
Step 6: Reevaluate the Alternatives 

A. Is action still practicable in light of exposure to flood hazards in the floodplain: 
a. Additional cost are associated to building within the 100-year floodplain (floodplain). 

These additional cost include: import fill and perimeter site walls - both are attached 
with raising site grades above the Base Flood Elevation (BFE).  Raising grade elevations 
above the BFE, effectively removing the majority of the risk of flooding, is a critical 
aspect to the design concept and the protection of life and assets.  There is also 
additional insurance requirements during the construction phase and later at operation 
of the development.  

i. Approximately 3,900 cubic yards of import fill material to raise on-site 
elevations >2.7 above the BFE.  Import fill will be required for nearly the entirety 
of the site, regardless if buildings are constructed within the floodplain 
(necessity was previously discussed in “I” and “iv” of Step 3). The cost for the 
additional import material associated with the three buildings in the floodplain 
is estimated to be $69,000.   

ii. Perimeter site walls are incorporated into the design throughout the 
development.  Site walls will be used to lessen the amount of import fill needed 
and provide support for the fill material during flood events.  $62,000 is a rough 
order of magnitude associated with the construction of site walls. 

iii. During construction, Builders Risk Insurance cost, Flood component for the site 
can be estimated at $20,000.  After construction, cost for flood insurance for the 
three buildings partially in the floodway has been quoted at $12,000 annually.   

iv. As part of the overall drainage plan and Low Impact Design (LID) for this project, 
pervious surfaces, and stormwater detention chambers have been incorporated 
into the development and therefore will not be used to determine additional 
cost. Due to finished grade heights that exceed BFE, there are no additional cost 
for replacement of buildings, services or relocation of residents in the event of 
flooding.   

v. The additional financial cost incurred with the selection of this alternative can 
be absorbed with little risk or burden to the long-term economic fitness of the 
development. 

 
b. This action could modify the floodplain by the addition of impervious surfaces (paving, 

hardscape, buildings).  The addition of impervious surfaces, if not remedied could result 
in reduced water percolation for the recharge of aquifers in the area as well as generate 
additional stormwater runoff – storm water leaving the site. Remedial actions will 
include the addition of pervious material and the use of storm water detention 
chambers.  Analysis of the drainage system design indicates that when completed, 
stormwater discharged from the entire development will be reduced from current 
amounts.   

 
c. There are no designated critical plant habitat that occur in the floodplain.  No suitable 

nesting or foraging habitat for any endangered water birds were noted in the floodplain.  
If any endangered, threatened, or candidate species are observed on site during 
construction the US Fish and Wildlife Service and State of Hawaii Department of Land 
and Natural Resources will be consulted on appropriate measures.  Immediately prior to 
commencement of construction, and at the onset of construction a qualified biologist 



will be retained for biological monitoring.  Native plants and grasses will be utilized for 
landscaping within the floodplain. 

 
d. Civil site plans have been reviewed by Stanford Iwamoto, P.E., CFM, County of Kauai 

Floodplain Manager.  There are no exceptions noted with the execution of this option.     
 

e. This alternative remains practicable.   
 

B. Review of alternatives preliminary rejected at Step 3: 
 

a. The “Reconfigure building layout” option was problematic for a variety of reasons.  This 
option looked at reconfiguring all buildings, building support area, and green space in 
order to remove three buildings from the 100-year floodway.  Any rearrangement of 
buildings would be required to honor existing and future easements, provide access for 
emergency services, maintain minimum buildings set-backs for life/safety, as well as 
meet guidelines provided in the South Kauai Community Plan (SKCP).  No 
reconfiguration of the site layout resulted in maintaining the existing density as well as 
met the requirements needed for easements, life/safety, set-backs, or guidelines of the 
SKPD.  There was much design effort placed into rearranging or flipping the three 
buildings within the floodplain and the parking area directly fronting these three 
buildings.  This “flip” option, in numerous forms, continually resulted in decreased 
density.  This was largely due to the shrinking of the buildable area (moving buildings in 
would shrink radius) and the inability to expand the northern buildable area (due to an 
access easement).  A reduction in density would result in a pro-forma that could not 
maintain long-term affordability to families that are 60% and below of the Area Median 
Income (AMI) as well as the likelihood in the forfeiture of a Low Income Housing Tax 
Credit (LIHTC) that has been awarded for this project – an action that would result in the 
cancellation of this project.  This option remains impractical. 
 
 

b. The “Removal of three buildings from the 100-year floodplain” alternative was rejected 
due to the inability to preserve long-term affordability of the project and the likely 
forfeiture of a Low Income Housing Tax Credit (LIHTC) award.  This is due to the 
decrease in unit density. This option results in buildings currently planned for 
development within the floodplain to be removed.  The construction of remaining 
buildings and appurtenances outside of the floodplain would necessitate civil site work 
to be performed for the entirety of the site, including fill material within the floodplain.  
Import fill would remain necessary for the installation of utilities.  A decrease in unit 
density directly correlates to less working capital for the life of the project.  More 
importantly, as noted in “a”, a decrease in density would likely result in the forfeiture of 
a LIHTC that has been awarded for this project – an action that would result in the 
cancellation of this project.  This option remains impractical. 

 
c. The “Removal of three buildings from the 100-year floodplain and add an additional 

floor to remaining buildings” alternative was initially rejected mainly due to its clear 
disregard to the surrounding community’s desire for a site design and architectural 
elements that would be in context with Koloa’s historic values as a plantation town. In 
further analyzing this option we have found that the addition of a floor (additional story) 



to buildings would necessitate the installation of elevators.   A rough order of magnitude 
cost of $300,000 per building was assigned for the addition of elevators.  The neglect in 
this option in keeping with the South Kauai Community Plan (SKCP) remains apparent 
and is now coupled with substantial additional cost associated.  This option remains 
impractical. 

 
d. The “Post and pier support of three buildings within the 100-year floodplain” option 

was rejected due to its considerable additional cost, additional time, and geotechnical 
engineering concerns. With this alternative there would be a lessening of construction 
and civil site work performed within the 100-year floodplain - with only critical building 
support structures installed within the floodplain. The original geotechnical analysis of 
the project site anticipated buildings to be supported in the most design sensible 
method – shallow footings on import fill.  Because no geotechnical engineering 
associated with post and pier support has been done to date, supplemental engineering 
for this option would result in a minimum $40,000 of additional design cost, and a 
minimum of six months added to the timeline.  Further design information was gathered 
in review of this alternative: design of post and pier would need to account for the 
potential of scour and erosion to direct water loads during a base flood event, unlike 
other options that raise site grades above the BFE by the use of import fill. A rough 
order of magnitude in additional cost for three buildings partially constructed with post 
and pier supports is calculated at $37,500 per building.  With this option, lower, non-
structural site walls would be replaced with structural retaining walls at an estimated 
cost of $150 per lineal foot of wall, for a total cost of $63,000. The post and pier 
alternative would also generate greater maintenance cost: footings, as well as 
structures would require inspection after each flood event.  In the event that a flood 
would cause a post, pier, or break away wall to collapse/fail – this would have a negative 
cost impact, and at worse result in the loss of life.  There is also an adverse impacts to 
tenants.  This option creates less desirable buildings/units.  Tenants would have the 
perception and question of “is it safe?” when offered units within the floodplain.  Flood 
insurance higher than estimated for option “A” would be incurred for buildings 
remaining in the floodplain.  In summary, significant additional cost, additional time, and 
risk would not result in the removal of buildings from the 100-year floodplain, just a 
lessening of unmitigated impact to the floodplain.  The reevaluation of this alternative 
has confirmed that the financial burdens to the selection would generate a pro-forma 
that would not be financially feasible for maintaining units at <60% of the Area Median 
Income. The additional time for redesigns would likely result in the loss of the LIHTC 
award. 

 
e. “No modification of floodplain/no approval for action” alternative was deemed not to 

be prudent. In this option no work would be done on the site.  The floodplain and 
surrounding area would remain unchanged.  The site, formally utilized for sugarcane 
production and remote, is now in close proximity to major employers, schools, 
recreation, and zoned residential.  In this option, the parcel would remain vacant and 
not provide relief to Kauai’s housing crisis and not be developed for its highest and best 
use – affordable housing.   This crisis is not just anecdotal, but clearly evident, and 
quantifiable thru numerous reports and studies.  To not act on alternative “A”, or 
approve this action due to the limited affect it could have on the 100-year floodplain 
would amount to negligence on the part of the Kauai County Housing Agency.   


