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Basic History
State Aquatic Resource Protection Responsibility State Aquatic Resource Protection Responsibility 
is shared by two State Departments, the is shared by two State Departments, the 
Department of Land and Natural Resources Department of Land and Natural Resources 
(DLNR), and the Department of Health (DOH)(DLNR), and the Department of Health (DOH)
Subject to various other federal mandates and Subject to various other federal mandates and 
interests interests -- FWS(ESA), NOAA, USGS, USDAFWS(ESA), NOAA, USGS, USDA--
NRCSNRCS
Also influenced by other scientific, economic and Also influenced by other scientific, economic and 
community interestscommunity interests

Presenter
Presentation Notes
State mandate drives DLNR, while federal mandate drives DOH
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Mission Statements
DLNRDLNR--CWRM CWRM -- ‘‘set policies, protect resources, set policies, protect resources, 

defines uses, establish priorities while assuring defines uses, establish priorities while assuring 
rights and uses, and establish regulatory rights and uses, and establish regulatory 
proceduresprocedures’’

DLNRDLNR--DARDAR–– ‘‘manage, conserve and restore the manage, conserve and restore the 
statestate’’s unique aquatic resources and ecosystems s unique aquatic resources and ecosystems 
for present and future generationsfor present and future generations’’

DOH DOH –– ‘‘protect and improve the health and protect and improve the health and 
environment for all people in Hawai'ienvironment for all people in Hawai'i’’

Presenter
Presentation Notes
The Commission has jurisdiction over land-based surface water and ground water resources, but not coastal waters.  Generally, the Commission is responsible for addressing water quantity issues, while water quality issues are under the purview of the State Department of Health.



The mission of the Department of Health is to protect and improve the health and environment for all people in Hawai'i .
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Decision Mandates

DLNRDLNR
Allocation of water Allocation of water 
resourcesresources
Protect stream Protect stream 
channels from channels from 
alterationalteration
RestorationRestoration
Allocation of Allocation of 
biological resourcesbiological resources

DOHDOH
CWA ComplianceCWA Compliance

Standards Standards 
Permit Permit 
conditionsconditions

Presenter
Presentation Notes
For the decision mandates; DLNR’s two divisions split the responsibilities.  CWRM handles instream issues which have historically often been overly influenced by political and economic interests.  The commission is made up of 7 members which have exclusive jurisdiction and final authority in all maters relating to implementation and administration of the state water code.  Five of the members are appointed by the governor and subject to confirmation by the state senate.  They are required to have ‘substantial experience in the area of water resource management and at least one member shall have experience in traditional Hawaiian water resource management techniques and in traditional Hawaiian riparian usage.  The chairperson of the DLNR serves as the Chairperson of the Commission and the Director of Health serves as an ex officio voting member. 



DOH works directly to fulfill the EPA mandates through permits, enforcement and monitoring primarily through the Environmental Health Administration, Environmental Management Division, Clean Water Branch and through standards and TMDL development in the Environmental Planning Office which reports directly to the Deputy Director for Environmental Health.   
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Monitoring Approaches

Water SamplingWater Sampling
Conventional SamplesConventional Samples
Bacteria SamplesBacteria Samples
InIn--situ auto analyzerssitu auto analyzers

Presenter
Presentation Notes
Conventional WQ Sampling of the usual parameters of Nitrogen, Nitrite/Nitrate, Turbidity, TSS, DO, pH and bacteria gathered by single increment (grab samples) and taken to a laboratory for analysis. 



DOH has begun experimenting with multi-increment sampling procedures to ascertain spatial variability and also with temporal variability with in-situ analyzers. 
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Monitoring Approaches

Hawaii Stream Bioassessment Hawaii Stream Bioassessment 
Protocol (HSBP) developed by UH Protocol (HSBP) developed by UH 
Manoa Manoa -- 20022002
Hawaii Stream Visual Protocol Hawaii Stream Visual Protocol 
(HSVP) developed by NRCS (HSVP) developed by NRCS -- 20012001
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Big Issues

Hawaii not comparable to continental USHawaii not comparable to continental US
21 Orders of insects are absent 21 Orders of insects are absent 

We do not have EPTWe do not have EPT
•• 4 species of introduced 4 species of introduced TrichopteraTrichoptera

Mussels and most snails are signs of Mussels and most snails are signs of 
degradationdegradation
Vast majority of  insects are introducedVast majority of  insects are introduced

Presenter
Presentation Notes
Hawaii is not comparable to the continental US.  Due to our isolation, we are quite different.  In fact, we are missing 21 orders of insects.



We can’t rely on the often used EPT metric.  We don’t have any EPT species.  The only ones that we do have are introduced.  



Additionally, we can’t use any other metric that utilizes mussels and snails since these are also mostly introduced.



And lastly, the vast majority of aquatic insects are introduced.
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Difficulties

Physical differencesPhysical differences
Each Island is very different and Each Island is very different and 
uniqueunique
Each Island has Each Island has ‘‘ecoregionsecoregions’’
Each Stream has different componentsEach Stream has different components

Biological differencesBiological differences
Species compositionSpecies composition

Presenter
Presentation Notes
Each island is very different.  There are over 150 distinct ecosystems identified. This is comparable to continental systems but on a significantly smaller geographical area.  Later I will again touch on the differences in biology.
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Volcanic History

Presenter
Presentation Notes
We are the most isolated region in the world.  Hawaii is located in the middle of the Pacific Ocean with 2,300 miles of ocean to anywhere.  Most species arrived by a marine ancestor or by hitching a ride on something.



The Hawaiian Archipelago began 70 million years ago and comprises nineteen islands and atolls extending across a distance of 1,500 miles (2,400 km). The main islands are the eight high islands at the southeastern end of the island chain. These main islands are, in order from the northwest to southeast, Ni’ihau, Kaua’i, O’ahu, Moloka’i, Lāna’i, Kaho’olawe, Maui and the Island of Hawai’i.  They range in age from about 5.5 million years to still active on the Big Island.



The State of Hawai’i is ranked 47rd in size with not quite 6.5 thousand square miles of land.  We have 740 miles of coastline.

There are over 378 perennial streams and many intermittent and ephemeral streams.
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And Yes, we have snow!

Presenter
Presentation Notes
The youngest island is Hawai’I at about 700,000 years old.  Volcanoes are still active here.  At over 13,000 feet high, Mauna Kea and Mauna Loa, seen in the distance, are frequently covered in snow.  In the last ice age, there were glaciers on Mauna Kea. The thin atmosphere makes for excellent viewing for telescopes, but at a significant cultural price.
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Deserts on the Leeward Sides

Presenter
Presentation Notes
We have serious deserts on the leeward sides of all islands where little water flows year round.  This is a picture of the Ka’u desert on the island of Hawai’i.



As I mentioned, we have over 150 distinct ecosystems.
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Extremely Wet Windward Sides

Presenter
Presentation Notes
Waialeale is considered the wettest place on earth with over 400 inches of rain annually, creating spectacular sights, and on the southern side of this same mountain, the streams pass through very dry areas.  The erosion shows the layers of volcanic lava flows with slumping slopes. Creating magnificent visas like
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Erosion over geologic time

Presenter
Presentation Notes
Waimea canyon, which is called the Grand Canyon of the Pacific.  Moving northwest over a hot spot in the earths crust, each island is geologically older than the next with the oldest of the main Hawaiian Islands Kauai, approximately 5 million years old to the island of Hawaii that is still being built.  
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Extreme Waterfall Heights

Presenter
Presentation Notes
Akaka Falls is 442 feet high



Hi’ilawe falls are 1300 ft high

Hakalaoa is seen on the left of Hiilawe but it’s flow has been diverted.
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Biological Component

Presenter
Presentation Notes
Some waterfall drop right into the sea at the shoreline, with little estuaries to speak of.



All in all, there are over 150 distinct natural ecosystems found in Hawaii.



Hawaii has 5 native gobies called oopu.  All ‘oopu are descended from a marine ancestor.  They are all amphidromous and spend their adult lives in streams.  The newly hatched larvae are washed out into the estuaries and ocean and the juveniles return to freshwater several months later, metamorphing as they encounter decreasing salinity.  Once committed, they cannot return to the sea to choose a healthier stream. This required migration puts them at great risk of being eaten by introduced species while they try to run the gauntlet or selecting poor quality streams.  We have found areas where the juveniles have chosen poorly and were trapped by concrete flood control channels…..  



The two upper fish are o’opu naniha, an omnivore and o’opu ‘akupa, an carnivorous hunter.  These two species live in the lower reaches and are not very good climbers.  The upper fish in the red net is an ‘oopu nakea, a prized food fish which can reach >14 inches.  It is also an ominvore.  The lower fish is the largest ‘oopu nopili I have personally ever seen.  This fish is strictly a herbivore that lives in very quick rapids and riffles habitat, the females are a mottled green color and the male exhibits the racing stripe in breeding season.  The last miracle fish is the ‘o’opu ala mo’o.  The females are a mottled greenish brown and the males in breeding colors are a spectacular black and orange, this picture doesn’t do them justice.  This fish has tremendous climbing ability and can scale 1300 foot vertical cliff faces.  The reason these fish can accomplish this is by modified pelvic fins that have fused into a suction cup that allows them to wiggle, stick, wiggle, stick up the waterfall.  All oopu can climb to a certain degree, with akupa being the least talented, and the ala moo, the pro.
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Biological Component

Presenter
Presentation Notes
The other major large native stream life are also amphidromous.  The two native crustaceans are the ‘opae oe’ha’a, and the ‘opae kalaole.    The ‘oeha’a lives in the lower elevations as it can’t handle high velocity water flow, and the kalaole can climb well over 1000 feet vertical.  It uses modified net like appendages to capture food in the fast flowing waters.  The last amphidrous species is the hihiwai, a snail that is prized for eating and is found in clean streams.  There is also another snail call hapawai found in the estuary and lower sections of the streams.



Damselflies dominate the native macrofaunal assemblage, but we are far from a good index right now. The blackburn damsel and the great hawaiian dragonfly are native, with the pinao being the largest dragonfly in the United States. 

Although there should be more, the newcomb snail is the only hawaiian aquatic species on the Endangered species list.  It is found in the rain forests of Kauai and was listed to stop destruction of its habitat by a water development project.



So with these complex life histories, comparing biotic assemblages is very difficult depending on the composition of the introduced species found in that stream.  Additionally, if the stream has shallow flood control channels with little habitat, the chance of the natives surviving the journey are slim, even if the headwaters are in good shape.  The entire streams biological health can be impaired by 100 meters of concrete.
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Biological Invasives
There have been planned/unplanned There have been planned/unplanned 

releasesreleases
Bass Bass –– both large and small mouthboth large and small mouth
Catfishes Catfishes –– Asian and ChannelAsian and Channel
Tilapia Tilapia –– several speciesseveral species
Aquarium fishes and reptilesAquarium fishes and reptiles
Extensive array of invasive plant species Extensive array of invasive plant species 
Wild Pigs, Deer, Sheep, Goats and Wild Pigs, Deer, Sheep, Goats and 
various game birdsvarious game birds

Presenter
Presentation Notes
Many fishes were brought for aquaculture and food sources during the plantation era of the 1800’s through the 1960’s.  Many asian species like: carp, dojo, catfish, snakehead, tucanare bass, smallmouth and largemouth bass, channel catfish among others were introduced in Hawaii.  



Much controversy evolves on the DLNR-DAR policy of stocking trout, bass and catfish in many of the states streams. They have also introduced various guppies, mollies and mosquito fish for various reasons.   This practice virtually eliminates those waters from any possibility of native species success.



Citizens constantly are releasing their aquarium fish when they tire of them, especially near the university at the end of term.  Almost any species can be found in the streams, poecilids are well known to carry parasites that infect the native species.  
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Invasives

Presenter
Presentation Notes
We also have Macro lar, the tahitian prawn which shares the amphidromous life cycle with our species, so it is found in almost every stream.  But being nasty and very capable of defending itself, they are quite successful.  



Crawfish are common in the poorer quality streams with slow moving waters.
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Examples from last week

Went to Big Island to finish up a contractWent to Big Island to finish up a contract
Drove to the Drove to the KohalaKohala mountain range to mountain range to 
check out several stream systemscheck out several stream systems
Discovered that the GIS stream layer was Discovered that the GIS stream layer was 
incorrectincorrect
But learned some interesting thingsBut learned some interesting things
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Presenter
Presentation Notes
This is the upper region of the A’amakao Stream.  Although the riparian area was extensively introduced vegetation, the stream wasn’t too bad.  We are in the transition period from dry season to wet now, so the streamflow was low.



The ditch is part of the 16 mile long Kohala ditch system of flumes and tunnels built in the early 1900’s.  It collected surface waters from several streams and transported it to the drier sugarfields for use as irrigation as well as served to transport the cut sugar cane to the mill for processing.  It was damaged in the earthquake in October of last year and is expected to cost $3.5 million to repair.  
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Presenter
Presentation Notes
This little pool was very nice.  The plantation company, now renamed, uses this pool as an eco-tourism destination.



About a mile downstream, the stream disappears.  Probably into an old lave tube.
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Presenter
Presentation Notes
About another mile down stream, the water reemerges on the surface, but in very low volume.



This photo shows the estuary, what we call the muliwai.  It is dammed by a beach with the ocean to my back.  This muliwai had a good assemblage of native species.   Of special note was a school of 18 inch mullet within this dammed pool.
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Presenter
Presentation Notes
Here is the ocean where the stream discharges.  The waves were washing over the beach and into the muliwai.  Of interest, in the lower left corner, we encountered quite an interesting site.  



Hawaii Monk Seals are a critically endangered species, and here on this isolated beach, was a mother and pup.  I am guessing that mom brought to pup here to the muliwai to teach it to fish.  This could also explain another problem the Monk Seals have with contracting diseases such as Leptospirosis.  A common streamworkers disease as well.
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Conclusion

Progress is very slow and difficultProgress is very slow and difficult
Need more manpower and intellectual Need more manpower and intellectual 
resourcesresources

What we needWhat we need
Get buy in from DLNRGet buy in from DLNR
Develop good ties between designated Develop good ties between designated 
uses, impairment and biological uses, impairment and biological 
assessment methodologyassessment methodology
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