




























































Attachment B

CZM Program Federal Consistency Review, Letter dated September 11, 2009







Attachment D

Assessment of Impacts to Essential Fish Habitat, October 4, 2013



AECOS Inc. [FILE: 1363.doc]  Page | 1 

 

Assessment of impacts to Essential Fish Habitat  
Kūhiō Highway Short-Term Improvements Project  
Wailua, Kaua‘i 
 

 
October 4, 2013  AECOS No. 1364 
 
Chad Linebaugh 
AECOS, Inc.  
45-939 Kamehameha Hwy, Suite 104 
Kāne‘ohe , Hawai‘i  96744 
Phone: (808) 234-7770  Fax: (808) 234-7775 Email: aecos@aecos.com 
 

 
 
Introduction 

 
The State of Hawai‘i, Department of Transportation (DOT), Highways Division is 
proposing improvements to Kūhiō Highway along an approximately 1-km 
(0.65-mi) section of highway (herein the “Project”) in the Kawaihau District on 
the Island of Kaua‘i (Fig. 1).  AECOS, Inc. was contracted by Wilson Okamoto 
Corporation1 to assess the impacts of the Project on Essential Fish Habitat 
(EFH)2

 

.  This report details EFH near the Project site, anticipated impacts of the 
Project to nearshore waters and fish habitats, and provides a list of fishes 
recently identified near the Project area.  

Project Description 
 
Kūhiō Highway is planned to be widened on the southbound side from three to 
four lanes between the intersections of the Temporary Kapa‘a Bypass Road and 
Kuamo‘o Road. Other accessory improvements would be implemented with this 
highway widening.  The existing right-turn storage lane along Kuamo‘o Road 
would   also   be   extended  200 m  (650 ft)  from  its   intersection   with   Kūhiō  
 

                                                 
1 Report prepared for environmental entitlements and to become part of the public record for the 

Project. 
2 Magnuson-Stevens Fishery Conservation and Management Act. Public Law 94-265, as amended 

through October 11, 1996. 
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Figure 1.  Location of the Project on the Island of Kaua‘i.  
 

 
 
Highway.  This  highway  project  (Federal  Aid  Project  No.  56A-01-06)  is 
collectively referred to as the “Kūhiō Highway Short-Term Improvements; 
Kuamo‘o Road to Temporary Bypass Road Project." 
 
The Project does not propose any in-water work, but includes tunneling under 
the Wailua River (estuarine reach), and work near the Coco Palms Lagoon, 
Kaloko Marsh, and Waipouli Canal.  Marine waters with the potential to be 
effected include Wailua Bay.  These five water bodies may receive runoff 
originating from the Project area during construction and may be influenced by 
any operational impacts from the Project roadway improvements. 

 
Essential Fish Habitat 

 
The 1996 Sustainable Fishery Act amendments to the Magnuson-Stevens 
Fishery Conservation and Management Act (MSFCMA) and subsequent EFH 
Regulatory Guidelines (NOAA, 2002) describe provisions to identify and protect 
habitats of federally-managed marine and anadromous fish species. Under the 
various provisions, federal agencies that fund, permit, or undertake activities 
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that may adversely affect EFH are required to consult with the National Marine 
Fisheries Service (NMFS).  
 
Congress defines EFH as “those waters and substrate necessary to fish for 
spawning, breeding, feeding, or growth to maturity.” EFH is further defined by 
the existing regulations (MSFCMA, 1996; NOAA, 2002).  “Waters” include 
aquatic areas and their associated physical, chemical, and biological properties 
that are used by fish and may include aquatic areas historically used by fish 
where appropriate; “substrate” includes sediment, hard bottom, structures 
underlying the waters, and associated biological communities; “necessary” is 
defined as required to support a sustainable fishery and the managed species’ 
contribution to a healthy ecosystem; and “spawning, breeding, feeding, or 
growth to maturity” covers a species’ life cycle.  
 
EFH provisions in MSFCMA designate that species harvested in sufficient 
quantities to require fisheries management be subdivided into similar 
Management Unit Species (MUS).  Four MUS are currently managed in Hawaiian 
waters: bottomfish, precious corals, crustaceans, and coral reef ecosystem.  In 
the waters surrounding the Hawaiian Islands, EFH for coral reef ecosystem MUS 
as defined by the Final Coral Reef Ecosystem Fishery Management Plan 
(WPRFMC, 2001) and subsequent Fishery Ecosystem Plan for the Hawaiian 
Archipelago (WPRFMC, 2005) “includes all waters and habitat at depths from 
the sea surface to 50 fathoms extending from the shoreline (including state and 
territorial land and waters) to the outer boundary of the Exclusive Economic 
Zone (EEZ).”   
 
 

Aquatic Environment at Project Site 
 
The Project has potential to indirectly impact on aquatic environments found in 
the  Wailua River, Coco Palms Lagoon, Waipouli Canal, and Wailua Bay.  The 
estuarine reach of the Wailua River is a wide slow, brackish-water flow with 
mangrove (Rhizophora mangle) thickets lining much of the banks.  The river 
empties into Wailua Bay just seaward of Kūhiō Highway.  The Coco Palms 
Lagoon is a boulder-lined, enclosed lagoon whose brackish waters do not 
regularly flow into the Wailua River despite the presence of a small channel 
connecting the two water bodies.  The Waipouli Canal is connected to the man-
made channels of the Waiākea watershed and flows north towards its coastal 
outlet in Kapa‘a about 1.3 mi north of the Wailua Bay.   
 
The benthic substratum of the nearshore marine waters of Wailua Bay, fronting 
the Project (Fig. 2) consists of a large sand channel extending offshore from the 
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mouth of the Wailua River with limestone pavement to the north and south of 
the channel.  A patch of fine sediment (“mud”) exists in the immediate vicinity of 
the river mouth.  Benthic coverage of the limestone pavement is mostly turf 
algae nearshore and macroalgae further offshore (Fig. 3).   Though coral 
colonies are certainly present in nearshore waters, a well-defined coral reef is 
not.   
 
 

 

 
Figure 2. Benthic substratum in the Project vicinity (NOAA, 2007).  

Note--yellow lines indicate the location of the Project. 
 

 
 
A listing of 122 species of algae, invertebrates, and fish identified from surveys 
near the Project area is presented in Appendix A.  The listing is comprised of 
biota identified from surveys in Coco Palms Lagoon, Coco Palms Drainage Canal, 
and Waipouli Canal (AECOS, 2007), Wailua River estuary (AECOS, 2007; Parham 
et al, 2008), nearshore marine water north of the Project area (AECOS, 2010), 
and in the coastal estuaries of the Kawailoa watershed (AECOS, 2013) to the 
south of the Project area (Fig. 4).  The list comprises freshwater, brackish, and 
marine species inhabiting marine and estuarine waters near the Project area.  
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Figure 3. Benthic coverage of substratum in the Project vicinity (NOAA, 2007). 

Note--yellow lines indicate the location of the Project. 
 

 
The biota of the Coco Palms Lagoon and Waipouli Canal comprises mostly 
naturalized species dominated by tilapia and poeciliid fishes.  The estuarine 
reach of the Wailua River is home to a mix of native and naturalized species 
including marine fishes that regularly enter the estuary.  Wailua Bay is home to 
a broad assemblage of marines species, most of which are common in nearshore 
water of all the Hawaiian Islands.  
 
 

Assessment of Impacts 
 
Direct Construction Impacts 
 
The Project does not propose to add or modify any in-water structures or 
habitat and proposes no in-water work.  The Project will not have any direct 
impacts on EFH. 
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Figure 4.  Field survey locations for list of species anticipated in Project vicinity. 
 
 

 
Indirect Construction Impacts 
 
The only potential for indirect impacts to EFH exists in pollutants carried in 
runoff from the Project site.  Pollutants commonly present in roadway surface 
runoff include: sediment, heavy metals, bacteria, nutrients, oil, and grease 
(USEPA, 1995). 
 
A detailed topographical survey and analysis of drainage patterns by Wilson 
Okamoto Corp. indicates eight distinct flow regimes for runoff in the Project 
area (Fig. 5).  Four drainage areas with discharge rates (2 year, 1 hour storm 
event calculations) ranging from 0.7 to 3.4 cubic feet per second (cfs) drain 
towards Wailua Bay.  Natural evaporation and percolation in sand will likely 
diminish and filter runoff heading into Wailua Bay, as the flow must cross the 8 
to 33 m (25 to 100 ft) wide beach.  Two drainages totaling only 2.8 cfs enter the 
Wailua River.  The Coco Palms Lagoon receive 1.4 cfs, while Kaloko Marsh 
receives 4.4 cfs; and Waipouli Canal collects up to 1.0 cfs under the calculated 
scenario.   
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Figure 5. Location of the Project drainage discharge locations into state waters 
(Source: Wilson Okamoto Corp.). 

 
 
 
The low anticipated runoff rates at the Project site indicate that standard dust, 
erosion, and sediment control methods will be adequate to prevent excessive 
pollutant loads entering state waters during construction.  Silt fencing will be 
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implemented in all drainages entering Wailua Bay, Kaloko Marsh, Coco Palms 
Resort, and Waipouli Canal.  Runoff entering Wailua River will be controlled by 
a combination of silt fencing and aggregate filter pouches.  Silt curtains will be 
utilized in the Coco Palms drainage canal (north of side of Kuamo‘o Rd.) and in 
the Kaloko Marsh work area. To prevent the spread of pollutants from work 
areas, designated ingress/egress corridors and plastic lined vehicle wash down 
stations will be established in each work area.  The material and equipment 
storage areas will be confined by a plastic-lined earthen containment berm.  
Additionally, project-specific material waste, hazardous waste, and spill 
prevention plans have been designed and will be implemented during the 
Project.  Indirect impacts on EFH from construction are not expected if 
described BMPs are implemented and adhered to.  
 
Operational Impacts 
 
Long term changes in the Project area follow from the widening of the highway 
and extension of the existing right turn lane on south-bound Kūhiō Highway at 
Kuamo‘o Road.  The creation of additional impervious surfaces will increase 
slightly runoff in the Project area.  The bulk of this additional paved areathe 
new right turn lanewill drain to the Coco Palms Lagoon as a result of 
crowning of the roadway.  As such, the lagoon will continue to serve as a sink 
for sediments, nutrients, and other pollutants off the highway.  As the lagoon 
does not typically connect across the land to the Wailua River or Wailua Bay, 
these pollutants will likely not reach coastal waters or EFH. 
 
The highway widening will increase the pavement area and inevitably increase 
surface runoff.  However, based on a 2-year, 1-hour storm event, the total 
discharge from the highway is estimated to increase from 44.02 cfs to 47.33 cfs; 
that is, the additional pavement from this project would generate an additional 
3.31 cfs (7%) of surface runoff.  Drainage patterns would be unchanged.  
Therefore, the project is not anticipated to have any long-term adverse impact 
on EFH. 
 

Conclusions 
 
The proposed Kūhiō Highway Short-Term Improvements; Kuamo‘o Road to 
Temporary Bypass Road Project is not expected to have short- or long-term, 
direct or indirect impacts to the physical, chemical, or biological properties of 
state waters at the Project site.  No effect to soft or hard bottom substrata or 
attached biological communities is anticipated.  Coral reef ecosystems, 
crustacean fisheries, and associated EFH will not be adversely impacted by the 
Project. 
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Appendix A 
 
Aquatic and Marine Species near the 

Project Site 
 

 
  



 

 

 
PHYLUM, CLASS, ORDER      

  
FAMILY 

Genus species 

 
 

Common name 

Moanakai 
Rd. Near-

shore Reef 

Coco 
Palms 

Lagoon 

Kawailoa 
Watershed 
Estuaries 

Wailua 
River 

Estuary 

CYANOPHYTA CYANOBACTERIA     
 Oscillatoria sp.   X   
 Schizothrix sp.   X   
 Undetermined spp.  X    
CHLOROPHYTA GREEN ALGAE     
 Cladophora catenata  X    
 Cladaphora sp.   X   
 Dictyosphaeria versluysii  X    
 Halimeda discoidea  X    
 Microdictyon sp.  X    
 Rhizoclonium sp.   X   
HETEROKONTOPHYTA BROWN ALGAE     
 Dictyota sp.  X    
 Dictyota ceylanica  X    
 Dictyota friabilis  X    
 Padina japonica  X    
 Ralfsia pangoensis  X    
 Sargassum echinocarpum  X    
 Turbinaria ornata  X    
RHODOPHYTA RED ALGAE     
 Acanthophora spicifera spiny seaweed X    
 Ahnfeltiopsis flabelliformis  X    
 Amansia glomerata  X    
 Galaxaura rugosa  X    
 Hydrolithon spp.  X    
 Laurencia sp.  X    
 Lithophyllum spp.  X    
 Martensia fragilis  X    
CNIDARIA, ANTHOZOA, ZOANTHIDEA     

ZOANTHIDAE     
 Palythoa caesia blue-gray zoanthid X    

CNIDARIA, ANTHOZOA, SCLERACTINIA     
ACROPORIDAE      

 Montipora patula sandpaper rice coral X    
FAVIIDAE      

 Cyphastrea ocellina ocellated coral X    
POCILLOPORIDAE     

 Pocillopora damicornis lace coral X    
 Pocillopora meandrina cauliflower coral X    
 Pocillopora eydouxi antler coral X    

PORITIDAE      
 Porites compressa finger coral X    
 Porites lutea mound coral X    
 Porites lobata lobe coral X    

SIDERASTREADAE      
 Psammocora stellata stellar coral X    

ANELLIDA, POLYCHAETA WORMS     
AMPHINOMIDAE      

 Eurythoe complanata orange fireworm X    



 

 

PHYLUM, CLASS, ORDER      
  

FAMILY 
Genus species 

 
 

Common name 

Moanakai 
Rd. Near-

shore Reef 

Coco 
Palms 

Lagoon 

Kawailoa 
Watershed 
Estuaries 

Wailua 
River 

Estuary 

MOLLUSCA, BIVALVIA BIVALVES     
MYTILIDAE      

 Brachidontes crebristriatus Hawaiian mussel X    
MOLLUSCA, GASTROPODA SNAILS     

APLYSIIDAE      
 Dolabella auricularia eared sea hare, 

kualakai 
X    

CYPRAEIDAE      
 Cypraea caputserpentis Snakehead cowry, 

leho kupa 
X    

 Cypraea mauritiana humpback cowry, 
leho ahi or leho pa‘a 

X    

LITTORINIDAE      
 Nodilittorina hawaiiensis Hawaiian 

periwinkle 
X    

 Paesiella tantilla keeled periwinkle X    
 Littoraria intermedia dotted periwinkle X    
MURICIDAE      

 Drupa ricina spotted drupe X    
 Morula granulata granular drupe, 

maka‘awa 
X    

 Drupa (drupa) ricinus 
albolabris white-lipped drupe X    

NERITIDAE      
 Nerita picea black nerite, pipipi X    
PATELLIDAE      

 Cellana exarata black-foot ‘opihi X    
 Cellana sandwicensis yellow-foot ‘opihi X    
SIPHONARIIDAE      

 Siphonaria normalis false ‘opihi, ‘opihi 
‘awa 

X    

THIARIDAE      
 Melanoides tuberculatus red-rimmed melania  X   
 Tarebia granifera quilted melania  X   

ARTHROPODA, MAXILLOPODA, THORACICA     
CHTHAMALIDAE      
 Chthamalus proteus Caribbean barnacle X    

ARTHOPODA, CRUSTACEA, DECAPODA     
ALPHEIDAE      

 Alpheus sp. snapping shrimp X    
CALAPPIDAE      

 Calappa hepatica common box crab X    
CALLIANASSIDAE      

 Corallianassa borradailei Borradaile’s ghost 
shrimp 

X    

CAMBARIDAE      
 Procambarus clarkii American crayfish    X 

GRAPSIDAE      
 Grapsus tenuicrustatus  ‘a‘ama X    
       



 

 

PHYLUM, CLASS, ORDER      
  

FAMILY 
Genus species 

 
 

Common name 

Moanakai 
Rd. Near-

shore Reef 

Coco 
Palms 

Lagoon 

Kawailoa 
Watershed 
Estuaries 

Wailua 
River 

Estuary 

GRAPSIDAE cont.      
 Metopograpsus thukuhar  kukuau; purple claw 

shore crab 
  X  

 Pachygrapsus plicatus pleated rock crab X X   
PALAEMONIDAE      

 Macrobrachium 
grandimanus (E) Hawaiian prawn   X X 

 Macrobrachium lar Tahitian river 
prawn 

  X  

 Palaemon debilis feeble shrimp  X   
PALINULARIDAE      

 Panularis penicillatus tufted spiny lobster  X    
PORTUNIDAE      

 Scylla serrata Samoan crab  X   
XANTHIDAE      

 Liomera sp. liomera X    
 indet. xanthid crab X    
ECHINODERMATA, ECHINOIDAE      
   DIADEMATIDAE      
 Echinothrix calamaris banded urchin  X    
   ECHINOMETRIDAE      
 Echinometra mathaei rock-boring urchin X    
 Echinometra oblonga oblong urchin X    
ECHINODERMATA, HOLOTHUROIDAE      
   HOLOTHURIIDAE      
 Actinopyga mauritiana white-spotted sea 

cucumber, loli 
X    

 Holothuria atra black sea cucumber X    
 Holothuria arenicola sand sea cucumber, 

kohe lelewa 
X    

 Holothuria whitmaei teated sea 
cucumber, loli 

X    

VERTEBRATA, PICES FISHES     
ACANTHURIDAE      

 Acanthurus triostegus convict tang, manini X    
 Acanthurus nigrofuscus lavender tang X    
 Naso unicornis bluespine 

unicornfish, kala 
X    

 Zebrasoma flavescens yellow tang, 
lau‘ipala 

X    

BLENNIDAE      
 Cirripectes vanderbilti scarface blenny, 

pao‘o 
X    

 Entomacrodus marmoratus marbled blenny, 
pao‘o 

X    

 Istiblennius zebra (E) Hawaiian zebra 
blenny, pao‘o 

X    

CENTRARCHIDAE      
 Lepomis macrochirus bluegill    X 

      



 

 

PHYLUM, CLASS, ORDER      
  

FAMILY 
Genus species 

 
 

Common name 

Moanakai 
Rd. Near-

shore Reef 

Coco 
Palms 

Lagoon 

Kawailoa 
Watershed 
Estuaries 

Wailua 
River 

Estuary 

CENTRARCHIDAE cont.      
 Micropterus dolomieu small mouth bass    X 

CHAETODONTIDAE      
 Chaetodon lunula raccoon 

butterflyfish, 
kikakapu 

X    

 Chaetodon auriga chevron 
butterflyfish 

X    

CHANIDAE      
 Chanos chanos  milkfish; ‘awa‘awa    X 

CICHLIDAE      
 Oreochromis mossambicus Mosambique tilapia   X  X 
 Sarotherodon melanotheron blackchin tilapia X  X  
 Tilapia zilli red belly tilapia  X   
 Tilapia sp. indet. tilapia    X 

ELEOTRIDAE      
 Eleotris sandwicensis (E) ‘o‘opu ‘akupa   X X 

ELOPIDAE      
 Elops hawaiiensis tenpounder    X 

FISTULARIIDAE      
 Fistularia commersonii cornetfish X    

GOBIIDAE      
 Awaous guamensis ‘o‘opu nākea  X   
 Bathygobius sp.  tide pool goby X    
 Stenogobius hawaiiensis (E) ‘o‘opu naniha   X  

KUHLIIDAE      
 Kuhlia xenura (E) Hawaiian flagtail, 

āholehole 
X X X X 

KYPHOSIDAE      
 Kyphosus sandvicensis gray chub, nenue X    

LABRIDAE      
 Gomphosus varius bird wrasse, hinālea 

‘i‘iwi 
X    

 Stethojulis balteata (E) belted wrasse, 
‘ōmaka 

X    

 Thalassoma duperrey (E) saddle wrasse, 
hinālea lauwili 

X    

 Thalassoma trilobatum Christmas wrasse, 
‘āwela 

X    

LUTJANIDAE      
 Lutjanus fulvus blacktail snapper, 

to‘au 
X    

MUGILIDAE      
 Mugil cephalus striped mullet, 

‘ama‘ama 
X X X X 

MULLIDAE      
 Mulloidichthys vanicolensis yellowfin goatfish, 

weke ula 
X    

 Mulloidichthys flavolineatus yellowstripe 
goatfish 

X    



 

 

PHYLUM, CLASS, ORDER      
  

FAMILY 
Genus species 

 
 

Common name 

Moanakai 
Rd. Near-

shore Reef 

Coco 
Palms 

Lagoon 

Kawailoa 
Watershed 
Estuaries 

Wailua 
River 

Estuary 

MULLIDAE cont.      
 Parupeneus multifasciatus manybar goatfish, 

moano 
X    

MURAENIDAE      
 Echidna nebulosa snowflake moray, 

puhi kappa 
X    

POECILIIDAE      
 Gambusia affinis mosquitofish  X   
 Limia vittata Cuban molly  X  X 
 Poecilia reticulata rainbow fish  X X  
 Poecilia sp. indet. mollies   X  
 Xiphophorus helleri swordtail   X  

POMOCENTRIDAE      
 Abudefduf abdominalis (E) Hawaiian sergeant, 

mamo 
X    

 Abudefduf sordidus blackspot sergeant, 
kupipi 

X    

 Plectroglyphidodon 
imparipennis bright-eye damsel X    

 Stegastes marginatus Hawaiian Gregory X    
SERRANIDAE      

 Cephalopholis argus peacock grouper, roi X    
SYNODONTIDAE      

 Synodus variegatus reef lizardfish X    
TETRAODONTIDAE      

 Arothron hispidus stripebelly puffer X    
 Canthigaster amboensis ambon toby X    
 Canthigaster jactator (E) Hawaiian 

whitespotted toby 
X    

ZANCLIDAE      
 Zanclus cornutus Moorish idol, 

kihikihi 
X    

 
KEY TO SYMBOLS USED: 

† - Shell, carapace, or test only (not seen alive). 
E – Endemic – Found in Hawaii and nowhere else.  
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Introduction 
 

On  February  16, March  9,  10,  and  11,  2009, AECOS,  Inc.  biologists  conducted 
water  quality  and  biological  reconnaissance  surveys  of  the  highway  edge  of 
Kaloko Marsh in Wailua, Kauai (Fig. 1).  The State Department of Transportation 
(HDOT) is planning to widen a segment of Kūhio Highway (state Rte. 56) from 
Kuamo‘o  Rd  to  the  Kapa‘a  Bypass  Road  as  part  of  the  Kūhio  Highway  Short 
Term Improvement Project.  This segment of Kūhio Hwy. borders Kaloko Marsh, 
and connects via culvert under the highway to a drainage swale that originates 
at nearby Papaloa Road.  The culvert crosses under the highway approximately 
400  ft  (120  m)  southwest  of  the  intersection  with  the  Kapa‘a  Bypass  Road.  
AECOS, Inc. was contracted by Wilson Okamoto and Associates, Inc. to ascertain 
biological resources and assess water quality of the waterway for permitting of 
the construction project.  This report details the findings of the surveys. 
 

Waterway Description 
 
The waterway under the highway is part of a drainage swale that extends from 
Papaloa  Road  to  Kaloko  Marsh,  a  distance  of  about  400  ft  (0.12  km).  The 
drainage swale normally drains into Kaloko Marsh, located on the mauka (west) 
side of Kūhio Highway.  At the proposed project site this ditch or swale is only 
some 10 ft (3 m) in width and overgrown with grasses and ruderal weeds2.  It is 
likely  that  high  water  level  in  the  marsh  results  in  water  backing  up  in  the 
opposite  direction  (mauka  to  makai)  through  the  culvert  structure.  Although 

                                                 
1 Rana Productions, Ltd., Kailua‐Kona, Hawai‘i. 
2 Because of construction ongoing on the parcel south of the culvert, conditions in the this swale have 
regularly changed over the period of time of our studies.     
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not observed, high water  could  seep  seaward  (makai direction)  since Papaloa 
Road is on the order of 600‐700 ft (0.2 km) inland from the windward shore of 
Wailua  Bay;  old  dunes  may  be  the  reason  the  land  here  has  a  gentle  slope 
downward away  from  the  coast,  and dunes are generally highly permeable  to 
groundwater movement.  

 

 
Figure 1.  The proposed project location in Wailua, Kauai. 

 
The marsh itself appears to “naturally” drain to the northeast (roughly parallel 
to  the highway on the mauka side).   At  least  the historical  flow was northeast 
from the project area for some 700 ft (213 m) into the Waipouli Reservoir, and 
continuing northeast for 2700 ft (820 m), then 1450 ft (440 m) southeast to the 
Pacific  Ocean  at  Waipouli,  some  4250  ft  (1.3  km)  distant  of  the  project  site.  
However,  the  culvert  pipe  beneath  Kapa‘a  Bypass  Road  has  been  filled  with 
concrete, preventing outflow in this direction.   
 
It is possible that another outlet for this wetland exists somewhere, perhaps in 
the southwest direction as there is a drainage ditch beyond Hale‘īlio Road in this 
direction (behind  the  former Coco Palms Resort), but no such connection was 
found.    The  drainage  pattern  in  this  area  is  complicated  by  the  fact  that  the 
marsh itself is not a single large depressed area, but is divided by a substantial 
farm road (old cane haul road) that parallels Kūhio Hwy some 200 ft (0.06 km) 
inland.  A  culvert  beneath  this  unimproved  road  permits  the  interchange  of 
surface water between the two parts of the marsh. 
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Methods 

 

AECOS,  Inc.  biologists  took water  quality  field measurements,  collected water 
samples  for  laboratory  analyses,  and  identified  aquatic  biota  present  at  the 
proposed project site.   Field measurements for temperature, dissolved oxygen, 
and  pH  were  measured  directly  from  the  project  waterway  near  the  culvert 
opening  on  the  makai  side  of  Kūhio  Hwy  (Fig.  2).  Samples  collected  for 
laboratory analysis were shipped to AECOS,  Inc.  laboratory  in Kāne‘ohe, O‘ahu 
(AECOS  Log  Nos.  25067,  25095,  25096).  The  aquatic  resource  survey  area 
included observations on both sides of Kūhio Hwy.  

 

 

Figure 2.  Water quality sampling site (Station Hwy) on makai side of culvert  
under Kūhio Hwy. 

 
 
Water Quality 

 

Only  isolated pools of water were present  in  the project waterway during  the 
survey.   No actual flow was evident.   The largest pool of water was located on 
the  southeast  (makai)  side of Kūhio Highway  approximately 10  ft  (3 m)  from 
the culvert. A single water quality station, “Hwy,” was established and sampled 
from this pool on March 9, 10, and 11, 2009.  Results are displayed in Table 1.  
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Table 1.  Water quality characteristics of a pool in the project 
waterway on March 9, 10, and 11, 2009. 

 

Station   
Time 

 
Temp. 

 
pH 

 
Dissolved 
Oxygen 

D.O. 
% Sat. 

 
Cond. 

  hhmm  (°C)  (pH units)  (mg/l) (%)  (µmhos/cm) 

       
 Hwy. 

(3‐9‐09)  1515 21.5 6.41 1.60 18 326 
 Hwy. 

(3‐10‐09)  1701 21.9 6.73 1.42 16 311 
Hwy. 

 (3‐11‐09)  1729 21.4 6.52 2.12 24 331 
       

Arth. Mean -- 21.6 6.55 1.71 19 323 
       

 
 

TSS 
 

Turbidity 
 

Ammonia 
Nitrate 
+nitrite 

Total 
N 

Total 
P 

  (mg/l)  (ntu) (μg N/l)  (μg N/l)  (μg N/l)  (μg P/l) 
       
 Hwy. 

(3‐9‐09)  38 77.0 70 374 1050 165 
 Hwy. 

(3‐10‐09)  25 51.5 58 206 862 173 
 Hwy. 

 (3‐11‐09)  24 39.0 80 113 714 118 
       

Geo. Mean 28 54 69 206 866 150 
 
Conductivity  results  indicate  fresh  water  with  no  influence  from  brackish 
groundwater.  Dissolved  oxygen  concentrations  in  the  project  waterway were 
low with saturation averaging 19%. Turbidity levels and total suspended solids 
(TSS) concentrations were high, reflecting the poor underwater visibility at the 
time  of  sampling.  Elevated  ammonia  concentrations,  like  those  found  at  Sta. 
Hwy,  are  typical  of  waterways  with  sluggish  or  stagnant  flow  due  to  an 
accumulation  and  then decomposition  of  organic matter.   Nitrate‐nitrite,  total 
nitrogen and total phosphorus levels were also high here. 
 

Aquatic Biota 
 

The  culvert  under Kūhio Hwy.  opens  (on  the mauka  side)  into Kaloko Marsh, 
which  in  this  area  is  a  depression  completely  covered  by  the  aggressive, 
introduced grass known as para or California  grass  (Urochloa mutica;  see Fig. 
3). The marsh itself shows no open water areas other than at the culvert under 
the highway and the culvert under the old cane haul road.   
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The Kaloko wetland was previously surveyed by Char (2003a), but included in 
the general descriptions of the numerous small and large wetlands that dot this 
part  of  the  Kaua‘i  coastal  plain.  Her  report  discusses  the  predominance  of 
California  grass  in  the  “fresh  water  influenced”  wetlands  of  this  area  (other 
nearby wetlands  are  “brackish water  influenced”).   More  specific  information 
appears  in  Char  (2003b),  which  notes  that  the  “wetland  is  bisected  by  a  dirt 
road”  and  “[t]he makai  half  by  the  highway  is  covered  by  tall,  dense mats  of 
California grass…” and with a “dark, black organic soil.”  

 

 
Figure 3.  Kaloko Marsh showing the makai portion overgrown with California grass.  

Houses in background are along the makai side of Kūhio Highway. 
 

The  vertebrate  zoologist  did  not  conduct  any  avian  or  mammalian  surveys 
within either section of the Kaloko wetland. However, one native avian species, 
Black‐crowned Night‐Heron (Nycticorax nycticorax), was observed to fly out of 
the inland portion of the wetland. No aquatic organisms (fishes, invertebrates) 
were observed in the waterway at the project site on any of the several visits to 
the culvert area. 
 
Given the highly overgrown state of the makai portion of this wetland feature, it 
is unlikely that it is currently usable by native wetland avian species. The inland 
section may provide resources that are used by three listed waterbird species, 
Hawaiian  Coot,  (Fulica  alai),  Common  Moorhen  (Gallinula  chloropus 
sandvicensis), and occasionally Hawaiian Duck (Anas wyvilliana), on a seasonal 
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basis, as all three of these species have been recorded in wetland areas found to 
the  north  of  the  site.    Char  (2003b)  noted  that  the  inland  portion  (that  part 
mauka of  the cane haul road) was grazed, whereas the makai portion was not 
grazed, and thus more overgrown, eliminating any open water. 
 

Assessment 
 

The proposed project waterway is an approximately 800 ft (245 m) long ditch 
(drainage  swale)  that  typically  contains  little  water  except  for  instances 
following heavy local precipitation.  During these events, water may pond in the 
vicinity  of  the  Kūhio  Highway  culvert.  Nitrogen  (total  nitrogen  and  nitrate‐
nitrite),  ammonia,  phosphorus  (total  phosphorus),  turbidity  and  total 
suspended  solids  concentrations  were  all  elevated  with  respect  to  State  of 
Hawai‘i water quality  standards  for  inland waters  and do not meet  geometric 
mean criteria (see Table 2), although given the short span of time samples were 
collected  over,  the  representativeness  of  the means may be  questionable.   On 
the  other  hand,  except  during  rainy  periods,  water  may  be  absent  from  the 
makai end of the highway culvert.   
 

Table 2. State of Hawai‘i water quality criteria for inland waters/streams 
during wet season (November 1 through April 30) from 

HAR §11‐54‐05.2d (HDOH, 2004). 
      
 

Parameter TSS Turbidity 
Total 

Nitrogen 
Nitrate + 

Nitrite 
Total 

Phosphorus 
units (mg/l) (NTU) (µg N/l) (µg N/l) (µg P/l) 

Geometric 
mean not to 

exceed given 
value 

20 5 250 70 50 

      
Value not to be 

exceeded 
more than 
10% of the 

time 

50 15 520 180 100 

      
Value not to be 

exceeded 
more than 2% 

of the time 
80 25 800 300 150 

• pH – shall not deviate more than 0.5 units from ambient and not be lower than 
5.5 nor higher than 8.0. 

• Dissolved oxygen – not less than 80% saturation. 
• Temperature – shall not vary more than 1 °C from ambient. 

 

The waterway does not currently support aquatic biota, therefore no federally 
endangered or threatened species (Federal Register, 2005; USFWS, 2005) were 
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encountered  during  the  surveys,  and  none  is  anticipated  to  utilize  aquatic 
habitats in the project area. A Best Management Practices (BMP) plan should be 
designed and implemented to minimize environmental impacts to water quality 
of the project waterway in the vicinity of the project site. 
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