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Introduction 
 
The State of Hawai‘i Department of Education (DOE) proposes to develop a new elementary 
school in the Kehalani Mauka Development, south of Wailuku, Maui. The school site is 
approximately 14-acre in size and is located mauka of the Kehalani Mauka Parkway, and west of 
Honoapi‘ilani Highway (Figure 1). The lands surveyed are identified as TMK: (2) 3-5-001:67 
(por.), (2) 3-5-001:77 (por.), and (2) 3-5-001:78 (por.)��
 
The primary purpose of these surveys was to determine if there were any botanical, avian or 
mammalian species currently listed, or proposed for listing as endangered or threatened under 
either the federal or the State of Hawai‘i’s endangered species programs on, or within the 
immediate vicinity of the project depicted on Figure 1. Federal and State of Hawai‘i listed species 
status follows species identified in the following referenced documents (Division of Land and 
Natural Resources (DLNR) 1998, Federal Register 2005, U. S. Fish & Wildlife Service (USFWS) 
2005, 2009). Fieldwork was conducted on November 17, 2009. 
 
Avian phylogenetic order and nomenclature follows The American Ornithologists’ Union Check-
list of North American Birds 7th Edition (American Ornithologists’ Union 1998), and the 42nd 

through the 50th supplements to Check-list of North American Birds (American Ornithologists’ 
Union 2000; Banks et al. 2002, 2003, 2004, 2005, 2006, 2007, 2008, Chesser et al., 2009). 
Mammal scientific names follow Mammals in Hawaii  (Tomich 1986). Plant names follow 
Manual of the Flowering Plants of Hawai‘i (Wagner et al., 1990, 1999) for native and naturalized 
flowering plants, and A Tropical Garden Flora (Staples and Herbst, 2005) for crop and 
ornamental plants. Place names follow Place Names of Hawaii (Pukui et al., 1974). 
 
Hawaiian and scientific names are italicized in the text. A glossary of technical terms and 
acronyms used in the document, which may be unfamiliar to the reader, are included at the end of 
the narrative text. 
 
General Site and Project Description 
 
The proposed project consists of the construction of Grades K-5 classroom buildings, a library, a 
dining hall, an administrative building, a covered playcourt, a playfield, and 171 parking stalls. 
The school and associated infrastructure is being planned to accommodate an enrollment of up to 
550 students. 
�
The school site is located within the master-planned Kehalani Mauka Development. The site is 
bound to the east by Kehalani Mauka Parkway, to the west by former cane fields, and to the north 
and south by currently undeveloped portions of the master planned community (Figure 1).  
 
The project site slopes from east to west, from an elevation of 396 meters above mean sea level 
(MSL), at the midpoint of the parcel along the Kehalani Mauka Parkway, up to 462 meters MSL 
at the midpoint of the western edge of the site. The topography of the site has an existing slope of 
between 10-12 percent. Along Kehalani Muaka Parkway the slope is very steep leveling to a 
more consistent 10-12 percent grade approximately 15-to-20 feet west of the roadway. 
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Figure 1 – Wailuku Elementary School II Site 
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The land was formerly in sugar cane cultivation, and is now covered with various weedy species, 
but most particularly non-native Guinea grass (Urochloa maxima; see Figure 2).  
 
 

 
Figure – 2 Wailuku Elementary School II site looking north towards Wailuku and showing 

typical Guinea grass habitat present on the site. 
 

 
Botanical Survey Methods 
 
The botanical survey was undertaken on November 17, 2009 utilizing a wandering transect that 
traversed all parts of the subject parcel. The survey was conducted early in the wet season and 
therefore some plants typical of this site, especially annuals, may not have been observed. 
However, the condition of the existing plants indicated that sufficient rainfall had occurred over 
the past month to encourage growth.  For a few specimens not immediately recognized in the 
field, photographs were taken and/or material was collected for identification at the laboratory.  
 
Botanical Survey Results 
 
A plant checklist (Table 1) was compiled from field observations, with entries arranged 
alphabetically under plant family names (standard practice). Included in the list are scientific 
name, common name, and status (whether native or non-native) for each species observed on the 
property.  Species status given in bold indicates a plant of some interest to the Hawaiian Islands 
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flora. In addition to identifying the plants present within the study site, qualitative estimates of 
plant abundance were made. These are coded in the table as explained in the Legend to Table 1 
and apply to observations made during the present survey. For some species, a two-level system 
of abundance is used: the letter-number codes indicating species that have a limited distribution 
(e.g., found in only one small area of the property), but present there in numbers exceeding just a 
few individuals.  For example, an abundance rating of “R” indicates a plant encountered only 
once or twice during the entire survey.  An “R2” indicates a plant encountered in just one or two 
places, but with several to many individuals present where encountered.  An “R3” would be a 
plant seldom encountered (i.e., rare), but locally abundant in one or more of the locations where it 
was encountered. 
 
The project area supports only one basic type of vegetation: that associated with natural growth 
on highly disturbed land. The majority of the property has transitioned from barren field to 
grassland, completely dominated by Guinea grass. Some shrubs are starting to appear, such as 
castor bean (Ricinus communis), slender mimosa (Desmanthus virgatus), koa haole (Leucaena 
leucocephala), and hairy abutilon (Abutilon grandifolium).  If left alone, the vegetation would 
likely shift gradually to a mixed Guinea grass/shrubland.  
 
Smaller, more recently disturbed areas (along the roadway, small, leveled “lots” being used to 
store construction supplies, and temporary access roads) support the greatest variety of plants, 
whose growth here is a response to the disturbance of the Guinea grass. Thus a majority of the 59 
species recorded are ruderal weeds with low occurrence values (Uncommon or Rare).  Only one 
species recorded, ‘uhaloa (Waltheria indica) is regarded as a native plant. This species is a 
common indigenous plant found throughout the islands, particularly on drier sites.  This gives a 
ratio of 1.6% of the species on the property as native.        
 
 
 
Table 1 - Checklist of Plant Species Observed at the Proposed Wailuku Elementary 

School II Site 
 

Species listed by family� Common name� Status� Abundance� Notes�
 

FLOWERING PLANTS 
DICOTYLEDONES 

ACANTHACEAE      
 Thunbergia fragrans Roxb. sweet clock-vine Nat  R  
AMARANTHACEAE      
 Alternanthera pungens Kunth khaki weed Nat  R  
 Amaranthus spinosus L. spiny amaranth Nat  U3  
ASTERACEAE (COMPOSITAE)      
 Bidens pilosa L. beggartick Nat  U  
 Conyza cf. bonariensis (L.) Cronq. hairy horseweed Nat  R <1> 
 Emilia fosbergii Nicolson Flora’s paintbrush Nat  C  
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Table 1 continued 
Species listed by family� Common name� Status� Abundance� Notes�
 Pluchea carolinensis (Jacq.) G. Don sourbush Nat  R  
 Sonchus oleraceus L. sow thistle Nat  R  
 Tridax procumbens L. coat buttons Nat  C3  
 Verbesina encellioides (Cav.) Bernth. & 

Hook. 
golden crown-beard Nat  R  

 Xanthium strumarium L. kīkānia Nat  U2  

BRASSICACEAE      
 Lepidium  virginicum L. pepperwort Nat  R  

CHENOPODIACEAE      
 Chenopodium carinatum R.Br.  --- Nat  R  

 Chenopodium murale L. lamb’s quarters Nat  R1  

CONVOLVULACEAE      
 Ipomoea triloba L. little bell Nat  R  

CUCURBITACEAE      
 Coccinia grandis (L.) Voigt  scarlet-fruited gourd Nar  R  
 Cucumis  dipsaceus Ehrenb. ex Spach teasel gourd  Nat  R  
EUPHORBIACEAE      

 Chamaesyce albomarginata (Torr. & A. 
Grey) Small 

rattlesnake weed Nat  R  

 Chamaesyce hirta (L.) Millsp. garden spurge Nat  R  

 Chamaesyce hyssopifolia (L.) Small  Nat  R  
 Phylanthus debilis Klein ex Willd. niruri Nat  R  

 Ricinus communis L. castor bean Nat  C  

FABACEAE      
 Canavalia cf. carthartica Thouars maunaloa Nat  R <1> 
 Chamaecrista nictitans (L.) Moench  partridge pea Nat  C  
 Crotalaria incana L. fuzzy rattlepod Nat  U  
 Crotalaria pallida Aiton smooth rattlepod  Nat  R  
 Crotalaria cf. retusa L. --- Nat  O3  
 Desmanthus virgatus (L.) Willd. slender mimosa Nat  C  
 Indigofera hendecaphylla Jacq. prostrate indigo Nat  R3  
 Indigofera spicata Forssk. indigo Nat  U  
 Leucaena leucocephala (Lam.) de Wit koa haole Nat  C  
 Macroptilium atropurpureum (DC) Urb. --- Nat  U3  
 Neonotonia whightii (Wight & Arnott) 

Lackey 
glycine vine Nat  A  

 Pithecellobium dulce (Roxb.) Benth.  ‘opiuma Nat  R  
LAMIACEAE      
 Leonotis nepetifolia  (L.) T. Br. lion’s ear Nat  U  
MALVACEAE      
 Abutilon grandifolium (Willd.) Sweet hairy abutilon Nat  O  
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Table 1 continued 
Species listed by family� Common name� Status� Abundance� Notes�

 Malva parviflora L. cheese weed Nat  R  
 Malvastrum coromandelianum (L.) Garcke false mallow Nat  C  
 Sida fallax Wallp. ‘ilima Ind    

 Sida rhombifolia L. --- Nat  R  

 Sida spinosa L. prickly sida Nat  R  

NYCTAGINACEAE      
 Boerhavia coccinea Mill. false alena Nat  R2  
SOLANACEAE      
 Solanum mauritianum Scop. --- Nat  U  

 Solanum lycopersicum var. cerasiforme 
(Dunal) Spooner 

cherry tomato Nat  R  

STERCULIACEAE      
 Waltheria indica L. ‘uhaloa Ind  R  

VERBENACEAE      
 Lantana montevidensis (Spreng.) Briq. trailing lantana Nat  R  
 Verbena litoralis Kunth owi Nat  R  

MONCOTYLEDONES 
CYPERACEAE      
 Cyperus rotundus nut grass Nat  R  
POACEAE       
 Chloris barbata (L.) Sw. swollen fingergrass Nat  O3  
 Chloris virgata Sw. feather fingergrass Nat  U  
 Cynodon dactylon (L.) Pers. Bermuda grass Nat  U2  

 Dactyloctenium aegyptium (L.) Willd. beach wiregrass Nat  R  
 Digiteria ciliaris (Retz.) Koeler Henry’s crabgrass Nat  R2  
 Digiteria insularis (L.) Mez ex Ekman sourgrass Nat  R  
 Eleusine indica (L.) Gaertn.  wiregrass Nat  R2  
 Eragrostis pectinacea (Michx.) Nees Carolina lovegrass  Nat  R  
 Setaria verticillata (L.) P. Beauv. bristly foxtail Nat  U3  
 Tragus berteronianus Schult. bertero goatgrass Nat  R  
 Urochloa maxima (Jacq.) Webster Guinea grass Nat  AA  
       

Legend to Table 1 
STATUS = distributional status for the Hawaiian Islands: 
 Ind =  indigenous; native to Hawaii, but not unique to the Hawaiian Islands. 
 Nat =           naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook Expedition in 

1778, and well-established outside of cultivation. 
 Pol. =  Polynesian introduction before 1778. 
ABUNDANCE = occurrence ratings for plants by area: 
 R – Rare   seen in only one or perhaps two locations. 
 U - Uncommon-  seen at most in several locations 
 O - Occasional   seen with some regularity 
 C - Common    observed numerous times during the survey  
 A - Abundant    found in large numbers; may be locally dominant. 
 AA -  Very abundant   abundant and dominant; defining species for vegetation type. 
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 Numbers following an occurrence rating indicate clusters within the survey area. The ratings 
 above provide an estimate of the likelihood of encountering a species within the specified survey area; 
 numbers modify this where abundance,  tends to be greater than the occurrence rating: 
  1 – several plants present in each location  
  2 -  many plants present in each location  
  3 – locally abundant  
NOTES: 
 <1>  Specimen(s) encountered lacked fruit or flowers; determination uncertain. 
 

Avian Survey Methods 

Five avian count stations were sited roughly equidistant from each other within the proposed 
school site. Eight-minute point counts were made at each of the five count stations. Each station 
was counted once. Field observations were made with the aid of Leica 10 X 42 binoculars and by 
listening for vocalizations. Counts were concentrated during early morning hours, the peak of 
daily bird activity. Additionally, the zoologist walked the site in a similar fashion as the botanist, 
to ensure that no additional species or habitats not encountered during the time dependant avian 
counts were present on the site. 

Avian Survey Results 

A total of 91 individual birds of nine different species, representing five separate families, were
recorded during station counts (Table 2). All bird species detected during the course of time spent 
on the project site are considered to be alien to the Hawaiian Islands. No avian species currently 
listed, or proposed for listing under either the federal or State of Hawai‘i endangered species 
statutes was detected during the course of this survey. 

Avian diversity was low, though in keeping with the habitat present within the project site. One 
species: Zebra Dove (Geopelia striata) accounted for slightly less than 64 percent of the total 
number of birds detected. An average of 18 individual birds was recorded per station count. 

 
Table 2 – Avian Species Detected Within the Proposed Wailuku II School Site 

 
Common Name Scientific Name ST RA 

    
 GALLIFORMES   

 PHASIANIDAE - Pheasants & Partridges    

 Phasianinae - Pheasants & Allies    
Gray Francolin  Francolinus pondicerianus  A 0.80 
    
 COLUMBIFORMES   
 COLUMBIDAE - Pigeons & Doves   
Spotted Dove  Streptopelia chinensis A 0.60 
Zebra Dove  Geopelia striata  A 11.60 
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Table 2 continued  
Common Name Scientific Name ST RA 
 PASSERIFORMES   
 STURNIDAE - Starlings   
Common Myna  Acridotheres tristis  A 2.20 
 MIMIDAE - Mockingbirds & Thrashers   
Northern Mockingbird Mimus polyglottos A 0.20 

 
FRINGILLIDAE - Fringilline and Carduleline Finches & 

Allies   
 Carduelinae - Carduline Finches   
House Finch Carpodacus mexicanus  A 1.80 
 ESTRILDIDAE - Estrildid Finches   
 Estrildinae - Estrildine Finches   
Nutmeg Mannikin  Lonchura punctulata  A 1.00 
Chestnut Munia  Lonchura atricapilla  A 0.60 
Java Sparrow  Padda oryzivora  A 2.00 
    

 
Key to table 2 

ST Status 

A Alien – Introduced to the Hawaiian Islands by humans 

RA Relative Abundance  - Number of birds detected divided by the number of count stations (5) 

 
 
Mammalian Survey Methods 
 
With the exception of the endangered Hawaiian hoary bat (Lasiurus cinereus semotus), or 
‘ōpe‘ape‘a as it is known locally, all terrestrial mammals currently found on the Island of Maui 
are alien species. Most are ubiquitous. The survey of mammals was limited to visual and auditory 
detection, coupled with visual observation of scat, tracks, and other animal sign. A running tally 
was kept of all vertebrate species observed and heard within the project area.  
 
Mammalian Survey Results 
 
Three mammalian species were detected during the course of this survey. None of the mammals 
recorded were actually seen on the site, but were all seen or heard from areas outside the site. 
Five humans (Homo sapiens) were seen walking or jogging along the Kehalani Mauka Parkway. 
One human was seen walking a dog (Canis f. familiaris), along the sidewalk fronting the 
subdivision located to the east of the site, and one cat (Felis c. catus), was also seen walking 
down the sidewalk. Several dogs were heard barking from houses located to the east and south of 
the school site. 
 
No mammalian species currently listed, or proposed for listing under either the federal or State of 
Hawai‘i endangered species statutes was detected during the course of this survey. 
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Discussion 
 
 Botanical Resources 
 
The vegetation present on the site is almost completely alien as demonstrated by the fact that only 
one native plant species was recorded during course of this survey. The lands surveyed are former 
sugar canes lands on which the vegetation is in the early successional stages of changing from 
former sugar cane fields, to fallow fields, to grassland and if not further disturbed would 
eventually become shrublands. From a botanical perspective there are no resources that are 
special or unique present on the site. No plant species currently listed, or proposed for listing 
under either the federal or the State of Hawai‘i endangered species programs were detected 
during the course of this survey.  
 

Avian Resources 
 

The findings of this survey are consistent with the Guinea grass habitat currently found on the 
site. All of the avian species detected are considered to be alien to the Hawaiian Islands. No 
species currently listed, or proposed for listing under either the federal or the State of Hawai‘i 
endangered species programs were detected during the course of this survey.  
 
Although not detected during this survey both the endangered Hawaiian Petrel (Pterodroma 
sandwichensis), and the threatened endemic sub-species of the Newell’s Shearwater (Puffinus 
auricularis newelli), may over-fly the project area between April and the end of November each 
year. Both species have been recorded flying to and from their nesting colonies located in the 
mountains to the to the west and east of the project site (DOFAW unpublished seabird data 1994-
2009, Cooper and Day 2003, 2004, Day and Cooper 1999, Denis and Hamer 2007,). Both of these 
pelagic seabird species nest high in the mountains in burrows excavated under thick vegetation, 
especially uluhe (Dicranopteris linearis) fern. There is no suitable nesting habitat for either of 
these seabird species on, or close to the proposed school site.  
 
The primary cause of mortality in both Hawaiian Petrels and Newell’s Shearwaters is thought to 
be predation by alien mammalian species at the nesting colonies (USFWS 1983, Simons and 
Hodges 1998, Ainley et al. 2001). Collision with man-made structures is considered to be the 
second most significant cause of mortality of these seabird species in Hawai‘i. Nocturnally flying 
seabirds, especially fledglings on their way to sea in the summer and fall, can become disoriented 
by exterior lighting. When disoriented, seabirds often collide with manmade structures, and if 
they are not killed outright, the dazed or injured birds are easy targets of opportunity for feral 
mammals (Hadley 1961, Telfer 1979, Sincock 1981, Reed et al. 1985, Telfer et al. 1987, Cooper 
and Day 1998, Podolsky et al. 1998, Ainley et al. 2001, Hue et al., 2001, Day et al., 2003).  

 
Mammalian Resources 
 

Given the near impenetrable Guinea grass currently present on the site, it is not surprising that we 
did not record any mammals on the site. The mammals recorded adjacent to the site are ones that 
one would expect to see within housing developments on Maui. 
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Although no rodents were detected during the course of this survey it is probable that one or more 
of the four established alien muridae known from the Island of Maui, roof rat (Rattus r. rattus), 
Norway rat (Rattus norvegicus), Polynesian rat (Rattus exulans hawaiiensis), and European house 
mice (Mus musculus domesticus), use resources within the project area on occasion. 
 
Potential Impacts to Protected Species 
 
The development and operation of the proposed Wialuku Elementary School II and associated 
facilities is not expected to result in deleterious impacts to any botanical, avian or mammalian 
species currently listed or proposed for listing under either the federal or state of Hawai‘i 
endangered species statutes.  
 

Botanical Resources 
No plants of any concern or having protective status were observed - and none is to be expected - 
on the Wailuku Elementary School II site. 

 
Hawaiian Petrel and Newell’s Shearwater 

The principal potential impact that construction and operation of the proposed school poses to 
Hawaiian Petrels and Newell’s Shearwaters is the increased threat that birds will be downed after 
becoming disoriented by lights associated with the project during the nesting season. The two 
main areas that outdoor lighting could pose a threat to these nocturnally flying seabirds is if, 1) 
during construction it is deemed expedient, or necessary to conduct nighttime construction 
activities, 2) following build-out the potential operation of streetlights and athletic field lighting 
during the seabird nesting season. 
 
Recommendations 
 
If nighttime construction activity or equipment maintenance is proposed during the construction 
phases of the project, all associated lights should be shielded, and when large flood/work lights 
are used they should be placed on poles that are high enough to allow the lights to be pointed 
directly at the ground.  
 
If streetlights or facility lighting is installed in conjunction with the school, it is recommended that 
lights be shielded to reduce the potential for interactions of nocturnally flying Hawaiian Petrels 
and Newell’s Shearwaters with external lights and man-made structures (Reed et al. 1985, Telfer 
et al. 1987). This minimization measure would serve the dual purpose of minimizing the threat of 
disorientation and downing of Hawaiian Petrels and Newell’s Shearwaters, while at the same time 
complying with the Maui County Code § 20.35 et seq. that requires that exterior lights on Maui be 
shielded. 
 
It is recommended that where appropriate and practicable native plant species be used in 
landscaping efforts. Not only is this ecologically prudent, but if the appropriate plants are used will 
also likely save maintenance and water costs over the long term. 
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Glossary 
 
Alien – Introduced to Hawai‘i by humans 
Endangered – Listed and protected under the Endangered Species Act of 1973, as amended 
 (ESA) as an endangered species 
Indigenous – Native to the Hawaiian Islands, but also found elsewhere naturally 
Mauka – Upslope, towards the mountains 
Muridae – Rodents, including rats, mice and voles, one of the most diverse family of mammals 
Nocturnal – Night-time, after dark 
 ‘Ōpe‘ape‘a – Hawaiian hoary bat 
Pelagic – An animal that spends its life at sea – in this case seabirds that only return to land to 
 nest and rear their young 
Phylogenetic  – The evolutionary order that organisms are arranged by 
Sign – Biological term referring tracks, scat, rubbing, odor, marks, nests, and other signs created 
 by animals by which their presence may be detected 
Threatened – Listed and protected under the ESA as a threatened species 
 
 
DLNR – Hawai‘i State Department of Land & Natural Resources 
DOFAW – Division of Forestry and Wildlife 
ESA – Endangered Species Act of 1973, as amended 
MSL – Mean sea level 
TMK – Tax Map Key 
USFWS – United State Fish & Wildlife Service 
 
 
 
 
 
 
 

 

 
Wailuku II Biological Surveys – 2009 -   14 

Literature Cited 
 
Ainley, D. G, R. Podolsky, L. Deforest, G. Spencer, and N. Nur. 2001. The Status and Population  

Trends of the Newell’s Shearwater on Kaua’i: Insights from Modeling, In: Scott, J. M, S. 
Conant, and C. Van Riper III (editors) Evolution, Ecology, Conservation, and 
Management of Hawaiian Birds: A Vanishing Avifauna. Studies in Avian Biology No. 
22:. Cooper’s Ornithological Society, Allen Press, Lawrence, Kansas. (Pg. 108-123) 

 
American Ornithologist's Union. 1998. Check-list of North American Birds. 7th edition.  

AOU. Washington D.C. 829pp. 
 
_______. 2000. Forty-second supplement to the American Ornithologist's Union Check-list  

of North American Birds. Auk 117:847-858. 
 
Banks, R. C., C. Cicero, J. L. Dunn, A. W. Kratter, P. C. Rasmussen, J. V. Remsen, Jr., J. D.  

Rising, and D. F. Stotz. 2002. Forty-third supplement to the American Ornithologist's 
Union Check-list of North American Birds. Auk 119:897-906. 

 
_______. 2003 Forty-fourth supplement to the American Ornithologist's Union Check-list of  

North American Birds. Auk 120:923-931. 
 
_______. 2004 Forty-fifth supplement to the American Ornithologist's Union Check-list of  

North American Birds. Auk 121:985-995. 
 
_______. 2005 Forty-sixth supplement to the American Ornithologist's Union Check-list of  

North American Birds. Auk 122:1031-1031. 
 
_______. 2006 Forty-seventh supplement to the American Ornithologist's Union Check-list of  

North American Birds. Auk 123:926-936. 
 

Banks, R. C., C. R. Terry Chesser, C. Cicero, J. L. Dunn, A. W. Kratter, I. J. Lovette, P. C. 
 Rasmussen, J. V. Remsen, Jr., J. D. Rising, and D. F. Stotz. 2007 Forty-eighth 
 supplement to the American Ornithologist Union Check-list of North American Birds. 
 Auk 124:1109-1115. 

Banks, R. C., C. R. Terry Chesser, C. Cicero, J. L. Dunn, A. W. Kratter, I. J. Lovette, P. C. 
 Rasmussen, J. V. Remsen, Jr., J. D. Rising, and D. F. Stotz, and K. Winker. 2008 Forty-
 ninth supplement to the American Ornithologist Union Check-list of North American 
 Birds. Auk 125:758-768. 

Chesser, R. T., R. C. Banks, F. K. Barker, C. Cicero, J. L. Dunn, A. W. Kratter, I. J. Lovette, P. 
 C. Rasmussen, J. V. Remsen, Jr., J. D. Rising, and D. F. Stotz, and K. Winker. 2009.
 Fiftieth  supplement to the American Ornithologist Union Check-list of North American 
 Birds. Auk 126:1-10. 

Cooper, B. A and R. H. Day. 1998. Summer Behavior and Mortality of Dark-rumped  Petrels and  
Newells’ Shearwaters at Power Lines on Kauai. Colonial Waterbirds, 21 (1): 11-19. 

 
_______. 2003. Movement of Hawaiian Petrels to inland breeding sites on Maui Island, Hawaii. 
 Waterbirds 26:62-71. 



 

 
Wailuku II Biological Surveys – 2009 -   15 

 
Cooper, B. A and R. H. Day. 2004. Results of Endangered Bird and Bat Surveys at the Kaheawa 
 Pastures Wind  Energy Facility on Maui Island, Hawaii, Fall 2004. Prepared for: 
 Kaheawa Wind Power  LLC, Makawao, HI and UPC Wind Management, LLC, Newton, 
 MA. 
 
Day, R. H., and B. A. Cooper. 1999. Results of Endangered Bird and Bat Surveys at the Proposed 
 Kaheawa Pastures Wind Energy Facility on Maui Island, Hawaii, Summer 1999. 
 Prepared for: Zond Pacific, Wailuku, HI. 

 
Day, R. H., B. Cooper, and T. C. Telfer. 2003. Decline of Townsend’s (Newell’s Shearwaters  
 (Puffinus auricularis newelli) on Kauai, Hawaii. The Auk 120: 669-679. 
 
Denis, N. and T.E. Hamer. 2007. Endangered Bird And Bat Surveys At The Proposed Auwahi 
 South Wind Energy Facility On The Island Of Maui, Hawai’i. Prepared for Shell 
 WindEnergy Inc.  
 
Department of Land and Natural Resources. (DLNR). 1998. Indigenous Wildlife, Endangered  

and Threatened Wildlife and Plants, and Introduced Wild Birds. Department of Land and 
Natural Resources. State of Hawaii. Administrative Rule §13-134-1 through §13-134-10, 
dated March 02, 1998. 
 

Federal Register. 2005. Department of the Interior, Fish and Wildlife Service, 50 CFR 17. 
 Endangered and Threatened Wildlife and Plants. Review of Species That Are Candidates 
 or Proposed for Listing as Endangered or Threatened; Annual Notice of Findings on 
 Resubmitted Petition; Annual Description of Progress on Listing Actions. Federal 
 Register, 70 No. 90 (Wednesday, May 11, 2005): 24870-24934. 
 
Hadley, T. H. 1961. Shearwater calamity on Kauai. ‘Elepaio 21:60. 
 
Hue, D., C. Glidden, J. Lippert,  L. Schnell, J. MacIvor and J. Meisler.  2001. Habitat Use and  

Limiting Factors in a Population of Hawaiian Dark-rumped Petrels on Mauna Loa, 
Hawai‘i. , in: : Scott, J. M, S. Conant, and C. Van Riper III (editors) Evolution, Ecology, 
Conservation, and Management of Hawaiian Birds: A Vanishing Avifauna. Studies in 
Avian Biology No. 22. Cooper’s Ornithological Society, Allen Press, Lawrence, Kansas 
(Pg. 234-242). 

Podolsky, R., D.G. Ainley, G. Spencer, L. de Forest, and N. Nur.  1998.  “Mortality of Newell’s 
Shearwaters Caused by Collisions with Urban Structures on Kaua‘i”.  Colonial 
Waterbirds 21:20-34.   

Pukui , M. K., S. H. Elbert, and E. T. Mookini. 1974. Place Names of Hawaii. University of 
Hawaii Press. Honolulu, Hawai‘i. 289 pp. 

 
Reed, J. R., J. L Sincock, and J. P. Hailman 1985. Light Attraction in Endangered  

Procellariform Birds: Reduction by Shielding Upward Radiation. Auk 102: 377-383. 
 
Simons, T. R., and C. N. Hodges. 1998. Dark-rumped Petrel (Pterodroma phaeopygia). In A.  

Poole and F. Gill (editors). The Birds of North America, No. 345. The Academy of 
Natural Sciences, Philadelphia, PA. and the American Ornithologists Union, Washington, 
D.C.  

 

 
Wailuku II Biological Surveys – 2009 -   16 

 
Sincock, J. L. 1981. Saving the Newellʻs Shearwater. Pages 76-78 in Proceedings of the Hawaii  

Forestry and Wildlife Conference, 2-4 October 1980. Department of Land and Natural 
Resources State of Hawaii, Honolulu. 

 
Staples, G. W. and D. R. Herbst. 2005. A Tropical Garden Flora. Plants Cultivated in the 
 Hawaiian Islands and other Tropical Places. Bishop Museum, Honolulu. 908 pp. 
 
Telfer, T. C. 1979. Successful Newell’s Shearwater Salvage on Kauai. ‘Elepaio 39:71 
 
Telfer, T. C. , J. L. Sincock, G. V. Byrd, and J. R. Reed. 1987. Attraction of Hawaiian seabirds  

to lights: Conservation efforts and effects of moon phase. Wildlife Society Bulletin 
15:406-413. 

 
Tomich, P.Q. 1986. Mammals in Hawaii. Bishop Museum Press. Honolulu, Hawaii. 37 pp. 
 
U.S. Fish & Wildlife Service (USFWS) 1983. Hawaiian Dark-Rumped Petrel & Newell’s Manx  

Shearwater Recovery Plan. USFWS, Portland, Oregon. February 1983. 
 
_______. 2005. Endangered and Threatened Wildlife and Plants. 50CFR 17:11 and 17:12   

(Tuesday, November 1, 2005). 
 
_______. 2009. USFWS Threatened and Endangered Species System (TESS), online at  
 http://ecos.fws.gov/tess_public/StartTESS.do 
 
Wagner, W.L., D.R Herbst, and S.H. Sohmer. 1990. Manual of the Flowering Plants of  

Hawai‘i. University of Hawaii Press, Honolulu, Hawaii 1854 pp. 
 

Wagner, W.L. and D.R. Herbst. 1999. Supplement to the Manual of the flowering plants of  
Hawai‘i, pp. 1855-1918. In: Wagner, W.L., D.R. Herbst, and S.H. Sohmer, Manual of the 
flowering plants of Hawai‘i. Revised edition. 2 vols. University of Hawaii Press and Bishop 
Museum Press, Honolulu. 

 
 



 
 

 

 
AIR QUALITY STUDY 

 
FOR THE PROPOSED 

 
WAILUKU II ELEMENTARY SCHOOL 

 
 

 
 
 

WAILUKU, MAUI 

 
 
 
 
 
 
 
 
 Prepared for: 
 
 Group 70 International, Inc. 
 
 
 
 
 
 

January 2010 
 
 
 
 

B.D. NEAL & ASSOCIATES 

Applied Meteorology • Air Quality • Computer Science 
              P.O. BOX 1808 • KAILUA-KONA, HAWAII 96745 • TELPHONE (808) 329-1627 • FAX (808) 325-6739 
                                                                        EMAIL: bdneal@bdneal.com

 CONTENTS 
 
Section                                                    Page 
 
  1.0   Summary                                              1 
 
  2.0   Introduction                                         3 
 
  3.0   Ambient Air Quality Standards                        4 
 
  4.0   Regional and Local Climatology                       6 
 
  5.0   Present Air Quality                                  9 
 
  6.0   Short-Term Impacts of Project                       10 
 
  7.0   Long-Term Impacts of Project                        13 
            
  8.0   Conclusions and Recommendations                     21 
 
  References                                                24 
 
 
 FIGURES 
 
Figure 
 
  1  Project Location Map 
 
 
 
 TABLES 
 
Table 
 
  1   Summary of State of Hawaii and National Ambient 
  Air Quality Standards 
 
  2   Air Pollution Emissions Inventory for Island of 
  Maui, 1993 
 
  3   Annual Summaries of Ambient Air Quality Measurements 

for Monitoring Stations Nearest the Proposed 
Wailuku II Elementary School 

 
  4   Estimated Worst-Case 1-Hour Carbon Monoxide Concentra- 
      tions Along Roadways Near the Proposed Wailuku II 
  Elementary School 
 
  5   Estimated Worst-Case 8-Hour Carbon Monoxide Concentra- 
      tions Along Roadways Near the Proposed Wailuku II 
  Elementary School 

 
 
i



 1 

1.0  SUMMARY 

 

The Hawaii Department of Education is proposing to develop the 

Wailuku II Elementary School in the Wailuku area on the island of 

Maui.  The proposed school will accommodate up to 550 students.  

The project is expected to be completed and at near full capacity 

by 2015.  This study examines the potential short- and long-term 

air quality impacts that could occur as a result of construction 

and use of the proposed facilities and suggests mitigative 

measures to reduce any potential air quality impacts where 

possible and appropriate. 

 

 

Both federal and state standards have been established to maintain 

ambient air quality.  At the present time, seven parameters are 

regulated including: particulate matter, sulfur dioxide, hydrogen 

sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.  

Hawaii air quality standards are comparable to the national 

standards except those for nitrogen dioxide and carbon monoxide 

which are more stringent than the national standards. 

 

 

Regional and local climate together with the amount and type of 

human activity generally dictate the air quality of a given 

location.  The climate of the project area is very much affected 

by its elevation near sea level and by nearby mountains.  The 

predominant trade winds tend to be channeled through the area by 

the mountains to the east and west.  Temperatures in the project 

area are generally very consistent and warm with average daily 

temperatures ranging from about 68�F to 81�F.  Rainfall in the 

project area is only moderate with an average of about 26 inches 

per year. 
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Except for periodic impacts from volcanic emissions (vog) and 

possibly occasional localized impacts from traffic congestion and 

local agricultural sources, the present air quality of the project 

area is believed to be relatively good.  There is very little air 

quality monitoring data from the Department of Health for the 

project area, but the limited data that are available suggest that 

concentrations are generally well within state and national air 

quality standards. 

 

 

If the proposed project is given the necessary approvals to 

proceed, it is inevitable that some short- and long-term impacts 

on air quality will unavoidably occur either directly or 

indirectly as a consequence of project construction and use.  

Short-term impacts from fugitive dust will likely occur during the 

project construction phase.  To a lesser extent, exhaust emissions 

from stationary and mobile construction equipment and from the 

disruption of traffic may also affect air quality during the 

period of construction.  State air pollution control regulations 

require that there be no visible fugitive dust emissions at the 

project boundary.  Hence, an effective dust control plan should be 

implemented to ensure compliance with state regulations.  Fugitive 

dust emissions can be controlled to a large extent by watering of 

active work areas, using wind screens, keeping adjacent paved 

roads clean, and by covering of open-bodied trucks.  Other dust 

control measures could include limiting the area that can be 

disturbed at any given time and/or mulching or chemically 

stabilizing inactive areas that have been worked.  Paving and 

landscaping of project areas early in the construction schedule 

will also reduce dust emissions.  Excess exhaust emissions from 

traffic disruption can be mitigated by moving construction 

equipment and workers to and from the project area during off-peak 

traffic hours and by minimizing road closures during peak traffic 

periods. 
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After construction, motor vehicles coming to and from the 

proposed development will result in a long-term increase in air 

pollution emissions in the project area.  To assess the impact of 

emissions from these vehicles, a computerized air quality 

modeling study was undertaken to estimate current ambient concen-

trations of carbon monoxide at roadway intersections in the 

project vicinity and to predict future levels both with and 

without the proposed project.  During worst-case conditions, 

model results indicated that present 1-hour and 8-hour carbon 

monoxide concentrations are well within both the state and the 

national ambient air quality standards.  In the year 2015 without 

the project, carbon monoxide concentrations were predicted to 

increase in the project area, but concentrations should remain 

well within state and federal standards.  With the project in the 

year 2015, carbon monoxide concentrations were estimated to 

remain virtually unchanged, i.e., the project would have no 

measurable impact.  Implementing mitigation measures for traffic-

related air quality impacts is unnecessary and unwarranted. 

 
 

2.0  INTRODUCTION 

 

The Hawaii Department of Education (DOE) is proposing to develop a 

new elementary school in the Wailuku area on the island of Maui.  

The proposed school is on a 14-acre site within the lower portion 

of the Kehalani Mauka subdivision in close proximity to the main 

highway system (see Figure 1 for project location).  The proposed 

school would have a capacity of 550 students.  It is scheduled to 

open for the 2012-2013 school year, and it is anticipated to reach 

its full capacity by the 2015-2016 school year. 

 

 

The purpose of this study was to evaluate the potential air 

quality impacts of the proposed project and recommend mitigative 

measures, if possible and appropriate, to reduce or eliminate any 
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project-related degradation of air quality in the area.  Before 

examining the potential impacts of the project, a discussion of 

ambient air quality standards is presented and background informa-

tion concerning the regional and local climatology and the present 

air quality of the project area is provided. 

 

 

3.0  AMBIENT AIR QUALITY STANDARDS 

 

Ambient concentrations of air pollution are regulated by both 

national and state ambient air quality standards (AAQS).  

National AAQS are specified in Section 40, Part 50 of the Code of 

Federal Regulations (CFR), while State of Hawaii AAQS are defined 

in Chapter 11-59 of the Hawaii Administrative Rules.  Table 1 

summarizes both the national and the state AAQS that are speci-

fied in the cited documents.  As indicated in the table, national 

and state AAQS have been established for particulate matter, 

sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone and 

lead.  The state has also set a standard for hydrogen sulfide.  

National AAQS are stated in terms of both primary and secondary 

standards for most of the regulated air pollutants.  National 

primary standards are designed to protect the public health with 

an "adequate margin of safety".  National secondary standards, on 

the other hand, define levels of air quality necessary to protect 

the public welfare from "any known or anticipated adverse effects 

of a pollutant".  Secondary public welfare impacts may include 

such effects as decreased visibility, diminished comfort levels, 

or other potential injury to the natural or man-made environment, 

e.g., soiling of materials, damage to vegetation or other econom-

ic damage.  In contrast to the national AAQS, Hawaii State AAQS 

are given in terms of a single standard that is designed "to 

protect public health and welfare and to prevent the significant 

deterioration of air quality". 
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Each of the regulated air pollutants has the potential to create 

or exacerbate some form of adverse health effect or to produce 

environmental degradation when present in sufficiently high 

concentration for prolonged periods of time.  The AAQS specify a 

maximum allowable concentration for a given air pollutant for one 

or more averaging times to prevent harmful effects.  Averaging 

times vary from one hour to one year depending on the pollutant 

and type of exposure necessary to cause adverse effects.  In the 

case of the short-term (i.e., 1- to 24-hour) AAQS, both national 

and state standards allow a specified number of exceedances each 

year. 

 

 

The Hawaii AAQS are in some cases considerably more stringent 

than the comparable national AAQS.  In particular, the Hawaii 

1-hour AAQS for carbon monoxide is four times more stringent than 

the comparable national limit.  The U.S. Environmental Protection 

Agency (EPA) is currently working on a plan to phase out the 

national 1-hour ozone standard in favor of the new (and more 

stringent) 8-hour standard. 

 

 

The Hawaii AAQS for sulfur dioxide were relaxed in 1986 to make 

the state standards essentially the same as the national limits.  

In 1993, the state also revised its particulate standards to 

follow those set by the federal government.  During 1997, the 

federal government again revised its standards for particulate, 

but the new standards were challenged in federal court.  A 

Supreme Court ruling was issued during February 2001, and as a 

result, the new standards for particulate were finally 

implemented during 2005.  To date, the Hawaii Department of 

Health has not updated the state particulate standards.  In 

September 2001, the state vacated the state 1-hour standard for 

ozone and an 8-hour standard was adopted. 
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During the latter part of 2008, EPA revised the standard for lead 

making the standard more stringent.  So far, the Hawaii 

Department of Health has not revised the corresponding state 

standard for lead. 

 

 

4.0  REGIONAL AND LOCAL CLIMATOLOGY 

 

Regional and local climatology significantly affect the air 

quality of a given location.  Wind, temperature, atmospheric 

turbulence, mixing height and rainfall all influence air quality.  

Although the climate of Hawaii is relatively moderate throughout 

most of the state, significant differences in these parameters may 

occur from one location to another.  Most differences in regional 

and local climates within the state are caused by the mountainous 

topography. 

 

 

The topography of Maui is dominated by the great volcanic masses 

of Haleakala (10,023 feet) and the West Maui Mountains (5,788 

feet).  The island consists entirely of the slopes of these 

mountains and of a connecting isthmus.  Haleakala is still 

considered to be an active volcano and last erupted about 1790.  

The project site is located near sea level in the northern isthmus 

area between Haleakala and the West Maui Mountains.  

 

 

Maui lies well within the belt of northeasterly trade winds 

generated by the semi-permanent Pacific high pressure cell to the 

north and east.  Because the project area is located on the 

isthmus between Haleakala and the West Maui Mountains, the 

predominant trade wind flow tends to be channeled through the 

area.  Local winds such as land/sea breezes and/or 

upslope/downslope winds also influence the wind pattern for the 
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area when the trade winds are weak or absent.  During winter, 

occasional strong winds from the south or southwest occur in 

association with the passage of winter storm systems. 

 

 

Air pollution emissions from motor vehicles, the formation of 

photochemical smog and smoke plume rise all depend in part on air 

temperature.  Colder temperatures tend to result in higher 

emissions of contaminants from automobiles but lower 

concentrations of photochemical smog and ground-level concentra-

tions of air pollution from elevated plumes.  In Hawaii, the 

annual and daily variation of temperature depends to a large 

degree on elevation above sea level, distance inland and exposure 

to the trade winds.  Average temperatures at locations near sea 

level generally are warmer than those at higher elevations.  Areas 

exposed to the trade winds tend to have the least temperature 

variation, while inland and leeward areas often have the most.  

The project site's lower elevation and windward location results 

in relatively even temperatures compared with many other parts of 

the island.  Average daily minimum and maximum temperatures at 

Wailuku are 68�F and 81�F, respectively [1].  Temperatures at the 

project site can be expected to be similar to this. 

 

 

Small scale, random motions in the atmosphere (turbulence) cause 

air pollutants to be dispersed as a function of distance or time 

from the point of emission.  Turbulence is caused by both mechan-

ical and thermal forces in the atmosphere.  It is often measured 

and described in terms of Pasquill-Gifford stability class.  

Stability class 1 is the most turbulent and class 6 is the least.  

Thus, air pollution dissipates the best during stability class 1 

conditions and the worst when stability class 6 prevails.  In the 

Pukualani area, stability classes 5 or 6 typically occur during 

the nighttime or early morning hours when temperature inversions 

form due to radiational cooling or to drainage flow from the 
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nearby mountains.  Stability classes 1 through 4 occur during the 

daytime, depending mainly on the amount of cloud cover and 

incoming solar radiation and the onset and extent of the sea 

breeze. 

 

 

Mixing height is defined as the height above the surface through 

which relatively vigorous vertical mixing occurs.  Low mixing 

heights can result in high ground-level air pollution concentra-

tions because contaminants emitted from or near the surface can 

become trapped within the mixing layer.  In Hawaii, minimum mixing 

heights tend to be high because of mechanical mixing caused by the 

trade winds and because of the temperature moderating effect of 

the surrounding ocean.  Low mixing heights may sometimes occur, 

however, at inland locations and even at times along coastal areas 

early in the morning following a clear, cool, windless night.  

Coastal areas also may experience low mixing levels during sea 

breeze conditions when cooler ocean air rushes in over warmer 

land.  Mixing heights in Hawaii typically are above 3,000 feet 

(1,000 meters). 

 

 

Rainfall can have a beneficial affect on the air quality of an 

area in that it helps to suppress fugitive dust emissions, and it 

also may "washout" gaseous contaminants that are water soluble.  

Rainfall in Hawaii is highly variable depending on elevation and 

on location with respect to the trade wind.  The climate of the 

project area is moderately dry due to the low elevation.  

Historical records from Wailuku show that this area of Maui 

averages about 26 inches of precipitation per year with the summer 

months being the driest [1]. 
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5.0  PRESENT AIR QUALITY 

 
Present air quality in the project area is mostly affected by air 

pollutants from vehicular, industrial, natural and/or agricultural 

sources.  Table 2 presents an air pollutant emission summary for 

the island of Maui for calendar year 1993.  This is the most 

recent year for which an island-wide emission inventory is 

available.  The emission rates shown in the table pertain to 

manmade emissions only, i.e., emissions from natural sources are 

not included.  As suggested in the table, most of the manmade 

particulate and sulfur oxides emissions on Maui originate from 

point sources, such as power plants and other fuel-burning 

industries.  Nitrogen oxides emissions are roughly equally divided 

between point sources and area sources (mostly motor vehicle 

traffic).  The majority of carbon monoxide emissions occur from 

area sources (motor vehicle traffic and sugar cane burning), while 

hydrocarbons are emitted mainly from point sources.  Emissions 

today are probably higher than those shown in the table, but the 

proportional relationships are likely about the same. 

 

 

The largest sources of air pollution in the immediate project area 

are most likely agricultural operations and automobile traffic 

using local roadways.  Emissions from these sources consist 

primarily of particulate, carbon monoxide and nitrogen oxides.  

The Kahului Power Plant is located about 2 miles to the east.  

This is an older facility that uses heavy oil as fuel and emits 

mostly sulfur dioxide, nitrogen oxides and particulate.  Volcanic 

emissions from distant natural sources on the Big Island also 

affect the air quality at times during kona wind conditions.  By 

the time the volcanic emissions reach the project area, they 

consist mostly of fine particulate sulfate. 
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The State Department of Health operates a network of air quality 

monitoring stations at various locations around the state, but 

only very limited data are available for Maui Island.  The only 

air quality data for the island of Maui consists of particulate 

measurements collected at Kihei, which is about 7 miles to the 

south.  Table 3 summarizes the data from the Kihei monitoring 

station.  Annual second-highest 24-hour particulate concentra-

tions (which are most relevant to the air quality standards) 

ranged from 63 to 119 �g/m3 between 2002 and 2006.  Average 

annual concentrations ranged from 19 to 25 �g/m3.  One exceedance 

of the state standard was recorded during 2005.  This was 

reported to be due to agricultural tilling operations in the 

area.  Because the Wailuku area tends to be upwind of agricultural 

operations in the area, the Kihei data are probably only partially 

representative of the project site.  Particulate concentrations in 

the Wailuku area are probably lower. 

   

 

Given the limited air pollution sources in the area, it is likely 

that air pollution concentrations are near natural background 

levels most of the time, except possibly for locations adjacent to 

agricultural operations or near traffic-congested intersections.  

Present concentrations of carbon monoxide in the project area are 

estimated later in this study based on computer modeling of motor 

vehicle emissions. 

 

 

6.0  SHORT-TERM IMPACTS OF PROJECT 

 

Short-term direct and indirect impacts on air quality could 

potentially occur during project construction.  For a project of 

this nature, there are two potential types of air pollution 

emissions that could directly result in short-term air quality 

impacts during construction: (1) fugitive dust from vehicle 

movement and soil excavation; and (2) exhaust emissions from on-
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site construction equipment.  Indirectly, there also could be 

short-term impacts from slow-moving construction equipment 

traveling to and from the project site and from the disruption of 

traffic due to road construction. 

 

 

Fugitive dust emissions may arise from the grading and dirt-moving 

activities associated with land clearing and preparation work.  

The emission rate for fugitive dust emissions from construction 

activities is difficult to estimate accurately because of its 

elusive nature of emission and because the potential for its 

generation varies greatly depending upon the type of soil at the 

construction site, the amount and type of dirt-disturbing activity 

taking place, the moisture content of exposed soil in work areas, 

and the wind speed.  The EPA [2] has provided a rough estimate for 

uncontrolled fugitive dust emissions from construction activity of 

1.2 tons per acre per month under conditions of "medium" activity, 

moderate soil silt content (30%), and precipitation/evaporation 

(P/E) index of 50.  Uncontrolled fugitive dust emissions in the 

project area would likely be somewhere near this.  In any case, 

State of Hawaii Air Pollution Control Regulations [3] prohibit 

visible emissions of fugitive dust from construction activities at 

the project boundary, and thus an effective dust control plan for 

the project construction phase is essential. 

 

 

Adequate fugitive dust control can usually be accomplished by the 

establishment of a frequent watering program to keep bare-dirt 

surfaces in construction areas from becoming significant sources 

of dust.  In dust-prone or dust-sensitive areas, other control 

measures such as limiting the area that can be disturbed at any 

given time, applying chemical soil stabilizers, mulching and/or 

using wind screens may be necessary.  Control regulations further 

stipulate that open-bodied trucks be covered at all times when in 

motion if they are transporting materials that could be blown 
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away.  Haul trucks tracking dirt onto paved streets from unpaved 

areas is oftentimes a significant source of dust in construction 

areas.  Some means to alleviate this problem, such as road 

cleaning or tire washing, may be appropriate.  Paving and/or 

establishment of landscaping as early in the construction schedule 

as possible can also lower the potential for fugitive dust 

emissions. 

 

 

On-site mobile and stationary construction equipment also will 

emit air pollutants from engine exhausts.  The largest of this 

equipment is usually diesel-powered.  Nitrogen oxides emissions 

from diesel engines can be relatively high compared to gasoline-

powered equipment, but the standard for nitrogen dioxide is set on 

an annual basis and is not likely to be violated by short-term 

construction equipment emissions.  Carbon monoxide emissions from 

diesel engines, on the other hand, are low and should be 

relatively insignificant compared to vehicular emissions on nearby 

roadways. 

 

 

Indirectly, slow-moving construction vehicles on roadways leading 

to and from the project area could obstruct the normal flow of 

traffic to such an extent that overall vehicular emissions are 

increased, but this impact can be mitigated by moving heavy 

construction equipment during periods of low traffic volume.  

Likewise, road closures during peak traffic periods should be 

avoided to the extent possible to minimize air pollution impacts 

from traffic disruption.  Thus, with careful planning and 

attention to dust control, most potential short-term air quality 

impacts from project construction can be mitigated. 
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7.0  LONG-TERM IMPACTS OF PROJECT 

 

After construction is completed, use of the proposed facilities 

will result in increased motor vehicle traffic in the project 

area, potentially causing long-term impacts on ambient air 

quality.  Motor vehicles with gasoline-powered engines are 

significant sources of carbon monoxide.  They also emit nitrogen 

oxides and other contaminates. 

 

 

Federal air pollution control regulations require that new motor 

vehicles be equipped with emission control devices that reduce 

emissions significantly compared to a few years ago.  In 1990, the 

President signed into law the Clean Air Act Amendments.  This 

legislation requires further emission reductions, which have been 

phased in since 1994.  More recently, additional restrictions were 

signed into law during the Clinton administration.  The added 

restrictions on emissions from new motor vehicles will lower 

average emissions each year as more and more older vehicles leave 

the state's roadways.  It is estimated that carbon monoxide 

emissions, for example, will go down by an average of about 30 

percent per vehicle during the next 10 years due to the 

replacement of older vehicles with newer and cleaner models. 

 

 

To evaluate the potential long-term indirect ambient air quality 

impact of increased roadway traffic associated with a project such 

as this, computerized emission and atmospheric dispersion models 

can be used to estimate ambient carbon monoxide concentrations 

along roadways leading to and from the project.  Carbon monoxide 

is selected for modeling because it is both the most stable and 

the most abundant of the pollutants generated by motor vehicles.  

Furthermore, carbon monoxide air pollution is generally considered 

to be a microscale problem that can be addressed locally to some 

extent, whereas nitrogen oxides air pollution most often is a 
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regional issue that cannot be addressed by a single new develop-

ment. 

 

 

For this project, three scenarios were selected for the carbon 

monoxide modeling study: (1) year 2009 with present conditions, 

(2) year 2015 without the project, and (3) year 2015 with the 

project.  To begin the modeling study of the three scenarios, 

critical receptor areas in the vicinity of the project were 

identified for analysis.  Generally speaking, roadway 

intersections are the primary concern because of traffic 

congestion and because of the increase in vehicular emissions 

associated with traffic queuing.  For this study, several of the 

key intersections identified in the traffic study were also 

selected for air quality analysis.  These included the following 

intersections: 

 

� Honoapiilani Highway at Kehalani Parkway 

� Honapiilani Highway at Kuikahi Drive 

� Honapiilani Highway at Waiko Road 

� Waiale Road at Olomea Street 

� Waiale Road at Kuikahi Drive 

 

The traffic impact report for the project [4] describes the 

existing and projected future traffic conditions and laneage 

configurations of these intersections in detail.  In performing 

the air quality impact analysis, it was assumed that all 

recommended traffic mitigation measures would be implemented. 

 

 

The main objective of the modeling study was to estimate maximum 

1-hour average carbon monoxide concentrations for each of the 

three scenarios studied.  To evaluate the significance of the 

estimated concentrations, a comparison of the predicted values for 

each scenario can be made.  Comparison of the estimated values to 
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the national and state AAQS was also used to provide another 

measure of significance. 

 

 

Traffic estimates for the project indicate that traffic volumes 

generally are or will be higher during the afternoon peak hour 

than during the morning peak period.  However, worst-case emission 

and meteorological dispersion conditions typically occur during 

the morning hours at most locations.  Thus, both morning and 

afternoon peak-traffic hours were examined to ensure that worst-

case concentrations were identified. 

 

 

The EPA computer model MOBILE6.2 [5] was used to calculate 

vehicular carbon monoxide emissions for each year studied.  One of 

the key inputs to MOBILE6.2 is vehicle mix.  Unless very detailed 

information is available, national average values are typically 

assumed, which is what was used for the present study.  Based on 

national average vehicle mix figures, the present vehicle mix in 

the project area was estimated to be 40.9% light-duty gasoline-

powered automobiles, 46.2% light-duty gasoline-powered trucks and 

vans, 3.6% heavy-duty gasoline-powered vehicles, 0.2% light-duty 

diesel-powered vehicles, 8.5% heavy-duty diesel-powered trucks and 

buses, and 0.6% motorcycles.  For the future scenarios studied, 

the vehicle mix was estimated to change slightly with fewer light-

duty gasoline-powered automobiles and more light-duty gasoline-

powered trucks and vans. 

 

 

Ambient temperatures of 59 and 68 degrees F were used for morning 

and afternoon peak-hour emission computations, respectively.  

These are conservative assumptions since morning/afternoon ambient 

temperatures will generally be warmer than this, and emission 

estimates given by MOBILE6.2 generally have an inverse 

relationship to the ambient temperature. 
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After computing vehicular carbon monoxide emissions through the 

use of MOBILE6.2, these data were then input to an atmospheric 

dispersion model.  EPA air quality modeling guidelines [6] 

currently recommend that the computer model CAL3QHC [7] be used 

to assess carbon monoxide concentrations at roadway 

intersections, or in areas where its use has previously been 

established, CALINE4 [8] may be used.  Until a few years ago, 

CALINE4 was used extensively in Hawaii to assess air quality 

impacts at roadway intersections.  In December 1997, the 

California Department of Transportation recommended that the 

intersection mode of CALINE4 no longer be used because it was 

thought the model has become outdated.  Studies have shown that 

CALINE4 may tend to over-predict maximum concentrations in some 

situations.  Therefore, CAL3QHC was used for the subject 

analysis. 

 

 

CAL3QHC was developed for the U.S. EPA to simulate vehicular 

movement, vehicle queuing and atmospheric dispersion of vehicular 

emissions near roadway intersections.  It is designed to predict 

1-hour average pollutant concentrations near roadway 

intersections based on input traffic and emission data, 

roadway/receptor geometry and meteorological conditions. 

 

 

Although CAL3QHC is intended primarily for use in assessing 

atmospheric dispersion near signalized roadway intersections, it 

can also be used to evaluate unsignalized intersections.  This is 

accomplished by manually estimating queue lengths and then 

applying the same techniques used by the model for signalized 

intersections.  Currently, only three of the five study 

intersections are signalized. 
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Input peak-hour traffic data were obtained from the traffic study 

cited previously.  This included vehicle approach volumes, 

saturation capacity estimates, intersection laneage and signal 

timings (where applicable).  All emission factors that were input 

to CAL3QHC for free-flow traffic on roadways were obtained from 

MOBILE6.2 based on assumed free-flow vehicle speeds corresponding 

to the posted speed limits. 

 

 

Model roadways were set up to reflect roadway geometry, physical 

dimensions and operating characteristics.  Concentrations 

predicted by air quality models generally are not considered valid 

within the roadway-mixing zone.  The roadway-mixing zone is 

usually taken to include 3 meters on either side of the traveled 

portion of the roadway and the turbulent area within 10 meters of 

a cross street.  Model receptor sites were thus located at the 

edges of the mixing zones near all intersections that were studied 

for all scenarios.  This implies that pedestrian sidewalks or 

public walkways either already exist or are assumed to exist in 

the future.  All receptor heights were placed at 1.8 meters above 

ground to simulate levels within the normal human breathing zone. 

 

 

Input meteorological conditions for this study were defined to 

provide "worst-case" results.  One of the key meteorological 

inputs is the atmospheric stability category.  For these analyses, 

atmospheric stability category 6 was assumed for morning scenarios 

and stability category 4 was assumed for afternoon cases.  These 

are the most conservative stability categories that are generally 

used for estimating pollutant dispersion at suburban locations for 

these time periods.  For all cases, a surface roughness length of 

100 cm was assumed and a mixing height of 300 meters was used.  

Worst-case wind conditions were defined as a wind speed of 1 meter 

per second with a wind direction resulting in the highest 
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predicted concentration.  Concentration estimates were calculated 

at wind directions of every 5 degrees.  

 

 

Existing background concentrations of carbon monoxide in the 

project vicinity are believed to be at relatively low levels.  

Hence, background contributions of carbon monoxide from sources or 

distant roadways not directly considered in the analysis were 

accounted for by adding a small background concentration of 

0.5 ppm to all predicted concentrations for 2009.  Although at 

least moderate development and increased traffic are expected to 

occur within the project area within the next several years, 

background carbon monoxide concentrations may not change 

significantly since individual emissions from motor vehicles are 

forecast to decrease with time.  Hence, a background value of 

0.5 ppm was assumed to persist for the future scenarios studied. 

 

 

Predicted Worst-Case 1-Hour Concentrations 

 

Table 4 summarizes the final results of the modeling study in the 

form of the estimated worst-case 1-hour morning and afternoon 

ambient carbon monoxide concentrations for 2009 and for each of 

the two future alternatives that were studied.  The locations of 

these estimated worst-case 1-hour concentrations all occurred at 

or very near the indicated intersections. 

 

 

As indicated in the table, the highest estimated worst-case 1-hour 

concentration for the present (2009) scenario was 3.6 mg/m3, and 

this occurred during the morning at the intersection of 

Honoapiilani Highway and Kuikahi Drive.  Worst-case values for 

other locations and times ranged from 1.3 to 3.2 mg/m3.  These 

concentrations are well within both the national AAQS of 40 mg/m3 

and the state standard of 10 mg/m3. 
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In the year 2015 without the proposed project, the predicted 

highest worst-case 1-hour concentration occurred again during the 

morning at the intersection of Honoapiilani Highway and Kuikahi 

Drive with a value of 5.1 mg/m3.  Other concentrations for this 

scenario at other times and locations ranged between 2.2 and 

3.9 mg/m3.  Without the project, carbon monoxide concentrations in 

the year 2015 were predicted to increase at all of the study 

locations in the project area compared to the existing case, but 

even with the increase, worst-case values would likely remain well 

within the state and federal standards for this scenario. 

 

 

Similar to the existing and 2015 without-project scenarios, the 

highest worst-case concentration with the project in the year 2015 

was predicted to occur during the morning at the intersection of 

Honoapiilani Highway and Kuikahi Drive with a worst-case 1-hour 

concentration of 5.1 mg/m3.  Worst-case concentrations at other 

locations and times ranged between 2.2 and 3.9 mg/m3.  There were 

no differences in the year 2015 with or without the project.  The 

predicted worst-case 1-hour concentrations for the 2015 with-

project alternative at all locations studied continued to remain 

well within both the national and state standards. 

 

 

Predicted Worst-Case 8-Hour Concentrations 

 

Worst-case 8-hour carbon monoxide concentrations were estimated by 

multiplying the worst-case 1-hour values by a persistence factor 

of 0.5.  This accounts for two factors: (1) traffic volumes 

averaged over eight hours are lower than peak 1-hour values, and 

(2) meteorological conditions are more variable (and hence more 

favorable for dispersion) over an 8-hour period than they are for 

a single hour.  Based on monitoring data, 1-hour to 8-hour persis-
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tence factors for most locations generally vary from 0.4 to 0.8 

with 0.6 being the most typical.  One recent study based on 

modeling [9] concluded that 1-hour to 8-hour persistence factors 

could typically be expected to range from about 0.4 to 0.5.  EPA 

guidelines [10] recommend using a value of 0.6 to 0.7 unless a 

locally derived persistence factor is available.  Recent 

monitoring data for Honolulu reported by the Department of Health 

[11] suggest that this factor may range between about 0.35 and 

0.55 depending on location and traffic variability.  Considering 

the location of the project and the traffic pattern for the area, 

a 1-hour to 8-hour persistence factor of 0.5 will likely yield 

reasonable estimates of worst-case 8-hour concentrations.  

However, it should be noted that the 8-hour concentration 

estimates are generally less reliable than the 1-hour values due 

to the prediction methodology involved. 

 

 

The resulting estimated worst-case 8-hour concentrations are 

indicated in Table 5.  For the 2009 scenario, the estimated worst-

case 8-hour carbon monoxide concentrations for the study locations 

ranged from 1.3 mg/m3 to 1.8 mg/m3, with the highest concentration 

occurring at the intersection of Honoapiilani Highway and Kuikahi 

Drive.  The estimated worst-case concentrations for the existing 

case were well within both the national limit of 10 mg/m3 and the 

state standard of 5 mg/m3. 

 

 

For the 2015 without project scenario in comparison to the 

existing case, worst-case concentrations increased but remained 

relatively low.  Concentrations ranged from 1.8 mg/m3 to 2.6 mg/m3 

with the highest concentration occurring at the intersection of 

Honoapiilani Highway and Kuikahi Drive.  Despite the increase, all 

predicted 8-hour concentrations for this scenario were well within 

both the national and the state AAQS. 
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For the 2015 with-project scenario, there was no difference 

compared to the 2015 without-project case.  All predicted 8-hour 

concentrations for this scenario were well within both the 

national and the state AAQS. 

 

 

Conservativeness of Estimates 

 

The results of this study reflect several assumptions that were 

made concerning both traffic movement and worst-case 

meteorological conditions.  One such assumption concerning worst-

case meteorological conditions is that a wind speed of 1 meter per 

second with a steady direction for 1 hour will occur.  A steady 

wind of 1 meter per second blowing from a single direction for an 

hour is extremely unlikely and may occur only once a year or less.  

With wind speeds of 2 meters per second, for example, computed 

carbon monoxide concentrations would be only about half the values 

given above.  The 8-hour estimates are also conservative in that 

it is unlikely that anyone would occupy the assumed receptor sites 

(within 3 m of the roadways) for a period of 8 hours. 

 

 

8.0  CONCLUSIONS AND RECOMMENDATIONS 

 

Existing Conditions 

 

     Although very little ambient air quality data are available to 

characterize existing conditions, it is likely that state and 

federal ambient air quality standards are currently being met in 

the project area, except perhaps for occasional exceedances of the 

stringent state carbon monoxide standards within small areas near 

traffic-congested locations.  Locations adjacent to large-scale 

agricultural activities may also be occasionally affected by dust. 
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Short-Term Impacts and Mitigation 

 

The major potential short-term impact of the project on air 

quality will occur from the emission of fugitive dust during 

construction.  Uncontrolled fugitive dust emissions from construc-

tion activities are estimated to amount to about 1.2 tons per acre 

per month, depending on rainfall and other factors.  To control 

dust, active work areas and any temporary unpaved work roads 

should be watered at least twice daily on days without rainfall.  

Use of wind screens and/or limiting the area that is disturbed at 

any given time will also help to contain fugitive dust emissions.  

Wind erosion of inactive areas of the project that have been 

disturbed could be controlled by mulching or chemical 

stabilization.  Dirt-hauling trucks should be covered when 

traveling on roadways to prevent windage.  A routine road cleaning 

and/or tire washing program will also help to reduce fugitive dust 

emissions that may occur as a result of trucks tracking dirt onto 

paved roadways in the project area.  Establishment of landscaping 

early in the construction schedule will also help to control dust. 

 

 

During construction phases, emissions from engine exhausts 

(primarily consisting of carbon monoxide and nitrogen oxides) will 

also occur both from on-site construction equipment and from the 

disruption of normal traffic flow.  Increased vehicular emissions 

due to the disruption of traffic can be alleviated by minimizing 

road closures during peak traffic hours. 

 

 

Long-Term Impacts and Mitigation 

 

The air quality analysis indicates that the proposed project would 

have virtually no long-term impact on air quality in the project 

area.  With or without the project in the year 2015, worst-case 
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carbon monoxide concentrations would likely increase in the 

project area compared to the existing case, but even with the 

increased concentrations, worst-case concentrations should remain 

well within the state and federal standards through the year 2015. 

 

 

Options available to mitigate long-term, traffic-related air 

pollution are generally to further improve roadways, to reduce 

traffic and/or to reduce individual vehicular emissions.  Aside 

from providing added roadway improvements, air pollution impacts 

from vehicular emissions could conceivably be additionally 

mitigated by reducing traffic volumes through the promotion of bus 

service and car pooling in the project area and/or by adjusting 

local school and business hours to begin and end during off-peak 

times.  This mitigation measure is generally considered only 

partially successful.  Reduction of emissions from individual 

vehicles would have to be achieved through the promulgation of 

local, state or federal air pollution control regulations.  For 

example, Hawaii currently does not require annual inspections of 

motor vehicle air pollution control equipment.  However, at the 

present time there is no indication that the state is 

contemplating adopting such rules.  Because there would be 

virtually no measurable increase in carbon monoxide concentrations 

with the project and because of the projected compliance with 

state and federal standards, mitigation measures for air pollution 

from project-related traffic are unnecessary and unwarranted. 
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Table 1 

SUMMARY OF STATE OF HAWAII AND NATIONAL 
AMBIENT AIR QUALITY STANDARDS 

 
 
Maximum Allowable Concentration 

Pollutant 
 
Units 

 
Averaging 

Time  
National 
Primary 

 
National 
Secondary 

 
State 

of Hawaii 

 

Particulate Matter 

(<10 microns) 

 

�g/m3 
 

Annual 

24 Hours 

 

- 

150a 

 

- 

150a 

 

50 

150b 

 

Particulate Matter 

(<2.5 microns) 

 

�g/m3 

 

Annual 

24 Hours 

 

15c 

35d 

 

15c 

35d 

 

- 

- 

 

Sulfur Dioxide 

 

�g/m3 
 

Annual 

24 Hours 

3 Hours 

 

80 

365b 

- 

 

- 

- 

1300b 

 

80 

365b 

1300b 

 

Nitrogen Dioxide 

 

�g/m3 
 

Annual 

 

100 

 

100 

 

70 

 

Carbon Monoxide 

 

mg/m3 
 

8 Hours 

1 Hour 

 

10b 

40b 

 

- 

- 

 

5b 

10b 

 

Ozone 

 

�g/m3 
 

8 Hours 

1 Hour 

 

157e 

235f 

 

157e 

235f 

 

157e 

- 

 

Lead 

 

�g/m3 
 

Calendar 

Quarter 

 

0.15g 
 

0.15g 

 

1.5 

 

Hydrogen Sulfide 

 

�g/m3 
 

1 Hour 

 

- 

 

- 

 

35b 

 
a
Not to be exceeded more than once per year on average over three years. 

B
Not to be exceeded more than once per year. 

C
Three-year average of the weighted annual arithmetic mean. 

D
98th percentile value averaged over three years. 

E
Three-year average of fourth-highest daily 8-hour maximum. 

F
Standard is attained when the expected number of exceedances is less than or equal to 1. 

G
Rolling 3-month average. 



 
 Table 2 
 
 AIR POLLUTION EMISSIONS INVENTORY FOR 
 ISLAND OF MAUI, 1993 
 
 
 
 
 

 
Air Pollutant 

 

 
Point Sources 
(tons/year) 

 
Area Sources 
(tons/year) 

 
Total 

(tons/year) 
 
Particulate 
 

 
63,275 

 
7,030 

 
70,305 

 
Sulfur Oxides 
 

 
6,419 

 
nil 

 
6,419 

 
Nitrogen Oxides 
 

 
7,312 

 
8,618 

 
15,930 

 
Carbon Monoxide 
 

 
4,612 

 
20,050 

 
24,662 

 
Hydrocarbons 
 

 
1,991 

 
234 

 
2,225 

 
 
 
 
 
Source:  Final Report, “Review, Revise and Update of the Hawaii Emissions 
         Inventory Systems for the State of Hawaii”, prepared for Hawaii  
         Department of Health by J.L. Shoemaker & Associates, Inc.,  
         1996 

Table 3 
 

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR 
MONITORING STATIONS NEAREST THE PROPOSED WAILUKU II ELEMENTARY SCHOOL 

 
 

 
     

Parameter / Location 2002 2003 2004 2005 2006 
      

Particulate (PM-10) / Kihei 

  24-Hour Averaging Period:      

      No. of Samples 352 340 308 337 337 

      Highest Concentration (�g/m3) 95 78 65 155 72 

      2nd Highest Concentration (�g/m3) 80 72 63 119 66 

      No. of State AAQS Exceedances 0 0 0 1 0 

  Annual Average Concentration (�g/m3) 20 23 19 25 22 

 
 

Source:  State of Hawaii Department of Health, “Annual Summaries, 
Hawaii Air Quality Data, 2002 - 2006” 

 



Table 4 
 

ESTIMATED WORST-CASE 1-HOUR CARBON MONOXIDE CONCENTRATIONS 
ALONG ROADWAYS NEAR THE PROPOSED WAILUKU II ELEMENTARY SCHOOL 

 (milligrams per cubic meter) 
 

 
Year/Scenario 

 
2009/Present 

 
2015/Without Project 

 
2015/With Project 

 
 
 

Roadway 
Intersection 

AM PM AM PM AM PM 

Honoapiilani Highway 
at Kehalani Parkway 

2.6 1.3 3.7 2.8 3.7 2.8 

Honapiilani Highway 
at Kuikahi Drive 

3.6 2.0 5.1 3.0 5.1 3.0 

Honapiilani Highway 
at Waiko Road   

3.2 2.2 3.6 2.3 3.6 2.3 

Waiale Road 
at Olomea Street 

3.2 1.8 3.8 2.2 3.8 2.2 

Waiale Road 
at Kuikahi Drive 

2.9 2.1 3.9 3.3 3.9 3.3 

 
 
                       Hawaii State AAQS:  10 

              National AAQS:  40 
 
 
 
 
 
 
 

Table 5 
 

ESTIMATED WORST-CASE 8-HOUR CARBON MONOXIDE CONCENTRATIONS 
ALONG ROADWAYS NEAR THE PROPOSED WAILUKU II ELEMENTARY SCHOOL 

 (milligrams per cubic meter) 
 

 
Year/Scenario  

 
 

Roadway 
Intersection 

 
2009/Present 

 
2015/Without Project 

 
2015/With Project 

Honoapiilani Highway 
at Kehalani Parkway 

1.3 1.8 1.8 

Honapiilani Highway 
at Kuikahi Drive 

1.8 2.6 2.6 

Honapiilani Highway 
at Waiko Road   

1.6 1.8 1.8 

Waiale Road 
at Olomea Street 

1.6 1.9 1.9 

Waiale Road 
at Kuikahi Drive 

1.4 2.0 2.0 

 
 
                       Hawaii State AAQS:   5 

         National AAQS:  10 
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INTRODUCTION 
At the request of Group 70 for the proposed Wailuku II Elementary School and per 

recommendations by the State Historic Preservation Division-SHPD (Doc.No.410MK14), 

and the Archaeological Inventory Survey (Dega 2004), Archaeological Services Hawaii, 

LLC (ASH) of Wailuku proposes to undertake archaeological monitoring for all ground 

disturbing activities at Lot 16 or TMK: (2) 3-5-01: 078 and portions of 67 and 77, Wailuku 

ahupua’a and District, Island of Maui (Figures 1 and 2).   

 

 The proposed improvements consist of constructing the elementary school buildings, 

associated utilities and ancillary buildings. Additionally, any offsite improvements required 

by the county or state for this project would be covered under this plan.  

PROJECT AREA DESCRIPTION 

The project area is situated along the lower eastern slopes of the West Maui Mountains. It 

is approximately 1,000 ft. west of Honoapiilani Highway above Wailuku Town within the 

Kehalani Mauka subdivision. The parcel is composed of approximately 13 acres which 

contains fallow sugar cane fields.  

 

And Archaeological Inventory Survey (AIS) was performed of the Kehalani Mauka 

Subdivision by Scientific Consultant Services (SCS) in 2005 which included the subject 

parcel, Lot 16 (Figure 3). Identified within this lot was Sites 50-50-04-5197 (Waihe`e 

Ditch), 5490 and 5493 (un-named ditches), 5489 (section of unpaved road) and 5492 (a 

linear basalt rock pile-Figure 4). All sites were considered significant under Criterion D and 

no further work was recommended for these sites. Although Hopoi Camp is noted on the 

1922 USGS Wailuku Quadrangle map, no cultural materials and or structural remains 

definitively related to the camp were recovered during the AIS. Thus no state site number 

was applied to Hopoi Camp and SCS recommended minimal monitoring of Lot 16 during 

ground-disturbing activities. Additional historic properties noted within close proximity to 

the subject parcel consist of the Hopoi Reservoir (5473) and Kama Ditch (5474). 

EXPECTABILITY OF SUBSURFACE SITES 
Based on the aforementioned, cultural materials and or structural remains from Hopoi 

Camp may still be present below the agricultural till zone, thus all initial ground disturbing 

activities will be monitored.   

 

viv
Cross-Out

viv
Cross-Out
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Figure 1.  Location of Project Area on USGS Quadrangle 
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Figure 2. Location of Project Area on Tax Map Key 
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Figure 3. Aerial Photograph Showing Project Area 
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MONITORING PLAN 
The construction plans call for excavations ranging from 1.0 to 12.0 feet in depth.  Initially 

all ground-altering activities will be monitored full-time until the nature of the sub-surface 

soils can be assessed.  After these initial inspections, the level of monitoring either full-time 

or on-call will be determined in consultation with SHPD.  Additionally, in the event rock, 

sterile fill deposits and or the water table is encountered, monitoring procedures may need 

to be adjusted; however no changes may be made without consultation and approval by 

SHPD via telephone and or in writing.  SHPD will also be notified of the onset and 

completion of the proposed undertaking.  

 

One archaeological monitor per piece of ground disturbing equipment is the protocol for 

this monitoring project.  Dependent on availability, Maui resident archaeologists will be 

assigned to this project.  Prior to the commencement of construction, all pertinent parties 

including but not limited to construction and archaeological personnel will be informed of 

the monitoring procedures as stipulated in the monitoring plan, as well as the monitors’ 

authority to halt work in the vicinity of a find.  In the event that subsurface sites are 

exposed during construction, ground-disturbing activities in the immediate area will 

temporarily halt and project activities may shift to other areas of the project.  Once the 

archaeologist makes an assessment, they will then consult with SHPD to determine the 

appropriate mitigation measures for the find.  The area around the site shall be protected by 

erecting orange fencing or yellow caution tape.  The site will be recorded utilizing all 

standard archaeological methods and procedures.  Stratigraphic profiles will be drawn, 

photographs will be taken, and soil samples collected not only from the subsurface site, but 

from selected locations within the project area.  If nighttime work is performed, the general 

contractor must notify the consulting archaeologist at least 3 days in advance.  The 

archaeological monitor has sole discretion to determine if lighting is adequate to perform 

visual inspections of the soil. 

 

If historic bottles are found they are to be collected by the archaeologist.  No bottles may be 

collected or taken by any construction worker.   

 

In the event that human remains are inadvertently exposed during this undertaking, the 

aforementioned procedures of halting and securing the site will be performed. After an 

initial assessment is made by Mr. Hinano Rodrigues of SHPD, and members of the 
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Maui/Lana’i Islands Burial Council-MLIBC (if the remains are believed to be Native 

Hawaiian), procedures for documenting the burial find shall be undertaken. These 

mitigation measures may include mapping and collecting displaced human skeletal 

remains, however no human skeletal remains will be collected without authorization from 

SHPD.  Additional documentation will include, raking and screening of the area to collect 

all displaced human remains, and excavations to ascertain the context (in situ or displaced) 

and number of individuals represented by the skeletal remains. 

 

PROCEDURES FOR DISPLACED HUMAN SKELETAL REMAINS 
The procedures for exposed skeletal remains and possible burial pit outlines are presented 

below. 

1. Upon identification of displaced human remains, a possible burial pit outline, 
or basalt and coral manuports all construction activities in the immediate area 
of the find is temporarily halted. 

 
2. SHPD and the MLIBC shall be notified. 

 
3. Mark the perimeter of the avoidance area with yellow caution tape, and or 

orange construction fencing and cover the remains to protect them from the 
elements 

 
4. Extend a baseline through the center of the dispersal area. 

 
5. After notification and concurrence with SHPD, mark all displaced remains with 

pin flags and produce a plan view map. Locate and identify displaced remains 
and only collect the displaced remains if authorized by SHPD personnel. 

 
6. If a concentration is identified, map the concentration and leave in place for 

determination of disposition and controlled manual excavations, as warranted. 
 

7. Manually rake bulldozed or other mechanically produced tailings and screen 
push piles to collect all displaced and fragmented remains. 

 
8. If no concentration was identified and raking is complete, skip to blade testing 

on item #13. 
 

9. Complete an osteological inventory of the collected remains to determine the 
components that may be left in situ or missing. 

 
10. If a concentration or possible burial pit was identified, notify SHPD of the 

possible burial feature and ask for written authorization to test the possible 
burial feature.  Once authorization for testing has been received by SHPD, 
place a 2.0 by 2.0 meter controlled test unit, centrally locating the 
concentration within the test unit. Clean the surface with a trowel to determine 
if a pit outline is present. Map pit outline. 
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11. If SHPD has provided written authorization to test an in situ burial, excavate 

the in situ portion to identify any articulation, document the articulated portion 
within the pit outline, and collect all clearly displaced remains.  Articulated 
remains and those in an anatomically correct position, shall be left in place 
until a disposition determination can be made by SHPD in consultation with 
the MLIBC. 

 
12. Fill out all test excavation and burial forms and draw a plan view map of the in 

situ remains. Then cover remains with a thin layer of sand (if SHPD and 
MLIBC have seen the feature) and or tarp. 

 
13. Conduct mechanical blade testing in potential areas of further discoveries.  

Blade testing is conducted by removing shallow (2-6”) lifts over a 
predetermined area. 

 
 
 
After the above referenced procedures have been performed, a Burial Treatment Plan will 

be prepared in consultation with the owner, SHPD and the MLIBC (if the remains are 

believed to be Native Hawaiian).  

 

Upon completion of the fieldwork, all necessary lab procedures including but not limited to 

processing, cataloguing and analyses of artifacts and photographs; analyses of soil samples 

as warranted and submitting of charcoal samples for radiocarbon dating will be performed.  

All analyses will be synthesized into a final monitoring report, and the report shall be 

submitted within 180 days of the completion of fieldwork.  Copies of this report will be 

sent to the State Historic Preservation Division offices on Oahu and Maui for their review 

and comments. 

 

All notes, photographs and artifacts will be archived at the offices of Archaeological 

Services Hawaii, LLC at 1930 A Vineyard Street, Wailuku, HI  96793. 
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I. Introduction 
a. Scope 
 
The scope of this report will be to compile various historical, cultural and 

topographical accounts and facts of Wailuku and its adjacent 'ili1 and ahupua'a.2 
Much of Wailuku is noted for its battles of pre and post contact of Hawai'i. 
Therefore, the following description of the project area is derived from 
topographical, cultural and usage descriptions of the more general areas of 
Wailuku. 
 
II. Specific Area of Research 

a. Wailuku 
  

This project site shall be identified as a portion of T.M.K. 3-5-001-078. This 
said lot resides within the district of Wailuku. 
 

Wailuku is a vast area much of its surroundings and topographical 
features are common throughout this vast ahupua'a. 
 

The history of this ahupua'a heavy laden with much historical facts of 
war, rural life, the paradigm of lifestyles and much more. 
 

Wailuku's boundaries are large. The area of Wailuku begins near the 'ili of 
Waihe'e extents out to the beginning of Pä'ia and is also bordered by the 
beginning of Mä'alaea and Lähaina. 
 

This specific site of which this report is compiled for is currently located 
beneath 'Ïao Valley hence the title of this report: "Kähela Iho O Kahalawai."3 It is 
part of a larger parcel but only takes up 13.938 Ac... 
 

                                                          
1 'Ili: Land division within a Land Section. 
2 Ahupua'a: Land Section. Much of the historical and cultural contexts of this area will be derived 
from the vast amounts of information about Wailuku in general. In the process of compiling this 
report, the researcher did not come across a specific name for said site. 
3 This line is derived from a chant written by Keali'i Reichel, noted Haku Mele and Kumu Hula. 
The term means sprawled beneath the Kahalawai mountains. 
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This ahupua'a is also home to "Nä Wai 'Ehä" or the four waters which will 
be mentioned at a later point in this compilation. 
 

Wailuku means "destructive water." There are many mo'olelo as to why 
such a beautiful and serene place can have such a negative connotation in its 
name. One such reason that this area may be called Wai-luku because of the 
numerous 
 

Battles that has taken place in this area, of which will be elaborated further 
on in this report. 
 

Another account is said to be because of the waters that rush down from 
'Ïao Valley. Much of Wailuku town is built on 'Ïao Valley's streambed.4 
 

 
b. Surrounding 'ili within Wailuku: 

 
 There are many 'ili within the ahupua'a of Wailuku which stretches from 
the shore to the peak of the mountains. This specific site is located on the lower 
portion of Wailuku. Such 'ili as Waiehu, Kahului, Waihe'e and Waikapü. 
 
 Waiehu: Today a common surf spot, Waiehu is near to the ocean making 
this area great for farming and ocean activities at the same time. Waiehu is part 
of the famous "Nä Wai 'Ehä."5 Waiehu's location made this area great for lo'i kalo 
or taro patches. Waiehu literally means "water spray." On a rough day in the 
ocean, Waiehu's atmosphere would seem a bit foggy; however, it is only the 
presence of the ocean's mist. 
 
 Kahului: Kahului can be likened as Maui's metropolis today. As Kahului 
is the basis of most of Maui's population, many in traditional time resided here 
as well. Kahului was the area of where Wailuku's water exited. However, the 
ocean has eroded the stream mouth. Much of Kahului's landscape in traditional 
Hawai'i was the common communal living and farming. Kahului literally means 
"the winning.” There is no explanation for this title; furthermore there is no 
direct translation for this area. 
 
 Waihe'e: The term comes from the taro patches that laden the valley walls 
and the basin of Waihe'e valley. Waihe'e was also part of the four famous waters. 
This valley like the other three provided much water to produce thousands of 

                                                          
4 Handy, E.S. Craighill, et al. Native Plants in Old Hawai'i. Honolulu, HI. Bishop Museum Press: 
1991. 
5 Means: The four waters.
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acres of taro. There really is no proper translation for Waihe'e as it was the name 
of a lo’i and the mana'o of someone who has long passed. 
 
 Waikapü: This area is also one of the four famous waters, this stream 
provided for much of the taro fields near upper Wailuku as well as Mä’alaea. The 
literal translation for Waikapü means, "The water of the conch." It was said that 
in traditional Hawai'i a conch shell resided in one of the caves and when used 
could be heard through out Hawai'i.6 However, one day a "mystical" dog by the 
name of Puapualenalena stole this pü. 
 
These are some of the 'ili within this ahupua'a. As seen through the description 
of these 'ili, the Wailuku ahupua'a used the water that it was given. Nä wai 'ehä 
or the four waters converged on this plain and created some of the healthiest 
farming environments in all of traditional Hawai'i. 
 
 
III. Wailuku: The Historical and Cultural Context     
 a. Wailuku: Area of Wars 
 
 Wailuku is known through out all of Hawaiian history for being host to 
some of the most vicious territorial wars. Many lives were lost in these 
boundaries. H.T. Cheever wrote in his book, Life in the Sandwich Islands: 
 

There are in these region four streams in succession from the 
different gorges of the mountain, significantly named, it is thought, 
from the events of battles, which have transpired upon them. 
Waikapü – The water where the conch was blown and the 
engagement began. Waiehu – The water where the combatants 
smoked with dust and perspiration. Wailuku – The water of 
destruction, where the battle began to be fierce and fatal. Waihe’e – 
The water of total rout and defeat, where the army melted away. 
(Cheever, p. 59) 

 
The largest battle ever to commence was that of Kamehameha’s showmanship of 
his vast military fleet. He landed in the Kahului area, with miles of beach filled 
with the canoes of his warrior. Kalanikupule7 put large resistance to 
Kamehameha’s strong arm. However, in the end Kamehameha was victorious. 
Yet, thousands of lives were lost in this battle. 
 

In one battle the waters of ‘Ïao stream were dammed by those who had 
lost the war. Hence the name, Ke-pani-wai or the dammed waters.  This area also 
                                                          
6 Handy, E.S. Craighill, et al. Native Plants in Old Hawai'i. Honolulu, HI. Bishop Museum Press: 
1991. 
7 Son of Kahekili and last King to rule Maui.
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has a second name; it is said that many of the warriors tried to escape defeat by 
climbing up the cliff walls, hence came the name, Ka-ua’u or Ka-uwa’u. 

 
Definition of Paukukalo: 
The definition Paukukalo is quite sketchy. I offer however, two justifications: 

 
Paukükalo: According to a Bishop Museum record of an interview 
of Hattie Yoshikawa she describes the following: Pauku = chunks 
or sections; kalo = taro. This was called such because of the taro or 
possibly because of the rockiness of the land, the rocks lying like 
big chunks of taro. 
 
Pä‘ükükalo: This translation may speak to Pä‘ükükalo’s fame. Pä‘ü 
– covering; skirt ; Kü – upright ; Kalo – taro. It is said that the leaves 
were so large that the fields of kalo seemed as if they covered the 
land. 

 
Paukukalo was also home to Pihana and Hale Ki‘i Heiau. 

 
Heiau – Temples to the Gods 
 
 There were many temples or Heiau in the Wailuku ahupua‘a, some that 
still exist until this very, most however, are either partially or completely 
destroyed.  Some of these Heiau are: Pihana, Kaluli, Malumaluakua, Keakuku 
and Olopio, Kealaka‘ihonua. Other Heiau like Malaikhakoa at Paukukalo, or 
Papane at Kapukaulua, at Pu‘unënë or Poaiwa at Kapukaulua were destroyed to 
the point of no study. It must be understood, however, that many heiau(s) have 
been built over three to four hundred years ago and remolded through time, 
much information of these heiau(s) are unknown. It may be inferred that most of 
the heiau in this section were war temples.  Much of the information that will be 
provided here forth in regards to heiau may just be the location or former 
location of the heiau(s). 
 
Pihana: 
 
 Its location was on the West Side of the ‘Ïao Stream on the sand ridge 
about a half of a mile from the sea, about opposite the Wailuku Sugar Company’s 
mill. In W.M. Walker’s archaeology report of Maui, it states the following: 
 
A large heiau partly eroded away be the action of the ‘Ïao Stream. Stokes in 1916 
described it as follows: ‘This heiau occupied the top and upper slopes of a high 
lime-sand-dune, its floor being about 70 feet above the stream bed on the 
Southeast. The dune is one of a series paralleling the coast line of Wailuku 
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bight…The only local information obtainable was that the heiau had been built 
by Kahekili.’ (146-147) 
 
Tradition relates. Ki‘ikewa, the high chief who lived at “the time of Kaka‘e; the 
king of west Maui, built the heiau of Pihana – every rebellious high chieftains of 
Maui were scarified at this heiau, but, no Ali‘i whose lineage was tainted were 
sacrificed on this alter. 
 
Story has it that after the battle of Häna, Kamehameha I and soldiers stopped at 
Naholo-ku [Kaupö], to visit the high chiefess Kalanikauko‘olua‘ole, a daughter of 
Kamehamehanui, whom he knew to be one of the chiefesses of exclusive kapu8. 
While crossing the stream he saw a young woman taking her bath, and asked the 
way to the house – which was indicated. At the house, the kahu said she was at 
the stream. Kamehameha I felt he had been insulted, stamped his foot and 
exclaimed: Kä! ‘Ike ‘ia nä li‘i o Maui i ka pepeiao. Tsa!9 Maui royalty was said to 
be of small ears. After the battle of ‘Ïao, he sent for the princess to be scarified at 
Pihana. Poloahilani went instead, on the advice of the priest, and saved the life of 
Kalanikauko‘olua‘ole. 
 
Poloahilani sacrifice was the last at Pihana. In 1819 after Ka‘ahumanu’s 
proclamation she had ordered Pihana heiau destroyed. Kalanimakakauali‘i and 
Kauanaulu demolished this heiau. 
 
Kaluli: 
 
 In Walker’s archaeology report he sites that Kaluli Heiau was located 
above Pu‘uohala camp.  Although now completely destroyed, it was said that it 
was repaired in the time of Kahekili under the priest Kaleopu‘upu‘u. While 
Kaleopu‘upu‘u performed his rites there he uttered a prophecy to Kahekili, “the 
fish have gone though the sluice gate and are caught in the fine meshed net.” In 
1776 Kalani‘opu‘u and his son Kïwala‘o left Köhala to wage war on the people of 
Maui. But as Kaleopu‘upu‘u’s prophecy predicted, Kalani‘opu‘u was defeated at 
the battle of Kalaeoka‘ïlio in Kaupö. He returned to Köhala to rebuild his forces. 
 
Kealaka‘ihonua: 
 
 Kealaka‘ihonua was located in Waihe‘e and resides in the ‘ili of Kapokea. 
It is said to belong to Koi, a certain dark (pä‘ele) native, prominent in the rank of 
Kahekili‘ chiefs, one of his generals and a priest of the Kaleopu‘upu‘u order. 
 
 According to W.M. Walker’s archaeology report: 
 
                                                          
8 Taboo, sacredness.  
9 Strike! I have seen the smallness of Maui from the ears. Tsa!
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The heiau consists of a series of platforms and terraces extending back some 150 
feet from the waters edge. The ma uka or inland end formerly contained a grass 
hut with a Ku‘ula or stone worshiped as a Fish God in it. It was said to resemble 
a natural likeness too an animal’s head and offerings were placed before it. The 
ma uka end is separated from the ma kai or seaward part by a high modern stone 
wall. Most of Kapoho was once a fishpond.10 (136) 
 
Walker recounts the area of this heiau and also points out its location in Waihe‘e. 
In Walker’s notes he also recounts the heiau of Kapoho as being just north of the 
Waihe‘e Dairy as he also concludes that nothing remains. 
 
Ulukau Heiau: 
 
 Ulukau heiau is located on the North side of Waihe‘e stream, although 
there are two sites with the same name on either side of the road. According to 
Walker’s sites 28 and 29 visit both sites are completely destroyed. 
 
Koihale Heiau: 
 
 According to Walker’s notes Koihale was also adjusted on the North side 
of Waihe‘e stream by the shore. However Thrum sees the site differently and is 
corrected by the late Mrs. Helekahi of the Waihe‘e area: “There is Koihale on the 
North side of the stream and Kaealaekaho‘omano, Kapokea and Kapoho on the 
South.” 
 
Kalaekaho‘omano Heiau: 
 
 According to Walker’s site 31 this heiau was at the base of a sandy point 
just south of Waihe‘e stream. According to him this heiau’s stones were used to 
build rock walls and pens for livestock.11 
 
Battle of Kalai‘ili‘ili12/Kalae‘ili‘Ili: 
 
 After the death of Kamehamehanui, which happened about 1765, 
Ke‘eaumoku took one of his widows for wife. This lady was Nämähana, 
daughter of Kekaulike and his wife Ha‘alou, and consequently half sister of the 

                                                          
10 The heiau sits in Kapokea, however, also resides right next to the Kapoho fishpond near the 
ocean. 
11 This was very common with all of the heiau in the Wailuku district. As the demand for dairy 
was needed in the Waihe‘e area, much of the stones of surrounding heiau were used. 
12 Haole author A. Fornander accounts this area as “Kalai‘ili‘ili.” Whereas, Kanaka author S.M. 
Kamakau notes the area as “Kalae‘ili‘ili.” Because of Kamakau’s authority over the language and 
history, this battle will remain with the name “Kalae‘ili‘ili.”
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deceased king and of his brother and successor, Kahekili. The latter was greatly 
displeased with the march. 
 
 At that time the large and fertile land of Waihe‘e was in the possession of 
Nämähana, and here she and her new husband took up their abode. They appear 
to have kept court in princely style, and together gathered many of the gay and 
restless spirits of the time as recalled by A. Fornander.  
 
 While Nämähana and Ke‘eaumoku lived happily in this area in Waihe‘e, 
Kahekili and his court went to Pihana in Paukükalo13.  
 
A certain person by the name of Kahanana was neglected by Ke‘eaumoku and 
his court. When fish was caught, Kahanana and his family were never given their 
share of fish. One evening Kahanana killed three men of Ke‘eaumoku. An 
insurrection arose and Kahekili who was in the vicinity took the side of 
Kahanana. Ke‘eaumoku and his wife were defeated and they fled to Ka‘anapali 
and set sail for Moloka‘i. 
 
Battles of ‘Ïao: 
 
 There were several wars in this valley during the late eighteenth century. 
The first battle was with Kahekili, king of Maui and Kalani‘opu‘u of Köhala. 
Through out history, Maui and Hawai‘i island were always at odds with each 
other resulting in wars.  
 
 Kahekili traveled to Kaluli heiau in preparation for this battle with 
Kalani‘opu‘u. This is why Kaluli heiau was remodeled in the time of Kahekili. 
Kahekili was so successful in his battle against Kalani‘opu‘u that only two out of 
800 remained alive. One of the two was caught; he was a Chief from Hilo. He 
was brought to Kahekili to be offered for sacrifice. However he perished of his 
wounds before he could be offered up to the gods. 
 
It was this war which Kaleopu‘upu‘u’s prophecy of the fish of Hawai‘i Island 
entering a tiny meshed net. It is said that Kahekili’s army was massive and well 
prepared. 
 
 Though specifics of this warm are seldom spoken or written about 
because of the immense war that took place about a quarter century later. 
 
 This war was with Kalanikupule and Kamehameha. This war is known by 
several names: Kepaniwai O ‘Ïao (The damming of ‘Ïao or the Cliff Climbers14) 
                                                          
13 Meaning of name has yet to be determined. 
14 The death that occurred was so intense that those who survived tried to climb the cliffs of ‘Ïao 
Valley.
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Ka‘uwa‘upali. Kalanikupule was defeated and fled to O‘ahu where he and 
Kamehameha would battle again and his life would come to an end at the 
Nu‘uanu Pali. 
 
Battle at Pu‘unënë: 
 
 Kamakau recants the following: 
 
The hardest fighting even compared with that at Napili and Honokahua in 
Ka‘anapali took place on the day of the attack at Pu‘unënë. Peleioholani was 
surrounded on all sides, ma uka and ma kai, by the forces of Alapa‘i, led by 
Kalani‘opu‘u and Keoua. The two ruling chiefs met there again, face to face, to 
end the war and became friends again, so great had been the slaughter on both 
sides. (74)15 
 
This Kamakau notes in his Ruling Chiefs of Hawai‘i. 
 
Ka‘ahumanu’s Pu‘uhonua: 
 

The chief [Kamehameha] treated her as if she were a goddess. Any 
condemned person could be saved if Ka‘ahumanu said the word. Her lands were 
also turned into places of refuge. Pu‘umau [Pu‘unau] in Lähaina, Waipuka in 
Waihe‘e, Kalua‘aha in Moloka‘i, and the rest, all became places where people 
could be saved from death. 

 
 
b. Lifestyle 

 
 The lifestyle of Wailuku was unlike that of anywhere else in traditional 
Hawai’i. There were the farmers, the fishermen, the mäkua, the küpuna and the 
keiki. It was one of the most communal societies on Maui. 
 
 The topography of this area was abundant with lo’i kalo or taro patches. 
From Waihe’e to  
 
Waikapü much of the topography was fit for planting and farming large crops to 
feed large numbers of people. 
 
 The bays and valleys of these areas were known as Nä Hono a Pi’ikea, 
much like the term Nä Hono a Pi’ilani16. The saying meant the valleys and bays 
of Pi’ikea, sister of Pi’ilani. The Western portion of Maui is commonly referred to 
                                                          
15 Kauhi rebels against his brother Kamehamehanui. He calls in Peleioholani from O‘ahu to aid 
him and Kamehameha nui gets help from Alapa‘i on Hawai‘i. 
16 This refers to the Western portion of Maui.
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as the bays and valleys of Pi’ilani. However, in the Wailuku district, Pi’ilani’s 
sister, Pi’ikea, claimed this portion. 
 

Today, Wailuku is a fast changing society, even much different from its 
scene ten years ago. The area is largely residential and commercial properties. 
The water that once furnished all of Wailuku seldom flows through its streams, if 
it has not been filled in yet. Much of the water and its sources has fallen victim to 
the Sugar Cane Era17 and the Golf Course Era.18 

 
Many of the culturally significant sights, such as heiau and ahu, no longer 

exist due to these two eras. During these periods19 much of the land was cleared 
for sugarcane or golf course use as well as the abundant residential and 
commercial properties that exist to this day. 
 

 
c.  Native Vegetation and Habitat 

 
The term “aloha ‘äina,” was best shown in the Wailuku ahupua’a. ‘Äina 

means land and Aloha generally means love, however always implies a 
relationship of reciprocity. In simple terms aloha ‘äina means that you take care 
of the land and the land will reciprocate the favor. Wailuku’s abundance of water 
helped in this process for the land to take care of Wailuku’s people. 

 
Native Plant Growth: 

 
The native vegetation that grew in the Wailuku district was filled with 

many common indigenous native introduced plants and endemic plants. 
 
However, none could have been more common than the terraces of lo’i 

kalo. Handy et al. explicates in their book that: 
 

From Waihe’e to Wailuku Valley, in ancient times was the largest 
continuous area of wet-taro cultivation in the islands. In 1934 the 
northern and southern slopes and the mouth of Waihe’e Valley 
were well cultivated, about a third of the old patches being used as 
commercial plantations, some worked by Hawaiians, some by 
Japanese, some by Portuguese. (Handy et al., p. 496) 

 
                                                          
17 Sugar Cane Era: Water and Land rights were uncompromisingly changed to suit the needs of the large 
sugar can industry. Much of the water and land were diverted to this industry with barely any consent of 
those who either owned or used the land or the water. 
18 During the tourism boom in the late seventies through the early eighties, the land and water suffered 
through yet another era of taking with no reciprocation.  Much water was diverted to feed the acres of what 
looked liked green ocean; instead it was a field for the rich and famous to pass their days away.  
19 Sugarcane Era: Late 1800’s to the present. Golf Course Era: 1970’s to 1990’s.  
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No amount of emphasis can portray the importance of kalo in the lives of 
Hawaiians. 
 One essential plant used to construct thatched homes was the Pili grass 
(heterogon contortus). This grass was also quite common in these areas because 
of the arid climate conditions in near the Kahului coastline. Pili liked to grow in 
arid and dusty conditions. This grass was useful to Hawaiians by bunching dried 
clumps of grass to create a waterproofed house. 
 

A well-known tree that grew in the uplands of Wailuku is the sandalwood 
(Santalum freyecinetianum), known in Hawaiian as ‘Iliahi. The wood was 
traditionally used to scent kappa cloth. It was sometimes used to make ‘ukeke, a 
musical bow, the only traditional Hawaiian stringed instrument. The leaves and 
wood of the sandalwood trees were also medicinally used, often in combination 
with ‘awa and other woods. 
 
 Common to the Wailuku area was ‘Iliahi’s bastard. The naio (myoporum 
sandwicense) tree was the bastard sandalwood tree. This native tree had a hard, 
dark yellow green wood, scented like sandalwood. The leaves are narrow-
oblong, pointed, grouped at the branch ends. The flowers are small, pink and/or 
white. This tree bears a small, white, round fruit. 
 

Much of the ground cover near the coastal line was Pä’ü ‘O Hi’iaka 
(Jacquemontia Ovalifolia). This was a ground-covering vine with abundant 
tubular flowers that range in color from light blue, purple, to white. This plant 
did not need much water, which in turn made the coastal lines and its 
surrounding areas a perfect place of growth for this plant. 

 
While Hawaiians of the past used Pä’ü ‘O Hi’iaka for curing keiki 

(children) of ea (thrush, a mouth disease), this plant is better known for the 
mo’olelo or story that explains its name. Long ago, Pele, volcano goddess, took 
her youngest sister, Hi’iaka, to the ocean. As Pele was out amongst the waves 
fishing, or some say surfing, the sun climbed higher and hotter in the sky. 
Meanwhile, Hi’iaka waited patiently on the shoreline for her sister. A plant near 
Hi’iaka, seeing that the sun’s merciless rays were burning the keiki’s tender 
young skin, took pity upon Hi’iaka and extended its vine branches to shield her. 
When Pele returned and saw that she was protected by the plant. In gratitude, 
Pele gave the plant its name, Pä’ü (skirt) o Hi’iaka (of Hi’iaka, my baby sister). 

 
Another blossoming plant that may have resided in this area is the ‘a’ali’i 

(Dodonaca Viscosa) bush. This hard wood native shrub is indigenous to the 
islands. This plant also grows well in dryer climates. Ranging in heights of one to 
thirty feet, this shrub to tree is found growing in elevations up to 8,000 feet and 
wind swept open country. In today’s day and age, ‘a’ali’i is being used to reforest 
the island of Kaho’olawe. This island’s water plate is cracked in half from missile 
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testing by the U.S government in the late 1960’s and ‘70’s. Kaho’olawe is not able 
to retain water because of the cracked water plate, yet the ‘a’ali’i is doing well in 
growing and flourishing on the island. 

 
Another plant that grew in the area is called Huehue (cocculus trilobus) or 

‘Inalua. This plant produced an extremely purple berry, which when collected 
and smashed would be used to dye kappa (bark cloth made from the wauke tree- 
broussonetia papyrifera) with colors ranging from a deep dark purple hue to a 
light periwinkle. 

 
Native trees of these areas would have been the Hau (Hibiscus tiliaceus), 

Loulu (Pritchardia), Kukui (Aleurites moluccana – candle nut tree: as can be seen 
growing on the ridges of Kahalawai). 

 
Wildlife: 
 

Able to still be seen today is the Ae’o or the Hawaiian stilt. These birds 
make their homes in the more marshy areas of the Wailuku regions. 
 
 The Auku’u is still able to be seen taking flight over the Wailuku area. 
Likened to the kingfisher, this bird frequents streams and bay areas in the 
Wailuku district. 
 
 While it would be a miracle to see and ‘elepaio or ‘apapane in the densely 
populated Wailuku town, these birds may continue to reside in the higher points 
of Wailuku and not necessarily in the residential and commercial areas. 
 
Proposed Vegetation for site: 
 
 It is the strong recommendation of the author of this report to use as many 
native plants that are compatible to the surroundings of T.M.K.: 3-5-001-078. 
 
 
IV.  Conclusion 
 
 Wailuku was a large communal society. As stated prior, Wailuku was also 
famous for the largest kalo terraces in all of Hawai’i. This was in contribution by 
Nä Wai ‘Ehä that flowed from these four valleys. 
 
 Wailuku has also had its fare share of war and plagiary. Because of 
Wailuku’s wealth in water supply, many Ali’i felt it was there responsibility to 
control, hence the amount of wars that occurred in this area. 
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 As much as possible the author of this report has tried to find specific 
cases or historical reference points regarding T.M.K 3-5-001-078 to no avail, 
however, were there documented references. 
 
 Know this however; Wailuku of the past was much like the Wailuku of 
today, very community oriented. They lived in its own microcosm, where every 
parcel of life affected another. 
 
  

Kaulana nä wai o nä wai ‘ehä. Kähela iho o Kahalawai. 
 

“Famous are the waters, the four waters. Sprawled beneath Kahalawai.” 
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VI. Statement of Interviews 
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As the author of this report, having spiritual and cultural connections to 

this area and the surrounding area of Waikapü, it is important that my comments 
are noted in this report.   
 

My Hawaiian genealogy originates from Waikapü and about 400 years 
ago, our family owned the area from Ïao Valley to Mä’alaea.  When western laws 
were imposed on land ownership, the land was “obtained” by the descendants of 
missionaries who planted sugar cane and raised cattle which completely 
destroyed the remnants of the past.   
 

No matter who “owns” land, it shall be spiritually ours till the end of 
time.  Land does not move and it is the same as it was for thousands of years.  
Knowing this, a very important fact should be noted here that no matter what 
was growing on the land, there is chances of ancient Kanaka Maoli burials are 
still present. 
 

In Waikapü, 11 of my family members were found in the middle of The 
cane field above the Maui Tropical Plantation.  In Lahaina and Olowalu, burials 
were found under former cane and pineapple fields. 
 

I would strongly recommend an archeological study be conducted on this 
property, prior to any ground disturbance and a monitoring  
Program conducted during construction.  
 
   

 
 
 
 

October 9, 2009 3:15 pm. 

Leslie James Aupuni Vida 111 
Farmer – Vida Farm 

564 Pio Drive, Waikapü, Maui Hi, 96793 

Was interviewed at his home.  He related that he has lived in Waikapü all of his life and he is 30 years old.  
That he had learned about two Heiau that was on the Wailuku side of Waikapü, however when the 

sugar cane was planted it was destroyed.  That above Waikapü there are numerous Hawaiian 
archeological sites untouched but he is very afraid that the plans for a new development above the 

Maui Tropical Plantation will endanger these sites.  As far as the location of the planned 
Elementary School 11, he only remembers the sugar cane and later cattle being raised in this area.  

Had nothing further to add. 
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October 30, 2009 – 4:50pm. 

Ms... Kathy Juan 
Reservation Specialist –Maui Medical Group 

68 Kumula’au Ohia loop, Wailuku, Maui 96793 

Interviewed at her residence.  She stated that her family had move to their new home (1 block below 
Wailuku Elementary School 11) about 6 years ago.  That the area was cleared of sugar cane and 

did not know of any archeological sites were present.  Passing this area over the years, she 
remembers t hat the area was used to raise cattle.  Had nothing further to add. 

November 12, 2009 at 5:15pm 

Ms. Yaeko Mabe Sasaki 
Retired 

243 S. Alu Road, Wailuku Heights, 96793 

Was interviewed at  her home.  She related that she has lived in Wailuku Heights (which overlooks the 
project area) for the last 60 years.  She remembers that the site area contained sugar cane and later, 

cattle were raised in the area.  She has no knowledge of any archeological sites in the area 
proposed for the school.  Had nothing further to add. 

November 16, 2009, 4:15 pm interviewed: 

Richard Komo 
Retired – Judge 

297 Alu St., Wailuku Heights, Maui 96793 

At his home.  He related that he has lived at his home for the last 50 years.  The Wailuku Elementary 
School 11 is located right below his home.  He cannot recall seeing or hearing about any 

archeological sites but only remembers this area with sugar cane.  Had nothing further to add. 

November 21, 2009 – 3:30pm. Interviewed: 

Felipe Barroga 
5th Grade Teacher – Wailuku Elementary School 

98 S. Alu Rd, Wailuku 96793 

At his home.  He related that he has lived in the area of Wailuku all his life and grew up next to the 
proposed school site.  That he remembers the area with sugar cane, pineapple and later cattle was 

raised in the area.  He does not remember any archeological sites in the area.  Also he saw the 
plans for the Wailuku Elementary School 11 and does not agree making allowances for portable 
class rooms.   If they know that the population will be growing in the Wailuku area, then they 

should build extra class rooms now to save on the cost. 

November 30, 2009 at 5:15pm., interviewed: 

Susan Asato 
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Housewife 
662 S. Alu Rd. Wailuku 96763 

At her home.  She related t hat she has lived in Wailuku Heights all her life.  Her home overlooks the 
project site.  She can only remember the growing of sugar cane and does not know of any 

Hawaiian archeological sites in the area. Had nothing further to add. 

‘
December 1, 2009 4:25pm. Interviewed: 

Leslie James Vida Jr. 
Retired 

R.R.1 Box 976, Wailuku, Maui 

At his home.  He related that he lived in Waikapü all his life and does not know of any archeological sites 
on the project area.  The Waikapü valleys and slopes if full of sites towards the mountains and 
suspect that prior to the growing of sugar cane, the project area also had ancient sites but was 

destroyed by the planting of the sugar cane.   

NOTE:  Numerous efforts were made to contact people living next to or around the Wailuku Elementary 
School 11 proposed site, however it was difficult to find people with any knowledge of what 

existed on the site prior to the planting of sugar cane. 
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PRELIMINARY ENGINEERING AND DRAINAGE REPORT 
FOR

WAILUKU II ELEMENTARY SCHOOL 

I. INTRODUCTION  

The purpose of this report is to provide an overview of the preliminary civil 

engineering design of the Wailuku II Elementary School project.  This report evaluates 

the existing site conditions and presents proposed site grading, drainage, water, 

wastewater, and roadway improvements. 

II. PROPOSED PROJECT 

A. LOCATION 
The Wailuku II Elementary School project is located in Wailuku, Maui, 

Hawaii within the master planned community of Kehalani Mauka.  The project 

site (Lot 3-A-2) is located in Wailuku-Kahului Project Distrct 3 and has a Tax Map 

Key of (2) 3-5-001:67 (por.), (2) 3-5-001:77 (por.), and (2) 3-5-001:78 (por.)  The 

project site is bordered by an existing irrigation ditch (Waihee Ditch) to the west 

and Lot WD-2, planned multi-family residential complex and a vehicle access 

easement (Lot 3-A-3) to the north, Kehalani Mauka Parkway to the east, and a 

future community center as part of the Kehalani Mauka master planned 

community (Lot P-1) to the south.  The project site is approximately 14 acres and 

is currently undeveloped with the exception of the existing irrigation ditch that 

runs along the western boundary.  The ditch is still active and services 

agricultural lands to the south and is planned to be relocated offsite.  The land is 
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owned by Kehalani Mauka, LLC, but to be dedicated to the State of Hawaii.  

Kehalani Mauka Parkway is an existing two-lane public road and is the main 

collector road for the development.  Nearby residential subdivisions have already 

been developed.  Refer to Exhibit 1 for Location and Vicinity Map. 

B. PROJECT DESCRIPTION 
As mentioned above, the project is part of the Kehalani Master Planned 

Community.  The developer of the project is the State of Hawaii Department of 

Education (DOE).  The project consists of the construction of a new elementary 

school consisting of 8 buildings, which includes a total of 34 classrooms, a 

cafeteria, playcourt, library, and administration building.  The school will 

accommodate a maximum enrollment of 550 students and construction is 

planned to begin in 2011. Site work includes excavation and embankment of site, 

construction of retaining walls, roadways and parking areas, walkways, 

installation of service utilities including water, fire, sewer, underground electrical, 

television, cable and drainage systems.  The project will also strive to obtain U.S. 

Green Building Council LEED Silver certification.  The main access to the site will 

be provided through Kehalani Mauka Parkway at the north and south end of the 

project site.  The DOE will acquire a portion of Lot P-1 to provide access at the 

southern end of the school and to the future community center.  Refer to Exhibit 

2 for Preliminary Site Plan. 

III. EXISTING CONDITIONS 

A. TOPOGRAPHY AND SOIL CONDITIONS 
The ground surface of the site is currently covered with overgrown brush 

and weeds.  The project site generally slopes in an easterly direction toward the 

existing Kehalani Mauka Parkway with an average slope of approximately 11 

percent.  Onsite elevations range from 461 to 389 feet mean sea level (MSL).   A 

topographic survey of the subject parcel was conducted by Warren S. Unemori 

Engineering Inc. and site boring locations were provided by Hirata & Associates 

Inc. 

The soil classification found on the project site is predominately classified 

as Iao Cobbly Silty Clay (IbC).  The Iao series consists of well-drained soils on 

viv
Line
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valley fill and alluvial fans.  These soils developed in alluvium derived from basic 

igneous rock.  They are nearly level to moderately sloping.  Elevations range 

from 100 to 500 feet.  The mean annual soil temperature is 74�F.  In particular, 

for Iao Cobbly Silty Clay soils, runoff is medium and the erosion hazard is 

moderate.  Permeability is moderately slow and the hydrologic soil group is “C”.  

This soil is used primarily for sugarcane and pasture.  Soils classifications and 

descriptions area taken from the United States Department of Agriculture Soil 

Conservation Services publication entitled, Soil Survey of Islands of Kauai, Oahu, 

Maui, Molokai, and Lanai, State of Hawaii, dated 1972.  

B. CLIMATE AND RAINFALL 
The area of Wailuku is generally warm and sunny throughout the year, 

with temperatures varying from 70 to 80 degrees Fahrenheit.  Wailuku is 

exposed to prevailing tradewinds with most of it coming from the northeasterly 

direction.   These tradewinds occur mainly through the dry seasonal months of 

May through September.  Rainy seasonal months of October through April 

produce strong wind conditions varying from trades from the northeast to 

southerly winds known as “Kona storms”.  Average annual rainfall for Wailuku is 

approximately 31 inches.  The 50-year, 1-hour rainfall is 3.0 inches. 

C. INFRASTRUCTURE 
1. Water 

The project site currently has no existing domestic water service. 

The County of Maui, Department of Water Supply (DWS), provides water 

service within the vicinity of the project. An existing 12” ductile iron 

distribution waterline and 16” ductile iron transmission waterline are 

located within Kehalani Mauka Parkway fronting the site.  An existing 12” 

waterline stub-out connection has been installed at the northeastern 

corner of the project site and a future 12” waterline is planned to run 

along the northern boundary within the existing 25’ wide utility easement 

“E-12” and service future mauka developments by Kehalani Mauka LLC.  

There are four (4) existing fire hydrants fronting the site along Kehalani 

Mauka Parkway. 
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  2. Sewer 

  The project site currently generates no wastewater flow.  An 

existing 12” sewerline runs along Kehalani Mauka Parkway fronting the 

site.  There are also two existing 8” sewer stub-outs to the site.  One stub-

out is located at the northeastern corner of the site and a future 8” 

sewerline will run within existing easement “E-12” along the northern 

boundary of the site to service future mauka developments by adjacent 

land owners.  The second 8” sewer stub-out is located at the 

southeastern corner of the site and will serve as the primary sewer 

connection point for the school.  Sewage from the project will be treated 

at the Kahului Wastewater Treatment Facility. 

 3. Drainage 

 The existing onsite stormwater runoff generally flows in an 

easterly direction, through the project site and into the existing Kehalani 

Mauka Parkway drainage system.  The Kehalani Mauka Parkway 

drainage system fronting the site consists of 24” and 36” drainpipes with 

2’ curb/gutter and catch basins.  There are two existing drain stub-outs to 

the site.  The first stub-out consists of a 24” drainpipe and is located at 

the northeast corner of the site.  A future drainline will run within 

easement “E-12” along the northern boundary of the site and service 

future mauka developments by adjacent land owners.  The second stub-

out consists of a 30” drainpipe and is located near the southeastern 

corner of the site.  This stub-out will serve as the primary drainline 

connection point for the school. 

 There is existing runoff generated mauka of the project site, 

however, a portion of this runoff is currently intercepted by Waihe’e Ditch 

which meanders above and within the western boundary of the project.  

There are plans to construct temporary diversion ditches to the west of 

the project site when the existing Waihee ditch within the project site is 

removed.  Per the Kehalani Drainage Master Plan, the diversion ditches 

are designed to intercept a large majority of the runoff before it enters the 

school site. When the properties mauka of the project site are developed 

with their own permanent drainage system, the temporary diversion 
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ditches will be removed.  An underground 60” drainpipe to the west of the 

site will be constructed to convey existing irrigation water through Waihee 

ditch.  Construction of the temporary diversion ditches and 60” drainpipe 

will be constructed “by others” and are scheduled to be completed before 

construction of the school starts.  Refer to Exhibit 2. 

 The Kehalani Master Plan drainage design makes provisions to 

intercept proposed runoff generated by developments within the Kehalani 

Community.  The large 490 ac-ft Waikapu Retention Basin serves as the 

main retention area for the Kehalani Community and is designed to 

completely retain the increase in runoff per Maui County Standards.  

While no outflow is expected, an emergency overflow is provided and 

connects to Waikapu Stream.   

 Pre-development onsite runoff is estimated to be approximately 

22.04 cubic feet per second (cfs), based on a 50 year – 1 hour storm 

recurrence interval. The existing mauka offsite runoff is estimated to be 

4.77 cfs, based on a 50 year – 1 hour storm recurrence interval.  Refer to 

Appendix A for preliminary hydrology calculations and Exhibits 3 and 6 for 

existing drainage information.  

  4. Roadway 

 The proposed project is bordered by Kehalani Mauka Parkway to 

the east.  Kehalani Mauka Parkway fronting the site is a 36’ wide asphalt 

concrete (a.c.) paved two-lane public road with a right-of-way width of 70’.  

The road contains an existing 12” sewerline with two 8” sewer stub-outs 

into the site, a 12” waterline and 16” transmission line including fire 

hydrants, a 24” and 36” drainline with catch basins and a 30” drainpipe 

stub-out, underground Maui Electric Company (MECo) electrical utilities, 

Hawaiian Tel (HTel) telephone lines, and cable television lines. An 

existing 8’ a.c. walkway and 2’ curb/gutter are on the mauka side of the 

roadway fronting the site.  The current speed limit for Kehalani Mauka 

Parkway is a posted 30 miles per hour. 
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D. FLOOD ZONE 
The proposed project site has a flood zone classification of Zone X.  Zone 

X is characterized as an area of minimal flooding, specifically areas determined 

to be outside the 0.2% annual chance floodplain.  Flood zone classification is 

based on the Flood Insurance Rate Map (FIRM) number 150003 0391E, effective 

September 25, 2009, as prepared by the Federal Emergency Management 

Agency.  Refer to Exhibit 9 for Flood Zone Map.

IV. PROPOSED IMPROVEMENT 

A. GRADING PLAN 
The proposed project will require both excavation and embankment for 

the construction of the new roadways and relatively flat, terraced buildable areas 

for the proposed building structures.  The majority of the project will be in a “cut” 

condition due to building height envelopes and roadway grade restrictions.  

Overall, the site will be graded to maintain the existing drainage patterns.  Finish 

grades throughout the site will vary in elevation from 389 feet to 461 feet mean 

sea level (MSL).  Slopes will vary between 0 to 12% after improvements with 

maximum 2:1 slopes along the embankments.   Retaining walls will vary in height 

ranging from 2 to 6 feet.  Retaining wall heights are determined by measuring the 

front face of the wall.  CRM and CMU walls will be the primary choice for 

retaining walls within the project.  Refer to Exhibit 3 – Preliminary Grading and 

Drainage Plan. 

B. DRAINAGE PLAN 
The Rational Method is used to determine stormwater runoff quantities for 

drainage areas less than 100 acres, based on a 50 year – 1 hour storm.  The 

proposed onsite drainage system will be designed to manage the 50-year 1 hour 

storm runoff from onsite and offsite drainage areas.  Post-development onsite 

runoff for a 50 Yr-1Hr storm is calculated at 53.69 cfs, which is an increase of 

31.66 cfs over existing conditions.  Refer to Appendix A.  The increase in runoff 

has been accounted for in the Kehalani Drainage Master Plan and will be 

completely retained in the offsite Waikapu Retention Basin.   
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The proposed drainage system improvements will include grated drain 

inlets, area drains, catch basins, manholes, underground drain lines, and water 

quality treatment systems.  Runoff on the school grounds will be collected by 

drain inlets, catch basins, area drains or swales and conveyed to the existing 

drainage system along Kehalani Mauka Parkway which eventually carries the 

flows to the Waikapu Retention Basin.   

A small portion of offsite runoff, calculated to be 4.77 cfs from the west is 

anticipated to enter the project site.  The proposed onsite drainage system will be 

designed to accommodate these flows.   

The State of Hawaii Department of Education has also indicated interest 

in making the project a Leadership in Energy and Environmental Design (LEED) 

Silver certified project.  As such, the project will be designed to meet storm water 

quality measures.  LEED projects are designed to minimize environmental 

impacts and ensure that development is done in a sustainable manner. 

C. STORMWATER QUALITY 

In addition to reducing peak flow rates, the proposed stormwater 

management system will provide water quality treatment and reduce the 

discharge of pollutants to the maximum extent practicable.  To attain LEED 

credits for water quality, 90% of the annual storm runoff volume must be treated.  

The focus is on treating the more common smaller storms rather than just the 

infrequent peak storm events, since the smaller storms contain most of the runoff 

pollutants.  The project will incorporate natural and structural Best Management 

Practices (BMPs) to control stormwater quality.  Examples of storm water quality 

measures include: 

Grass Swales and Landscape Areas 

The surface storm water runoff from road and parking areas can be 

directed to grass and landscaped areas where possible to provide 

vegetative filtration and allow percolation into the underlying soil.   

Structural Filtration Systems

These underground units remove pollutants by having stormwater flow 

through specialized filtration media contained within cartridges.  The 
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selected filtering device will be rated for removal of at least 80% of the 

total suspended solids.   

An appropriate maintenance plan will be developed for each BMP which 

will require accumulated debris and sediments to be removed during regularly 

scheduled maintenance and disposed at a County approved disposal site. 

LEED and the EPA accept the above methods of stormwater quality 

control as stormwater best management practices that reduce the pollutant loads 

associated with stormwater runoff.  Maui County does not specifically require 

water quality treatment of stormwater.   

D. EROSION CONTROL PLAN 

Temporary erosion control measures will be incorporated during the 

construction to minimize soil loss and erosion hazards.  Best Management 

Practices will include temporary sediment basins, temporary diversion berms and 

swales to intercept runoff, silt fences, dust fences, inlet protection, slope 

protection, stabilized construction entrances and truck wash-down areas.  

Periodic water spraying of loose soils will be implemented to minimize air-borne 

dirt particles from reaching adjacent properties.  An application for a National 

Pollution Discharge Elimination System (NPDES) permit will be submitted to the 

State Department of Health for review and approval. 

Permanent sediment control measures will be used once construction is 

completed.  These practices are described in the previous “Stormwater Quality” 

section. 

E. WATER SYSTEM PLAN 
 Onsite water system improvements will include a domestic water system, 

fire line system, and an irrigation system.  The domestic system consists of a 

water meter, reduced pressure backflow preventer, and copper and ductile iron 

waterlines.  The fire line system consists of a 10-inch double detector check 

assembly, fire hydrants and 12-inch ductile iron fire lines.  Fire department 

connections will also be installed to supplement the project’s fire system as most 

buildings within the project will have a fire sprinkler system.  The proposed 

domestic water, fire, and irrigation meter lateral will connect to the existing 12” 

distribution waterline within Kehalani Mauka Parkway at the northeast corner of 
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the site.  Refer to Exhibit 4 for Preliminary Water System Improvements and 

Appendix B for Preliminary Water Demand Calculations. 

  Preliminary water contributions are calculated at approximately 31,958 

gallons per day (gpd), which is the average daily demand for domestic use and 

irrigation use.  Refer to Appendix B for Preliminary Water Demand Calculations.  

Fire hydrants are required to be installed at a maximum of 250’ intervals within 

the site. 

F. SEWER SYSTEM PLAN 

An onsite sewer system will be installed to provide wastewater collection 

service to all proposed buildings.  The collected sewage will be routed via gravity 

flow to the existing 8” sewer line stub-out at the southeastern portion of the site.  

This line connects to the 12” sewer line within Kehalani Mauka Parkway and is 

eventually treated at the Kahului Wastewater Treatment Facility.  Preliminary 

wastewater contributions are calculated at approximately 9,435 gpd (average 

daily demand).  Refer to Exhibit 5 for the Preliminary Sewer System 

Improvements Plan and Appendix C for Preliminary Wastewater Contribution 

Calculations.

G. ROADWAY 

Access to the project site will connect to Kehalani Mauka Parkway.  There 

are two proposed roadways providing access from the school to Kehalani Mauka 

Parkway.  These two asphalt concrete paved roadways will be located along the 

northern and southern boundaries of the site.  The two accesses will provide 

adequate fire access circulation and provide access to buses, service vehicles, 

faculty and parents dropping off or picking up children.  The two main access 

roads will connect up along the western boundary of the site and provide a 

looped roadway throughout the school.  Parking will be provided at both the north 

and south ends of the school and along the western edge of the school.   The 

maximum slope for the proposed roadways within the project site will be 12%. 

The roadway intersections to Kehalani Mauka Parkway will be designed to 

maximize sight distance and comply with Maui County and AASHTO standards. 
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V. CONCLUSION 

The proposed project is part of the Kehalani Mauka Master Planned Community, 

which contains existing water, sewer, drainage and roadway infrastructure needed to 

serve the project site.  The proposed project is in accordance with the design 

assumptions for the master planned area.  The proposed grading and drainage design 

for this project will impose no adverse effects from storm runoff to adjacent and 

downstream areas.  Soil loss will be minimized during the construction period by 

implementing appropriate erosion control measures.  The proposed stormwater 

management system will provide water quality treatment and reduce the discharge of 

pollutants to the maximum extent practicable with the goal of obtaining LEED credits for 

water quality. The offsite Waikapu Retention Basin will retain runoff generated from the 

project site.  All drainage improvements will conform to the Maui County Standards. 

The proposed improvements for this project will be designed in accordance with 

the applicable rules and regulations of the County of Maui.  Based on the preceding 

information, the project is expected to have no adverse effects on existing facilities or the 

surrounding environment. 
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DRAINAGE STUDY 
Project:  WAILUKU II ELEMENTARY SCHOOL 

Hydrology Calculations 
Summary of Procedures 

References:

1. “Rules for the Design of Storm Drainage Facilities in the County of Maui”, County of 

Maui, Department of Public Works and Waste Management. 

Pre-development and Post-development Runoff:

Definitions:

1. Drainage Area, A: 

Areas delineated by relatively identical drainage patterns based on topographic 

information and a common point or system. 

2. Recurrence Interval, Tm: 

The frequency of the occurrence of a particular design-storm.  For example, a 100-

year frequency storm has a 1% chance of occurring in any given year. 

The following criteria will be used in the analysis of the drainage systems: 

a. Onsite storm runoff:   50 year – 1 hour storm interval 

3. Intensity of 1-hour Rainfall value, I: 

The Rainfall Value is assumed constant over the watershed and uniformly 

distributed.  The 10 year – 1 hour rainfall value is 2.3 inches.  The 50 year – 1 hour 

rainfall value is 3.0 inches.  (See Reference 1, Plates 4 & 7). 

Methodology:

Rational Method 

A. Runoff Quantity, Q: 

See Hydrology Calculations. 
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The equation for the Rational Method is: 

Q = c i A where: Q = peak flow rate (cfs) 

    c = runoff coefficient 

    i  = intensity of a 1-hour rainfall 

   A = drainage area (acres) 

B. Runoff Coefficient, C: 

The percentage of rain that appears as direct runoff. 

1. Unimproved and/or landscaped areas:  Runoff coefficient 0.30  

2. For roadways, sidewalks, future buildings:  Runoff coefficient 0.95.  

3. A weighted average among runoff coefficients will be used for drainage 

areas containing a combination of streets, sidewalks, future dwellings 

and landscaping.  

C. Time of Concentration, Tc (min.): 

 Time required for water to flow from the most remote point of a drainage area to  

 the outlet point. 

1. The Time of Concentration is determined from the nomograph (See Ref. 

1, Plate 1).  Data for the longest length of reach, ground character and 

ground slope are required to use this chart appropriately.       
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APPENDIX B 
WATER SYSTEM 

PROJECT:  WAILUKU II ELEMENTARY SCHOOL 
PRELIMINARY WATER 

DEMAND CALCULATIONS 

  
Project:   Wailuku II Elementary School  Job No:  M-07-510 
     Wailuku, Maui, Hawaii  Computed by:  GKT                    
     TMK:        (2) 3-5-001: Por. of 067, 077 & 078  Date:  February 2010 [1 of 2] 
  
  
                             Austin, Tsutsumi & Associates, Inc.   �   Civil Engineers    �   Surveyors 
                             1871 Wili Pa Loop  �  Suite A  �  Wailuku, HI  96793 �  ( 808) 244-8044  

PRELIMINARY WATER DEMAND CALCULATIONS 

Project Site Description

  *Students – 550 
  *Faculty/Staff – 69 
  *Transient Visitors – 10 
   
  Total = 629 persons 

Department of Water Supply Standard

 (Table 100-18, Water System Standards) 

  Students     **60 gallons / student 

  60 gallons/day x 550 students = 33,000 gallons/day (includes domestic and landscape) 

Average Daily Demand

  (Table 3.3, AWWA Water Distribution Systems Handbook) 

  School, with cafeteria and showers ***18 gallons / person 

  Domestic Water Demand

550 students x (18 gallons / person / day) = 9,900 gals/day 
69 faculty/staff x (18 gallons / person / day) = 1,242 gals/day  
10 transient visitors x (18 gallons / person / day) = 180 gals/day 

 TOTAL     11,322 gals/day

  Landscape Irrigation Demand

        ****20,636 gallons/day

Total Demand

        11,322 + 20,636 = 31,958 gallons/day 

        31,958 gallons/day < 33,000 gallons/day OK 
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Project:   Wailuku II Elementary School  Job No:  M-07-510 
     Wailuku, Maui, Hawaii  Computed by:  GKT                    
     TMK:        (2) 3-5-001: Por. of 067, 077 & 078  Date:  February 2010 [2 of 2] 
  
  
                             Austin, Tsutsumi & Associates, Inc.   �   Civil Engineers    �   Surveyors 
                             1871 Wili Pa Loop  �  Suite A  �  Wailuku, HI  96793 �  ( 808) 244-8044  

Yearly Demand

*Assumptions: 180 school days per year for students 
  220 days per year for faculty/staff and transient visitors 

550 students x (18 gallons / person / day) x (180 days / year) = 1,782,000 gals/year 
69 faculty/staff x (18 gallons / person / day) x (220 days / year) = 273,240 gals/year  
10 transient visitors x (18 gallons / person / day) x (220 days / year) = 39,600 gals/year 

TOTAL       2,094,840 gals/year

* Numbers provided by the Department of Education.  
** Includes provisions for staff/faculty and landscape irrigation per Department of Water Supply. 
*** 18 gallons/person derived by averaging the 16-21 gallons/person range per Water Distribution 

Systems Handbook and rounding down. 
**** Landscape Irrigation Demand provided by Walters, Kimura, Motoda, Inc., January 14, 2010.  

    

APPENDIX C 
SEWER SYSTEM 

PROJECT:  WAILUKU II ELEMENTARY SCHOOL 
PRELIMINARY WASTEWATER  

CONTRIBUTION CALCULATIONS 
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Project:   Wailuku II Elementary School  Job No:  M-07-510 
     Wailuku, Maui, Hawaii  Computed by:  GKT                    
     TMK:        (2) 3-5-001: Por. 067, 077 & 078  Date:  February 2010 [1of 2] 
   
  
                             Austin, Tsutsumi & Associates, Inc.   �   Civil Engineers   �    Surveyors 
                             1871 Wili Pa Loop  �  Suite A  �  Wailuku, HI  96793 �  ( 808) 244-8044  

PRELIMINARY WASTEWATER CONTRIBUTION CALCULATIONS 

Project Site Description:

 Total Project Area:  14.1 acres 

 550 – Students 
   69 – Staff/Faculty 
    10 – Transient Visitor   

Wastewater Contribution Standards:

Students    *15 gallons / unit / day 
 Staff/Faculty   *15 gallons / unit / day (assumed) 
 Transient Visitor  *15 gallons / unit / day (assumed) 

* Per County of Maui Wastewater Reclamation Division Wastewater Flow Standards 

Wastewater Contribution Calculation:
   

Residential Units Contribution

  Total number of units:  12 units 

  550 Students x (15 gallons/unit/day) = 8,250 gallons per day (gpd) 
    69 Staff/Faculty x (15 gallons/unit/day) = 1,035 gpd 
    10 Transient Visitor x (15 gallons/unit/day) = 150 gpd 

Average Daily Wastewater Contribution: = 9,435 gpd 

Maximum Wastewater Flow: 

Maximum Daily Demand = Average Daily Wastewater Contribution x 5 = 47,175 gpd

Dry Weather Infiltration/Inflow: 

Dry Weather I/I = Total persons x 5 gallons/day/person = 3,145 gpd 

Design Average Flow: 

Design Average Flow = Average Daily Flow + Dry Weather I/I = 12, 580 gpd

  
Project:   Wailuku II Elementary School  Job No:  M-07-510 
     Wailuku, Maui, Hawaii  Computed by:  GKT                    
     TMK:        (2) 3-5-001: Por. 067, 077 & 078  Date:  February 2010 [2of 2] 
   
  
                             Austin, Tsutsumi & Associates, Inc.   �   Civil Engineers   �    Surveyors 
                             1871 Wili Pa Loop  �  Suite A  �  Wailuku, HI  96793 �  ( 808) 244-8044  

Design Maximum Flow: 

Design Maximum Flow = Maximum Wastewater Flow + Dry Weather I/I  
 = 50,320 gpd

Wet Weather Infiltration/Inflow: 

Wet Weather I/I = Acreage  x 1,250 gallons/acre/day = 17,625 gpd 

Design Peak Flow 

Design Peak Flow = Design Maximum Flow + Wet Weather I/I = 67,945 gpd 

Reference:  - Wastewater Flow Standards, Wastewater Reclamation Division, County of Maui, February 2, 
2006

-Design Standards, Division of Wastewater Management, Vol. 1, February 1984 
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TRAFFIC IMPACT ANALYSIS REPORT
for the

WAILUKU II ELEMENTARY SCHOOL

An analysis was conducted to identify the traffic impacts of the proposed Wailuku II 

Elementary School in Wailuku, Maui, Hawai‘i and to recommend mitigating measures.  

This paper summarizes the methodology, findings, and recommendations of the study.

PROJECT DESCRIPTION

An elementary school is being proposed in the Kehalani Mauka subdivision in Wailuku, 

Maui, to relieve the overcrowded conditions at the existing Wailuku Elementary School.   

The proposed project site is located in the lower portion of the subdivision in close 

proximity to the main highway system on a 14 acre parcel identified as TMK (2) 3-5-001: 

067(Por.), 077(Por.), and 078(Por.).

The area roadway plan and the proposed school site are shown on Figure 1.  Two 

roadways provide access to the Kehalani Mauka subdivision.  The Kehalani Mauka 

Parkway provides direct access into the subdivision from Honoapi‘ilani Highway and 

becomes a loop collector roadway within the subdivision. Kuikahi Drive intersects 

Honoapi‘ilani Highway about a quarter-mile south of Kehalani Parkway and goes mauka

(westbound) to the Wailuku Heights subdivision.  The Kehalani Mauka Parkway 

intersects Kuikahi Drive about a half-mile mauka of Honoapi‘ilani Highway and provides 

a second access route into the subdivision.

The following intersections were selected for analysis in this study:

� Honoapi‘ilani Highway and Kehalani Parkway
� Honoapi‘ilani Highway and Kuikahi Drive
� Honoapi‘ilani Highway and Waiko Road
� Waiale Road and Olomea Street
� Waiale Road and Kuikahi Drive
� Waiale Road and Waiko Road
� Kuikahi Drive and Kehalani Mauka Parkway
� Kuikahi Drive and Alu Road
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The locations of these intersections are identified on Figure 1 in relationship to the 

project site.

The school is scheduled to open for the 2012-2013 school year and is anticipated to 

reach its full occupancy of 550 students in the 2015-2016 school year.  For this reason, 

the year 2015 was used as the forecast year for this study. The proposed school would 

reduce average trip lengths for school trips by locating the school closer to its students’ 

homes.

EXISTING CONDITIONS

A survey of the existing roadway and traffic conditions was made in November 2009.

Existing Roadways

The following roadways in the study area are identified on Figure 1.

Honoapi‘ilani Highway is a two-lane primary arterial highway that connects West Maui to 

the Central Valley area.  It is identified as State Highway 30 and is under the jurisdiction 

of the State of Hawai‘i Department of Transportation (HDOT).  The major intersections 

on this highway within the study area are signalized and have separate turning lanes.  

The roadway becomes a major collector road named High Street and provides access 

to the government and commercial areas of Wailuku.  The posted speed limit is 35 

miles per hour (mph) through the study area with a section between Kuikahi Drive and 

Pilikana Street posted at 45 mph. The Maui Long Range Land Transportation Plan, 

prepared by Kaku Associates, Inc., (February 1997) de-emphasizes the segment of 

Honoapi‘ilani Highway between the Kuihelani Highway junction and Wailuku.  The four-

lane Kuihelani Highway is identified as the arterial to handle regional traffic between 

Central and West Maui.

Waiale Road is a two-lane collector roadway that parallels Honoapi‘ilani Highway on the 

east side between Kaahumanu Avenue and Waiko Road.  It serves existing 

viv
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developments along its route and provides another access route to Wailuku Town and 

Lower Main Street.

Kuikahi Drive is a two-lane collector roadway aligned on an east-west orientation and 

intersects Waiale Road and Honoapi‘ilani Highway at right angles.  West of 

Honoapi‘ilani Highway, it provides access to the Wailuku Heights subdivision and a 

second route to the Kehalani Mauka subdivision.  It serves as a connecting link on the 

Honoapi‘ilani Highway-Kuikahi Drive-Waiale Road route.  Kuikahi Drive is being 

extended eastward from Waiale Road as part of a new development project.  

The Kehalani Parkway serves as a collector roadway for the makai and mauka sections 

of the Kehalani Subdivision.  The roadway section makai of the highway is named the 

Kehalani Makai Parkway and serves the completed Makai subdivision. It terminates at 

the north-south aligned Kamole Street.  Continued access to Waiale Road is provided 

by Olomea Street and Kaupo Street.  The mauka roadway section named Kehalani 

Mauka Parkway would be completed as the Mauka subdivision is completed.  It is 

designed as a loop that will eventually connect with Kuikahi Drive about a half-mile 

mauka of Honoapi‘ilani Highway.

Waiko Road is a two-lane collector roadway on an east-west orientation about one and 

a quarter-mile south of Kuikahi Drive.  The mauka roadway serves the older Waikapu 

residential community while the makai roadway serves industrial uses on its route to 

Kuihelani Highway.

Alu Road is a two-lane local street through the Wailuku Heights subdivision and 

provides a second route into Wailuku town.

The three study intersections on Honoapi‘ilani Highway are controlled by traffic signals.  

All three intersections have separate turning lanes on the highway approaches with 

protected/permitted left turn movements.  The traffic signal at the Kehalani Parkway 

intersection operates on an eight-phase timing plan while the other two intersections 

have simultaneous green phases for the side streets. The remaining study intersections 

not on the highway are stop sign controlled.  All but one has stop signs on their minor 
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street approaches.  The Kuikahi Drive/Waiale Road intersection is currently an all-

(three-)way stop and is being improved to add traffic signals and a fourth approach for 

the Maui Lani 100 VMX project.

The Statewide Transportation Improvement Program (STIP) for FY 2008 thru 2013 does 

not list any roadway improvements in the study areas. 

Traffic Volumes

Traffic turning movement counts were taken at the study intersections during the 

weekday morning and afternoon peak commuter periods from November 17 to 24,

2009. Traffic counts were taken on Tuesday and Thursday peak periods while the 

public schools were in session the full day. Traffic turning movement counts require a 

traffic surveyor to observe traffic flow and record the movements of each vehicle 

crossing the intersection as either through or by their turning movements in 15 minute 

intervals.  The worksheets from these traffic counts are included in Appendix A.

The current morning and afternoon peak hour traffic volumes are shown on Figure 2
with volumes rounded to the nearest five vehicles per hour (vph) except for volumes 

less than 5 vph. The peak morning direction of traffic flow on Honoapi‘ilani Highway is 

toward Wailuku at Kehalani Parkway and toward West Maui at Waiko Road.  The 

afternoon traffic flow is toward Wailuku.  There is a strong travel pattern from 

Honoapi‘ilani Highway to Kuikahi Drive to Waiale Road in both directions in both peak 

hours, creating high turning volumes at these intersections.  The traffic volumes on 

Waiale Road are higher than those on the highway.  The existing traffic operations at 

the study intersections are discussed in the Level of Service Analysis section of

this report.

Traffic counts were taken at the same study intersections in May 2007 for an earlier 

study and are shown on Figure 3.  Comparison of the two sets of traffic counts shows 

that traffic on Honoapi‘ilani Highway has remained stable or decreased in the two year 

period for two reasons.  Traffic decreases have been noted on other highways in the 

State during the current economic downturn.  Traffic volumes have also decreased on 
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the highway and increased on Waiale Road as more commuters utilize Waiale Road to 

access Wailuku Town. Traffic volumes into and out of the Kehalani Mauka subdivision 

has increased on Kehalani Parkway and Kuikahi Drive with the growth of the mauka

subdivision.  Traffic volumes on Waiale Road between Kuikahi Drive and Waiko Road

have also increased with the completion and occupancy of the Waikapu Gardens 

subdivision in the period.  

The HDOT takes traffic counts at various State and County roadways throughout the 

state.  Two of the counts were taken on Honoapi‘ilani Highway in late August 2007 north 

of and south of Kuikahi Drive.  The hourly traffic volumes in both directions at both 

locations are graphically shown on Figure 4.  The graph shows higher traffic volumes 

south of Kuikahi Drive since many drivers cross over to Waiale Road at Kuikahi Drive to 

access Wailuku Town.  The northbound volumes exceed the southbound volumes in 

both peak hours at both locations.

TRAFFIC FORECASTS

The proposed project is expected to be fully occupied by 2015. During the six year 

period from the traffic count date to full occupancy, ambient traffic on the area roadways 

can be expected to increase due to regional growth and new projects in the area.  The 

traffic that would be generated from the proposed project was added to the ambient 

traffic forecast to obtain the total with project traffic forecast.

Ambient Traffic Forecast

Traffic growth in the study area will come from regional growth in other areas whose 

traffic passes the project site and other projects planned in the vicinity of the proposed 

project.  Therefore, the traffic which would be generated by these future projects was 

added to the estimate of regional traffic growth to obtain the ambient traffic forecast. 

The aforementioned Maui Long Range Land Transportation Plan forecasts an annual 

island wide growth rate of 1.6% in its 20 year forecast.  Compounding this annual 

growth rate for a six year period (2009-2015) resulted in a 10.0% growth factor.  The 
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current AM and PM peak hour through traffic volumes shown on Figure 2 were 

increased using the 10.0% growth factor.  The traffic volumes turning into and out of the 

Kehalani Mauka subdivision and the mauka Waiko development were not increased.  

Traffic growth for the former was calculated separately and the latter was assumed to

be a mature project with little growth potential.

Several projects are planned in the Wailuku/Kahului area including:

� The residential growth in the Kehalani Mauka subdivision;
� The 180,000 sf commercial center in the Kehalani Makai subdivision;
� A church school and preschool on Waiale Road; and
� The Maui Lani 100 VMX/Affordable Housing Development. 

Based on information from the developer of the Kehalani subdivision, about 748 single 

family and 631 multi-family residential units are expected to be completed and occupied 

by 2015.  The developer also expects to develop an 180,000 sf commercial center at 

the corner of Kuikahi Drive and Waiale Road primarily to serve the residents of the 

subdivision.  The Emmanuel Lutheran Church is proposing to move their church, 

school, and preschool from Kahului to a Waiale Road location.  The school was 

assumed to have 200 students.  The Maui Lani 100 VMX/Affordable Housing 

Development is expected to be occupied by the 2015 forecast year.  

The traffic growth from the first three proposed adjoining projects were calculated using 

the traditional three step procedure of trip generation, distribution, and assignment to 

determine the future traffic patterns from them.  The trip generation step forecasts the 

volume of vehicle trips that would be generated by the proposed project during the 

morning and afternoon peak periods.  The Institute of Transportation Engineers’ Trip 

Generation report (Seventh Edition, 2003) has trip generation equations or rates to 

calculate the number of morning and afternoon peak hour trips that would be generated 

by various land uses.  The trip generation formulas and the results of these calculations 

for the first three land uses are summarized on Table 1.

Traffic forecasts from the Traffic Impact Assessment Report Maui Lani 100 

VMX/Affordable Housing Development (July 2004) prepared by Parsons Brinckerhoff 
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were incorporated into the ambient traffic forecasts for this study. The Maui Lani 100

VMX project would include the various land uses shown in the table below, and would 

generate the number of trips shown in each peak hour:

AM PEAK HOUR PM PEAK HOUR
LAND USE In Out In Out
Retail (449,171 sf) 208 133 722 783
Office (25,717 sf) 54 8 16 81
Medical Offices (64,643 sf) 126 31 51 138
Service Business (12.15 ac) 158 21 36 126
VMX Multi-Family (100 DU) 5 29 26 13
Multi-Family Residential (175 DU) 9 50 46 23
Single Family Residential (157 DU) 28 83 81 46

TOTAL 588 355 975 1,210

The actual project being developed is slightly smaller than that shown in the traffic 

report so that the number of trips generated would be slightly less.  Based on the trip 

distribution factors of that study, about half the trips are forecast to utilize the Waiale 

Road/Kuikahi Drive intersection to enter/egress the project site.  The future trips from 

the Maui Lani 100 VMX project are expected to have significant impacts on the Waiale 

Road and Honoapi‘ilani Highway intersections of Kuikahi Drive.  As part of this project, 

Kuikahi Drive would be extended to Kamehameha Avenue and form a new route from 

the study area to Kahului.  This would divert trips from Honoapi‘ilani Highway and 

Waiale Road and reduce traffic volumes on these roadways.

The sum of regional and adjacent projects traffic forecasts are graphically shown on 

Figure 5. The traffic operations at the study intersections with the ambient traffic 

forecasts are discussed in the Level of Service Analysis section of this report.

Project Generated Traffic

The traditional three-step process of trip generation, trip distribution, and trip 

assignment was used to forecast the future traffic which would be generated by the 

proposed project.  The trip generation step forecasts the number of new trips that would 

be produced in each of the two study periods.  The trip distribution step allocates these 
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new trips by direction of travel.  Finally, the trip assignment step assigns the trips to the 

specific turning movements at the study intersections.

The trip generation step forecasts the volume of vehicle trips that would be generated 

by the proposed project during the morning and afternoon peak periods.  The Trip 

Generation report has trip generation equations or rates to calculate the number of 

morning and afternoon peak hour trips that would be generated by various land uses.  

The trip generation equations for an elementary school (ITE Land Use 820) were 

utilized for the proposed project:

Morning Peak Hour - Ln(T) = 1.11Ln(X) – 1.73

Afternoon Peak Hour - Ln(T) = 1.08Ln(X) – 1.00

Where, T = number of hourly trips,
and, X = number of students (550).

The equation for the afternoon peak hour is applied to the hour that school lets out, 

which is normally before the afternoon peak hour of traffic.  Since a smaller number of 

school trips are expected during the afternoon commuter hour, only half the calculated 

trips were used for the afternoon peak hour.  The proposed school is forecast to 

generate 195 morning and 68 afternoon peak hour trips.

The Trip Generation report also lists the percentage of inbound and outbound trips in 

each peak hour.  The number of generated trips was divided into inbound and outbound 

trips based on the information from the report, as shown on Table 1. The project 

generated trips were then distributed by direction of travel to and from the project site.  

The four major directions of travel and the percentage of trips in each direction are 

shown on the next page.

� North via Honoapi‘ilani Highway – 15%
� North via Waiale Road – 20%
� East via Kuikahi Drive – 20%
� South via Honoapi‘ilani Highway – 45%
� Internal (inbound)– 63% in AM, 33% in PM
� Internal (outbound)– 55% in AM, 80% in PM
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The distribution factors for the four major directions of travel were adjusted after 

adjustment for the internal distribution factors. About half these trips are expected to be 

generated from within the subdivision and would not enter the study area roadway 

system.  These project generated trips were assigned through the study area network 

and the resultant trip assignments are shown on Figure 6.  The proposed project would 

add few trips on the roadway system, particularly during the afternoon peak hour.

Total Forecast Volumes

The project generated traffic assignment volumes from Figure 6 were added to the 

ambient traffic forecasts from Figure 5 to obtain the four totals with project traffic 

forecasts shown on Figure 7.  The traffic volumes are rounded to the nearest five vph.

LEVEL OF SERVICE ANALYSIS

The concept of level of service is used to quantify the quality of traffic flow on roadway 

facilities.  The Transportation Research Board (TRB) has developed procedures to 

calculate level of service value(s) by measuring traffic volumes against the capacities of 

different types of roadway facilities.  Their Highway Capacity Manual 2000 (HCM 2000)

describes the various procedures developed for freeways, highways, signalized and 

unsignalized intersections, etc. The study intersections include both signalized and

unsignalized intersections.  

Table 2 summarizes the signalized intersection level of service analysis while Table 3
summarizes the unsignalized intersection level of service analysis.  Each table shows 

the existing, ambient forecast, and total with project forecast levels of service and delay 

placed side by side for each of the two (AM and PM) study periods.  This format 

facilitates a comparison of levels of service for the different forecast scenarios and can 

give an indication of the traffic impacts of ambient traffic growth and the 

proposed project. The traffic operation statistics for both signalized and unsignalized 

intersections were calculated with the Synchro 7 software program that simulates and 

optimizes traffic signal timings in a roadway network. The level of service calculation 

worksheets are included in Appendix B.
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Signalized Intersection Analysis

The methodology for analyzing signalized intersections calculates the levels of service 

for individual movements, approaches, and the intersection as a whole based on the 

average stopped delay per vehicle.  The results range from level of service A (best with 

average delays less than ten seconds) to F (worst with average delays longer than 80 

seconds), described as follows:

SIGNALIZED INTERSECTION
LEVEL OF SERVICE

LEVEL OF 
SERVICE

CONTROL DELAY 
PER VEHICLE 

(Seconds/Vehicle)
A < 10.0

B 10.1 to 20.0

C 20.1 to 35.0

D 35.1 to 55.0

E 55.1 to 80.0

F > 80.1

Many jurisdictions consider levels of service A to D as acceptable for areas like Maui,

with levels of service E and F indicating the need for mitigating measures.  For 

signalized intersections, the major streets can be designed to have a higher level of 

service than the side streets or turning lanes.

The three existing signalized study intersections include:

� Honoapi‘ilani Highway and Kehalani Parkway.
� Honoapi‘ilani Highway and Kuikahi Drive.
� Honoapi‘ilani Highway and Waiko Road.

Two other intersections are expected to be signalized by 2015 and were analyzed as 

such.  All three study intersections on Honoapi‘ilani Highway are currently operating at 

level of service B in both peak periods, indicating acceptable traffic operations.  
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The Kehalani Parkway intersection is forecast to operate at levels of service B and C in 

the morning and afternoon peak hours, respectively, for the ambient and total with 

project forecasts.  The levels of service would not change from ambient to total with 

project forecasts.  This would indicate that the proposed school project would not have 

an adverse traffic impact.  

The Kuikahi Drive intersection will require mitigation to operate at level of service C 

during both peak hours.  Due to the high volumes of turning movements forecast at this 

intersection, both Kuikahi Drive approaches would require separate left turn, through,

and right turn lanes.  With these changes, all but one approach would be operating at 

levels of service C or better, which is acceptable.  The Kuikahi Drive eastbound 

approach is forecast to operate at level of service D in both peak hours since its green 

phase would be shortened by the high volumes of opposing left turns.

The two Waiko Road approaches do not have separate left turn lanes and separate left 

turn phases, so they are currently operating at level of service D in the morning peak 

hour and are forecast to remain so in forecast future.  During the future afternoon peak 

the intersection is forecast to operate at level of service D due to the single lane on the 

Waiko Road westbound approach.  This also causes the northbound approach of 

Honoapi‘ilani Highway to operate at level of service E.  This would indicate the future 

need for mitigation at this intersection even without the proposed project.

The above analysis shows no changes in level of service from the ambient to total with 

project forecasts at the three signalized intersections on Honoapi‘ilani Highway, 

indicating that the proposed school project would not have an adverse traffic impact.  

The Waiale Road/Olomea Street and Waiale Road/Kuikahi Drive intersections were 

analyzed as traffic signal controlled intersections for the future ambient and total with 

project forecasts since they are expected to be signalized by the study forecast year.  

With traffic signals, the Waiale Road/Olomea Street intersection is forecast to operate at 

levels of service C and B in morning and afternoon peak periods, respectively.  The 

proposed school project would not have an adverse traffic impact at this intersection.  
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Maui Lani Partners is currently improving the Waiale Road/Kuikahi Drive intersection 

and installing traffic signals for their VMX project.  With these planned traffic signals, the 

intersection is forecast to operate at level of service C in the morning peak and at level 

D in the afternoon peak.  The afternoon peak hour is forecast to have higher volumes 

than the morning peak.  The proposed school project would not have an adverse traffic 

impact at this intersection.

Unsignalized Intersection Analysis

The procedure used for analyzing unsignalized intersections calculates vehicle delays 

and levels of service based on the distribution of gaps in traffic on the major street and 

driver judgment in selecting gaps through which to execute turns.  For two-way stop 

intersections where only the minor street traffic is controlled by a stop sign, levels of 

service are calculated for the critical turning movements including outbound movements 

from the stop-controlled approach and left turns from the main road to the minor road.  

The procedure does not calculate an overall intersection level of service.

The HCM 2000 defines the relationship between level of service and delay (in 

seconds/vehicle) for unsignalized intersections as shown in the following table.

UNSIGNALIZED INTERSECTION
LEVEL OF SERVICE

LEVEL OF 
SERVICE

DELAY 
(Seconds/Vehicle)

A < 10.0

B 10.1 to 15.0

C 15.1 to 25.0

D 25.1 to 35.0

E 35.1 to 50.0

F > 50.1

Levels of service A to D are considered acceptable for unsignalized intersections.  Level 

of service F (with average delays longer than 50 seconds) is considered undesirable for

unsignalized intersections and would indicate the possible need for mitigation.
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The unsignalized intersections which were analyzed include:

� Waiale Road and Olomea Street (2009 only).
� Waiale Road and Kuikahi Drive (2009 only).
� Waiale Road and Waiko Road.
� Kuikahi Drive and Kehalani Mauka Parkway.
� Kuikahi Drive and South Alu Road.

The results of the unsignalized intersection analysis shown on Table 3 include level of 

service and delay.

The unsignalized intersection analysis at the Waiale Road/Olomea Street intersection 

shows very long current delays on the Olomea Street approach and the need for 

mitigation.  The County of Maui engineering staff determined that this intersection meets 

one warrant for traffic signalization.  As previously discussed, this intersection was 

assumed to be traffic signal controlled by the year 2015.

The Waiale Road/Kuikahi Drive intersection is currently all-way stop controlled with 

single lanes on all three approaches.  The intersection is operating at level of service C 

in both peak hours.  As previously discussed, intersection improvements including traffic 

signals are currently being installed.

The Waiale Road approach to Waiko Road is currently operating at levels of service E 

and D in the morning and afternoon peak hours, respectively.  The levels of service are 

forecast to worsen by one level for the forecast future.  The future connection of Kuikahi 

Drive with Kamehameha Avenue would create another route from the study area to 

Kahului.  Traffic volumes on the Waiale Road approach to Waiko Road can be expected 

to decrease as a result, mitigating the impacts shown above.  

The two mauka intersections of Kuikahi Drive are currently operating at levels of service 

A and B in both peak hours, indicating acceptable levels of service.  They are forecast 

to remain unchanged in the future.  As such, no mitigating actions are required at these 

two intersections.
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RECOMMENDATIONS AND CONCLUSIONS

The proposed elementary school project is forecast to add a small number of trips to the 

roadway system outside the Kehalani Mauka subdivision and would not have an 

adverse impact on traffic operations.  The roadway system is expected to accommodate 

the increase in ambient traffic and school generated traffic with adequate mitigation.

Several locations were identified as needing mitigation in the future regardless of the 

proposed project:

� Honoapi‘ilani Highway and Waiko Road - provide separate left turn lanes 
and traffic signal phases on Waiko Road approaches.

� Honoapi‘ilani Highway and Kuikahi Drive - provide separate left turn lanes 
and traffic signal phases on Kuikahi Drive approaches.

� Waiale Road and Olomea Street - install traffic signals to mitigate long 
delays on Olomea Street.

� Kuikahi Drive and Waiale Road - roadway improvements and traffic signals 
being installed for a new development.
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INTERSECTION
APPROACH LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY

Honoapiilani & Kehalani B 13.6 B 14.7 B 14.7 B 11.8 C 20.1 C 21.1
Kehalani EB B 13.3 C 21.2 C 21.7 B 11.7 C 23.8 C 22.9
Kehalani WB A 9.1 C 21 C 22 B 13.4 D 43.4 D 42.5
Honoapiilani NB B 16.7 A 7.7 A 6.4 B 12 B 11.9 B 14.4
Honoapiilani SB B 12.1 B 13.1 B 13.7 B 11.2 B 16.7 B 17.7

Honoapiilani & Kuikahi B 15.6 C 28.4 C 29.7 B 15.8 C 20.6 C 20.6
Kuikahi EB B 12.8 D 35.2 D 38.9 B 11.7 C 33.2 C 33.2
Kuikahi WB C 30.7 C 30.3 C 33.9 C 30.7 C 32.2 C 33.2
Honoapiilani NB B 11.9 C 23.5 C 22 B 10.9 B 15.2 B 15.4
Honoapiilani SB B 13.8 C 28.4 C 30 B 15.6 B 11 A 9.6

Honoapiilani & Waiko B 11.5 B 17.8 C 20.3 B 16.7 D 44.7 D 46.2
Waiko EB D 47.4 D 35.9 C 32.1 C 25.8 D 40 D 40
Waiko WB D 46.6 D 40.3 D 35.6 C 28.8 E 73.9 E 74.9
Honoapiilani NB A 8.7 B 18.6 B 19.7 B 18.4 E 55.4 E 59.3
Honoapiilani SB A 8.1 B 14.5 B 19.2 A 9.3 C 21 B 19

Waiale & Olomea C 21.3 C 21.5 B 14.4 B 14.4
Olomea EB C 47.4 D 48.5 C 24.2 C 24.2
Olomea WB B 14.4 B 14.4 A 9.6 A 9.6
Waiale NB C 24.4 C 24.6 A 10 A 10
Waiale SB A 9.1 A 9.1 B 15.9 B 15.9

Waiale & Kuikahi C 25.2 C 24.5 D 46.2 D 45.9
Kuikahi EB C 21.7 B 19.4 D 43.8 D 40.4
Kuikahi WB D 41.5 D 42.6 E 70.2 E 72.2
Waiale NB C 33.9 C 33.9 D 45.2 D 45.2
Waiale SB B 17 B 17.4 C 32.4 C 32.3

NA NA

NA NA

2015 TOTAL
AM PEAK HOUR PM PEAK HOUR

TABLE 2
SIGNALIZED INTERSECTION ANALYSIS

2009 EXISTING 2009 EXISTING2015 AMBIENT 2015 AMBIENT2015 TOTAL INTERSECTION
APPROACH LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY LOS DELAY

Waiale & Olomea
Olomea EB F >100 E 46.2
Olomea WB C 21.9 B 11.9

Waiale & Kuikahi
Kuikahi EB C 24.1 C 18.5

Waiale & Waiko
Waiale SB E 49.3 F 64 F 64 D 33.2 E 37.6 E 37.6

Kuikahi & Kehalani
Kehalani SB B 10.4 C 19.1 C 20.7 A 9.6 C 15.3 C 15.3

Alu & Kuikahi
Kuikahi EB B 10.7 B 10.7 B 10.7 A 9.6 A 9.6 A 9.6
Kuikahi WB B 10.1 B 10.1 B 10.1 A 9.7 A 9.7 A 9.7

2015 AMBIENT 2015 TOTAL2009 EXISTING 2015 AMBIENT 2015 TOTAL 2009 EXISTING
AM PEAK HOUR PM PEAK HOUR

TABLE 3
UNSIGNALIZED INTERSECTION ANALYSIS

NA NA NA NA

NANANANA



Appendix A
Traffic Turning Movement Counts

LOCATION: Honoapiilani Hwy/Waiko Rd 7 8 9

DATE: Tuesday, November 17, 2009 � � �

TIME: 6:30a-8:30a / 3:30p-5:30p 1 � � 10

WEATHER: Clear / Sunny 2 � � 11

RECORDER: Jade Wallace, Don Pageisdorf 3  � 12

	 
 �

4 5 6

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 16 121 4 4 6 3 6 7 6 4 124 21 322
 6:45-7:00a 19 110 3 7 3 3 3 4 7 4 113 20 296
 7:00-7:15a 30 154 3 3 4 1 1 5 5 2 134 27 369
 7:15-7:30a 48 116 5 4 7 3 4 7 9 4 121 57 385
 7:30-7:45a 45 137 3 5 9 0 1 8 7 3 121 43 382
 7:45-8:00a 17 133 1 6 3 2 2 6 8 1 122 18 319
 8:00-8:15a 20 109 3 1 4 1 1 8 1 3 101 23 275
 8:15-8:30a 22 109 2 1 6 0 0 7 2 1 90 24 264
 6:30-8:30a 217 989 24 31 42 13 18 52 45 22 926 233 2612
 7:00-8:00a 140 540 12 18 23 6 8 26 29 10 498 145 1455

PHF 0.935 0.897

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 12 72 13 9 5 14 3 6 8 9 122 14 287
 3:45-4:00p 5 117 14 12 5 21 1 2 0 6 104 27 314
 4:00-4:15p 7 245 19 21 10 50 2 5 3 1 110 27 500
 4:15-4:30p 5 115 20 7 6 14 2 2 0 5 96 15 287
 4:30-4:45p 7 120 20 9 7 26 1 6 3 4 118 23 344
 4:45-5:00p 5 172 26 15 7 37 0 2 2 5 114 27 412
 5:00-5:15p 0 105 10 19 1 22 3 3 1 3 131 28 326
5:15-5:30p 3 102 23 9 3 17 2 5 1 9 129 20 323
 3:30-5:30p 44 1048 145 101 44 201 14 31 18 42 924 181 2793
 4:00-5:00p 24 652 85 52 30 127 5 15 8 15 438 92 1543

PHF 0.937 0.645 0.933

WAIKO ROAD

MOVEMENT  NUMBER

MOVEMENT  NUMBER

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

HONOAPIILANI HIGHWAY

TO WAILUKUTO WAIKAPU



LOCATION: Honoapiilani Hwy/Kuikahi Dr 7 8 9

DATE: Tuesday, November 17, 2009 � � �

TIME: 6:30a-8:30a / 3:30p-5:30p 1 � � 10

WEATHER: 2 � � 11

RECORDER: Debbie Pascua, David Pascua 3  � 12

	 
 �

4 5 6

TIME

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 3 36 58 24 5 4 8 18 11 1 81 8 257

 6:45-7:00a 4 56 61 39 6 6 14 29 6 5 83 6 315

 7:00-7:15a 8 87 63 59 5 5 16 29 9 3 90 3 377

 7:15-7:30a 6 112 74 44 3 2 26 48 10 2 72 15 414

 7:30-7:45a 8 109 99 64 3 8 27 31 13 1 87 14 464

 7:45-8:00a 6 108 87 57 8 13 19 22 4 5 91 16 436

 8:00-8:15a 8 85 48 49 12 4 12 14 6 2 67 7 314

 8:15-8:30a 8 101 56 38 7 4 16 12 3 3 73 7 328

 6:30-8:30a 51 694 546 374 49 46 138 203 62 22 644 76 2905

 7:00-8:00a 28 416 323 224 19 28 88 130 36 11 340 48 1691

PHF 0.888 0.903 0.756 0.891

TIME

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 14 105 74 57 12 1 11 11 6 12 84 11 398

 3:45-4:00p 10 102 55 67 12 2 6 14 6 9 88 9 380

 4:00-4:15p 13 110 77 50 14 2 19 12 6 14 115 5 437

 4:15-4:30p 12 86 59 48 15 1 7 19 6 10 93 6 362

 4:30-4:45p 8 98 54 58 22 0 10 6 4 8 107 13 388

 4:45-5:00p 10 91 40 52 15 2 10 14 3 5 110 8 360

 5:00-5:15p 16 67 39 66 19 7 6 11 6 11 92 5 345

5:15-5:30p 9 84 49 47 12 0 4 13 3 10 82 4 317

 3:30-5:30p 92 743 447 445 121 15 73 100 40 79 771 61 2987

 3:30-4:30p 49 403 265 222 53 6 43 56 24 45 380 31 1577

PHF 0.896 0.867 0.851

KUIKAHI DRIVE

MOVEMENT  NUMBER

MOVEMENT  NUMBER

HONOAPIILANI HIGHWAY

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

TO WAIKAPU TO WAILUKU LOCATION: Honoapiilani Hwy/Kehalani Pkwy

6 5 4

DATE: Tuesday, November 17, 2009 � � �

TIME: 6:30a-8:30a / 3:30p-5:30p 12 � � 3

WEATHER: Partly cloudy 11 � � 2

RECORDER: Luis Anaya, Beau Spenser 10  � 1

	 
 �

9 8 7

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 3 39 5 19 8 29 1 5 2 2 30 3 146
 6:45-7:00a 2 44 6 18 9 12 8 9 5 2 58 8 181
 7:00-7:15a 3 38 12 19 4 11 11 7 6 2 82 7 202
 7:15-7:30a 3 68 18 62 18 20 61 23 3 2 138 11 427
 7:30-7:45a 8 52 6 65 11 21 38 9 4 3 108 5 330
 7:45-8:00a 11 80 12 23 12 10 19 16 10 3 118 11 325
 8:00-8:15a 3 41 13 6 6 8 9 13 3 1 99 4 206
 8:15-8:30a 3 30 9 18 14 10 6 1 1 2 98 8 200
 6:30-8:30a 36 392 81 230 82 121 153 83 34 17 731 57 2017
 7:00-8:00a 25 238 48 169 45 62 129 55 23 10 446 34 1284

PHF 0.87 0.69 0.59 0.81

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 9 42 26 13 18 11 2 2 2 2 25 4 156
 3:45-4:00p 5 40 7 9 6 3 4 11 2 1 50 7 145
 4:00-4:15p 3 60 21 22 5 6 7 10 1 2 56 8 201
 4:15-4:30p 6 73 22 19 16 7 10 23 4 8 98 13 299
 4:30-4:45p 9 102 32 16 7 7 10 8 0 1 69 14 275
 4:45-5:00p 13 74 28 24 5 3 11 27 0 5 113 13 316
 5:00-5:15p 11 70 27 8 5 3 4 15 3 4 70 16 236
5:15-5:30p 15 47 34 21 9 2 3 17 3 4 70 13 238
 3:30-5:30p 71 508 197 132 71 42 51 113 15 27 551 88 1866
 4:15-5:15p 39 319 109 67 33 20 35 73 7 18 350 56 1126

PHF 0.82 0.71 0.78 0.81

KEHALANI PKWY

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

HONOAPIILANI HIGHWAY

TO WAILUKUTO WAIKAPU

KEHALANI PKWY

MOVEMENT  NUMBER

MOVEMENT  NUMBER



LOCATION: Kuikahi Drive/S. Alu Rd 6 5 4

DATE: Thursday, November 19, 2009 � � �

TIME: 6:30a-8:30a / 3:30p-5:30p 12 � � 3

WEATHER: Cloudy with sprinkles 11 � � 2

RECORDER: Luis Anaya, Beau Spenser 10  � 1

	 
 �

9 8 7

TIME

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 6 0 2 0 5 0 0 1 4 18 6 1 43

 6:45-7:00a 1 0 0 3 12 0 0 2 4 20 6 0 48

 7:00-7:15a 1 1 0 6 24 0 2 4 9 31 7 0 85

 7:15-7:30a 5 2 1 2 12 0 2 3 9 29 12 0 77

 7:30-7:45a 2 2 0 1 13 0 5 5 7 36 17 0 88

 7:45-8:00a 4 3 1 0 4 0 6 10 5 14 8 0 55

 8:00-8:15a 1 1 0 0 3 0 1 2 7 18 6 0 39

 8:15-8:30a 1 1 1 4 4 0 2 4 10 20 2 1 50

 6:30-8:30a 21 10 5 16 77 0 18 31 55 186 64 2 485

 7:00-8:00a 12 8 2 9 53 0 15 22 30 110 44 0 305

PHF 0.73

TIME

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 4 8 1 1 4 0 4 5 10 9 1 0 47

 3:45-4:00p 1 1 3 2 3 1 4 10 22 12 6 1 66

 4:00-4:15p 1 3 4 2 7 2 3 8 17 12 0 1 60

 4:15-4:30p 3 3 6 1 10 1 1 6 19 11 3 2 66

 4:30-4:45p 2 2 2 0 7 1 2 10 31 14 2 1 74

 4:45-5:00p 2 3 0 0 3 1 2 8 10 7 2 2 40

 5:00-5:15p 0 1 2 1 6 0 0 3 9 5 1 0 28

5:15-5:30p 2 3 4 2 7 0 3 8 24 10 1 0 64

 3:30-5:30p 15 24 22 9 47 6 19 58 142 80 16 7 445

 4:15-5:15p 7 9 10 2 26 3 5 27 69 37 8 5 208

PHF 0.74

KUIKAHI DRIVE

MOVEMENT  NUMBER

MOVEMENT  NUMBER

S. ALU ROAD

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

TO WAIKAPU TO WAILUKU

LOCATION: Waiale Road/Olomea Street/MCCC Drwy 7 8 9

DATE: Thursday, November 19, 2009 � � �

TIME: 6:30a-8:30a / 3:30p-5:30p 1 � � 10

WEATHER: 2 � � 11

RECORDER: Debbie Pascua, David Pascua 3  � 12

	 
 �

4 5 6

TIME

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 2 111 5 0 0 0 5 0 28 8 44 1 204

 6:45-7:00a 1 157 6 0 0 0 8 0 31 10 55 12 280

 7:00-7:15a 3 126 1 3 1 9 4 0 29 31 79 3 289

 7:15-7:30a 5 244 4 0 0 8 12 0 30 31 100 6 440

 7:30-7:45a 5 268 1 0 0 2 7 0 37 55 95 3 473

 7:45-8:00a 3 218 0 0 0 1 9 0 35 33 95 1 395

 8:00-8:15a 1 119 3 0 0 1 2 0 17 14 80 3 240

 8:15-8:30a 2 103 1 0 0 2 1 0 33 18 71 2 233

 6:30-8:30a 22 1346 21 3 1 23 48 0 240 200 619 31 2554

 7:00-8:00a 16 856 6 3 1 20 32 0 131 150 369 13 1597

PHF 0.801 0.926 0.869

TIME

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 6 121 0 0 0 4 4 1 20 34 115 3 308

 3:45-4:00p 4 96 1 2 0 0 5 0 21 39 99 3 270

 4:00-4:15p 2 112 0 0 0 8 0 0 23 45 135 2 327

 4:15-4:30p 2 119 0 0 0 2 3 0 22 52 137 1 338

 4:30-4:45p 4 87 0 0 0 4 2 0 28 47 148 2 322

 4:45-5:00p 4 85 0 1 0 0 4 0 32 42 119 0 287

 5:00-5:15p 3 103 0 0 0 1 7 0 27 39 134 0 314

5:15-5:30p 8 95 1 0 0 0 1 0 27 33 93 0 258

 3:30-5:30p 33 818 2 3 0 19 26 1 200 331 980 11 2424

 4:00-5:00p 12 403 0 1 0 14 9 0 105 186 539 5 1274

PHF 0.857 0.792 0.926

MCC DRIVEWAY

MOVEMENT  NUMBER

MOVEMENT  NUMBER

WAIALE DRIVE

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

TO WAIKAPU OLOMEA ST TO WAILUKU



LOCATION: Waiale Rd/Kuikahi Dr

DATE: Thursday, November 19, 2009

TIME: 6:30a-8:30a / 3:30p-5:30p

WEATHER: Cloudy 1 � � 6

RECORDER: Don Pageisdorf 2  � 5

	 �

3 4

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 26 37 67 10 7 27 174
 6:45-7:00a 30 29 81 10 11 47 208
 7:00-7:15a 34 52 58 4 8 33 189
 7:15-7:30a 28 64 117 5 11 69 294
 7:30-7:45a 30 63 148 4 13 76 334
 7:45-8:00a 31 38 110 2 17 67 265
 8:00-8:15a 20 52 65 11 4 25 177
 8:15-8:30a 21 44 48 4 10 23 150
 6:30-8:30a 220 379 694 50 81 367 0 0 0 0 0 0 1791
 7:00-8:00a 123 217 433 15 49 245 0 0 0 0 0 0 1082

PHF 0.914 0.737 0.826

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 39 67 67 9 19 53 254
 3:45-4:00p 43 70 51 11 14 42 231
 4:00-4:15p 39 103 78 15 9 35 279
 4:15-4:30p 50 87 65 11 10 55 278
 4:30-4:45p 48 91 46 10 15 30 240
 4:45-5:00p 42 67 55 9 11 36 220
 5:00-5:15p 55 77 60 7 15 44 258
5:15-5:30p 47 89 51 11 15 56 269
 3:30-5:30p 363 651 473 83 108 351 0 0 0 0 0 0 2029
 3:30-4:30p 171 327 261 46 52 185 0 0 0 0 0 0 1042

PHF 0.877 0.825 0.912

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

WAIALE ROAD

TO WAIKAPUTO WAILUKU

KUIKAHI DRIVE

MOVEMENT  NUMBER

MOVEMENT  NUMBER

NORTH

LOCATION: Waiale Rd/Waiko Rd

DATE: Thursday, November 19, 2009

TIME: 6:30a-8:30a / 3:30p-5:30p

WEATHER: Cloudy / Rain / Clear 1 � � 6

RECORDER: Jade Wallace 2  � 5

	 �

3 4

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 6:30-6:45a 50 30 40 16 21 74 231
 6:45-7:00a 65 38 30 16 19 67 235
 7:00-7:15a 58 43 92 43 6 94 336
 7:15-7:30a 42 64 67 24 7 58 262
 7:30-7:45a 37 52 50 15 10 46 210
 7:45-8:00a 24 45 43 8 4 29 153
 8:00-8:15a 45 48 44 12 4 26 179
 8:15-8:30a 20 25 24 7 6 19 101
 6:30-8:30a 341 345 390 141 77 413 0 0 0 0 0 0 1707
 6:30-7:30a 215 175 229 99 53 293 0 0 0 0 0 0 1064

PHF 0.92 0.607 0.865

TIME
PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

 3:30-3:45p 43 33 47 20 18 69 230
 3:45-4:00p 50 35 41 15 21 78 240
 4:00-4:15p 62 41 32 21 17 92 265
 4:15-4:30p 58 39 28 18 18 62 223
 4:30-4:45p 60 38 39 23 16 71 247
 4:45-5:00p 69 48 50 16 23 98 304
 5:00-5:15p 52 35 31 19 21 87 245
5:15-5:30p 48 31 20 16 25 88 228
 3:30-5:30p 442 300 288 148 159 645 0 0 0 0 0 0 1982
 4:00-5:00p 249 166 149 78 74 323 0 0 0 0 0 0 1039

PHF 0.887 0.86 0.82

MOVEMENT  NUMBER

MOVEMENT  NUMBER

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

WAIKO ROAD

TO WAIKAPUTO KAHALUI

WAIALE ROAD



LOCATION: Kuikahi Drive / Kehalani Mauka Loop Road
DATE: Tuesday, November 24, 2009
TIME: 6:30a-8:30a / 3:30p-5:30p
WEATHER: Partly Cloudy, 10-15 Knots 1 � � 6
RECORDER: Beau Spenser 2  � 5

	 �
3 4

TIME
PERIOD 1 2 3 4 5 6 TOTAL

 6:30-6:45a 5 4 4 0 2 27 42
 6:45-7:00a 8 9 5 0 0 35 57
 7:00-7:15a 12 6 9 1 1 38 67
 7:15-7:30a 10 2 12 1 1 62 88
 7:30-7:45a 15 2 6 2 4 69 98
 7:45-8:00a 18 6 13 2 1 43 83
 8:00-8:15a 9 3 5 0 2 36 55
 8:15-8:30a 17 4 5 1 0 25 52
 6:30-8:30a 94 36 59 7 11 335 542
 7:00-8:00a 55 16 40 6 7 212 288

PHF 0.74 0.75

TIME
PERIOD 1 2 3 4 5 6 TOTAL

 3:30-3:45p 19 2 2 3 0 11 37
 3:45-4:00p 19 1 5 1 2 22 50
 4:00-4:15p 33 7 4 0 0 20 64
 4:15-4:30p 29 9 4 0 2 22 66
 4:30-4:45p 30 9 1 1 1 23 65
 4:45-5:00p 25 6 4 0 0 9 44
 5:00-5:15p 43 5 4 1 0 14 67
5:15-5:30p 47 8 1 7 3 21 87
 3:30-5:30p 245 47 25 13 8 142 480
 4:30-5:30p 145 28 10 9 4 67 263

PHF 0.79 0.74

TRAFFIC TURNING MOVEMENT COUNT
WAILUKU ELEMENTARY II SCHOOL TIAR

KUIKAHI DRIVE

MOVEMENT  NUMBER

MOVEMENT  NUMBER

NORTH

KEHALANI MAUKA LOOP ROAD

Appendix B
Signalized Intersection

Level of Service (LOS) Calculations
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Appendix C
Unsignalized Intersection

Level of Service (LOS) Calculations
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List of Landowners and Recorded Lessees of Real Property within 500 Feet of the Project Site

TMK OWNER NAME MAILING ADDRESS
235001078 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235001067 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235023106 Resipico,James Ramel B 41 Papuhau Pl, Wailuku, HI 96793
235023001 Estabillo,Catherine Cahiga 10 Kapalaia Pl, Wailuku, HI 96793
235023105 Kanohokula, John A M Sr 682 Komo`ohia St, Wailuku, HI 96793
235023107 Castroman, Andrea Lynn 12 Uahaa Pl, Wailuku, HI 96793
235023141 C/O Hawaiiana Management Co. Ltd. 140 Hoohana Street, Suite 210, Kahului, HI 96732
235023108 Chou, Thomas Shikun 291 Hookahi Street, Suite 209, Wailuku, HI 96793
235023104 Yokoyama, Lance Kazuaki 678 Komo Ohia Street, Wailuku, HI 96793
235023068 McDonald, Kerri Michele PO Box 10933, Lahaina, HI 96761
235023145 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235023103 Nishida, Yasuo 672 Komo`ohia Street, Wailuku, HI 96793
235023109 Binas, Jaime Romero PO Box 1979, Kihei, HI 96753
235023069 Bagay, Rogelio Tuliao Jr. 673 Komo`ohia Street, Wailuku, HI 96793
235023140 Pearson, Jeffrey Theodore 19 Uaha'a Place, Wailuku, HI 96793
235023102 Bach, Jimmy Vi-Cuong 668 Komo Ohia Street, Wailuku, HI 96793
235023070 Pascual, Glen Ramos 671 Komo`ohia Street, Lahaina, HI 96761
235026041 Wailuku Water Company, LLC 15 Ohia Leo Pl, Wailuku, HI 96793
235035102 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235035101 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235035098 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235035099 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235035100 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235001070 Iliahi at Kehalani Condominium 220 S. King St. Suite 2170, Honolulu HI 96813

Friel, Ramona Ruth 21 Kamauhalii Way # 1-A, Wailuku, HI  96793
Friel, William George 21 Kamauhalii Way #1-A, Wailuku, HI  96793
Dellaria, Alexander 21 Kamauhalii Way #1-B, Wailuku, HI 96793
Dellaria, Sabine A. 21 Kamauhalii Way #1-B, Wailuku, HI 96793
Foell, Gelene Lapaz 21 Kamauhalii Way, #1-C, Wailuku, HI  96793
Foell, Steven A. 21 Kamauhalii Way, #1-C, Wailuku, HI  96793
Christopher, Dianne Fecility 21 Kamauhalii Way, #1-D, Wailuku, HI  96793
Bantilan, Melissa Maria M. 11 Kamauhalii Way, #2-A, Wailuku, HI  96793
Bowler, Carol F.  777 S Kihei Rd Apt 228 Kihei HI 96753
Bowler, William F.  777 S Kihei Rd Apt 228 Kihei HI 96753
Ochi, Dennis Rikio Trust 11 Kamauhalii Way, #2-C, Wailuku, HI  96793
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Frazier, Bruce Allen 11 Kamauhalii Way, #2-D, Wailuku, HI  96793
McGaughey, Ellie 5 Kamauhalii Way #3-A, Wailuku, HI  96793
McGaughey, Stephen A. 5 Kamauhalii Way #3-A, Wailuku, HI  96793
Yamagushi, Sukiko 5 Kamauhalii Way #3-B, Wailuku, HI  96793
Yamagishi, Toshiyuki 5 Kamauhalii Way #3-B, Wailuku, HI  96793
Gannon, Casey Anne K. 5 Kamauhalii Way #3-C, Wailuku, HI  96793
Hepner, Debra Kazue 2515 W Conley Ave, Tampa, FL 33611 
Hepner, Peter Mitchell 2515 W Conley Ave, Tampa, FL 33611 
Compian Frank Thomas 378 Makahou Lp, Wailuku, HI 96793
Goodfellow Chad Stephen PO Box 220, Kihei, HI 96753 
O'Neill-Goodness Sally Anne PO Box, 1447 Kihei, HI 96753 
Commercial Plumbing Properties 1820 Colburn St,  Honolulu, HI 96819 
Breitbach, Brad Jospeh 31 Kalo Aloa Way #5-A, Wailuku, HI  96793
Breitbach, Kim Kimi 31 Kalo Aloa Way #5-A, Wailuku, HI  96793
Singh, Surendar Kaur 31 Kalo Aloa Way #5-B, Wailuku, HI  96793
Koyama, Darran Ronald 31 Kalo Aloa Way #5-C, Wailuku, HI  96793
Koyama, Rocephine Ganutisi 31 Kalo Aloa Way #5-C, Wailuku, HI  96793
Rausch Sandra Maros 31 Kalo Aloa Way #5-D, Wailuku, HI  96793
Tomita, Lisa Ann 23 Kalo Aloa Way #6-A, Wailuku, HI  96793
Carlson, Matthew Allen PO Box 1325, Kihei, HI 96753 
Fonseca, David Joseph PO Box 1325, Kihei, HI 96753 
Skog, Ellerey Unemori 23 Kalo Aloa Way #6-C, Wailuku, HI  96793
Skog, Michiko Erin Yamada 23 Kalo Aloa Way #6-C, Wailuku, HI  96793
Hughes, Kevn Michael 23 Kalo Aloa Way #6-D, Wailuku, HI  96793
Drummond Leinaala Teruya 15 Kalo Aloa Way #7-A, Wailuku, HI  96793
Taddei, Lee Ann 15 Kalo Aloa Way #7-B, Wailuku, HI  96793
Taddei, Paul Francis 15 Kalo Aloa Way #7-B, Wailuku, HI  96793
Zangari, Carolyn 15 Kalo Aloa Way #7-C, Wailuku, HI  96793
Freeman, Sandra Jean 15 Kalo Aloa Way #7-D, Wailuku, HI  96793
Shimada, Dean Kazuo 452 Palani Pl, Wailuku, HI 96793 
Shimada, Derek Noaki 452 Palani Pl, Wailuku, HI 96793 
Guico, Elvira Jimenez PO Box 330753, Kahului, HI 96733 
Kelly Family Revocable Trust PO Box 2411, Wailuku, HI 96793-7411 
Blette, Kent and Annetta, TTEES 84 Kinohi Loa Lp, Wailuku, HI 96793 
Ovens, Brigette B. Revocable Trust PO Box 1829, Wailuku, HI 96793 
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Andersen, Athena Denise 39 Kaalea Way #9-B, Wailuku, HI  96793
Andersen, John Magnus, Jr. 39 Kaalea Way #9-B, Wailuku, HI  96793
Jackson, Jennifer Anne 39 Kaalea Way #9-C, Wailuku, HI  96793
Thoemke, Michael Dale 39 Kaalea Way #9-C, Wailuku, HI  96793
Shiotani, Brooke M. PO Box 1628, Miles City, MT 59301-1628 
Shiotani Glenn Masamichi PO Box 1628, Miles City, MT 59301-1628 
Shiotani, Uta Gerhild Simms PO Box 1628, Miles City, MT 59301-1628 
Higuchi, Kelly L. H. 33 Kaalea Way #10-A, Wailuku, HI  96793
Bibat, Angie Siapno PO Box 330667, Kahului, HI 96733    
Bibat, Roman Gulla PO Box 330667, Kahului, HI 96733    
Balinbin, Bryan Conrad 33 Kaalea Way #10-C, Wailuku, HI  96793
Magla, Charles Dougas PO Box 3010, Kahului, HI 96733 
Black, Kris 3111 Breen Cir NW Calgary, AB T2L 1S6 
Black, Reba Ann & Paul 3111 Breen Cir NW Calgary, AB T2L 1S6 
Amaral, Deborah L. TR 25 Kaalea Way #11-B, Wailuku, HI  96793
Amaral, Jeffrey D. TR 25 Kaalea Way #11-B, Wailuku, HI  96793
Shishido, Craig Kazuyoshi 25 Kaalea Way #11-C, Wailuku, HI  96793
Felix, Janeth Guico PO Box 6402,  Kahului, HI 96733 
Felix, Paul Richard Jr. PO Box 6402,  Kahului, HI 96733 
Balderas, Reginald P O Box 522,  Kihei, HI 96753 
Kamai, Elena Marie 19 Kaalea Way #12-B, Wailuku, HI  96793
Kamai, Kevin Keaupuni 19 Kaalea Way #12-B, Wailuku, HI  96793
O'Kief, Kelly Michael 19 Kaalea Way #12-C, Wailuku, HI  96793
Rodrigues, Rio Del PO Box 105, Kihei, HI 96753 
Matsuoka, Bessie Setsuko PO Box 2893, Wailuku, HI 96793 
Matsuoka, Gunishi PO Box 2893, Wailuku, HI 96793 
Troy, Anne Wong 7199 Lake Cove Dr, Alexandria, VA 22315 
Smith, Lora Ann Seno 11 Kaalea Way #13-C, Wailuku, HI  96793
Black, Clifton 8595 Larkspur Lane, Gilroy, CA 95020 
Black, Deborah A. 8595 Larkspur Lane, Gilroy, CA 95020 
Black, Karl Nathan 8595 Larkspur Lane, Gilroy, CA 95020 
Black, Suenna Lynn 8595 Larkspur Lane, Gilroy, CA 95020 
D'Eliseo, Barbara Ann 1955 Walden Ln,  Napa, CA 94558 
Enriques, George Peter 41 Iliau Way, #14-B, Wailuku, HI  96793
Woolley, Antoinette Lee 41 Iliau Way, #14-B, Wailuku, HI  96793
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Chaves, Diane P. Trust 41 Iliau Way, #14-C, Wailuku, HI  96793
Persinger, Lisa Ellene 41 Iliau Way, #14-D, Wailuku, HI  96793
Shigeta, Roscoe Keahi PO Box 1375,  Wailuku, HI 96793 
Ikeda, Minhkhangoc 35 Iliau Way, #15-B, Wailuku, HI  96793
Le, Kent Hoang 35 Iliau Way, #15-B, Wailuku, HI  96793
Callaghan, Luke Aaron C/O Arnold Den Abe, PO Box 1787, Wailuku, HI 96793 
Wilczynski, Joanna C/O Arnold Den Abe, PO Box 1787, Wailuku, HI 96793 
Wolter, Claire Antone 35 Iliau Way, #15-D, Wailuku, HI  96793
Wolter, Olga Wailani 35 Iliau Way, #15-D, Wailuku, HI  96793
Lebowitz, Wonsuk 27 Iliau Way, #16-A, Wailuku, HI  96793
Matsui, Brent Tokio 27 Iliau Way, #16-B, Wailuku, HI  96793
Chun, Young Hwa Jahja 27 Iliau Way, #16-C, Wailuku, HI  96793
Jahja, Luke 27 Iliau Way, #16-C, Wailuku, HI  96793
Bibat, Angie Siapno PO Box 330667 Kahului, HI 96733 
Bibat, Roman Gulla PO Box 330667 Kahului, HI 96733 
Commercial Plumbing Properties LLC 1820 Colburn St Honolulu, HI 96819 
Dupont, Petra K. Rev Living Trust 529 Honoapiilani Hwy, Wailuku, HI 96793 
Marino, Thomas A. 529 Honoapiilani Hwy, Wailuku, HI 96793 
Bukewihge, Dorothy Jean 1014 Polaris Dr., Newport Beach, CA 92660 
Bukewihge, Dustin James 1014 Polaris Dr., Newport Beach, CA 92660 
Primeaux, Rachelle 17 Iliau Way, #17-D, Wailuku, HI  96793
Walker, Marimichael Moran 360 W Ocean Blvd, Apt E,  Long Beach CA 90802  
Fried, David Gene PO Box 12166, Lahaina, HI 96761 
Garcia, Bernadette 1109 Altic St., Houston, TX 77023 
Prestage, Peter James 1109 Altic St., Houston, TX 77023 
Gibson, Lisa Hoebreckx 2435 Burbank St., Honolulu, HI 96817 
Dann, Jonathan Edward 45 Kuaiwa Way, #19-A, Wailuku, HI  96793
Foust, Anna Marie 45 Kuaiwa Way, #19-A, Wailuku, HI  96793
Shirota-Zionkowski Trust 45 Kuaiwa Way, #19-B, Wailuku, HI  96793
Funes, Dominique Angel PO Box 681 Waimea HI 96796 
Philllips, Holly Marie 6 Loili PL,  Kahului, HI 96732 
Phillips, John J III 6 Loili PL,  Kahului, HI 96732 
Phillips, Margaret Mary 6 Loili PL,  Kahului, HI 96732 
Guico, Christopher J. 37 Kuaiwa Way, #20-A, Wailuku, HI  96793
Guico, Kama C. 37 Kuaiwa Way, #20-A, Wailuku, HI  96793
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Perreira, Jacqueline N. PO Box 330563,  Kahului, HI 96733 
McMillen, Georgia K. PO Box 1512,  Wailuku, HI 96793 
Fuqua, Raymond Eugene 37 Kuaiwa Way, #20-D, Wailuku, HI  96793
Applegate, Haku Jonathan 29 Kuaiwa Way, #21-A, Wailuku, HI  96793
Wash, James Joseph 29 Kuaiwa Way, #21-B, Wailuku, HI  96793
Wash, Lori Patrice 29 Kuaiwa Way, #21-B, Wailuku, HI  96793
Jennings, Janet PO Box 1028,  Puunene, HI 96784 
Jennings, Robert Russell PO Box 1028,  Puunene, HI 96784 
Tokishi, Dean Yasuki 29 Kuaiwa Way, #21-D, Wailuku, HI  96793
Toshiki, Nichole Haaleo L. 29 Kuaiwa Way, #21-D, Wailuku, HI  96793
Ortega, Elizabeth 23 Kuaiwa Way, #22-A, Wailuku, HI  96793
Greene, Wayne Ronald 23 Kuaiwa Way, #22-B, Wailuku, HI  96793
Cohan, Alison C. 23 Kuaiwa Way, #22-C, Wailuku, HI  96793
Cohan, Casey S. 23 Kuaiwa Way, #22-C, Wailuku, HI  96793
Smith, Nancy Jean 23 Kuaiwa Way, #22-D, Wailuku, HI  96793
Chu, Barry Darwin 19 Kuaiwa Way, #23-A, Wailuku, HI  96793
Fabozzi, Donald Joseph II 191 Moleholehu Lp, Kahului, HI 96732 
Fabozzi, Mary Ann 191 Moleholehu Lp, Kahului, HI 96732 
Greiner-Marcotte, Gail M. 38 Crane Ct, Alameda, CA 94502 
Greiner-Marcotte, Michael 38 Crane Ct, Alameda, CA 94502 
Toshiki, Ione Eiko 19 Kuaiwa Way, #23-D, Wailuku, HI  96793
Toshiki, Walter Hideo 19 Kuaiwa Way, #23-D, Wailuku, HI  96793

235001077 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235001067 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235001078 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235026040 Pascual, Donald Gorospe 19 Ohia Leo Place, Wailuku, HI 96793
235026039 Garcia Servio P. 25 Ohia Leo Place, Wailuku, HI 96793
235026042 Travis, Jennifer L Trust PO Box 1090, Puunene, HI 96784-1090
235026044 Acidera, Henry Pascua 558 Komo Ohia Street, Wailuku, HI 96793
235026043 Panos, Tammy L. 552 Komo Ohia Street, Wailuku, HI 96793
235026038 Egnatchik, Daniel Anthony 412 Olive Street, Apt. 258, Huntington Beach, CA 92648
235026037 McNabb, William and Myla 20 Ohia Leo Place, Wailuku, HI 96793
235026034 Tabbay, Efren Taasin PO Box 173, Kahului, HI 96733
235026036 Hoekstra, Peggy-An PO Box 517, Puunene, HI 96784-0517
235026035 Wellerstein, Susan Kate 12 Ohia Leo Place, Wailuku, HI 96793
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235026035 Wellerstein, Raphael Frederic 32 Hakoi Hema Place, Kihei, HI 96753
235026033 Suzuki Ryan Kazuo 538 Komo Ohia Street, Wailuku, HI 96793-2169
235026029 Tsukano, Byron Mino C/O Byron Tsukano, DDS, 1371 Lower Main Street, Suite 5, Wailuku, HI 96793
235026032 Aquino, Marcelino Mendoza PO Box 5028, Kahului, HI 96733
235026028 C. Brewer 26-238 Hawaii Belt Road, Hilo, HI 96720
235026030 Cremer, Brian Allen 15 Ohia Laka Place, Wailuku, HI 96793
235026046 C/O Towne Realty of Hawaii, Inc. PO Box 430, Wailuku, HI 96793
235026031 Martin, William Robert 526 Komo Ohia Street, Wailuku, HI 96793-2169
235026027 Bernardo, Benjamin Bocobo PO Box 77, Wailuku, HI 96793
235026045 other 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235001067 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813
235023110 Honda, Mel R. Trust 22 Uahaa Place, Wailuku, HI 96793
235023139 Riley, Wendy Jo 23 Uahaa Place, Wailuku, HI 96793
235023101 Yamada, Daryl Tadashi 11 Hanale Way, Kula, HI 96790
235023071 Dahilig, Teodorico Pagdilao 665 Komo`ohia Street, Wailuku, HI 96793
235023111 Lewin, Barry David PO Box 9022872, San Juan PR 00902
235023138 Bibb, Pok Yo PO Box 2387, Wailuku, HI 96793-7387
235023100 Kanekoa, Kawika Benedict 410 Kalua Drive, Wailuku, HI 96793
235023112 Enomoto, Clement John 30 Uahaa Place, Wailuku, HI 96793
235023137 Patel, Nilesh Hariharbhai 33 Uaha`a Place, Wailuku, HI 96793
235023099 Beltran, Ramon Rodrigues 597 Pohai Street, Kahului, HI 96732
235023113 Sokalski, John Roger Jr. 32 Uaha`a Place, Kihei, HI 96753
235023136 Santiago, Eric John 37 Uaha`a Place, Wailuku, HI 96793
235023098 Kuia, Gordon Buddy Hanalei PO Box 245, Wailuku, HI 96793
235023114 Rebold, Rhett Alan 2867 Spring Chapel Ct., Herndon, VA 20171
235023135 Rickard, Troy/Brandy Trust 41 Uahaa Place, Wailuku, HI 96793
235023097 Licht, Lorenzo Ernesto 640 Komo Ohia Street, Wailuku, HI 96793
235023115 Johnsen, Samuel E.W. 40 Uaha`a Place, Wailuku, HI 96793
235023134 Crooks, Debra Jean 45 Uaha`a Place, Wailuku, HI 96793
235023133 Glanzer,Charles E. Jr. 1318 W. Huron Street, Chicago, IL 60622
235023096 Nemoto, Casey Hajime 626 Komo`ohia Street, Wailuku, HI 96793
235023116 Ideda, Minhkhangoc 50 Uaha`a Place, Wailuku, HI 96793
235023132 Dumalanta, Wayne C/O Bustillos, Jeseph Jr/Lacey, 51 Uahaa Place, Wailuku, HI 96793
235023095 Domingo, Vilma Cudal 620 Komo`ohia Street, Wailuku, HI 96793
235023117 Okamura, John A.K. PO Box 1058, Puunene, HI 96784
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235023131 Carpenter,Vincent Dam 57 Uahaa Place, Wailuku, HI 96793
235023094 Arbogast, Eric Victor 616 Komo`ohia Street, Wailuku, HI 96793
235023118 Apana, Richard Alika PO Box 33093, Kahului, HI 96733
235023130 Deangelo, Raymond Joseph III 61 Uahaa Place, Wailuku, HI 96793
235023093 Campos, Elizabeth C. Trust PO Box 6106, Kahului, HI 96733
235023119 Ong, Eric Chun Trust 62 Uaha`a Place, Wailuku, HI 96793
235023129 Loewen, Gregory Wayne PO Box 165, Kihei, HI 96753
235023092 Bautista, Michael Daniel 604 Komo Ohia Street, Wailuku, HI 96793
235023128 Shammah Limited Partnership 669 South Alu Road, Wailuku, HI 96793
235023120 Macaheleg, Wendy G. Trust 36 Hoolalei Way, Kihei, HI 96753
235023091 Behnke, Thomas L. Trust PO Box 883, Haiku, HI 96708
235023127 Ebana, Benjamin Kipe 71 Uaha`a Place, Wailuku, HI 96793
235023121 Thoma, Judith Living Trust 68 Uaha`a Place, Wailuku, HI 96793
235023090 Chun, Lourdes Trust 594 Komo Ohia Street, Wailuku, HI 96793
235023122 Edwards, Barbara C. Tr. 72 Uaha`a Place, Wailuku, HI 96793
235023126 Leffler, David M. 75 Uahaa Place, Wailuku, HI 96793
235023089 Reny, Richard Charles Sr. 590 Komo Ohia Street, Wailuku, HI 967931
235023123 Trenholm, Loren Wallace 76 Uaha`a Place, Wailuku, HI 96793
235023125 Whitworth, Dominic James M. 79 Uahaa Place, Wailuku, HI 96793
235023088 Vickers, Mark Matthew Kaleinani 580 Komo`ohia Street, Wailuku, HI 96793
235023124 Taylor, Richard Randolph PO Box 2870, Wailuku, HI 96793
235023087 Piano, Rolly O. Revoc Trust 574 Komo Ohia Street, Wailuku, HI 96793
235023086 Polak, Simone Charlotte 564 Komo`ohia Street, Wailuku, HI 96793
235001085 Kehalani 1100 Alakea Street, 27th Floor, Honolulu, HI 96813







 
Components to be Addressed in an Elementary School Educational Plan January 2007 
o With Notes from 1/17/2007 WAILUKU II Elementary School ED PLAN Meeting 
o Notes from 1/30/2007 meeting 
o And Notes from 2/2/2007 meeting 
 
A. Guiding Principles 
 

1. Vision & Mission 
 

Every student is important, celebrate all students,  
Givens are good academics, good social skills, inclusion (differentiated instruction throughout)  
The school should be a safe haven that promotes tolerance and the self esteem and self worth of 
all students.  Students should be given opportunities to be leaders, given tasks to reach high 
expectations, encouraged to take risks within a safe environment 
 

2. Desired Characteristics/Personality of the new school 
 

Major Themes from 1/26/2007 visioning charette: 
1. Gathering Places – multiple types and sizes of places 
2. Center of Community – integral to the community 

a. Integrating school and adjacent community center 
b. Before & After school activity place 
c. A safe place / longer school day / a place where students want to be 
d. A place full of life and activity 

3. Child friendly, Welcoming 
a. Warm feeling where the community is welcome 

 

o School should have a friendly appearance; use of landscaping to soften edges 
o Welcoming, colorful, bright, cheery, a safe haven, calming colors, Not all concrete! 
o Recognition of students/student art work could be incorporated as part of building design 
 
3. General Learner Outcomes: 
 

• Self-directed Learner (The ability to be responsible for one’s own learning)  
• Community Contributor (The understanding that it is essential for human beings 

to work together)  
• Complex Thinker (The ability to demonstrate critical thinking and problem 

solving)  
• Quality Producer (The ability to recognize and produce quality performance and 

quality products)  
• Effective Communicator (The ability to communicate effectively)  
• Effective and Ethical User of Technology (The ability to use a variety of 

technologies effectively and ethically)  
 
4. How does the “Vision of a High School Graduate” relate at the elementary school 

level?  
Our vision of a Hawaii high school graduate is that all public school graduates will: 
• Realize their individual goals and aspirations;  
• Possess the attitudes, knowledge and skills necessary to contribute positively and 

compete in a global society;  
• Exercise the rights and responsibilities of citizenship; and  
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• Pursue post-secondary education and/or careers without need for remediation. 
 
B. Characteristics of Elementary School Students 
 

1. Describe the typical elementary school student 
2. Create a list of characteristics of elementary school students 
 

Growing rapidly, curious, energetic, developing coordination, need movement & “change of 
state” often, brain development, motor development, more tech oriented than past 
generations, need to be motivated and engaged, the younger ones are learning how to be at 
school (i.e. wayfinding, orientation are important), going from being dependent to 
independence, language is still developing, many are bilingual, active play, react strongly to 
change, need space to move, safe places,  
 

C. Student Organization 
 

1. Discuss Instructional Approaches – How will instruction be delivered…. by 
individual class, teaming per grade level or multi-grade level, by CORE approach, 
project based instruction, etc. 

 

Elementary classes need differentiated instruction, integrated learning opportunities 
Much of the learning is hands-on, unit based instruction 

 

o Teacher /student ratio (ideally 1:20 in lower el but tends to go up) 
 
2. How will students be organized?  Grade level, core, teams, family/pods, small 

learning communities?  Is looping desirable?  Describe the amount of 
separation/interaction desired between various grade levels. 

 

Grade levels will include Jr. K/K through 5, upper elementary should have their own space, 
but still be connected to lower el for certain grouping activities. 
Hard to set a specific # of classes per grade because of fluctuations in student population, but 
typically grade levels are grouped together 
 
Important to intersperse SPED rooms among the general classrooms for maximum inclusion 
opportunities. 

 

o WES Student Organization 
Once a quarter the upper grade meets the lower grades (Ohana Buddies – K/3rd grade, 
1st/4th grade, 2nd/5th grade) to eat lunch, tutor and participate in special activities. 

o Organized by a whole or half a grade level to team teach (language, art, math, etc.) 
o “Ohana Buddies” current program matching upper el students with lower el students. 
 
If clustering multiple grade level classrooms is implemented, need to address the different 
noise levels generated by each grade that may occur during different times of the day. 
   
3. Describe the general instructional environment/setting - i.e. general classrooms 
 For flexibility, consider use of operable walls at selected locations and incorporation 

of breakout rooms. 
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o Think outside the box for learning opportunities 
Characteristics of an ideal learning environment 

Flexibility to allow teachers to get away from “all desks in a row” 
Need space for small groups, quiet spaces, large group 
Easily arrange-able 
Need areas for lab / messy work – easily cleanable with sinks  

o Learning environments need to be “thermally comfortable”  i.e. air conditioning AND 
natural ventilation capability? 

o Lighting – natural lighting is highly desirable - fluorescent lighting isn’t as desirable 
o Acoustics in classroom settings is important – sound can be a big distraction 
o Factors that inhibit learning – things to avoid: 

Minimize distractions for student learning (heat, noise, echoing/poor acoustics, not 
enough or too much bright light) 

o Storage space within classrooms:  
Teacher needs – 10 different content areas, helps to have enclosed storage (dust 
concerns) 
Consider size of students for ease of access to supplies  
Student needs – cubbies seem to work well for elementary students 

o Electrical outlets should be located to provide maximum flexibility for teachers to 
rearrange furniture and learning settings within a classroom (i.e. cluster groups, U-shaped 
desk arrangements, pairing of desks, multiple activity centers, etc..) 

o Carpets – possibly okay for lower elementary reading/story telling area 
o Bathrooms need to be easily accessible for elementary age students 
o Differentiation and inclusion:  different settings are needed within a classroom (i.e. large 

group and individual areas too) 
o Maximize display areas – multi-use of walls/storage doors for student work/exemplars 
o Garden areas with indigenous plants for science / learning environments 
o Classrooms should have microscopes/science equipment/sinks 
o Within classrooms lots of hands-on learning takes place; need water/electricity 
o Upper el can get involved with vocational type activities (Ex. cooking relating to math) 
o Operable walls between classrooms – use often or selectively (between General &/or 

Specialty Classrooms) 
o Consider ‘break-out rooms’ connected to classrooms for small groups, tutoring, 

individual study opportunities, (supports differentiated learning opportunities) with visual 
control from classroom. 

 

Important to integrate specialty learning spaces among the general classes, - less wasted time 
lining up to go “across campus.”  Also for flexibility if specialty spaces need to become 
general classrooms due to shifts in population. 
 
Break-out rooms could be used to pull-out students. 
 
4. Identify curriculum and other focus areas to support the school’s guiding 

principles. 
 

o Elementary teaching is done in “units” which combine a variety of sensory experiences 
(i.e. Hawaiian Studies, multi-cultural education, social studies curriculum, 
interdisciplinary curriculums) 
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o Various programs offered at Wailuku ES – Enrichment, remediation in math, english and 
o ELL (English language learner) services are push-in or pull-out.  The ELL use computer 

programs and involve small groups of 8-10 students max. 
o Consider multi-sensory spaces for students: art, movement, dance… 
 

a. Identify special areas/spaces needed for specialty curriculums such as: art, 
creative movement, PE, music, science, cultural focus, media production. 
Consider how these can be taught in flexible classrooms/spaces. 

 

Typically IRAs (Resource teachers) come into the general classrooms for art, etc… 
Consider a ‘celebration room’ used for formal and informal presentations, always 
available (i.e. beyond classroom count), multi-use by all classes. 
Possibly 3 supplemental classrooms could have flexibility to be used as 3 distinct 
classrooms or be joined together to accommodate bigger groups or opened up to create 
larger spaces for creative movement, dance, etc… 
One possibility would be to locate these classrooms near the café to support 
performances, maybe even connected to stage for a larger presentation area, or more 
audience space. 

 

o WES Program: 
Kupuna – needs office/base, teaches Hawaiian language and culture in the existing 
classrooms (push-in).  One per school must be provided per the law.  Wailuku ES has 
3 kupunas.  They service every grade level (K-5). Lower grades are taught twice a 
week and upper grades are taught once a week for 45 minutes.  A garden could be 
used to grow Hawaiian plants (kappa making-mulberry, taro loi, kukui). 

o In existing school the resource teacher for creative movement holds classes in the 
café or on lanai areas.  Music resource teacher typically goes to classrooms. 

o Spaces needed for student performance, both formal and informal 
o Possible unique spaces:   

“Exploratorium” for interdisciplinary learning opportunities 
Performance space 
Hands-on instruction 
Technology centers 

o Consider a multi-purpose space to handle many size groups (30, 60, 90 or 120) 
o Flexibility in instructional spaces (ease in dividing space) is important for enrollment 

fluctuations and to accommodate a variety of group sizes. 
 
If a music room is provided, acoustic considerations need to be addressed to contain the 
sound. 
 
b. Consider the desired location of specialty classrooms in relation to core/general 

classrooms. 
 

Important to keep any specialty classrooms near general classrooms for ease of access, 
flexibility of use 

 

o Consider connecting faculty center to a supplemental classroom with operable 
partition to provide opportunity for “kitchenette” area to be used by classroom, also 
ease of access to other equipment 
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5. Integration of Technology:  All classrooms will have space to support technology 

(i.e. each general classroom will accommodate 7 computers: 6 for students, 1 for 
teacher); and there will be at least one Computer Resource Center per school.  
Suggest desired location / relationship of computer resource center to other spaces. 

 

o All classrooms should have media/technology capabilities tv/screen/computers... 
o Internet access and technology should be available throughout the campus 

(voice/video/data) 
o Consider ‘mobile labs’ for ease of access to technology (cart with rechargeable laptops) 
 
6. Consider ways to support teachers in their efforts to promote learning, and allow 

for interaction and sharing of ideas among staff (faculty centers, teacher planning 
centers). 

 

o Support the Professional Learning Communities (PLC), PLCs encourage teacher 
communication per grade level as well as articulation across grade levels. 

o Teacher office/work space should be close to classrooms for convenience 
o Common storage needed near classrooms 
o Teacher workspaces need to be available after hours without needing to access entire 

building (alarms could be zoned) 
o Items that will support teachers:  conference rooms for grade level articulation, easy 

access to supplies and workroom; encourage interaction among teachers by having 
workrooms convenient to classrooms; provide spaces to meet with parents, areas for 
teacher group planning, small group teacher meetings 

o Teachers need securable/lockable areas within classrooms 
o Teachers need: 

More time (may not be a facilities issue but a design that can support teachers is 
important) 
Access to prep materials, Accountability issues, 
Computer access (online report cards, ISPED, …) 

o Portable/movable equipment for shared use throughout the school would support 
project/problem-based learning 

o Teacher Workroom (copy machine, computers, printers, open storage) close to 
classrooms 

o Storage needs may change with multi-disciplinary curriculum 
o Staff parking close to classrooms would help teachers to transport their teaching 

materials. 
 
D. Special Education (SPED) 
 
o Wailuku ES has many severe SPED students (deaf, etc.).  Maui Waena IS has some severe 

SPED students that are tube fed.   
o See “Characteristics of an ideal learning environment” type comments under C. 
o Differentiation and inclusion:  different settings are needed within a classroom (i.e. large 

group and individual areas too) 
o Carpets – maybe none in special ed rooms due to clean up issues 
o Internet access and technology should be available throughout the campus (voice/video/data) 
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o SPED classrooms should be interspersed through-out the campus. 
o Consider locating one/some Sped classrooms close to the health room. 
 

1. Type of Instructional Delivery to be used - Inclusion, mainstreamed, resource 
services, self-contained, other? 

 
Need to support mainstreaming as much as possible, good for SPED students and builds 
tolerance among all students.   
 

o A variety of delivery methods is typical with the goal to maximize use of the least 
restrictive environment.  SPED population may vary, need to accommodate all types; will 
district designate this school to receive specific types (medically fragile, deaf, blind,…)? 

 
2. Types of instructional spaces to support program needs: 

• Self-contained (SC) classroom 
 

FSC rooms need to be interspersed with general classrooms.  One should be near 
accessible drop-off, one near Health Room (to more easily accommodate specific 
students who may have severe medical emergencies) 
 

o SPED – Instead of one large instructional surface, disperse whiteboard and 
tackboards throughout the room. It will allow a variety of teaching opportunities. 

o Fully Self Contained classrooms have kitchen / daily living curriculum 
o SPED FSC prefers mats rather than carpet for PT areas.  Mats are light and can be 

rearranged for flexibility.   
o Changing stations need to large enough and area needs privacy (privacy curtains) and 

storage for personal clothes, diapers, and wipes. 
o The “Mild population” always wants to go to the bathroom.  Restrooms and drinking 

fountain should be in the FSC to reduce wandering. 
o Typical facilities in an FSC Classroom include: Laundry facility, Restrooms, Shower 
o Speech Therapists and PT’s like being in the classroom (where the kids are) 
o In addition to teacher workstation, FSC Room needs area for EAs:  storage for EA 

manipulatives, personal items, secured records, and area for OT. 
 

• Additional SC classroom/s for various ability students / per grade level? 
 

• Resource Services Classrooms 
 

Resource classrooms should be counted as general classrooms because most “mild” 
SPED students will be mainstreamed.  However it is important to have smaller, “pull-
out” tutoring areas used not only for SPED students but also serve as differentiated 
learning spaces for gifted or other small group instruction.   
Also, all SPED teachers do need a “home base” even if most of their day is spent in 
general classrooms with “push in” students. 

 
The resource rooms (currently listed at 980 sf) could be reduced to create the additional 
meeting spaces. 

 

• Preschool SC Classroom(s) 
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o Wailuku ES Preschool has their own classrooms and play area. 
 

Separate play areas are important for preschool and kindergarteners too. 
 

Preschool SPED classrooms should accommodate a maximum of 8 kids. 
  
Wailuku ES currently has 20 SPED preschoolers. 
 
1 SPED preschool classroom is already provided in the FADS.  A portable classroom could 
be used to accommodate more SPED preschool students if needed. 

 
3. SPED offices for teachers are needed if classrooms are traded away due to 

inclusion/mainstreaming.  
 

4. Itinerant Room – Determine location, what/who it should be near.  This room is 
used to house support personnel, such as occupational & physical therapists.  Room 
is also used for IEPs & conferencing, etc.  

 

Could be located with Student Center or as counseling support room closer to the classrooms 
 

5. Any other types of spaces to be considered for SPED 
 

6. Restrooms, showers, kitchen, laundry areas, outdoor areas, passenger - loading 
areas, secured play areas (elementary) 

 

Consider security concerns of kindergarten and preschool, and Sped “runners” (students who 
aren’t yet comfortable with school.) 

 

o FADS information on SPED rooms 
1 – Itinerant Rm. (incl storage/teacher space)     330 sf 
4 – FSC                                                   1,550 sf  
Integrated throughout areas with general classrooms (1 for preschool?) 
2 – Resource Classroom       980 sf 
Consider using as general classrooms 
1 – Smaller FSC     1,200 sf 
Consider breaking up into smaller resource rooms with “home bases” for SPED teachers.  
Adults need to be where the kids are. 

 

o Wailuku ES SPED staffing/rooms 
1 – Severely Handicapped 
2 – Pre-K (preschool classrooms) 
1 – Deaf Ed (1 teacher, 2 aides for 3 or 4 students) 
9 or 10  more SPED teachers in other classrooms (push-in/pull-out, mainstream) 
Lower elementary has more aides  

 
E. Comprehensive Student Support Services (CSSS) 
 

Consider use of a Student Center close to admin as a base, but majority of spaces should be near 
the classrooms – the adults need to be where the students are.  Secure, private files need to 
centrally located. 
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o Not enough available conference space 
o Secure storage is very important because of all the testing, needs to be “under lock & key” 

and privacy concerns with student records. 
o PSAP 

Services Regular and SPED kids (K-1).  Lower Elementary counselor (for students who 
aren’t comfortable w/ school) 
The space should be welcoming/kid friendly.  Not typical office furniture to accommodate 
PSAP aides (1 or 2) and students. (larger than typical office size).  Security/privacy is 
important for confidentiality (test, etc…).  Use of manipulatives.  Pull-in and push-out. 

 

1. Type of services to be offered or particular agencies to be based on campus 
 
o Elementary schools have more speech services (small group) than middle schools. 

Wailuku WES has 2 full time staff. 
o Therapists and outside service providers need office and conference space.  Example: 

OT/PT providers sometimes need storage space and space to set up equipment  
 

2. Type of areas desired?  Typically DOE has provided 2,000 sf to include:  
• two conference rooms (350 sf each),  
• three offices (@170 sf each),  
• one reception/work production/storage area (490 sf),  
• two restrooms (1 adult, 1 child @ 60 sf each) 
• circulation space (180 sf) 

 

3. Role groups to be serviced - Students, parents, others? 
 

Elementary students need to have ease of access to services 
 

4. Hours of operation; volume of people to be serviced per hour/day/week, etc; parking 
requirements 

 

5. What are the functional relationships/ties with other personnel, services on campus 
(students, counselors, administration, parents/family coming on campus, etc…) 

 

6. Location on campus – Where should this component be located to best serve the 
school?   

 

A ‘student center’ is desirable as a home base for student support functions, located close to 
administration; easy to find by visitors; easy to get to from classroom areas, but counselors 
and some conference/support spaces should be even closer to classroom areas. 
 

F. Student Services Coordinator/Educational Assistant (SSC/EA) Office 
 

1. What are the functional relationships/ties with other personnel, services on campus 
(students, counselors, administration, visitors, etc.)? 

 

2. Privacy concerns?  
 

3. Should the SBBH (School Based Behavioral Health) be separate or a part of this 
component?   
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4 Offices to be closer to students/classrooms: 
SBBH, Upper & Lower El Counselors, PSAP (lower el) 
 
PSAP (typically 1 position) works w/ K-2nd grade kids and requires a counseling space. 
 

o It should be close to the SSC, other counselors and SPED.   
 

4. Location on campus – Where should this component be located to best serve the 
school?   

 

o SBBH is for students needing special help, near counseling and SPED.  SBBH office is 
for meetings (170 sf) and 1-on-1 tutoring.  One position per school, privacy is a concern. 

 
SBBH (typically 1 position) works w/ K-5th grade kids and requires a counseling space. 
 

G. Student Activities 
 

1. Discuss type of activities to be provided / fostered.  How would student activities be 
provided?   Integrated within curriculum, extra-curricular, combination, other. 

 

o Elementary schools tend to discourage use of money on campus so “school store” space 
could be “traded” and utilized as storage.  This activity could occur in a classroom. 

 
The student activities “sale window” could be used to support incentive programs.  Tokens 
could be used in place of money, which is typically discouraged at an elementary. 
If the student activities coordinator is also a teacher, she might opt to use her classroom to 
accommodate her student activities.  
 

2. Student Activities Coordinator Office is provided.  Are there other related facilities 
needed to support student activities?  Student store, classroom spaces, 
conference/meeting areas? 

 

SAC at elementary is often a teacher, so location of SAC Office and meeting area should be 
located with other student support functions so they could serve multiple uses. 
 

3. Student areas - Describe type and location of areas for students during non-
instructional time.  These areas will provide the variety of spaces to meet the daily 
activities of the students.  They would provide areas for passive and active 
interaction with others.  Safety and security (the ability to visually monitor students) 
would be desired criteria. 

 

Elementary age students need areas for jumping, active play; areas for small groups to 
socialize or study together outside in the shade; all areas need to be easily supervised. 
 

4. Assembly needs - Describe type of assemblies anticipated, number of students 
involved, frequency of the events.  How multi-purpose facilities could be used. 

 

Whole school assemblies would support idea of celebrating students, also by grade level. 
Parent/student event area also needed. 
May Day program and outdoor events 
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o Spaces needed for student performance, both formal and informal 
 

H. School/Community Connections 
 

1. How do you see the community interacting with the school? (parents/businesses, 
other resources) 

 

o It takes a village to educate a child 
Everyone has a role and should be involved in the design 
Students, educators, parents, community members,… 

 

2. Facilities/components on campus for this interaction? (frequency & timing may 
determine location on site - perimeter or front of the campus to allow easy access if 
during school hours/after school easier access?) 

 

o Provide lots of parking. 
 

3. School’s anticipated impact on the community.  Use of facilities by the community, 
traffic, & parking within the community. 

 

o School - Community Connections – Currently through the PCNC, community volunteers 
come in to tutor during and after school.   

o Parent night focuses on relationships/content areas/special occasions/activities.   
o “Wildcat recognition dinner” recognizes outstanding students and workshops are for 

parents and students or Baldwin HS students provide childcare activities.   
o Summer outreach for tutoring,  
o Active PTA, community has supervised use of the library and/or cafeteria. 
 

I. Administration 
Review organization chart / positions for the school and how they will interact.  

 

o Administration areas should have easy access, be the front door of the school, welcoming 
o Having enough parking supports the “welcoming” feeling of the school (for parents, teachers, 

staff) 
 

1. Location of the administration - principal and vice-principal offices in relationship 
to the overall campus design.  Centralized or decentralized per various grade levels  

 
The Vice Principal typically deals with students and parents.  The VP should be located close 
to the Principal.  The VP office should be large enough to accommodate small group 
meetings. 
 
2. Location of the counselors 
 

Counselors need to be located close to classrooms, where students feel comfortable going to 
see them, where the counselors can interact daily with the students and teachers. 
 
3. Location of PCNC 
 

o PCNC space should have the ability to open after hours, w/ access to restrooms and 
visible signage from administration entry.   
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o Need to provide a lot of storage, accessibility to workroom, and easily visible from the 
visitor’s parking.   

o Close proximity to Administration would facilitate communication. 
 
The PCNC should be located close to the Principal’s office.  They need to check-in at the 
administration office before they go to the PCNC room. 
 
4. Location of conference rooms 
 

o Not enough available conference space on WES, and most, campuses. 
 

5. Location of Health Services 
 

J. Library / Information Resource Center / Media Center 
 

o Library/Media Center – name should reflect that it’s not just a library anymore.  Should be 
easily accessible (for teachable moments) easy access to materials 

 

1. How should staff be involved in the educational process? 
 

The Library/Media Center staff can support the students by having materials readily 
available, being welcoming to all, being student focused. 
 

2. Who uses this facility (individual students/classes/larger size groups/community)? 
 

Students use library/media center more than any other group; mostly classes, small groups 
and individuals. 

 
5th graders in groups of 2 or 3 children visit the library for individual research. 

 
Surveillance of elementary students is critical in a library. 
 
At an elementary level, carrels are not used very often in the library. 
 
All deliveries need to first be checked in at the administration office. 
Square footage is provided for a receiving area in the administration to accommodate 
deliveries that need to be processed.  The receiving area would be convenient for processing 
library book deliveries. 
 
Portable broadcast equipment would allow you the flexibility to broadcast from anywhere on 
campus. 
 
A video production space is needed.  Wailuku ES has a video production program. 
 
 

3. What should the relationship of this facility be to the other components of the 
school? 

 

Needs to be easily accessible by classes, not as important to be at the front of the campus.  
Use by community outside groups won’t be often, and with permission. 
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The computer resource lab should be co-located with the library/media center. 
 
The Library is the heart of the school.  It should be in close proximity to all the classrooms. 

 

o Internet access and technology should be available throughout the campus 
(voice/video/data) 

 
K. Student Dining Area/s 
 

1. How would daily dining needs be met? (allowable Student Dining area seats a little 
over half of the design enrollment at one time)  

 

Typical day-to-day dining will be supervised in cafeteria.  Informal seating areas could be 
provided outside in shaded areas for special class lunches, or small group get-togethers. 
 

o Supervision is important. Wailuku ES accommodates 3 cafeteria shifts. 
 
Food Service Information:  The cafeteria will have a serving kitchen.  The food will be 
prepared at Iao ES. 
 
Okay with providing a specialty classroom at the cafeteria. 
 

2. Main dining area supplemented with satellite areas?  By grade level, divisions of 
school, family-style?  

 

3. Stages - Portable vs. Permanent? 
 

A permanent stage is desirable to support recognition and celebration of students. 
 

o Spaces needed for student performance, both formal and informal 
o In existing school the resource teacher for creative movement holds classes in the café or 

on lanai areas.  Music resource teacher typically goes to classrooms. 
 
Dressing rooms in the cafeteria should be designed for dual use to maximize the use of the 
space. (i.e. Designing the boys and girls next to each other with an operable partition between 
the two space. The space could be used as a conference room by opening up the operable 
partition. 
 

4. Outdoor areas for dining? 
 

If satellite areas are provided they need to be well supervised and may not be used on a 
regular basis. (Supervision and maintenance concerns). 
Informal shaded seating areas with tables for studying/eating would support students who 
aren’t always going to be out on the playfield at recess.   
Readily accessible restrooms and drinking fountains should be provided. 
 

5. Accommodation of vending machines? 
 

Not a priority at elementary schools  
 

L. Outdoor Areas 
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See notes above under outdoor areas for dining.  Shaded seating areas near playfields (for 
supervision) would be desirable.   
Provide easily accessible location for minor first-aid supplies and sports equipment storage. 
 

o Handicap accessibility throughout the campus is important (including playgrounds). 
o Garden areas with indigenous plants for science / learning environments 
o Project based learning/problem based learning - Provide shared outdoor areas for informal 

teaching areas. 
o Covered walkways are desirable 
o Good playground structures are needed, safe and accessible 
o Play equipment should be included for students with special needs. 
o Play ground equipment should be accessible (good surface).  Haiku park has a good 

accessible playground. 
o Kindergarten playground should be separate from the 1st graders (PSAP suggestion) 
o Wailuku ES is experiencing an overuse of their playfield (grass is dying).  Used by students 

for 4 recesses, Kama ’aina Kids, baseball, May day activities, etc. 
 

1. Location of the play court (ideally this would be covered, but it’s a budget item) 
 

o Covered Areas for rainy days, covered walkways.  Covered playcourt with presentation 
area could serve dual use 

o Provide ‘whole school’ storage (PE equipment, furniture, specialty items) 
 

2. Outdoor stages/presentation areas - typically adjacent to the cafeteria 
 

May Day presentation and other performances need to be accommodated, with shade. 
o Spaces needed for student performance, both formal and informal 
 

3. Bicycle storage areas 
 

Given the inclusion of bikeways in the surrounding neighborhoods, there will be more bikes 
on this campus than at Wailuku ES.  Security and safety should be considered. 
 

4. Who will use various play fields?  (Accommodations for community groups such as 
Little League, soccer leagues, Summer Fun programs). 

 

Because other park by Wailuku ES is heavily used it is envisioned that these play fields will 
also be used by community groups.  (Developer has not finalized plans for neighboring 
community center, which may impact type of after hours use desired on school campus.) 
 

M. Safety & Security Issues  
 

The school should be a safe haven for students. 
 

o Alarm systems - should be easy to use, teacher-friendly. 
o Teacher workspaces need to be available after hours without needing to access entire 

building (alarms could be zoned) 
o Security Office should possibly have access from exterior, or also be separately alarmed. 
o Displays of student work should be protected from vandalism/weather 
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1. Discuss ways and means of providing a safe and secure environment for students, 
staff, and community.  (perimeter control, building openings, arrangement/layout 
of facilities) 

 

o To help with security:  provide good lighting; provide phones in all rooms; situate 
buildings so neighbors can help “watch” campus 

o Consider security concerns of kindergarten and preschool, and Sped “runners” (students 
who aren’t yet comfortable with school.) 

o Bathrooms need to be easily accessible for elementary age students 
 

2. Determine desired entry into the site by pedestrians, private car, buses, and service 
vehicles.  Ideally, these should be separated for the safety of students and staff.  
(Suggest location and functional relationship desired for the passenger drop-off 
areas, Bus loading/unloading, SPED van areas, staff & visitor parking) 

 

3. How can the building orientation and play areas enhance the safety of students? 
 

o Big safety concern – minimize areas for students to hide in; consider ease of campus 
supervision throughout the design 

 

N. Sustainability Goals 
 

Inclusion of sustainability goals is a given. 
 

1. How important is sustainability/energy efficiency in the design of the school? 
 

o Learning environments need to be “thermally comfortable”  i.e. air conditioning AND 
natural ventilation capability? 

 

2. Should the campus facilities be considered as learning tools for sustainability? 
 

Educating the next generation to be aware of human impact on environment is important. 
 

3. How should recycling be integrated with the school?  Access to Recycle Bins? 
 

Although Maui doesn’t have a lot of recycling opportunities, there should be designated areas 
that make it easy for students and staff to recycle. 
Need to ask the Kehalani developer how recycling will be handled in the neighborhoods. 
 

O. Other Considerations 
 

1. Consider the use of multi-level facilities to gain additional open space. 
 

Wailuku ES has 2 story facilities, and given the sloping site and need for grading, 2 story 
buildings are not considered a negative.  Stairways should be open (supervisable), airy and 
safe. 
 

2. How can maintenance be made more efficient? 
 

Sufficient storage areas need to be provided in easily accessible locations throughout the 
school. 
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o Custodial Service Center – Custodial staff may need to frequently clean-up severe SPED 
classrooms.  Close proximity should be considered. 

o Provide ‘whole school’ storage (PE equipment, furniture, specialty items) 
o Maintenance – easy to clean (red dirt location).  Look at alternate flooring products 

instead of carpet. 
 

3. Access to Public Telephones 
 

4. Access to Trash Bins 
 

There should be designated areas throughout the school for trash bins, readily accessible for 
students and staff.  Possibly provide built-in containers (with trash bins hidden) in corridors. 
 
5. Covered Walkways / Drop Off.  
 
School does not qualify for covered walkways, but a covered waiting area for both buses and 
parent pick-up is important.  Buses should be separated from other traffic. 
 
o Would like covered walkways. 
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itted to the State D

epartm
ent of 

H
ealth for review

 and approval.   
 W

e w
ill provide your office w

ith a copy of the D
raft EA

 for your review
.  W

e appreciate your 
input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner



February 2, 2010 
 Sgt. Stephen T. O

rikasa, A
dm

inistrative Sergeant/W
ailuku Patrol D

ivision 
C

ounty of M
aui Police D

epartm
ent 

55 M
ahalani Street 

W
ailuku, H

I 96793 
 Subject: 

Pre-C
onsultation for D

raft Environm
ental A

ssessm
ent  

 
W

ailuku II Elem
entary School 

W
ailuku, M

aui, H
aw

aiÿi 
 

 
(2) 3-5-001:67, 77, 78 (pors.) 

  D
ear M

r. O
rikasa: 

 Thank you for your Pre-C
onsultation com

m
ent letter dated D

ecem
ber 14, 2009 concerning the 

D
raft EA

 for the W
ailuku II Elem

entary School.   
 In response to your com

m
ents a traffic im

pact analysis w
as com

pleted by A
EC

O
M

, Inc in 
N

ovem
ber 2009 as part of this project.  The report concludes that the proposed elem

entary 
school project is forecast to add a sm

all num
ber of trips to the roadw

ay system
 outside the 

K
ehalani M

auka subdivision and w
ould not have an adverse im

pact on traffic operations.  The 
roadw

ay 
system

 
is 

expected 
to accom

m
odate 

the 
increase 

in 
am

bient 
traffic 

and 
school 

generated traffic w
ith adequate m

itigation.   
 A

ccording 
to 

the 
study, 

the 
projected 

Levels 
of 

Service 
(LO

S) 
at 

the 
three 

signalized 
intersections 

(H
onoapiilani 

H
ighw

ay 
and 

K
ehalani 

Parkw
ay, 

H
onoapiilani 

H
ighw

ay 
and 

K
uikahi D

rive, and H
onoapiilani H

ighw
ay and W

aiko D
rive) w

ill not change.  The K
uikahi 

D
rive intersection w

ill require m
itigation to operate at LO

S “C
” during both peak hours.  The 

K
uikahi D

rive eastbound approach is forecast to operate at LO
S “D

” in both peak hours since its 
green phase w

ould be shortened by the high volum
es of opposing left turns.  The tw

o W
aiko 

D
rive approaches are currently operating at LO

S “D
” in the m

orning peak hour, and are forecast 
to rem

ain at this level.  D
uring the future afternoon peak the intersection is forecast to operate at 

LO
S “D

” due to the single lane on the W
aiko D

rive w
estbound approach.  This also causes the 

northbound approach of H
onoapiilani H

ighw
ay to operate at LO

S “E”.   Several locations w
ere 

identified 
as 

needing 
m

itigation 
in 

the 
future 

regardless 
of 

the 
proposed 

project. 
 

The 
recom

m
ended m

itigation m
easures are sum

m
arized in the Traffic Im

pact A
ssessm

ent R
eport 

(TIA
R

). 
 W

e w
ill provide your office w

ith a copy of the D
raft EA

 for your review
.  W

e appreciate your 
input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner









February 2, 2010 
 Jeffrey K

. Eng, D
irector 

C
ounty of M

aui D
epartm

ent of W
ater Supply 

200 South H
igh Street 

W
ailuku, M

aui, H
I 96793 

 Subject: 
Pre-C

onsultation for D
raft Environm

ental A
ssessm

ent  
 

W
ailuku II Elem

entary School 
W

ailuku, M
aui, H

aw
aiÿi 

 
 

(2) 3-5-001:67, 77, 78 (pors.) 
 D

ear M
r. Eng: 

 Thank you for your Pre-C
onsultation com

m
ent letter dated January 11, 2010 concerning the 

D
raft EA

 for the W
ailuku II Elem

entary School.   
 In response to your com

m
ents a Prelim

inary Engineering R
eport (PER

) w
as com

pleted by A
ustin 

Tsutsum
i &

 A
ssociates, Inc. in January 2010 as part of this project.  The projected average daily 

w
ater dem

and for this project is approxim
ately 31,958 gallons per day (gpd), w

hich includes 
dom

estic and irrigation uses.  The prelim
inary w

ater dem
and calculations are sum

m
arized in 

the PER
.  The D

epartm
ent of Education w

ill w
ork closely w

ith K
ehalani M

auka and your 
departm

ent to identify additional w
ater source to m

eet the dem
and for the proposed school 

project.   
 The State of H

aw
aii D

epartm
ent of Education has also indicated interest in gaingin certification 

of project by U
S G

reen B
uilding C

ouncil under the Leadership in Energy and Environm
ental 

D
esign (LEED

) for Schools Silver rating.  A
s such, the project w

ill be designed to m
inim

ize 
environm

ental im
pacts and ensure that developm

ent is done in a sustainable m
anner.  This 

project w
ill incorporate w

ater efficient technology and design, and appropriate vegetation and 
landscaping to m

oderate w
ater irrigation dem

ands.  Single-pass, w
ater-cooled system

s w
ill not 

be used in this project.  Low
-flow

 w
ater conserving fixtures w

ill be utilized and ground cover 
w

hich does not require irrigation w
ill be used in large quantities.  A

ppropriate native H
aw

aiian 
and Polynesian-introduced plants as recom

m
ended in the M

aui C
ounty Planting Plan – Plant 

Z
one 4 w

ill be used w
here practicable.  A

lso, autom
ated irrigation controllers w

ill be equipped 
w

ith rain-sensors or sim
ilar devices that allow

 real-tim
e adjustm

ents to the irrigation schedule 
based on hourly w

eather inform
ation.  The recom

m
ended B

est M
anagem

ent Practices (B
M

P) 
designed to m

inim
ize infiltration and runoff w

ill be incorporated and im
plem

ented during 
construction to the extent possible. 
 W

e w
ill provide your office w

ith a copy of the D
raft EA

 for your review
.  W

e appreciate your 
input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner





February 2, 2010 
 Patti K

itkow
ski, M

aui D
istrict H

ealth O
ffice 

State of H
aw

aii D
epartm

ent of H
ealth 

54 H
igh Street 

W
ailuku, M

aui, H
I 96793 

 Subject: 
Pre-C

onsultation for D
raft Environm

ental A
ssessm

ent  
 

W
ailuku II Elem

entary School 
W

ailuku, M
aui, H

aw
aiÿi 

 
 

(2) 3-5-001:67, 77, 78 (pors.) 
  D

ear M
s. K

itkow
ski: 

 Thank you for your Pre-C
onsultation com

m
ent letter dated January 7, 2010 concerning the 

D
raft EA

 for the W
ailuku II Elem

entary School.   
 In 

response 
to 

your 
com

m
ents 

the 
proposed 

project 
w

ill 
com

ply 
w

ith 
the 

H
aw

aiÿi 
A

dm
inistrative R

ules (H
A

R
) C

hapters 11-46, 11-54, and 11-55.  A
n application for a N

ational 
Pollution 

D
ischarge 

Elim
ination 

System
 

(N
PD

ES) 
perm

it 
w

ill 
be 

subm
itted 

to 
the 

State 
D

epartm
ent of H

ealth for review
 and approval.  A

 noise perm
it w

ill be obtained before the 
com

m
encem

ent of this project. 
 W

e w
ill provide your office w

ith a copy of the D
raft EA

 for your review
.  W

e appreciate your 
input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner 



February 2, 2010 
 B

rennon T. M
orioka, Ph D

., PE, D
irector of Transportation 

State of H
aw

aii D
epartm

ent of Transportation 
869 Punchbow

l Street 
H

onolulu, H
I 96813 

 Subject: 
Pre-C

onsultation for D
raft Environm

ental A
ssessm

ent  
 

W
ailuku II Elem

entary School 
W

ailuku, M
aui, H

aw
aiÿi 

 
 

(2) 3-5-001:67, 77, 78 (pors.) 
 D

ear M
r. M

orioka: 
 Thank you for your Pre-C

onsultation com
m

ent letter dated January 8, 2010 concerning the 
D

raft EA
 for the W

ailuku II Elem
entary School.   

 In clarification, the proposed project w
ill not serve as a com

m
unity center, how

ever, the school 
facilities w

ill be available for general com
m

unity uses w
hen not otherw

ise used for instructional 
purposes.  This policy is in accordance w

ith the H
aw

aiÿi A
dm

inistrative R
ules D

epartm
ent of 

Education Title 8 Subtitle 2.  C
urrently, there is no park adjoining the subject school facility.   

 A
 traffic im

pact analysis w
as com

pleted by A
EC

O
M

, Inc in N
ovem

ber 2009 as part of this 
project.  The report concludes that the proposed elem

entary school project is forecast to add a 
sm

all num
ber of trips to the roadw

ay system
 outside the K

ehalani M
auka subdivision.  The 

school traffic is not anticipated to have an adverse im
pact on traffic operations.  The roadw

ay 
system

 is expected to accom
m

odate the increase in am
bient traffic and school-generated traffic 

w
ith adequate m

itigation.   
 A

ccording to the study, the projected levels of service of the three signalized intersections 
(H

onoapiilani H
ighw

ay and K
ehalani Parkw

ay, H
onoapiilani H

ighw
ay and K

uikahi D
rive, and 

H
onoapiilani H

ighw
ay and W

aiko D
rive) w

ill not change.  The K
uikahi D

rive intersection w
ill 

require m
itigation to operate at levels of service C

 during both peak hours.  The K
uikahi D

rive 
eastbound approach is forecast to operate at levels of service D

 in both peak hours since its 
green phase w

ould be shortened by the high volum
es of opposing left turns.  The tw

o W
aiko 

D
rive approaches are currently operating at levels of service D

 in the m
orning peak hour, and 

are forecast to rem
ain at this level.  D

uring the future afternoon peak the intersection is forecast 
to operate at levels of service D

 due to the single lane on the W
aiko D

rive w
estbound 

approach.  This also causes the northbound approach of H
onoapiilani H

ighw
ay to operate at 

levels of service E.  Several locations w
ere identified as needing m

itigation in the future 
regardless of the proposed project.  The recom

m
ended m

itigation m
easures are sum

m
arized in 

the Traffic Im
pact A

ssessm
ent R

eport (TIA
R

). 
 W

e w
ill provide your office w

ith four copies of the D
raft EA

 per your request.  A
 copy of the 

TIA
R

 w
ill also be subm

itted for your review
 and approval.  W

e appreciate your input and 
participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner







February 2, 2010 
 C

arty C
hang, A

cting C
hief Engineer, Engineering D

ivision 
State of H

aw
aii D

epartm
ent of Land and N

atural R
esources  

P.O
. B

ox 621 
H

onolulu, H
I 96809 

 Subject: 
Pre-C

onsultation for D
raft Environm

ental A
ssessm

ent  
 

W
ailuku II Elem

entary School 
W

ailuku, M
aui, H

aw
aiÿi 

 
 

(2) 3-5-001:67, 77, 78 (pors.) 
  D

ear M
r. C

hang: 
 Thank you for your Pre-C

onsultation com
m

ent letter dated D
ecem

ber 29, 2009 concerning the 
D

raft EA
 for the W

ailuku II Elem
entary School.   

 In response to your com
m

ents w
e have attached a prelim

inary w
ater calculation for your use 

(subject to change).  W
e w

ill provide your office w
ith a copy of the D

raft EA
 for your review

.  
W

e appreciate your input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner 

  Project:   
W
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W
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Computed by:  GKT 

                   
     TMK:        (2) 3-5-001: Por. of 067, 077 & 078 

 
Date:  February 2010 [1 of 2] 

 
 

 
 

                             Austin, Tsutsumi & Associates, Inc.   �   Civil Engineers    �   Surveyors 
                             1871 W

ili Pa Loop  �  Suite A  �  W
ailuku, HI  96793 �  ( 808) 244-8044 

 

PR
E

L
IM

IN
A

R
Y

 W
A

T
E

R
 D

E
M

A
N

D
 C

A
L

C
U

L
A

T
IO

N
S 

Project Site D
escription

 
 *Students – 550 

 
 *Faculty/Staff – 69 

 
 *Transient V

isitors – 10 
 

  
 

 Total = 629 persons 

D
epartm

ent of W
ater Supply Standard

 (Table 100-18, W
ater System

 Standards) 

 
 Students 

 
 

 
 **60 gallons / student 

 
 60 gallons/day x 550 students = 33,000 gallons/day (includes dom

estic and landscape) 

A
verage D

aily D
em

and

 
 (Table 3.3, A

W
W

A
 W

ater D
istribution System

s H
andbook) 

 
 School, w

ith cafeteria and show
ers 

***18 gallons / person 

 
 D

om
estic W

ater D
em

and

550 students x (18 gallons / person / day) = 9,900 gals/day 
69 faculty/staff x (18 gallons / person / day) = 1,242 gals/day 

 
10 transient visitors x (18 gallons / person / day) = 180 gals/day 

 
TO

TA
L 

 
 

 
 

11,322 gals/day

 
 Landscape Irrigation D

em
and

 
 

      ****20,636 gallons/day

Total D
em

and

 
 

      11,322 + 20,636 = 31,958 gallons/day 

 
 

      31,958 gallons/day < 33,000 gallons/day 
O

K
 



  Project:   
W

ailuku II Elementary School 
 

Job No:  M-07-510 
     

W
ailuku, Maui, Hawaii 

 
Computed by:  GKT 

                   
     TMK:        (2) 3-5-001: Por. of 067, 077 & 078 

 
Date:  February 2010 [2 of 2] 

 
 

 
 

                             Austin, Tsutsumi & Associates, Inc.   �   Civil Engineers    �   Surveyors 
                             1871 W

ili Pa Loop  �  Suite A  �  W
ailuku, HI  96793 �  ( 808) 244-8044 

 

Y
early D

em
and

*A
ssum

ptions: 180 school days per year for students 
 

 
220 days per year for faculty/staff and transient visitors 

550 students x (18 gallons / person / day) x (180 days / year) = 1,782,000 gals/year 
69 faculty/staff x (18 gallons / person / day) x (220 days / year) = 273,240 gals/year 

 
10 transient visitors x (18 gallons / person / day) x (220 days / year) = 39,600 gals/year 

TO
TA

L 
 

 
 

 
 

 
2,094,840 gals/year

* 
N

um
bers provided by the D

epartm
ent of Education.  

** 
Includes provisions for staff/faculty and landscape irrigation per D

epartm
ent of W

ater Supply. 
*** 

18 gallons/person derived by averaging the 16-21 gallons/person range per W
ater D

istribution 
System

s H
andbook and rounding dow

n. 
**** 

Landscape Irrigation D
em

and provided by W
alters, K

im
ura, M

otoda, Inc., January 14, 2010.  



February 2, 2010 
 K

en C
. K

aw
ahara, P.E., D

eputy D
irector 

D
LN

R
 C

om
m

ission on W
ater R

esource M
anagem

ent 
P.O

. B
ox 621 

H
onolulu, H

I 96809 
 Subject: 

Pre-C
onsultation for D

raft Environm
ental A

ssessm
ent  

 
W

ailuku II Elem
entary School 

W
ailuku, M

aui, H
aw

aiÿi 
 

 
(2) 3-5-001:67, 77, 78 (pors.) 

 D
ear M

r. K
aw

ahara: 
 Thank you for your Pre-C

onsultation com
m

ent letter dated January 11, 2010 concerning the 
D

raft EA
 for the W

ailuku II Elem
entary School.   

 In response to your com
m

ents a Prelim
inary Engineering R

eport (PER
) w

as com
pleted by A

ustin 
Tsutsum

i &
 A

ssociates, Inc. in January 2010 as part of this project.  The projected average daily 
w

ater dem
and for this project is approxim

ately 31,958 gallons per day (gpd), w
hich includes 

dom
estic and irrigation uses.  The prelim

inary w
ater dem

and calculations are sum
m

arized in 
the PER

.  C
urrently, the D

epartm
ent of Education (D

O
E) is w

orking closely w
ith K

ehalani 
M

auka developer to identify additional w
ater source to m

eet the dem
and for the proposed 

school project.  Subsequently, an application for W
ater U

se Perm
it w

ill be subm
itted for review

 
and approval.  The K

ahalani M
auka and D

O
E team

 w
ill coordinate w

ith the Engineering 
D

ivision of the State D
epartm

ent of Land and N
atural R

esources to incorporate this project into 
the State W

ater Projects Plan. 
 The State of H

aw
aii D

epartm
ent of Education has also indicated interest in gaingin certification 

of project by U
S G

reen B
uilding C

ouncil under the Leadership in Energy and Environm
ental 

D
esign (LEED

) for Schools Silver rating.  A
s such, the project w

ill be designed to m
inim

ize 
environm

ental im
pacts and ensure that developm

ent is done in a sustainable m
anner.  This 

project w
ill incorporate w

ater efficient technology and design, and appropriate vegetation and 
landscaping to m

oderate w
ater irrigation dem

ands.  The B
est M

anagem
ent Practices (B

M
P) 

designed to m
inim

ize infiltration and runoff w
ill be incorporated and im

plem
ented to m

inim
ize 

the im
pact of the project to the existing area’s hydrology. 

 W
e w

ill provide your office w
ith a copy of the D

raft EA
 for your review

.  W
e appreciate your 

input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner





February 2, 2010 
 G

eorge P. Y
oung, R

egulatory B
ranch C

hief 
U

S A
rm

y C
orps of Engineers, H

onolulu D
istrict 

Fort Shafter, H
I 96858 

 Subject: 
Pre-C

onsultation for D
raft Environm

ental A
ssessm

ent  
 

W
ailuku II Elem

entary School 
W

ailuku, M
aui, H

aw
aiÿi 

 
 

(2) 3-5-001:67, 77, 78 (pors.) 
  D

ear M
r. Y

oung: 
 Thank you for your Pre-C

onsultation com
m

ent letter dated January 25, 2010 concerning the 
D

raft EA
 for the W

ailuku II Elem
entary School.   

 In response to your com
m

ents there is no perennial, interm
ittent stream

, or w
etland presented 

in or adjacent to the proposed project area.  D
irect and indirect im

pact to the W
aters of the 

U
nited States (W

O
U

S) by construction of project structures and associated ground disturbing 
activities is not anticipated.   
 W

e w
ill provide your office w

ith a copy of the D
raft EA

 for your review
.  W

e appreciate your 
input and participation in the pre-consultation process. 
 Sincerely, 
 G

R
O

U
P 70 IN

TER
N

A
TIO

N
A

L, IN
C

. 

 
Jeffrey H

. O
verton, A

IC
P, LEED

 A
P 

Principal Planner 



April 14, 2010   
 
Wayde T. Oshiro, Housing Administrator 
County of Maui 
Department of Housing and Human Concerns 
Housing Division 
35 Lunalilo Street, Suite 103 
Wailuku, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Oshiro: 
 
Thank you for your comment letter dated April 12, 2010 concerning the Draft 
Environmental Assessment for Wailuku II Elementary School.   
 
We acknowledge that based on your review, the subject property is not subject to 
Chapter 2.96, Maui County Code and that at present, the Department of Housing and 
Human Concerns has no additional comments on the subject matter at this time.  
 
Your comments will be included in the Final Environmental Assessment report.  We 
appreciate your input and participation in the environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner
 



April 20, 2010 
 
Tamara Horcajo, Director 
County of Maui 
Department of Parks and Recreation 
700 Haliÿa Nakoa Street, Unit 2 
Wailuku, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Ms. Horcajo: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 5, 2010, and appreciate the support of 
the Maui County Department of Parks and Recreation of this project.  
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner





April 20, 2010 
 
Jeffrey S. Hunt, AICP, Planning Director 
County of Maui 
Department of Planning 
250 South High Street 
Wailuku, Maui, Hawaii 96793 
 
Attention:  Clayton I. Yoshida, AICP, Planning Program Administrator 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Yoshida: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated March 9, 2010, with comments from the Maui 
County Department of Planning in preparation of the Draft Environmental Assessment. 
 
Since the Draft Environmental Assessment has been published, some of your concerns may 
have been addressed in the report.  Nevertheless, we do want to respond to each of your 
concerns directly.  
 

1. Project’s land use designation: 
 
Thank you for the information regarding the land use designations relating to the 
proposed project.  This information is contained in the Draft EA. 
 

2. The use of State or County lands or funds trigger Chapter 343, Hawaii Revised 
Statutes, compliance: 
 

 No response necessary. 
 
3. Accepting authority: 

 
The State of Hawaii Department of Education is the accepting agency for the Draft 
EA.  The County of Maui Department of Planning and Permitting is the accepting 
agency for the Project District Phase II Application and Amendment    

 
4. Traffic, drainage, water, wastewater, archaeological and cultural resources, noise, 

and connectivity to surrounding neighborhoods: 
 
The Draft EA addresses traffic, drainage, water, wastewater, archaeological and 
cultural resources, and noise.  We will include an assessment of connectivity to the 
surrounding neighbors in the Final EA.  Thank you for raising this concern.  

 
5. Anticipated operations of the school: 
 

The school has the design enrollment of 550 students with 69 faculties and staff.  
After school activity usage is expected to have similar pattern as the existing 



Wailuku Elementary School, which includes:  A+ program (approximately 160 
students) from 2:00-5:30 daily; tutoring services with private companies daily in 
classrooms from 2:00-4:30 (approximately 65 students); homework help and 
tutoring by school staff 3 times per week from 2:00-3:30 (approximately 65 
students).  Evening events include mainly cafeteria use for community 
organizations 2-3 times per week from 5:30-9:30 PM, and school events for parents 
from 6:30-8:30 PM every week.  The library will also be used as an alternative 
meeting site for school events for small groups of parents.   

 
6. Project’s consistency with Wailuku-Kahului Community Plan: 
 

The project’s consistency with the applicable goals, objectives and implementing 
actions of the Wailuku-Kahului Community Plan has been addressed in Chapter 5 
of the Environmental Assessment report. 

 
7. Project District Phase II and III review and approval process: 
 

Thank you for explaining that the Kehalani Project District Phase II application will 
be reviewed by the Commission whereas the Phase III application will be reviewed 
by the Department. We will coordinate applications appropriately. 

 
8. Land use allocation compliance with Wailuku-Kahului Project District 3: 
 

An explanation of how the proposed project will comply with the land use 
allocations contained in Project District 3 is described in the Environmental 
Assessment report. Thank you for ensuring that this topic is addressed. 

 
9. Project District Compliance Report: 
 

Kehalani Mauka, LLC will be providing an updated project district Compliance 
Report addressing how conditions of approval which pertain to the area of the 
school site have been complied with under a separate cover. 

 
10. Public participation: 
 

Public participation in the environmental review process is critical to the success of 
this project. The Environmental Assessment report documents the community 
meeting and engagement process including issues raised from the surrounding 
neighborhoods.  

 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



April 20, 2010 
 
Danny Matsuura, Assistant Chief 
For Gary A. Yabuta, Chief of Police 
County of Maui 
Police Department 
55 Mahalani Street 
Wailuku, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Matsuura: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated March 23, 2010, indicating that the Maui 
County Police Department has no objections to the progression of this project at this time. 
 
The Department raised a concern about vehicular movement safety along Kehalani Mauka 
Parkway, particularly during the school construction period. To minimize impacts on traffic 
flow, the State and contractor will coordinate with the Maui County Police Department 
during the construction period your proposed solution of modifying the phase times of the 
existing traffic signal at the intersection of Honoapiilani Highway and Kehalani Mauka 
Parkway.   
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner





April 27, 2010 
 
Milton Arakawa, Director of Public Works 
County of Maui 
Department of Public Works 
200 South High Street, Room No. 434 
Wailuku, Maui, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Arakawa: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 13, 2010.   
 
The Department of Education, in collaboration with Kehalani Mauka, LLC, will be 
responsible for all required improvements as required by Hawaii Revised Statues, Maui 
County Code, and rules and regulations.  We appreciate your reminder that applicable 
construction plans shall conform to Hawaii Standard Specifications for Road and Bridge 
Construction dated 2005 and Standard Details for Public Works Construction, 1984; and 
the applicable site traffic-control plans shall conform to Manual on Uniform Traffic Control 
Devices for Streets and Highways, 2003.   
 
We appreciate your recommendation of posting No Parking/No Stopping/Standing on both 
sides of Kehalani Parkway to keep dropping off and picking up students along the street 
during school days.  Also, landscape plantings along Kehalani Parkway frontage will be 
provided with root barriers to prevent uplifted sidewalks, curbs, and pavements as 
recommended. 
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



April 20, 2010 
 
Don Medeiros, Director 
County of Maui 
Department of Transportation 
200 South High Street 
Wailuku, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Medeiros: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated March 18, 2010, indicating that the Maui 
Department of Transportation has no comments on this project at this time.  
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



April 27, 2010 
 
George Young, Regulatory Branch Chief  
U.S. Army Corps of Engineers, Honolulu District 
Fort Shafter, HI 96858 
 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Young: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter and the approved jurisdictional determination dated 
April 23, 2010 stating that a DA permit is not required for this project.  
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
 
 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner





April 27, 2010 
 
Loyal Mehrhoff, Field Supervisor 
United States Department of the Interior 
Fish and Wildlife Service 
Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122, Box 50088 
Honolulu, HI 96850 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Mehrhoff: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 19, 2010.  
 
To address the concern of seabird fall-out, the design of the school’s facility lighting will 
utilize best practices for night lighting having full cutoff dark night fixtures.  All associated 
lighting will follow Maui county lighting ordinance.  
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



April 26, 2010 
 
Edward Teixeira, Vice Director 
State of Hawaii 
Department of Civil Defense 
3949 Diamond Head Road 
Honolulu, HI 96816 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Teixeira: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 22, 2010.  Per your recommendation, the 
construction of the school facilities will comply with applicable building codes.   
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



April 20, 2010 
 
Russ K. Saito, State Comptroller 
State of Hawaii 
Department of Accounting and General Services 
P.O Box 119 
Honolulu, HI  96810-0119 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Saito: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter stamped March 31, 2010, indicating that the State 
Department of Accounting and General Services have no comments at this time.  We 
appreciate your note that the proposed project does not impact any of the State DAGS 
projects or existing facilities. 
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner







April 29, 2010 
 
Skippy Hau, Aquatic Biologist 
Division of Aquatic Resources-Maui 
Department of Land & Natural Resources 
130 Mahalani St. 
Wailuku, HI  96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Hau: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 21, 2010 inquiring more details on the 
stormwater runoff and how the project will affect the Wai'ale Wastewater Treatment 
Facility.      
 
The detailed runoff calculation is provided in Appendix E – Preliminary Engineering Report 
(Austin Tsutsumi & Associates, Inc.) of the Draft Environmental Assessment.  The runoff 
generated from the project site will be collected by an existing underground drainage 
system which is routed to the Waikapu Retention Basin and will not flow into the Wai’ale 
Reservoir.  Also, sewage from the project will be treated at the Kahului Wastewater 
Treatment Facility. Therefore, it'll not affect Wai'ale Wastewater Treatment Facility.  We 
understand that the civil engineer also followed up with you during a telephone 
conversation on April 29, 2010. 
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process.  Please contact us if 
you have further questions or require additional information. 
 
 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



April 20, 2010 
 
Alec Wong, P.E. Chief 
State of Hawaii 
Department of Health 
Clean Water Branch 
P.O Box 3378 
Honolulu, HI  96801-3378 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Wong: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 1, 2010, indicating that the State 
Department of Health Clean Water Branch has no comments at this time.   
 
We appreciate your reminder that all discharges related to the project construction and 
operation activities must comply with the Water Quality Standards.  
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner





April 14, 2010    
 
Patti Kitkowski, Maui District Health Office 
State of Hawaii Department of Health 
54 High Street 
Wailuku, Maui, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
 
Dear Ms. Kitkowski: 
 
Thank you for your review of the Draft Environmental Assessment for the proposed Wailuku II 
Elementary School.   
 
Your have received your letter dated April 12, 2010 indicating no additional comments than 
those provided in the pre-consultation phase.  
 
We appreciate your guidance to the Standard Comments found at the Department’s website: 
http://hawaii.gov/health/environmental/env-planning/landuse/landuse.html and will review 
these in regards to the environmental assessment.  
 
A copy of your comments will be included in the Final Environmental Assessment.  We 
appreciate your input and participation in the environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 

 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



May 6, 2010 
 
Brennon Morioka, Ph D., P.E., Director 
State of Hawai’i 
Department of Transportation 
869 Punchbowl Street 
Honolulu, HI 96793 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Mr. Morioka: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your letter dated April 25, 2010, indicating that the State 
Department of Transportation is concluding its review of the DEA and Traffic Impact 
Analysis Report (TIAR) that was prepared for the proposed project and will provide 
additional comments at a later date.  
 
A copy of your letter will be included in the Final Environmental Assessment report. We 
appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner



May 07, 2010 
 
Jocelyn Perreira 
Wailuku Main Street Association 
1942 Main Street 
Wailuku, HI 96793-1748 
 
 
Subject: Draft Environmental Assessment  

Wailuku II Elementary School 
TMK: (2)3-5-001:77 and 78 (por.) 
Wailuku, Maui, Hawaiÿi 

 
 
Dear Ms. Perreira: 
 
Thank you for reviewing the Draft Environmental Assessment for Wailuku II Elementary 
School.  We have received your comments via telephone call on May 7, 2010.   
 
The State Department of Education has committed to involve the community in the 
planning for Wailuku II Elementary School.   A Charrette process was conducted in early 
2007 as a series of focused planning and intensive on-site decision-making sessions by a 
team of interested “stakeholders”.  Four main goals were accomplished from the process: 
(1) a common vested interest in the design and support of the project’s vision; (2) prudent 
decisions as a result of input gathered from all stakeholders’; (3) collaborative effort in 
producing a set of documents that address all aspects of design; and (4) efficient and cost-
effective end product as a result of the collaborative process.  The Visioning Charrette 
identified the following major design themes and supporting themes to guide the project 
conceptualization. 
 
Major Themes 

1. Gathering Places – multiple types and sizes of places 
2. Center of Community – integral to community 
3. Child Friendly, Welcoming 

 
Supporting Themes 

1. Reflect Historic Character of Wailuku 
2. Pedestrian Friendly 
3. Safety 
4. Malti-ethnic, multi-generational 
5. Green 

 
The agencies and individuals participated in the Charrette process during the pre-
consultation period include: 
 

� Department of Education, Maui 
� Department of Education, Facilities Development Branch 
� Department of Accounting and General Services, Maui 
� Kehalani Mauka, LLC 
� Stanford Carr Development, LLC 
� Group 70 International, Inc 
 

� Austin Tsutsumi & Associates, Inc 
� Walters Kimura Motoda, Inc 
� Englekirk Partners, Inc 
� Lincolne Scott Ltd, Inc 
� Mizo & Associates, Inc 
� Joella Taguchi, Wailuku Resident & Parent 
� Dallas Taguchi, Iao School Student 
� Quincee Taguchi, Wailuku Elementary School Student 
� Wendy Kobashigawa, Wailuku Elementary School Parent 
� Spencer Powell, Iao School Student 
� Kalena Potter, Wailuku Elementary School Student 
� Makana Keola-Igarta, Wailuku Elementary School Student 

 
 
The following are responses to your specific questions: 
 
1. Authentic building material, natural land forms, and natural ventilation 
 
The design team put forth their best efforts to achieve design concepts within limited 
construction budget.  Natural land forms of the site are preserved where practicable. 
However, the building and site design of the school is required to meet accessibility 
requirements and safety regulations per the most current editions of the Americans with 
Disabilities Act guidelines (ADAAG).  Design for the Administration, Cafeteria and Library 
buildings, which are the iconic buildings on the school campus, are inspired by the historic 
buildings of the Wailuku town.  The materials used will reflect the character of the 
Territorial period Wailuku buildings.  As cost allows, an EFS or cement plaster coating will 
be used on the exterior surface in keeping with the design intent of making these buildings 
follow the historical reference.  Due to cost constraint, red metal roofing will be used in 
lieu of the tile roofing on these iconic buildings.  The school is considering the use of a 
mixed mode AC system which incorporates both natural ventilation and mechanical air 
conditioning.  Spaces are designed with cross ventilation and ceiling fans to promote 
natural ventilation when AC is off.   
 
2. Covered walkways, building height, courtyard landscapes, and pedestrian access 
 
Walkways along the buildings will be covered.  However, walkways connecting the 
buildings will be tree-lined to reflect the character of Main Street and High Street of the 
Wailuku town.  Building H which houses Grades 4 and 5 is the only 2-story building on 
campus, due to space requirement and site limitation.  The courtyards will consist primarily 
of grassed areas with accent planting.  There are pedestrian walkways which connect the 
street walkways from Kehalani subdivisions to the campus.  Unfortunately, the site’s steep 
slope made it impractical to include any bike paths. 
 
 
 
 
 
 
 
 



A copy of your comment will be included in the Final Environmental Assessment report. 
We appreciate your participation in this environmental review process. 
 
Sincerely, 
 
GROUP 70 INTERNATIONAL, INC. 
 
 
 
 
 
Jeffrey H. Overton, AICP, LEED AP 
Principal, Chief Environmental Planner
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