
September 2025

HONOAPIʻILANI HIGHWAY IMPROVEMENTS PROJECT,
WEST MAUI: UKUMEHAME TO LAUNIUPOKO

Appendix 3.9 – Water
Resources, Wetlands, and
Floodplains - Supplemental
Information
September 2025

Prepared for

Prepared by



HonoapiԚilani Highway Improvements Project, West Maui, Ukumehame to Launiopoko

September 2025 Appendix 3.9

Contents
HT Harvey & Associates Preliminary Identification of Waters of the United States - Technical
Report

HT Harvey & Associates Results of the Wetland Delineation in the Project’s 2025 Biological
Study Area

HT Harvey & Associates Update to Wetland Field Studies Conducted in 2023, 2024, and
2025

Agency Correspondence



HonoapiԚilani Highway Improvements Project, West Maui, Ukumehame to Launiopoko
Appendix 3.9 – Water Resources, Wetlands, and Floodplains - Supplemental Information

September 2025

HT Harvey & Associates
Preliminary Identification of Waters of the United

States - Technical Report





 

Honoapiilani Highway Project—Preliminary 
Identification of Waters of the U.S. 

i H. T. Harvey & Associates 
December 2023 

 

Executive Summary 

During 23 visits from January-September 2023, H. T. Harvey & Associates wetland ecologists performed a 
delineation of wetlands and other waters in support of the Honoapiilani Highway Improvement Project located 
in West Maui. The Project Area overlaps three watersheds in West Maui: Ukumehame, Olowalu, and 
Launiupoko. Approximately 902 acres within the Project’s study area, which was defined to encompass the 
project’s temporary and permanent impact areas, were surveyed for jurisdictional waters (wetlands and other 
waters) that may be subject to regulation under Section 404 of the Clean Water Act administered by the U.S. 
Army Corps of Engineers. This area (902 acres) included a 300 feet swath centered around each of the four 
proposed Build Alternatives and an additional 37 acres outside of these Build Alternatives. Because the study 
spanned from January to September, it allowed for observations and consideration of both wet and dry seasons 
when sampling. The results are based on the observation of conditions present across these multiple surveys. 
In total, 9.130 acres of jurisdictional wetlands and other waters were mapped in the wetland delineation study 
area. When estimated separately for each Build Alternative this includes: 0.228 and 1.337 acres of jurisdictional 
wetlands and other waters respectively in Build Alternative 1; 4.365 and 2.255 acres of jurisdictional wetlands 
and other waters respectively in Build Alternative 2; 4.365 and 2.280 acres of jurisdictional wetlands and other 
waters in Build Alternative 3; and zero jurisdictional wetlands and 1.777 acres of jurisdictional other waters in 
Build Alternative 4. Additionally, 16.709 acres of potentially isolated non-jurisdictional wetlands and other 
waters were identified within the study area If determined to be waters of the U.S., these features would be 
regulated under Section 401 of the Clean Water Act. 
 

Habitat Type Area (acres) Notes 

Total Jurisdictional 
Wetlands 

4.593  

Wetland 1 4.131 Surface connection to the Pacific Ocean via Ditch 7 and the 
Hanaula Gulch culvert under the existing highway 

Wetland 3 0.228 Surface connected to the Pacific Ocean via the Hanaula 
Gulch 

Wetland 4 0.234 Surface connected to the Pacific Ocean via the Hanaula 
Gulch 

Total Potentially 
Isolated Non-
Jurisdictional Wetlands 

16.672  

Wetland 2 0.442 No surface connection to the ocean 

Wetland 5 0.910 Wetlands 5 and 6 are connected in the area in between the 
Build Alternatives. Wetland 6 is separated from Wetland 4 via a 
built-up dirt road and fence. No surface connection to the 
ocean 

Wetland 6 0.949 Wetlands 5 and 6 are connected in the area in between the 
Build Alternatives. Wetland 6 is separated from Wetland 4 via a 
built-up dirt road and fence. No surface connection to the 
ocean 
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Habitat Type Area (acres) Notes 

Wetland 7 0.811 No surface connection to ocean 

Wetland 8 4.792 No surface connection to ocean 

Wetland 9 0.153 No surface connection to ocean 

Wetland 10 8.575 No surface connection to ocean 

Wetland 11 0.040 No surface connection to ocean 

Total Jurisdictional 
Other Waters 

4.537  

Manawaipueo Gulch  0.140 Connection to Pacific Ocean via culvert under the existing 
highway 

Papalaua Gulch 1.670 Connection to Pacific Ocean via culvert under the existing 
highway 

Hanaula Gulch  0.160 Connection to Pacific Ocean via culvert under the existing 
highway 

Ditch 1 0.041 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 2 0.040 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 3 0.037 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 4 0.049 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 5 0.018 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 6 0.186 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 7 0.226 Connection to the Pacific Ocean via Hanaula Gulch culvert 
under the existing highway 

Ditch 8 0.380 Vicinity of Pohaku Aeko Street. Connection to Pacific Ocean 
via culvert under the existing highway 

Ukumehame Stream  0.330 Connection to Pacific Ocean via culvert under the existing 
highway 

Ditch 9 0.370 Vicinity of Ehehene Street. Connection to Pacific Ocean via 
culvert under the existing highway 

Mopua Stream  0.200 Connection to Pacific Ocean via culvert under the existing 
highway 

Olowalu Stream 0.260 Connection to Pacific Ocean via culvert under the existing 
highway 

Lihau Stream 0.160 Connection to Pacific Ocean via culvert under the existing 
highway 

Awalua Stream 0.150 Connection to Pacific Ocean via culvert under the existing 
highway 

Ka Puali Stream 0.120 Connection to Pacific Ocean via culvert under the existing 
highway 
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Habitat Type Area (acres) Notes 

Total Potentially 
Isolated Non-
Jurisdictional Other 
Waters 

0.037  

Ditch 10 0.007 No surface connection to another ditch or stream or ocean. 

Ditch 11 0.009 No surface connection to another ditch or stream or ocean. 

Ditch 12 0.021 No surface connection to another ditch or stream or ocean. 

Total Potential Waters 
of the U.S. 

9.130  

Total Potentially 
Isolated Non-
Jurisdictional Waters of 
the U.S. 

16.709  

Total Non-Jurisdictional 
Upland Areas 

876.161  

Wetland Delineation 
Study Area Total 

902.000  
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Section 1.0  Project Introduction and Purpose 

1.1  Project Description 

The Federal Highway Administration (FHWA), in cooperation with the State of Hawaii Department of 
Transportation (HDOT), is planning the Honoapiilani Highway Improvements Project. The proposed project 
is in West Maui, in the areas served by the existing Honoapiilani Highway between milepost 11 and milepost 
17 (Figure 1). Honoapiilani Highway, which is part of Maui’s Belt Road system, is a two-lane principal arterial 
highway that provides the sole access between communities along the west coast of Maui and the rest of the 
island. The proposed southeastern terminus at milepost 11 is in Ukumehame, in the vicinity of Papalaua 
Wayside Park, and the northwestern terminus of the project is at milepost 17 in Launiupoko, where 
Honoapiilani Highway currently intersects the southern terminus of the Lahaina Bypass. This approximately 
six-mile-long and 3/4-mile-wide Project Area is composed predominantly of a coastal plain that includes the 
ahupuaa of Ukumehame, Olowalu, and Launiupoko. Offshore, the Olowalu reef area, which extends from 
Ukumehame to Launiupoko, hosts about 1,000 acres of some of the healthiest and oldest living corals within 
the main Hawaiian Islands. The proposed project does not include work on the existing highway except where 
the new project joins the existing highway at the northern and southern connection points and potentially at 
connector roads to ensure continued access to residences, businesses, and public beaches. Additionally, there 
is no in-stream work planned for this project. 

1.1.1  Project Alternatives 

A Preferred Alternative has not yet been identified. Four draft “Build Alternatives” have been identified (Figure 
2) and are being evaluated in the Draft Environmental Impact Statement currently underway. Each alternative 
involves the construction of a new highway, which is mainly along a new alignment, further inland from the 
ocean. Build Alternative 1 has been adapted from the County of Maui’s Pali to Puamana Parkway 2005 coastal 
or makai concept. This alignment has been “modified” to apply American Association of State Highway and 
Transportation Officials (AASHTO) design standards, bypass erosion areas, and avoid cultural resources. This 
alternative is just mauka (mountain side or inland) of most inundation areas in Launiupoko and Olowalu, and 
maximizes use of the existing right-of-way. Build Alternative 2 has been adapted from the County of Maui’s 
Pali to Puamana Parkway 2005 “middle” concept. The alignment was “modified” to apply AASHTO standards, 
bypass erosional areas, and avoid cultural resources. Build Alternative 3 has been adapted from the County of 
Maui’s Pali to Puamana Parkway 2005 mauka concept. The alignment was “modified” to apply AASHTO 
standards, bypass erosional areas, and avoid cultural resources. Build Alternative 4 was also adapted from the 
County of Maui’s Pali to Puamana Parkway 2005 mauka concept. The alignment has been “corrected” to apply 
AASHTO standards, bypass erosional areas, and avoid cultural resources. The route through Olowalu town, 
which distinguishes this alignment, is based on landowner input provided in 2007. This alignment meets the 55 
miles per hour (mph) design speed (with speed signs to be posted at 45 mph), while minimizing curves. The 
alignments converge at several points and there are two distinct areas where the alignments all differ from one  
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another: one in Olowalu and the other in Ukumehame. The preferred alternative may be selected from two 
proposed alternatives, one in each of the two differing areas. 
 
None of the Build Alternatives discussed below involves work in the ocean. Additionally, there is no in-stream 
work planned for this Project. The bridges over the streams will be built outside of the ordinary high water 
mark (OHWM). All Project alternatives will incorporate Best Management Practices as prescribed by FHWA, 
U.S. Fish and Wildlife Service (USFWS), National Oceanic and Atmospheric Administration, and other 
agencies participating in the review and approval of the proposed Project. It is also noted that no night work is 
anticipated during construction, and construction duration is anticipated to be no longer than two years. 
However, should night work be required, additional coordination will be conducted with USFWS and the 
Hawaii Department of Land and Natural Resources (DLNR) to agree upon any other appropriate conservation 
measures. 

1.2  Survey Scope and Purpose 

The U.S. Army Corps of Engineers (USACE) regulates placement of dredged and/or fill material within 
wetlands (a type of special aquatic site) and other “waters of the United States” (WoUS) under provisions of 
Section 404 of the Clean Water Act (CWA, formerly Federal Water Pollution Control Act) and Section 10 of 
the Rivers and Harbors Act of 1899. Under Section 404 of the CWA, dredged and fill material may not be 
discharged into WoUS (including wetlands) without a permit. Project activities described above in Section 1.1 
may result in the discharge of materials in WoUS that might occur in the Project Area. The purpose of this 
study was to identify the extent and distribution of potential Section 404 waters including any associated 
wetlands (special aquatic sites) that might be impacted by proposed Project activities within the Project’s 
wetland delineation study area. This wetland delineation study area was composed of a 300-foot wide swath 
centered on each proposed Build Alternative, extending the entire project length, plus an additional 
approximately 37 acres outside and west of the overlapping Build Alternatives between Olowalu and 
Ukumehame (Figure 2). H. T. Harvey & Associates examined the study area for features that may meet the 
physical criteria and regulatory definition of Section 404 wetlands and other waters. 

1.3  Site Description 

The Project Area generally consists of undeveloped land, historic agricultural uses, open space, rural residential, 
and state conservation land uses. The town of Lahaina is about 4 miles north of the northern end of the Project 
Area. Toward Lahaina to the north and west of the Project Area, the land use is more residential along and 
mauka (inland) of Lahaina Bypass. To the south and east, no developed land uses are along Honoapiilani 
Highway until the central Maui community of Maalaea. The Project Area is rural in character and contains 
mostly open lands along with historic settlements in Olowalu and newer low-density residential development 
inland of the existing highway corridor at the base of the mountains. Olowalu and Ukumehame areas were 
heavily influenced by the development of large-scale plantation agriculture that dramatically changed and still 
influences much of the existing landscape in the Project Area. Mauka (inland) of the Project Area there are 
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limited residential uses, cultural sites, and reserve areas, and sparse residential uses. Elevation within the study 
area ranges from a couple feet above sea level to about 50 feet above mean sea level (Figure 3). In the mountains, 
land use is predominantly undeveloped open space as part of the West Maui Nature Reserve and the recently 
approved DLNR Wildlife Reserve. 
 
The entire study area is situated at the foot of the west Maui Mountain and overlaps three watersheds: 
Ukumehame, Olowalu, and Launiupoko. Ukumehame is the perennial stream that intersects the Project Area 
and drains this 4.3 square mile (sq mile) watershed. Similarly, Olowalu is a perennial stream that intersects all 
four Build Alternatives in the Olowalu peninsula and drains a 4.8 sq mile area. The study area partially overlaps 
the Launiupoko watershed and the main perennial Launiupoko stream, which drains a 3.4 sq mile area outside 
of the study area. The ocean-side or western-most Build Alternatives are situated in the west Maui coastal 
floodplain; one of the primary reasons to address existing coastal erosion and flooding, as well as future coastal 
erosion and flooding caused by anticipated sea level rise. 
 
The climate at the Project Area is typical of leeward West Maui – warm subtropical with average temperatures 
(°F) over a given year ranging from the low 60s to upper 80s. Situated on the leeward lowlands of West Maui, 
the entire Project Area is very dry and according to Giambelluca et al. (2013), receiving mean annual rainfall 
levels of approximately 30 inches with most of the annual precipitation occurring during the winter months 
from November through March and the least amount of precipitation during the summer. Typically, the 
predominant trade winds blow from east to west; this pattern changes during the winter months when 
meteorological conditions shift in response to approaching North Pacific cold fronts, causing winds to become 
more westerly (“kona winds”) and delivering increased precipitation to leeward areas. Severe storms have 
historically been infrequent in this region of Maui. 
 
Eleven soil units are mapped by the Natural Resources Conservation Service (NRCS) within the study area 
(Figure 4). Table 1 summarizes the associated texture, drainage classification, landform setting, and hydric soil 
status (NRCS 2023a) for these soil types found within the study area. 
 
Table 1. Soil Type, Texture, Drainage Classification, and Hydric Status for the Soil Types 

Occurring in the Honoapiilani Wetland Study Area 

Soil 
Symbol Soil Name Soil Texture 

Drainage 
Classification Landform 

Hydric 
Status 

EaA Ewa Silty Clay 
Loam 

Silty clay loam Well drained Alluvial fans, stream 
terraces, mountain slopes 

No 

JaC Juacas Sand Sand Excessively 
drained 

Beaches No 

KMW Kealia Silty Loam Silt loam, loam Poorly 
drained 

Tidal flats, salt marshes Yes 

PpA Pulehu Clay Loam Silt loam, silty clay 
loam 

Well drained Alluvial fans No 
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Pacific Islands Regional Wetland Plant List (Lichvar et al. 2020). Wetland indicator species are designated 
according to their frequency of occurrence in wetlands. For instance, a species with a presumed frequency of 
occurrence of 67 to 99% in wetlands is designated a facultative wetland indicator species. The wetland indicator 
groups, indicator symbol, and the frequencies of occurrence of species within wetlands, provided as a 
percentage, are shown in Table 2. 
 
Table 2. Wetland Indicator Status Categories for Vascular Plants 

Indicator Category Symbol Frequency (%) of Occurrence in Wetlands1 

Obligate OBL >99 (Almost always is a hydrophyte, rarely in uplands) 

Facultative wetland FACW 67 – 99 (Usually a hydrophyte but occasionally found in uplands) 

Facultative FAC 34 – 66 (Commonly occurs as either a hydrophyte or non-hydrophyte) 

Facultative upland FACU 1 – 33 (Occasionally is a hydrophyte, but usually occurs in uplands) 

Upland UPL <1% (Rarely is a hydrophyte, almost always in uplands) 

Not Listed NI Considered to be an upland species 

1 Based on information contained in the Corps Manual (Environmental Laboratory 1987). Plant species that are not listed 
in the Hawaii and Pacific Islands Regional Wetland Plant List (Lichvar et al. 2020) are considered Upland species in 
Appendix A – Plants Observed in the Project Area. 

 
Obligate and facultative wetland indicator species are hydrophytes that occur “in areas where the frequency and 
duration of inundation or soil saturation produce permanently or periodically saturated soils of sufficient 
duration to exert a controlling influence on the plant species present” (Environmental Laboratory 1987). 
Facultative indicator species may be considered wetland indicators when found growing in hydric soils that 
experience periodic saturation. Plant species that are not on the regional list of wetland indicator species are 
considered upland species. A complete list of the vascular plants observed within the study area, including their 
current indicator statuses, has been provided in Appendix A. 

2.1.2.2 Hydric Soils 

Given that the Project Area contained soils with low to high levels of lead contamination, only visual/color 
indicators for hydric soils were examined with limited assessment of soil texture. The National Technical 
Committee for Hydric Soils defines a hydric soil as one formed under conditions of saturation, flooding or 
ponding long enough during the growing season to develop anaerobic conditions in the upper 12 inches of soil 
(NRCS 2018). Hydric soils include soils developed under sufficiently wet conditions to support the growth and 
regeneration of hydrophytic vegetation. In general, evidence of a hydric soil includes characteristics such as 
reducing soil conditions, soils with bright mottles and/or low matrix chroma, and soils listed as hydric by the 
U.S. Department of Agriculture on the National Hydric Soils List (NRCS 2023b). Reducing soil conditions can 
also include circumstances where there is evidence of frequent ponding for long or very long duration. A long 
duration is defined as a period of inundation for a single event that ranges from 7 days to a month, and very 
long is greater than one month (Environmental Laboratory 1987). 
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Munsell Soil Notations (Munsell 2021) were recorded for the soil matrix of each soil sample. The Munsell color 
system is based on three color dimensions: hue, value, and chroma. A brief description of each component of 
the system is described below, in the order they are used in describing soil color (i.e., hue/value/chroma): 
 

1. Hue—The Munsell Soil Color Chart is divided into five principal hues: yellow (Y), green (G), purple 
(P), blue (B), and red (R), along with intermediate hues such as yellow-red (YR) and green-yellow 
(GY). Examples of commonly encountered hue numbers include 2.5YR, 10YR, and 5Y. 

2. Value—Refers to lightness, ranging from white to grey to black. Common numerical values for value 
in the Munsell Soil Color Chart range from 2 for saturated soils to 8 for faded or light colors. Hydric 
soils often show low-value colors when soils have accumulated sufficient organic material to indicate 
development under wetland conditions but can show high-value colors when iron depletion has 
occurred, removing color value from the soil matrix. Value numbers are commonly reported as 8/, 
2.5/, and 6/. 

3. Chroma—Describes the purity of the color, from “true” or “pure” colors to “pastel” or “washed 
out” colors. Chromas commonly range from 1 to 8, but can be higher for gleys. Soil matrix chroma 
values that are 1 or less, or 2 or less when mottling is present, are typical of soils that have developed 
under anaerobic conditions. Chroma numbers are listed, for example, as /1, /5, and /8. 

 
The NRCS Web Soil Survey (NRCS 2023a) was consulted to determine which soil types have been mapped in 
the study area (Table 1, Figure 4). Detailed descriptions of these soil types are provided in Appendix B. 

2.1.2.3 Hydrology 

Wetland hydrology encompasses all hydrologic characteristics of areas that are periodically inundated or have 
soils saturated to the surface at some time during the growing season. Wetland hydrology indicators provide 
evidence that the site has a continuing wetland hydrologic regime. Primary indicators might include visual 
observation of surface water (A1), high water table (A2), water marks (B1), and hydrogen sulfide odor (C1). 
Secondary indicators might include a passing score for the FAC-neutral test (D5), stunted or stressed plants 
(D1) and saturation visible on aerial imagery (C9). Each of the sample points was examined for positive field 
indicators (primary and secondary) of wetland hydrology, following the guidance provided in the Regional 
Supplement. 
 
Appendix C contains the wetland delineation datasheets used to document the three-parameter approach 
described above as well as the associated photos. 

2.1.3  Identification of Other Waters 

Surveys were also conducted within the Project Area for “other waters”, which includes lakes, streams, slough 
channels, seasonal ponds, tributary waters, non-wetland linear drainages, and salt ponds. Such areas are 
identified by the (seasonal or perennial) presence of standing or running water and generally lack hydrophytic 
vegetation. In non-tidal waters, the USACE Section 404 jurisdiction extends to the OHWM which is defined 
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Section 3.0  Survey Results and Discussion 

As illustrated in Figure 6, fifteen habitat or vegetation types were identified within the study area. Twenty sample 
points (SPs) and 25 OHWM transects were examined to identify potentially jurisdictional features (Figures 7, 
8, 9, and 10) (Appendices C and D). About 4.6 acres of jurisdictional wetlands, 16.7 acres of potentially isolated 
non-jurisdictional wetlands, 4.5 acres of jurisdictional other waters, and 0.04 acres of potentially isolated non-
jurisdictional other waters were identified in the study area (Tables 3 and 4). The results of the delineation are 
described below. 
 
Table 3. Summary of Jurisdictional Wetlands and Other Waters, and Potentially Isolated Non-

Jurisdictional Wetlands and Waters Delineated Within the Honoapiilani Project’s 
Wetland Delineation Study Area 

Habitat Type Area (acres) Notes 

Total Jurisdictional 
Wetlands 

4.593  

Wetland 1 4.131 Surface connection to the Pacific Ocean via Ditch 7 and the 
Hanaula Gulch culvert under the existing highway 

Wetland 3 0.228 Surface connected to the Pacific Ocean via the Hanaula 
Gulch 

Wetland 4 0.234 Surface connected to the Pacific Ocean via the Hanaula 
Gulch 

Total Potentially 
Isolated Non-
Jurisdictional Wetlands 

16.672  

Wetland 2 0.442 No surface connection to the ocean 

Wetland 5 0.910 Wetlands 5 and 6 are connected in the area in between the 
Build Alternatives. Wetland 6 is separated from Wetland 4 via a 
built-up dirt road and fence. No surface connection to the 
ocean 

Wetland 6 0.949 Wetlands 5 and 6 are connected in the area in between the 
Build Alternatives. Wetland 6 is separated from Wetland 4 via a 
built-up dirt road and fence. No surface connection to the 
ocean 

Wetland 7 0.811 No surface connection to ocean 

Wetland 8 4.792 No surface connection to ocean 

Wetland 9 0.153 No surface connection to ocean 

Wetland 10 8.575 No surface connection to ocean 

Wetland 11 0.040 No surface connection to ocean 

Total Jurisdictional 
Other Waters 

4.537  

Manawaipueo Gulch  0.140 Connection to Pacific Ocean via culvert under the existing 
highway 
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Habitat Type Area (acres) Notes 

Papalaua Gulch 1.670 Connection to Pacific Ocean via culvert under the existing 
highway 

Hanaula Gulch  0.160 Connection to Pacific Ocean via culvert under the existing 
highway 

Ditch 1 0.041 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 2 0.040 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 3 0.037 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 4 0.049 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 5 0.018 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 6 0.186 Connection to Ditch 7 which is connected to the Pacific 
Ocean via Hanaula Gulch culvert under the existing highway 

Ditch 7 0.226 Connection to the Pacific Ocean via Hanaula Gulch culvert 
under the existing highway 

Ditch 8 0.380 Vicinity of Pohaku Aeko Street. Connection to Pacific Ocean 
via culvert under the existing highway 

Ukumehame Stream  0.330 Connection to Pacific Ocean via culvert under the existing 
highway 

Ditch 9 0.370 Vicinity of Ehehene Street. Connection to Pacific Ocean via 
culvert under the existing highway 

Mopua Stream  0.200 Connection to Pacific Ocean via culvert under the existing 
highway 

Olowalu Stream 0.260 Connection to Pacific Ocean via culvert under the existing 
highway 

Lihau Stream 0.160 Connection to Pacific Ocean via culvert under the existing 
highway 

Awalua Stream 0.150 Connection to Pacific Ocean via culvert under the existing 
highway 

Ka Puali Stream 0.120 Connection to Pacific Ocean via culvert under the existing 
highway 

Total Potentially 
Isolated Non-
Jurisdictional Other 
Waters 

0.037  

Ditch 10 0.007 No surface connection to another ditch or stream or ocean. 

Ditch 11 0.009 No surface connection to another ditch or stream or ocean. 

Ditch 12 0.021 No surface connection to another ditch or stream or ocean. 

Total Potential Waters 
of the U.S. 

9.130  
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Manawaipueo, Papalaua, Hanaula, and Makiwa -- drain the watershed here and form a coastal flood plain in the 
western most portion of the study area against the existing Honoapiilani Highway. A sedimentation basin built 
by HDOT in 1972 is situated in Ukumehame just south of the firing ranges. This was built specially to funnel 
the sediment-heavy waters from the streams in Papalaua Gulch before they enter the Pacific Ocean. 
 
In the central portion of the study area, from Pohaku Aeko Street in Ukumehame to the southern end of the 
Olowalu peninsula, the Build Alternatives overlap for the most part and run parallel to the existing Honoapiilani 
Highway. This stretch of the study area is also undeveloped land and is composed of two main habitat or 
vegetation types: Kiawe-Opiuma Woodland and Buffel Grass Dominated Grassland (Figure 6). Kiawe and 
opiuma were the dominant tree species with buffel grass (Cenchrus ciliaris) dominating the grassland habitats. 
Although there is no major development here, this stretch of the study area was highly disturbed with several 
homeless encampments and the area being used as a dumpsite for scrap cars. In addition, there is ongoing 
construction of new residential lots near the eastern portion of the study area. Ukumehame is a major perennial 
stream that intersects this portion of the study area. There are also several tributaries of Kailiili Stream that 
appear to intersect the study area here (NWI 2023), but no indicators of these aquatic features were found 
during the investigations of this study (Figures 2 and 8, Table 3, Section 3.5 Areas Not Meeting the Regulatory 
Definition of WoUS).  
 
The northern one third of the study area runs from the Olowalu Peninsula in the south to the Lahaina Bypass 
at the north end (Figure 2). This stretch overlaps some small-scale businesses and residences in the Olowalu 
Village Center, farmland, Olowalu cultural areas, and the Olowalu Residential Recycling and Refuse Center. 
Compared to the northern and southern portions of the study area, the Build Alternatives in this central 
Olowalu Peninsula for the most part are more inland from the Pacific Ocean. In the northern part of the study 
area here toward the Lahaina Bypass, the Build Alternatives overlap again and pass through undeveloped areas 
near the Pacific Ocean. The vegetation in the western portion of the Olowalu peninsula is composed of mostly 
large monkey pod (Samanea saman) as avenue trees along the existing highway, kiawe, and opiuma, while the 
inner/eastern portion is dominated by a monotonous expanse of Buffel Grass Dominated Grassland (Figure 
6). Cultivated farmlands with vegetable crops and ornamental species were seen cultivated here mostly in the 
vicinity of Olowalu Village Center. Vegetation toward the Lahaina Bypass end is composed of either Mix 
Shrubland or Buffel-Grass Dominated Grassland over undeveloped lands. Olowalu is the main perennial 
stream that bisects the Olowalu peninsula. Four additional streams/gulches -- Mopua, Lihau, Awalua, and Ka 
Puali -- also intersect this northern one-third portion of the study area (Figure 9). 
 
The study spanned both the wet (January to March) and dry seasons (April to September) and therefore surveys 
considered the overall and annual hydrology in the study area. In addition, before starting the delineation 
investigations, we visited the study area on December 20 and 21, 2022 after the area received heavy rainfall, to 
better understand the hydrology in the study area and document surface flow in some nonperennial streams 
that intersect the study area. During these visits, vast areas in the vicinity of Ukumehame and the Maui County 
Firing ranges ponded water. Nonperennial streams in the study area were flowing and carried “brown water” 
with heavy sediment loads. The banks of the many streams and tributaries were heavily vegetated as well. 
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Detailed findings of the delineation study are discussed below in Sections 3.3 Identification of Potential Section 
404 Wetlands and Section 3.4 Identification of Section 404 waters. Appendices C and D contain the wetland 
and OHWM datasheets and the associated photographic documentation. 

3.3  Identification of Potential Section 404 Wetlands 

Areas that were wetlands were dominated by hydrophytes, possessed hydric soil characters, and demonstrated 
evidence of wetland hydrology. All wetlands are situated in a floodplain that experience seasonal flooding during 
the winter/rainy season. Out of the eleven wetland areas (Figure 7, W1 to W11) mapped in the study area, 
Wetlands 1, 3, and 4 have a direct surface connection to the Pacific Ocean via the Hanaula Gulch culvert and 
are identified here as jurisdictional wetlands. Wetland 2, and Wetlands 5 to 11 do not have an obvious surface 
connection to the ocean and are identified here as potentially isolated non-jurisdictional 
wetlands.Approximately 4.6 acres of potential USACE jurisdictional wetlands and 16.7 acres of potentially 
isolated non-jurisdictional wetlands were identified within the study area (Figure 7 and Table 3). These wetlands 
were only found in this southern portion of the study area in the Ukumehame region. The largest area of 
wetlands are in the overlapping Build Alternatives 2 and 3, followed by Build Alternative 1, and the most inland 
Build Alternative 4 had no wetlands. In general, the wetland areas are situated around the Ukumehame and 
County Firing Ranges and the interconnected ditch system associated with the Hanaula Gulch (Figure 7). 
Details of the vegetation, soil, and hydrology characteristics that define the mapped wetlands are discussed 
below. 

3.3.1  Vegetation 

Pickleweed (Batis maritima) (OBL) was the dominant obligate plant species found in the mapped wetlands in 
the study area. Sample points SP2, SP4, and SP12 are representative of these wetland habitat types where the 
ground cover is mostly dominated by pickleweed (Appendix C). The canopy species in these wetland habitats 
were FACU kiawe trees that for the most part appeared to be under stress based on having no leaves and were 
either dead or dying. These pickleweed-dominated wetlands were largely associated with the Hanaula Gulch 
and associated ditches (also see Section 3.3.3. Hydrology) that are remnant from the sugarcane plantation time 
on Maui and still received water from streams in the west Maui mountains. This vegetation/habitat 
“signature”—semi-open, dominated with pickleweed in the understory, with stressed almost dead of dying 
kiawe trees -- was used to delineate the wetlands in the northern half of Build Alternatives 1 and 2 overlapping 
the Ukumehame Firing Range and areas around the ditches to the north of the Ukumehame Firing Range. A 
shift from this wetland “signature” to one with a mix of Pluchea spp. (FAC) and buffel grass (FACU) with live 
(not stressed) kiawe and haole koa trees, for the most part, marked the boundary between wetland and upland 
habitats. It should be noted that large areas to the north of the ditches (represented by SP1) contained stands 
of dead haole koa trees with mostly Pluchea spp. in the understory. This area did not meet the three parameter 
wetland criteria (Appendix A. Photos 1-2). In fact, pockets of dead haole koa (UPL) trees were also found in 
other upland areas, but the cause of these localized dead stands was not obvious in the field. 
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Many areas with very little vegetation also met the three parameter wetland criteria. These areas usually had a 
prominent salt crust and/or showed evidence of recent ponding with prominent soil cracks, and the soil surface 
showing red or black deposits/coloration. The few scattering of plants in such areas were mostly prostrate 
herbs of saltbush (Atriplex semibaccata) (FAC) and scattering of grasses such as finger grass (Chloris spp.) (FACU). 
Vegetation at SP3 (Appendix C, Photos 8-10 ), SP6, (Appendix C, Photos 17-18), and SP7 (Appendix C, Photos 
19-20) are representative of such wetland habitats, mostly in Ukumehame Firing Range and areas between here 
and the access road to the Maui County Firing range. 
 
The third vegetation community that met the three parameter wetland criteria was generally dominated by a 
mix of facultative Pluchea spp. and saltbush, along with FACU species of finger grass. There was also a mix 
scattered live and dead kiawe trees (FACU) that formed an open canopy. These areas were generally also 
showed prominent signs of hydrology such as salt crust and soil surface cracks. SP11 (Appendix C, Photos 29-
32), SP14 (Appendix C, Photos 34-38), and the areas around the upland “island” (represented by SP 15) 
contained this wetland habitat type (Figure 7). 
 
Kiawe (FACU), opiuma (FAC), haole koa (UPL), and buffel grass (FACU) were some of the most abundant 
species in the vast majority of the uplands in the study area. Some upland habitats were also dominated by 
facultative Pluchea spp. (e.g., SP1 and SP8) but did not have either the hydrology or the hydric soil conditions 
to meet the criteria of a three-parameter wetland. 

3.3.2  Soils 

Hydric soil indicators observed in several soil pits include distinct redoximorphic concentrations throughout 
most of the soil profile which had a dark surface layer with soil colors commonly in the range of 5YR3/2 and 
7.5YR 2.5/3. The redox concentrations were soft masses with distinct to prominent contrast with the soil 
surface and colors in the range of 2.5YR4/6 and 5YR4/6 and concentrations ranging from 2 to 20 percent. 
This corresponds to the F6 – Redox dark surface, hydric soil indicator. Dark soil surfaces in some sample pits 
also tested positive for the effervesce test with 3% hydrogen peroxide (e.g., SP6). The soil types identified in 
the sampled pits were silty clay, silty loam, and silty clay loams. The soils in the delineated wetlands are mapped 
as Kealia Silty Loam, 0 to 1 percent slopes and are listed on the National Hydric Soils List as hydric soils (NRCS 
2023b). Kealia Silty Loams are common in tidal flat and salt marshes on Maui, are prone to frequent ponding, 
and are strongly saline. 

3.3.3  Hydrology 

As described above in Section 3.2, in December 2022, extensive flooding was observed at various locations in 
the southern portion of the study area overlapping Ukumehame region, particularly overlapping the Build 
Alternatives 1 and 2. In general, surface water from streams in West Maui mountains is the primary source of 
hydrology supporting the wetlands in the study area (also see Section 3.4 Identification of Section 404 Other 
Waters). The surface water that enters the coastal plain, backs up against natural features such as the beach 
berm or developed infrastructure such as roads creating flooded conditions for varied periods of times during 
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the wet rainy season and following heavy rains. The wetland is also heavily influenced by salt water from the 
neighboring Pacific Ocean. 
  
Several primary and secondary hydrology indicators were observed during the study period. As expected, 
sampling locations in January, at the peak of the wet season, showed more evidence of the primary indicator of 
surface water and saturation than locations that were sampled between March and September 2023, 
nonetheless, Drainage Patterns (B10) were obvious during these latter drier months. Water Marks (B1), 
Saturation (A3), Algal Mat or Crust (B4), and Oxidized Rhizospheres on Living Roots (C3) were the primary 
hydrology indicators observed at the sampled locations in the study area. Surface Water Cracks (B6) was the 
most prominent secondary hydrology indicator as the system had recently drained and/or dried after ponding. 
Salt Deposits (C5) was also a common secondary hydrology indicator. Deposition of salt from saline ocean 
spray as well as through the capillary action of saline ground water had resulted in salt deposits across large 
unvegetated areas. Sparsely Vegetated Concave Surface (B6) and stunted or stressed plants (D1) were other 
secondary hydrology indicators at the sampled locations. Lack of hydrology indicator was the main parameter 
distinguishing wetland from upland areas. 

3.3.4  Rationale for Sample Point Choice 

Twenty sample points were selected to document conditions in representative jurisdictional and non-
jurisdictional areas (Figure 7). Rationale and findings for wetland sample point (Appendix C: SP 1-20) locations 
are summarized in Table 5. Location of sample points are depicted in Figures 7 and 8. Photos associated with 
sample points have the same rationale and depiction as sample points and are included in Table 5. 
 
Table 5. Summary of Sample Point (SP) Locations and Results 

Name Sampling Rationale 
Hydrophytic 
Vegetation 

Hydric 
Soil? 

Wetland 
Hydrology? 

Overall Wetland 
Assessment 

SP1 
(Photos 
1-2) 

Placed to investigate the 
prevalence of facultative 
Pluchea spp. 

No No No This area does meet 
the three parameter 
wetland criteria. 

SP2 
(Photos 
4 -5)  

Placed to investigate area 
dominated by obligate 
pickleweed species. 

Yes Yes  Yes This area (Wetland 1) 
meets three 
parameter wetland 
criteria.  

SP3 
(Photo 
8-9) 

Placed to investigate area with 
salt crust and with very little 
vegetation. Lack of vegetation 
appears to be due to seasonal 
ponding.  

- Yes Yes This area (Wetland 1) 
is a two-parameter 
wetland.  

SP4 
(Photos 
11-12) 

Placed to investigate if 
wetland conditions continue in 
(fenced in) Ukumehame firing 
range adjacent to wetland but 
south of the ditch. 

Yes Yes Yes This area (Wetland 6) 
meets three 
parameter wetland 
criteria. 
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Name Sampling Rationale 
Hydrophytic 
Vegetation 

Hydric 
Soil? 

Wetland 
Hydrology? 

Overall Wetland 
Assessment 

SP5 
(Photos 
13-14)  

Placed to investigate a large 
swath of elevated area in the 
northeastern part of 
Ukumehame Firing Range with 
predominantly buffel grass in 
understory. 

No No No This area does not 
meet the three 
parameter wetland 
criteria. 

SP6 
(Photos 
17-18) 

Placed to investigate large, 
sparsely vegetated area with 
moist platy soils and surface soil 
cracks. 

Yes Yes Yes This area (Wetland 5 
meets the three 
parameter wetland 
criteria. 

SP7 
(Photos 
19-20) 

Placed to investigate large 
sparsely vegetated area with 
platy moist soil with dark black 
and bright red 
deposits/coloration on surface.  

Yes Yes Yes This area (Wetland 11) 
meets the three 
parameter wetland 
criteria.  

SP8 
(Photos 
21-22) 

Placed on slightly higher 
ground adjacent to wetland to 
investigate thicket of 
facultative Pluchea species 
under kiawe canopy. 

No No No This area does not 
meet the three 
parameter wetland 
criteria. 

SP9 
(Photos 
24-25) 

Placed to investigate the 
unvegetated firebreak dirt 
road that runs between upland 
and wetland area.  

No No No This area does not 
meet the three 
parameter wetland 
criteria.  

SP10 
(Photos 
26-27) 

Placed to investigate the built-
up (~ 6 feet) berm (#1 from 
east) artificially created in the 
Ukumehame Firing Range. Soils 
hydric from historic conditions 
before being placed as a 
berm. 

No Yes No This area does not 
meet the three 
parameter wetland 
criteria.  

Sp11 
(Photos 
29-30) 

Placed to investigate the low-
lying areas between the built-
up berms 1 and 2 at the that 
had predominantly saltbush in 
understory and surrounded by 
unvegetated areas with 
surface crack soils and salt 
crust. 

Yes Yes Yes This area (Wetland 7) 
meets three 
parameter wetland 
criteria. 

SP12  Placed in pickleweed thicket 
`between firing range berm 
and the County firing range 
parking lot.  

Yes Yes Yes This area (Wetland 7) 
meets three 
parameter wetland 
criteria.  

SP13 
(Photo 
33) 

Placed on edge between 
County parking lot to the east 
and wetland to the west to 
investigate the edge of 
wetland. Soil disturbance from 
construction might have led to 
artificial piling of hydric soils 
here.  

No Yes No This area does not 
meet the three-
parameter wetland 
criteria.  
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Name Sampling Rationale 
Hydrophytic 
Vegetation 

Hydric 
Soil? 

Wetland 
Hydrology? 

Overall Wetland 
Assessment 

SP14 
(Photo 
34-35) 

Placed to investigate typical 
representative habitat seen in 
the general area south of 
Ukumehame Firing Range: 
Areas with salt crust on soil and 
patches of FACU kiawe trees 
with predominantly facultative 
Pluchea sp. and saltbush in the 
understory.  

Yes Yes Yes This area (Wetland 10) 
meets three 
parameter wetland 
criteria.  

SP15 
(Photos 
39-40)  

Placed to investigate a large 
“island” area within the 
wetland that appeared to be 
slightly (~ on feet) higher with 
thickets of buffel grass in 
understory and did not show 
signs of being flooded.  

No No No This area did not meet 
the three parameter 
wetland criteria.  

SP16 
(Photo 
43) 

Placed to investigate the HDOT 
artificially created 
sedimentation basin 

No No Yes This area does not 
meet the three 
parameter wetland 
criteria.  

SP17 
(Photo 
44) 

Placed to investigate a patch 
of pickleweed east of the 
spillway bordering eastern side 
of the sedimentation basin 

No No No This area does not 
meet the three 
parameter wetland 
criteria.  

SP18 
(Photos 
45-46) 

Placed to investigate NWI 
feature of PEM1C 

No No No This area does not 
meet the three 
parameter wetland 
criteria. 

SP19 
(Photos 
47-48) 

Placed to investigate the 
eastern edge of the NWI 
feature  

No No No This area does not 
meet the three 
parameter wetland 
criteria. 

SP20 
(Photos 
49-50) 

Placed to investigate area next 
to an isolated ditch. 

No No No This area does not 
meet the three 
parameter wetland 
criteria.  

 

3.3.5  Photo Points for Section 404 Wetland 

Photo point labels and rationales for photo documentation outside of the sample point locations (Table 5) are 
presented in Table 6. Photos are depicted on figures 7 and 8 and included in Appendix C. 
 
Table 6. Coordinates and Rationale for Photo Points (PP) 

Label (As on 
Figure 7, 8 and 9) Depiction 

PP3 Between SP1 and the existing highway. View to south. Taken to document observed 
upland conditions like SP1 area.  
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Label (As on 
Figure 7, 8 and 9) Depiction 

PP6 Between SP2 and SP3 to show area that was included wetland due to habitat 
conditions similar to that at SP2 

PP7 Shows transition between wetland habitats dominated with pickleweed and dead 
kiawe and upland habitats with live kiawe and no pickleweed.  

PP10 Area south of SP3 to show habitat included as wetlands based on observed 
similarity with habitat conditions observe at SP3 

PP15 View to east toward an area identified as upland based on habitat type, slope, and 
hydrology conditions observed at SP5.  

PP16 Area northeast of SP5 excluded as upland based on similarities in habitat type, 
slope, and hydrology with SP5.  

PP23 The eastern portion of Ukumehame Firing Range on slightly higher ground and 
identified as upland based on being dominated with upland haole koa species.  

PP28 View to south, photo of second berm (from east) excluded as upland based on 
similarities in habitat type, slope, and hydrology conditions observed at the 
investigated SP10 location.  

PP31 View to west at the low-lying area between berms 2 and 3. Included as wetland 
based on similarities in habitat type, slope, and hydrology observed at SP11.  

PP32 View to west at the low-lying area west of berm 3. Included as wetland due to 
similarities in habitat type, slope, and hydrology observed at SP11. 

PP36 Representative wetland habitat to west of the upland area identified by SP15. View 
to South. 

PP37 Representative wetland habitat to north of the upland area identified by SP15. View 
to North. 

PP38 Representative wetland habitat to east of the upland area identified by SP15. View 
to East. 

PP41 The area northeast of road leading to County firing range and dominated with 
obligate pickleweed. Included as wetland habitat based on similarities in habitat 
type with SP12.  

PP42 The area northwest of road leading to County firing range and dominated with 
obligate pickleweed. Included as wetland habitat based on similarities in habitat 
type with SP12. 

3.4  Identification of Section 404 Other Waters 

Approximately 5.54 acres of potential other WoUS were identified in the wetland delineation study area. 
Appendix D contains the OHWM datasheets that describe site conditions at the time of delineation, observed 
OHWM indicators, rationale for placement of the data gathering transects, and associated photos for the aquatic 
features mapped during this study. Described below are additional background and relevant details for these 
mapped and potentially jurisdictional waters. 

3.4.1  Manawaipueo Stream 

Manawaipueo Stream is a seasonal drainage. On December 20, 2022, and on January 3, January 2023, there was 
standing water in the gulch overlapping the study area (Appendix D, Figures 51; DLNR 2022). Later, on March 
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21, construction crew were seen using excavators to clear the culvert. This made it evident that the standing 
water in the gulch over December and January was due to the water being backed up against the blocked and 
sedimented-in culvert. Also, for this reason, no OHWM indicators were seen at the lowermost 10 to 15 feet of 
the stream where sediment excavation was in progress. Other than for this disturbance, clear indicators were 
seen to map the OHWM level of the stream. There is an old (historic?) and broken concrete bridge at the upper 
(eastern) part of the gulch (Appendix D, Figure 52). At the time of survey, on March 21, 2023, the soil was 
saturated, mucky, and slippery with small puddles of water limited to the rocky stream bed in the upper/eastern 
end. Sediment staining on rocks and concrete at the OHWM level together with shelving of debris above the 
OHWM here were used to map the OHWM elevation here (Appendix D, Figures 51-54). In the lower stretch 
of the stream the presence of mud cracks were also used to identify the OHWM level. 

3.4.2  Papalaua Gulch 

The HDOT’s sedimentation basin is situated at the base of the Papalaua Gulch. It was constructed in 1971 to 
mitigate sediment heavy flows from two unnamed seasonal drainages entering the ocean (Figure 7). These two 
seasonal drainages provide intermittent and large flows to the sedimentation basin following heavy rains. The 
first is a narrow (3 to 5 feet wide) nonperennial stream that enters the basin at the southern boundary, turns 
along the southwestern corner, and flows parallel to the western berm of the basin for about 600 feet; after 
which the flow fans out into an alluvial flood plain. In the narrow stretch of this stream, before it forms the 
alluvial fan, heavily sedimented and unvegetated bed to vegetated banks marked the OHWM level here 
(Appendix D, Photo 55). The second wider stream (10 to 20 feet) enters the sedimentation basin from the 
southeast, about 800 feet west of the first stream (Figure 7). Transition from unvegetated beds with boulders 
to vegetated banks with sediment were the clear indicators of OHWM level at this stream (Appendix D, Photo 
59). This second stream also fans out into an alluvial plain and the water from both streams is funneled north 
along a 20 to 60 feet wide unvegetated to partially vegetated flood plain leading into the main central portion 
of the sediment basin (Appendix D, Photos 55 to 60). There are two large culverts built into the sediment basin 
that carry the waters from the basin into the Pacific Ocean under the existing Honoapiilani Highway. 

3.4.3  Hanaula Gulch and Associated Ditches 1 to 7 

Immediately to the north of the Ukumehame Firing Range, there are a series of ditches (Figure 7, Ditches 1 to 
7), remnant from when these lands were under sugar plantation, that are interconnected (Figure 7, Appendix 
D, Photos 61-64). Hanaula Gulch supports the hydrology of this ditch system and the associated wetlands 
described above in Section 3.3. Hanaula is a seasonal drainage (DLNR 2022) and during the winter rains or 
following a heavy rain event, this 20-feet wide gulch with high banks, that runs parallel to the northern fence 
line of the Ukumehame Firing Range (Appendix D, Photo 62) carries water through a culvert under the existing 
Honoapiilani Road into the Pacific Ocean (Figure 7). At the western end, this ditch is connected to another 
ditch (D7) via a three-feet plastic culvert and stretches for about 0.25 miles in a north-south direction 
(perpendicular to the stream flow) (Appendix D, Photo 63). Six additional ditches run parallel to each other 
and are connected to this long ditch (D7) that runs in the north-south direction. Ditches 1 to 5 were relatively 
narrow, about six feet across. At the time of the survey there was little to no water in these ditches, but the 
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beds were saturated. The bed and banks of all the ditches were heavily vegetated with obligate pickleweed. 
Break in slope, observed above the OHWM level was the main feature to identify these otherwise heavily 
vegetated ditches. Some ditches that recently conveyed water had a clear line of dead vegetation in the center 
of the bed, while others had prominent surface soil cracks. Together these were used as OHWM indicators for 
the ditches. The northern most ditch mapped in this area was the widest, at about 35 feet. Although there was 
no culvert at this ditch it is connected to the ocean via the 0.25-mile long ditch (running in the north-south 
direction), which in turn connects to the east-west running Hanaula Gulch (next to the firing range fence) that 
flows into the Pacific Ocean (Figure 7). 

3.4.4  Ditch 8 – Vicinity of Pohaku Aeko Street 

One linear ditch, about 700 feet in length was mapped at the intersection of Pohaku Aeko Street and the existing 
Honoapiilani highway (Figure 7). This feature has concrete culverts and is fenced in on either side of Pohaku 
Aeko Street (Appendix D, Photos 65-68). The ditch starts at about 50 feet to the south of this Street, and at 
the time of survey had open standing water in it that appeared to be deep. The concrete edge and the edge of 
facultative Pluchea spp. defined the OHWM level of this feature. The ditch runs under the Street for about 60 
feet, daylights, and continues to run northward parallel to the existing Highway for about 680 feet before it 
abruptly dries and ends. This long stretch of the ditch had water in it that was barely visible because it was so 
heavily vegetated. The central channel of the ditch was blanketed with obligate pickleweed, and the banks were 
covered with facultative Pluchea shrubs (Appendix D, Photo 67-68). The change in vegetation type was used as 
the strongest indicator to identify the OHWM level of this aquatic feature. There was no apparent connection 
of this ditch to the ocean at Pohaku Aeko Street however, the ditch continues underground and daylights at 
the Ukumehame Stream Bridge. There was evidence of fill in the vicinity of where the ditch abruptly ends. 

3.4.5  Ukumehame Stream 

Ukumehame is a perennial stream. Ukumehame Stream Bridge on the existing Honoapiilani Highway crosses 
the stream at the lowermost reach right before it enters the Pacific Ocean. There is also a concrete stream ford 
at the lower end, east of the bridge. The lower part of the stream overlapping Build Alternatives 1-3 were 
surveyed on March 23, 2023, and the uppermost reach of the stream in the study area overlapping Build 
Alternative 4 was surveyed on September 26, 2023. On both the survey dates, ordinary low flow conditions 
were observed and several OHWM indicators were clearly visible at, below, and above the OHWM elevation. 
These included sorting of sediment from boulders to fine sediment and exposed roots below the OHWM 
elevation; wracking of debris above, and scour mark on concrete at the OHWM elevation (Appendix D, Photos 
69-73). The average width of the channel between the mapped OHWM levels are 14.25 feet, 20 feet, and 39.75 
feet at the upper, middle, and the lower reaches respectively. 

3.4.6  Ditch 9-Vicinity of Ehehene Street 

There were a few interconnected ditches in the “additional wetland delineation study area” between the existing 
Honoapiilani Highway and the study area where all the Build Alternative overlap (Figure 8). There is a ditch 
about 682-foot long that runs parallel to the existing Honoapiilani Highway. It starts about 600 feet north of 
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Ehehene Street and abruptly terminates about 200 feet south of dirt road leading inland from the Highway 
(Figure 8). Dense impenetrable thickets of haole koa and Pluchea shrubs made it difficult to access and 
investigate this ditch. The water appeared to be low and stagnant, and patches of floating duckweed (Lemna sp.) 
were seen at multiple locations in the ditch (Appendix D, Photos 74-77). Two other ditches, running in the 
east-west direction and about 400 feet apart feed into this north-south running ditch. Dense vegetation and 
deep water in these ditches also made it difficult to access and investigate the banks. These aquatic features, 
however, were relatively clear on the aerial imagery and combination of imagery and field observations were 
used to map them. There were also a couple of smaller ditches just east of the southern east-west running ditch 
that appeared to be isolated in the field but could be connected to the main ditch based on aerial imagery. There 
is also a large water pump, remnant from the sugar cane plantation time where the northern of the two east-
west running ditch meets the north-south running ditch. Opposite this feature, on the other side of the Highway 
is a culvert and the ditches drain from under the Highway via this culvert into the Pacific Ocean. 

3.4.7  Mopua Stream 

Mopua is a seasonal drainage (DLNR 2022) that intersects all four Build Alternatives in the southern part of 
the Olowalu Peninsula. At the time of the OHWM study, the stream was dry and did not appear to have 
channeled surface flows in the recent past. The stream bed for the most part was very shallow (<1 foot), the 
bed and banks were dominated with dead buffel grass, and overall, there were very weak OHWM indicators 
(Appendix D, Figures 78-81). Sediment sorting from boulders to smaller rocks and finer sediment was a key 
indicator in many places. Undercut bank and matted vegetation in few places also helped identify the OHWM 
level on this stream (Appendix D, Photos 79-81). These OHWM indicators became weaker, and the stream 
channel could no longer be identified after a stretch of about 890 feet. 
 
Mopua Stream passes through undeveloped private lots with several stone and gravel foundation pads for 
building and irrigated areas with ornamental and native outplantings. Even though the stream in the study area 
was dry there was evidence that it flows underground. At multiple places near the course of the stream there 
were small water pumps, including a water pressure gauge at the easternmost end of the channel in the study 
area with water being pumped for irrigation. Furthermore, in its lower most reach (outside of the study area) 
the stream daylights and flows under existing Highway through a concrete culvert, into a ditch that runs parallel 
to the Highway, and then flows into the Pacific Ocean. 

3.4.8  Olowalu Stream 

Olowalu is a perennial stream (DLNR 2022) that bisects the Olowalu Peninsula in the study area through 
undeveloped lands. There was a recent fire in this area that made identification of the OHWM level challenging 
due to confounding effects of wind and soil erosion as well as the deposition and shifting of debris caused by 
fires. The stream had normal low flows at the time of the survey which allowed for identifying several below-
OHWM-level indicators such as cut in bank and accumulation of debris in between the exposed roots caused 
by water (Appendix D, 82-87). The stream had runs, riffles, and pools and sharp bends in the middle portion 
of the stream reach in the study area. The westernmost stretch below the Olowalu Stream Bridge did not burn 
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and was densely vegetated. Sediment marks on concrete and debris accumulation under the bridge helped 
identify the OHWM level here. Olowalu Stream flows to the Pacific Ocean. 

3.4.9  Lihau Stream 

Lihau is a seasonal drainage (DLNR 2022) that flows through the northern end of the Olowalu Peninsula and 
overlaps with all four Build Alternatives. There is a farm at the eastern end of the stream that had irrigation 
lines leading into and out of the stream. Water was observed in the stream during a reconnaissance visit to the 
site in March 2023. Given the moist stream bed the stream channel was obvious with green/live vegetation 
which predominantly composed of haole koa and castor bean shrubs. The stream bed and bank were dry when 
surveyed in September 2023. (Appendix D, Photos 88-91). OHWM indicators were weak and break in slope, 
washed away and matted down debris, were some of the few indicators used to identify the OHWM level in 
this stream. Lihau stream has a clear surface connection to the Pacific Ocean; it flows below the existing 
Honoapiilani Highway through a concrete culvert, before reaching the ocean. 

3.4.10  Awalua Stream 

Awalua is a seasonal drainage (DLNR 2022) in the Launiupoko Watershed. At the time of the survey in 
September 2023, the bed and banks were dry. The stream flows through undeveloped buffel grass grassland in 
a deep (~20 feet) and wide (~40 feet) gulch with heavily eroded banks that made it challenging in places to 
determine the OHWM elevation (Appendix D, Photos 92-95). There is a spillway that runs in the north-south 
direction to divert flows into the grassland to the south. The edge of the spillway together with the undercut 
banks (from stream flow) were used to distinguish between OHWM and erosional features at the lower/western 
end of the stream. At the upper eastern end of the stream, the transition from vegetated bed to unvegetated 
bank slopes with undercut banks marked the OHWM level. Awalua flows through a large concrete culvert 
under the existing Honoapiilani Highway before entering the Pacific Ocean. 

3.4.11  Ka Puali Stream 

Ka Puali is the northernmost seasonal drainage (DLNR 2022) in the study area which also overlaps all four 
Build Alternatives. At the time of the survey in March 2023, small puddles of water were seen in the densely 
vegetated bed and banks of the stream (Appendix D, Photos 96-99). The density of grasses and shrubs made 
it challenging to determine the OHWM level in the stream. The moist stream bed supported more shrubs and 
trees than the banks and this change in vegetation together with the break in slope, and imbedded rocks in the 
lower banks helped determine the OHWM level for this stream (Appendix D. Photos 96-99). Ka Puali Stream 
flows through a concrete culvert under the existing Honoapiilani Highway before entering the Pacific Ocean. 

3.4.12  Ditches 10, 11, and 12 

There were three isolated aquatic features that are identified as potentially isolated non-jurisdictional other 
waters (Figure 10).  These include two ditches (D11 and D12) in the “additional wetland delineation study area” 
toward the northern end where all the Build Alternative overlap between Ukumehame and the Olowalu 
peninsula (Figure 10). Both ditches had standing water and no hydrophytic vegetation. They did not appear to 
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have a surface water connection to any other ditch, stream, or culvert. It is possible that they have an 
underground connection with the mapped Ditch 9 (Figure 8). Both these ditches were next to an inner road 
that runs parallel to the existing highway and next to a private residential/agricultural parcel. There were no 
associated wetlands with these features (Figure 9, SP 20). The third isolated aquatic feature identified as was a 
sunken hole (lava tube?) about 20 feet in diameter and 20 feet deep. Stagnant water was observed at a depth of 
about 20 feet, however, there was no obvious connection to any water source. This feature was surrounded by 
thickets of haole koa (UPL) and kiawe (FACU) shrubs and trees with no signs of hydrology and therefore was 
identified as potentially isolated non-jurisdictional other water.  

3.5  Areas Not Meeting the Regulatory Definition of WoUS 

The remainder of the study area does not meet the regulatory definition of Section 404 wetlands or other waters. 
Wetlands were mapped in two out of the observed fifteen vegetation types: Kiawe Pluchea Woodland and 
Kiawe Pluchea Woodland with Pickleweed. Non-jurisdictional uplands include the remaining thirteen 
vegetation types observed in the study area. While facultative Pluchea species dominated many of the upland 
habitats; areas mapped as wetlands differed in that they were associated with perennial or nonperennial streams 
and ditches, had prominent hydrology indicators, were co-dominated by obligate pickleweed and vast areas of 
salt crusted unvegetated areas occurred in these habitats, and had clear hydric soil indicators as well. 
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Section 4.0  Conclusion 

In conclusion, H. T. Harvey & Associates’ delineation of Section 404 WoUS in the Project’s study area is based 
upon our best professional judgement. Federal jurisdiction is solely dependent on the determination and 
confirmation by USACE. Acceptance may require a site visit by a USACE representative to confirm the 
delineation data points gathered in the surveyed area. This delineation is not official until HDOT receives a 
Jurisdictional Determination letter from USACE. 
 
The County of Maui (the County) has a new law, Ordinance 5421, to protect and restore wetlands in the County 
(County of Maui 2023a). Wetlands that meet any two parameters used to identify Section 404 jurisdictional 
WoUS, are protected under this ordinance. As such, wetlands and waters delineated in this study are likely to 
meet the County’s Ordinance 5421 criteria. The County is in the process of mapping wetlands on Maui to 
create a Wetlands Overlay Map (Count of Maui 2023b). Implementation of Ordinance 5421 is expected to start 
after completion of this Wetlands Overlay Map. H. T. Harvey & Associates recommends that HDOT consult 
with the County of Maui Planning Department to discuss potential impacts to wetlands that meet the criteria 
under Ordinance 5421. 
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Appendix A. Plants Observed in the Wetland Delineation 
Study Area 

 





Family  Scientific Name  Common Name  Status1 Relative Abundance2 Wetland Indicator Status3 

Fabaceae Desmanthus pernambucanus Slender mimosa Alien Uncommon FACU 

Portulacaceae Portulaca oleracea pigweed Alien Rare FACU 

Poaceae Eragrostis amabilis lovegrass Alien Common FAC 

Convolvulaceae Ipomoea triloba L. Little bell Alien Uncommon FAC 

Zygophyllaceae Tribulus terrestris L. Puncture vine Alien Uncommon UPL 

Poaceae Cynodon dactylon (L.) Pers. Bermuda grass Alien Common FACU 

Poaceae Digitaria abyssinica (Hochst. Ex. 
A.Rich.) Stapf 

Finger grass Alien Common UPL 

Malvaceae Waltheria indica L. Uhaloa Native Common FACU 

Euphorbiaceae Ricinus communis L. Castor bean Alien Common FACU 

Fabaceae Samanea saman (Jacq.) Merr. Monkey pod Alien Common UPL 

Fabaceae Macroptilium atropurpureum (DC.) 
Urb. 

Vining cow pea Alien Common FAC 

Musaceae Musa sp. Banana Pol Uncommon FACU 

Bromeliaceae Ananas comosus L. Merr Pineapple Alien Rare UPL 

Arecaceae Cocos nucifera L. Coconut Pol Uncommon FACU 

Moraceae Artocarpus altilis (Parkinson ex Z) 
Fozberg 

Breadfruit Pol Rare UPL 

Nyctaginaceae Bougainvillea spectabilis Willd. Bougainvillea Alien Uncommon UPL 

Anacardiaceae Mangifera indica L. Mango Alien Rare FACU 

Malvaceae Abutilon incanum (Link) Sweet Hoary abutilon Alien Uncommon UPL 

Cucurbitaceae Momordica charantia L. Bitter melon vine Alien Common FAC 

Convolvulaceae Merremia tuberosa (L.) Rendle Woodrose  Alien Common UPL 

Euphorbiaceae Euphorbia hirta L. Hairy spurge Alien Uncommon FACU 

Asteraceae Tridax procumbens L. Coat buttons Alien Uncommon FAC 

Amaranthaceae Amaranthus viridis L. Slender amaranth Alien Common FACU 

Heliotropiaceae Heliotropium amplexicaule Vahl Heliotrope Alien Uncommon UPL 



Family  Scientific Name  Common Name  Status1 Relative Abundance2 Wetland Indicator Status3 

Fabaceae Peltophorum pterocarpum (DC.) 
K.Heyne 

Copper pod Alien Rare UPL 

Malvaceae Sida rhombifolia L. Cuban jute Alien Rare FACU 

Goodeniaceae Scaevola taccada (Gaertn.) Roxb. Naupaka  Native Rare UPL 

Lamiaceae Leonotis nepetifolia (L.) R.Br. Lion’s ear Alien Uncommon FACU 

Poaceae Chloris gayana Kunth Rhodes grass Alien Abundant FACU 

Cucurbitaceae Cucumis dipsaceus Ehrenb. Ex Spach Wild cucumber Alien Uncommon UPL 

Passifloraceae Passiflora foetida L. Love in a mist Alien Uncommon FACU 

Myrtaceae Syzygium cumini (L.) Skeels Java plum Alien Common FAC 

Asteraceae Zinnia peruviana (L.) L. Zinnia  Alien Rare UPL 

Malvaceae Thespesia populnea (L.) Sol. Ex 
Corrêa 

Milo Native Rare FAC 

1 Status Notes: alien = introduced or alien (all those plants brought to the Hawaiian Islands by humans, intentionally or accidentally, after Western contact [i.e., 
Cook’s arrival in the islands in 1778]). Native = species that occur naturally in the Hawaiian Islands including indigenous species that have a wider distribution 
outside of Hawaii.  

2 Qualitative Relative Abundance of Observed Species in Study Area: A = abundant forming a major part of the vegetation in the Biological Study Area. C = 
common—widely scattered throughout the Biological Study Area or locally abundant in a portion of it. U = uncommon scattered sparsely throughout the 
Biological Study Area or occurring in a few small patches. R = rare—only a few isolated individuals in the Biological Study Area. 

3 Wetland Indicator Status Source: USACE 2023. Hawaii and Pacific Islands 2020 Regional Wetland Plant List. Available at: https://wetland-
plants.sec.usace.army.mil/nwpl_static/v34/home/home.html 

4 Pluchea x fosbergii, not listed in the Lichvar et al, 2020 plant list is a hybrid of the two facultative Pluchea inidica and Plucheal carolinensis and is therefore treated 
here as a facultative species. 

 



 

Honoapiilani Highway Project—Preliminary 
Identification of Waters of the U.S. 

B-1 H. T. Harvey & Associates 
December 2023 

 

Appendix B. Natural Resources Conservation Service 
Custom Soil Report for the Project Area  





http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951






















































http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_054262
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/home/?cid=nrcs142p2_053374
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/?cid=stelprdb1043084


http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/scientists/?cid=nrcs142p2_054242
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053624
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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Appendix C. Wetland Determination Data Form – Hawaii 
and Pacific Islands Region and Photo 
Documentation 
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US Army Corps of Engineers        Hawai‘i and Pacific Islands Region –Version 2.0 

SOIL Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth  Matrix Redox Features 
 (inches)      Color (moist)         %      Color (moist)         %     Type1      Loc2    Texture    Remarks 

                           

                           

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

  Histosol (A1)   Sandy Redox (S5) 
  Histic Epipedon (A2)   Dark Surface (S7) 
  Black Histic (A3)   Loamy Gleyed Matrix (F2) 
  Hydrogen Sulfide (A4)   Depleted Matrix (F3)   Very Shallow Dark Surface (TF12) 
  Muck Presence (A8)   Redox Dark Surface (F6)   Other (Explain in Remarks) 
  Depleted Below Dark Surface (A11)   Depleted Dark Surface (F7)   
  Thick Dark Surface (A12)   Redox Depressions (F8)                    3Indicators of hydrophytic vegetation and wetland hydrology 
  Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

     Type:  

     Depth (inches):  Hydric Soil Present?     Yes            No         

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators:  (Explain observations in Remarks, if needed.)

Primary Indicators (minimum of one required; check all that apply)           Secondary Indicators (minimum of two required)

  Surface Water (A1)   Aquatic Fauna (B13)   Surface Soil Cracks (B6) 

  High Water Table (A2)   Tilapia Nests (B17)   Sparsely Vegetated Concave Surface (B8) 

  Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)   Dry-Season Water Table (C2) 

  Sediment Deposits (B2)   Presence of Reduced Iron (C4)   Salt Deposits (C5) 

  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)   Stunted or Stressed Plants (D1) 

  Algal Mat or Crust (B4)   Thin Muck Surface (C7)   Geomorphic Position (D2) 

  Iron Deposits (B5)   Fiddler Crab Burrows (C10) (Guam, CNMI,   Shallow Aquitard (D3) 

  Inundation Visible on Aerial Imagery (B7)          and American Samoa)   FAC-Neutral Test (D5) 

  Water-Stained Leaves (B9)   Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? Yes             No     Depth (inches):

Water Table Present?  Yes             No     Depth (inches):

Saturation Present?    Yes             No     Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

X

X
X

  Stratified Layers (A5) 
  Sandy Mucky Mineral (S1) 

  Red Parent Material (F21)

X

X

SP3

0-04

0.04-8

8-16

5YR 3/2

7.5YR 3/2

90

>95

7.5YR 4/6

7.5Yr 5/6

10

<5

C

C

Matrix/ Interior

Matrix/ Interior

Silty loam

Silty loam

salt crust

Prominent

Prominent

X

Salt crust on bare ground; no vegetation. Bright orange mottles. Oxidized root channels.

X X
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US Army Corps of Engineers        Hawai‘i and Pacific Islands Region –Version 2.0 

SOIL Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth  Matrix Redox Features 
 (inches)      Color (moist)         %      Color (moist)         %     Type1      Loc2    Texture    Remarks 

                           

                           

                           

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

  Histosol (A1)   Sandy Redox (S5)   Stratified Layers (A5) 
  Histic Epipedon (A2)   Dark Surface (S7)   Sandy Mucky Mineral (S1) 
  Black Histic (A3)   Loamy Gleyed Matrix (F2)   Red Parent Material (F21)
  Hydrogen Sulfide (A4)   Depleted Matrix (F3)   Very Shallow Dark Surface (TF12) 
  Muck Presence (A8)   Redox Dark Surface (F6)   Other (Explain in Remarks) 
  Depleted Below Dark Surface (A11)   Depleted Dark Surface (F7)   
  Thick Dark Surface (A12)   Redox Depressions (F8)                    3Indicators of hydrophytic vegetation and wetland hydrology 
  Sandy Gleyed Matrix (S4) must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

     Type:  

     Depth (inches):  Hydric Soil Present?     Yes            No         

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators:  (Explain observations in Remarks, if needed.)

Primary Indicators (minimum of one required; check all that apply)           Secondary Indicators (minimum of two required)

  Surface Water (A1)   Aquatic Fauna (B13)   Surface Soil Cracks (B6) 

  High Water Table (A2)   Tilapia Nests (B17)   Sparsely Vegetated Concave Surface (B8) 

  Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

  Water Marks (B1)   Oxidized Rhizospheres on Living Roots (C3)   Dry-Season Water Table (C2) 

  Sediment Deposits (B2)   Presence of Reduced Iron (C4)   Salt Deposits (C5) 

  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)   Stunted or Stressed Plants (D1) 

  Algal Mat or Crust (B4)   Thin Muck Surface (C7)   Geomorphic Position (D2) 

  Iron Deposits (B5)   Fiddler Crab Burrows (C10) (Guam, CNMI,   Shallow Aquitard (D3) 

  Inundation Visible on Aerial Imagery (B7)          and American Samoa)   FAC-Neutral Test (D5) 

  Water-Stained Leaves (B9)   Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):

Water Table Present?  Yes             No             Depth (inches):

Saturation Present?    Yes             No             Depth (inches):
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

X

X

SP5

0-0.4

0.4-6

6-12

12-16

5YR 3/4

5YR 3/4

5YR 3/3

Clay loam

Clay loam

Clay loam

Litter

Roots

Roots

Roots

Roots throughout profile.

X

X

X

This kiawe (Prosopis pallida) stand is slightly on higher elevation and did not show hydrology
indicators in spite of being surrounded by areas that appeared to have recently ponded.
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