Norman M. Saito 

April 9, 2011 
By Reccie Keawe 
KT: Your full name? 

NS: Saito, Norman Saito. 

KT: No middle name? 

NS: M. 

KT: What does that mean? 

NS: Well, how old are you? 

KT: Sixty-eight. 

NS: Sixty-eight? That's all? 

KT: (In Japanese) And you? 

NS: Next week I'm going to be eighty-four. 

KT: Miracle. 

KT: Okay, so let me direct you to your occupation? 

NS: I used to be engineer with the water department. 

KT: OK, so as part of your responsibility what connect your work with the upcountry 
flume? 

NS: Well, that was part of the department, ah? And, like us, it was small outfits. So, 
that was involved in everything! 

KT: So, who was the mayor at that time? 

NS: Eddie Tam. 

KT: Wow! And, after he passed you moved on too? 

NS: Yeah, I was gone after that. But, my boss was Yoshihara Suji. That's who my boss 
was. 

KT: Do you remember the plants you saw? 

NS: Mostly 'uluhi. That's about all, the 'uluhi and 'ohi'a. 

KT: But, not now! 

NS: I don't know. 

KT: Many of the people who love Hawaiian plants are saying that the 'uluhi are all dying 
away now. 

NS: Maybe too dry, I don't know. But, that's all we had, 'uluhi. You can stand fifty feet 
from the trail and you get lost. 
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KT: You know what fern is that? 

HT: 'Uluhi? 

NS: Da kine-it grows like a vine. 

HT:Ah! 

KT: That's very important to Hawaiian culture because the pigs used to jump off, they 
hunting and they jump-

NS: So they can run under, but-

KT: Yeah. 

NS: You cannot run under all kinds; rough, ah? 

KT: Yeah. 

NS: So, when you walk sometimes small guys like us can walk on top (KT laughs). You 
got a big, fat guy and make a hole then everybody is going to fall in the hole. That's 
what it was. 

KT: That's funny. 

NS: But, this flume-I don't know ... when it was made. But, if you go up Waikamoi 
them-

KT: Right? 

NS: ... somebody scribble the date right at, you know, the lua one, the small one, the 
scribble nineteen-twenty-I thought was after my niece, or I thought was 1929. But, it 
makes sense that the flume was made to seal the dam. 

KT: Uh-huh. 

NS: So, it must have come afterwards. And, the County-when I was working County, 
the engineer's office, I thought I saw the old plans, you know. But, if that's the case, 
and if they'd kept it, it must be in the water department. But, I don't think they've kept it 
because they throwaway a lot of stuffs. 

KT: Yeah. 

NS: But, that's how I know that the flume must be about where they go. 

KT: So how-as part of the water works, how often did you go up there? 

NS: Oh, quite often because they had the projects up there. At one time we used to go 
up there every day. We were working on that fifteen million gallon storage. In fact, I 
worked selling that, too. 

NS: But, yeah, I got one map that I can show you. (Opens map) See, this is lower, 
then-and this is end of the flume. 

KT: Okay. 

NS: It's on high pull on the stream. So, this is built on stilts. 

KT: Right. So, it's getting all bust up now, that's why-

Waikamoi Flumes Cultural Impact Assessment 35 



NS: Oh yeah, it's almost a hundred years, and only redwood, yeah? 

KT: Yeah, and they're losing all the water, so they're concern. 

NS: But, to tell you, the flume could carry only one million gallons a day ... 

KT:Ah. 

NS: ... one million gallons a day. 

KT: 'Cause the pipe, it was only about that big, ah? 

NS: The flume is only about this wide, and about this deep. The gauge at the end 
shows maybe three, but it was the other streams right at the beginning that used to fill 
'em up. From Haipuaena was only one million. 

KT: So, some of this research that people want to see is you're using the name place 
Haipuaena, what were that-was this part of the waterway that goes down to the 
Ko'olau, Waikamoi stream all the way down to the ocean? 

NS: No, this is before Waikamoi. Waikamoi and Haipuaena are different when you 
reach Hana Highway. That's too different. 

KT: Oh. 

NS: But, Haipuaena stream can give as much as fifteen million gallons a day when it 
floods. But, the flume can take only one. So, now what are these guys going to do? 
Are they going to try and catch the other fourteen, or are they just going to try the one 
million? 

KT: Well, what the concern is that, you know, they want to refurbish that flume, but do 
they take machines in to build the cement type structures? 

NS: They try not to ... 

KT: Right! 

NS: ... but, I think you have to. 

KT: That's the concern. 

NS: Yeah, but, when you do it you can do it the right way and you can get damage more 
doing the wrong way. But, it can be done, because after you go through the machine, if 
you're careful within six months, the whole thing grows back. I like to cut trail up there. 
You go six months later you got to cut again. 

KT: The person who walked the flumes with my other partners, Bob Hobdy, was hired to 
go and look at the plants and animals, and only that one day he walked, he counted-
he identified sixty-six Hawaiian plants. 

NS: Yeah, but, did he go outside of that area and find the same thing? 

KT: Well, they were concerned-the concern is if a machine is going to come up there, 
and then they're going to raid 'em up and stuff. 

NS: That's what I said. If you come find yourself into a smaller area the thing will grow 
back in no time, but, if you make a big, wide area then you're going to get trouble. 
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KT: Mm-hmm. 

NS: So, it all depends on how you write the special location for the construction! 

KT: Gotcha. 

NS: You make it so that all have labor, you can't afford it. You put in big machines 
you're going to be troubled. But, even big machines cannot work in there. 

KT: Yeah. 

NS: Cannot! So, the design got to be the right design, and I don't think these guys are 
doing it the right way! Something is wrong. 

KT: So, tell me what is the right way that we can document that they will consider what 
is the "Right way." 

NS: First of all, you got to survey the route way you're going to do by planning. You've 
got to know exactly where you're going. And, you got to fix soil sampling. That's the 
main thing! If you don't take soil sampling, and you hit mud (laughs), you're going to be 
out there all year; you're not going to do anything. You came across that trouble before. 
Before I can tell you-

KT:Yeah-

NS: I tell you the story about the fifteen million gallon tank, the two big ones at the 
beginning. It started with the water department, February of '57, and they were 
designing that already, so there's a meeting with the designers. My first question to 
them was, "Do you have enough water to fill it up?" They didn't know. So, they came 
back in two weeks and they said, "Oh, yeah, they get." They're getting all the water 
deposit. And, then we started construction in, when was that, '57, and we had the thing 
dug up, everything was all ready to concrete. And, this was Good Friday of 1958. I left 
up there about two o'clock, it was beginning to rain heavy. It was a Thursday before 
Good Friday. Then, Monday when I went back the whole place was filled with mUd. 
The sides came down. Remember when you seen that slide in Keanae? 

KT: Mm-hmm. 

NS: When it ends up, just like soft poo, yeah? 

KT: Yep. 

NS: That's what it was, all filled up. 

KT: And, that's what happened to a part of the flume! That' why they got to-

NS: No, I don't think so. The flume, these guys walk too much on top. So the thing-
the ground is soft, the ground get that yellowish clay which is hard, and that's what 
you've got to depend on. So, if you put too much load, that thing cannot hold up, then 
the flume going down like that. That's what's happening. But, you know, you get wood 
rot too now. 

KT: Mm-hmm. 

NS: But, you've got to be able to put some kind of machine in there, but not the big kind. 

KT: Yep. How big was your crew that went up there? 
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NS: What crew? 

KT: (Chuckles), you a one-man crew? 

NS:Who, me? 

KT: Only you? 

NS: No! Me, had Macadengdeng, Jubilee, had one more guy. I forgot his name. But, 
they're all gone. Macadengdeng, I think, still around. He can tell you about the-what 
kind of ground that you're going to work on. 

KT: So, when you guys were up there, you know, Hawaiians call it Wao Akua, yeah. 
You know, they break down where different settlements were, and that's what it was 
supposed to be the, "Level of the gods." Did you see any particular animals? 

NS: No, only used to get birds and pigs. But, pigs, the white man brought anyways up 
there. Maybe the Hawaiians brought over the ones that's up the mountain, the kind that 
you-from the farm. They run away up there, yeah, the goats; but, pigs can run right 
underneath. You cannot follow. Over here no more the mother around because they're 
going to charge at you and get hurt. 

KT: You folks-what kind of transportation, by then had four-wheel drive and stuff? 

NS: Yeah, 'cause this was 1950, yeah? But, we had to go up there every day, and then 
almost every day drizzles. If you no work in the rain, no can work! 

NS: But the thing is that if you had certain kind of plants growing in that particular area, 
you got to know where they get some more on the outside, too, ah, 'cause otherwise if 
you had it on the outside someplace else the thing can come back right away. You give 
'em six months you're going to be able to walk through again. 

KT: But, the 'uluhi is the type of plant that cover everything, so-

NS: Yeah. 

KT: If the other plants not strong it's not gonna puka through. 

NS: If they had to, it'll be dead already. 

KT: Yeah. 

NS: No more sun. Yeah, this small man that used to come walk with us, he walked on 
the fern. Like you, maybe, can, but when he come our way, he no can (both laughs). 
Yeah! But, I don't know what they're going to do, but the design has lots to do, you 
know, whether you're going to disturb, or the other stuff, or not disturb it. 

KT: I think it's important information that you provided about serving, inspecting the type 
of soil, look at where it's going to run so that they don't run into the trouble ramp. 

NS: People, they make it too complicated. Going cost so much that you no can do the 
work already. 

KT: Yeah. 

NS: Might as well give up. Even now, I figure the flume is not that important. 

KT: But, that's where we get upcountry water. 
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NS: Yeah, the new one. The new one they're talking about, if we're going to replace 
just the way it is now it's not important. 

HT: So, you're talking about expanding it and making it bigger? 

NS: If you expand it, expand it, yes, but, if you're going to keep it the same size, no. 

HT: So, it wouldn't be worth it? 

NS: No. Not worth it, because you're bringing only one million gallons up there. 
Waikamoi is the only stream that can fill up the reservoir now. That one million gallons 
a day is a cleanup. Try wait, ah. Here I give you this map (chairs moving). Yeah, this 
is Waikamoi. You cover this right here. This is Haipuaena right here. You see how 
small? And, the two is smaller yet, only one million! This can bring in fifteen; the 
stream flows at fifteen maximum. So, if you're going to bring in more than one, all right! 
But, if not, what's one million compare to two-hundred million, yeah? See, when this 
thing floods it's not just two-hundred million comes down, and that's a lot in the tank. 

KT: Two-hundred million? 

HT: So, one more time, Waikamoi is the stream that would flow two-hundred million? 

NS: It's the one that fills up all the way up there. But, it's the steady water that's 
important, you know, everyday you got so much. 

HT: So, on an average what would you say, every day? Haipuaena-

NS: Less than a million. 

HT: Less than a million? 

NS: I've seen that there's only fifty thousand, ten thousand. 

HT: When you would go up every day? 

NS: Summertime, you got to check more often, ah. We had one guy up there checking 
every day, every week working day. What's his name? Miahia? He used to live by the 
Kealaloa Rd. going up, the one that goes to the dairy. 

HT: So, I'm interested now, you said Haipuaena? On an average they bring in fifteen? 
Five-hundred-thousand? 

NS: No, one the maximum. 

HT: But, the flow-

NS: of the stream? When it floods it's about fifteen or sixteen. 

HT: So, on a daily basis you said the average was about five-hundred-thousand 
gallons? 

NS: No, it goes up and down. But, dry summertime, maybe only about fifty-thousand. 

HT: Fifty-thousand? What about summertime in Waikamoi? 

NS: Just as bad. 

HT: Yeah. 
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NS: So, thing is it's about half a mile or three-quarter mile apart. Sometimes it rains 
heavy on the other side and not this side, but sometimes it rains heavy this side and not 
the other side. But, they all stop at that Halemauu trail. You see up here is the 
Halemauu trail, ah, up here. Where the mark? So this one here, this is the, what is it? 

HT: This one here is the Honomanu. 

NS: Honomanu, see? And, this is Honomanu over here, Haipuaena, I showed you. 
And, this is Waikamoi, so 

HT: Haipuaena is this right here, right? 

NS: But, that one starts from right here, ah? 

HT: Yeah, it's only short. Well, small yeah. 

NS: You see this Waikamoi? It goes all the way up. 

HT: All the way up to Halemauu? 

NS: Yeah, this is Halemauu, there. 

KT: Did anybody tell you what the meaning ofWaikamoi is during the times you 
worked? 

NS: Something-I don't know, had the different interpretation. Moi is king, yeah? 

KT: Mo'i, but moi, many people are telling me, "The water of the taro," the moi taro. So, 
get plenty taro up there? 

NS: Nothing. Too high! Too cold! Well, one thing, you've got to be able to adapt 
yourself to live in this modern age. 

KT: Yeah. Wow. So, you said it, but to summarize, to finalize, if you had your-if you 
were the one that was planning for this, whatever's going to happen, would you say, 
"Forget it?" 

NS: If they tell me that you got to bring in more water, and then if it works well, I would 
go ahead. But, hard worker-where you could handle light load and finish the job. 

HT: Those are a lot of demands. It's good. 

NS: Yeah. But, the ditch system that they put up is a really terrific job. You know, when 
you see the water come down, no more this kind, ah? It all flows. 

KT: You're comparing it to when you guys were a little bit doing it? You're saying now 
they make it so that it runs really good? 

NS: No! Those guys, they are still going good. 

HT: From where they first put it in-the ditch? 

NS: They did some mistakes, that's why they had to make new tunnels, but, they figure 
the old hand labor. .. 

KT: Yeah. 

KT: Yeah. Son, you want to ask Mr. Saito any other questions? I think what we needed 
to get from him, we got? 
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ALAN M. ARAKAWA 
Mayor 

WILLIAM R. SPENCE 
Director 

MICHELE CHOUTEAU McLEAN 
Depuly Director 

COUNTY OF MAUl 

DEPARTMENT OF PLANNING 

April 24, 2012 

David Taylor, P.E., Director 
Department of Water Supply 
200 South High Street 
Wailuku, Hawaii 96793-2155 

Dear Mr. Taylor: 

SUBJECT: WAIKAMOI FLUME REPLACEMENT PROJECT: 
EXEMPTION TO CONSTRUCTION BASEYARD POLICY, 
TMK (2) 2-4-016:001 

Thank you for your letter dated March 14, 2012. 

We have reviewed your request and will allow the temporary construction 
baseyard on one acre of land for approximately 24 months. This is to accommodate the 
extensive scope of this large project. We understand that the area is remote and some 
of the equipment will need to be flown in via helicopter. 

If you have any questions, please contact Carolyn Cortez, Staff Planner, at 
carolyn.cortez@co.maui.hLus or by phone at 270-7813. 

Sincerely, • 

#P~~'4//~ 
WILLIAM SPENCE / ~ 
Planning Director 

xc: Carolyn Cortez; Staff Planner (via email) 
Jay Arakawa, Zoning Inspector Supervisor (via email) 
TMK (2) 2-4-016:001 (KiVA Related Documents) 
12/General File 

WRS:AHS:FAC:CEC:ckk 
K:IWP -' DOC$IPLANNINGIL TR1201211497 _ WalkamoiFlumeReplacemenlDWSlResponse.doc 
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MAIN LINE (808) 270·7735; FACSIMILE (808) 270·7634 

CURRENT DIVISION (808) 270·8205; LONG RANGE DIVISION (808) 270·7214; ZONING DIVISION (808) 270·7253 
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