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6.0 REASONABLE ASSURANCE 
 
Reasonable assurances may be provided through use of regulatory, non-regulatory, or  
incentive based implementation mechanisms as appropriate. The State uses a 
combination of all three mechanisms to protect and restore designated uses, attain water 
quality criteria, and prevent unwarranted degradation of water quality. 
 
The State will assure implementation of the approved TMDL WLAs through the 
enforcement of NPDES permit conditions (HAR §11-55) and will pursue implementation 
of load allocations through Hawaii’s Implementation Plan for Polluted Runoff Control 
(Coastal Zone Management Program and Polluted Runoff Control Program, 2000) and 
Hawaii’s Coastal Nonpoint Pollution Control Program Management Plan (Hawaii 
Coastal Zone Management Program, 1996), and the State of Hawaii Water Pollution 
Control Revolving Fund Intended Use Plan (Clean Water State Revolving Fund Loan 
Program, 2008), all of which serve the State Water Quality Standards (HAR § 11-54). 
 
A watershed based plan (existing), and any future TMDL implementation plan for the 
Nawiliwili Bay watershed, bolsters these assurances by describing specific, planned 
implementation actions or, where appropriate, specific processes and schedules for 
determining future implementation actions. As guidance for incentive based 
implementation, these plans define mechanisms for implementing nonpoint source load 
allocations over reasonable periods of time. 
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7.0 PUBLIC PARTICIPATION 
 
TMDL development in the Nawiliwili watershed is an outcome of many years of public 
participation in initiating and sustaining environmental protection programs.  Public nomination 
of the Huleia and Nawiliwili streams led to 1996 waterbody assessments by DOH, and the results 
of these assessments formed the basis for adding these two streams to the State’s Clean Water 
Act §303(d) list of impaired waters in 2001.   
 
At that time, through a grant from the DOH Clean Water Branch (Polluted Runoff Control 
Program), the non-profit Pacific Island Sustainable Community Ecosystems (PISCES) group 
began collaborating with the Nawiliwili Bay Watershed Council, Kauai High School, the U.S. 
Geological Survey, the University of Hawaii Stream Research Center, and others to conduct 
various water quality monitoring, public education, and outreach activities.  This led to the 
formation of the Nawiliwili Bay Water Quality Committee, which provided a point of entry for 
the DOH TMDL program to begin working in the Nawiliwili Bay watershed in 2002, including 
DOH presentations to the Committee that were broadcast on public access television.  At the 
same time, the University of Hawaii Water Resources Research Center (WRRC), through a grant 
from the DOH Clean Water Branch (Polluted Runoff Control Program), conducted a three-year 
(2002-2004), three-phase watershed planning process addressing a wide range of water quality 
concerns, including TMDLs, in the Nawiliwili Bay Watershed.  Since the adoption of the WRRC 
Phase 3 report as a watershed based plan for Clean Water Act §319(h) funding, the DOH Clean 
Water Branch (Polluted Runoff Control Program) and DOH-EPO have worked together to 
promote the implementation of actions from this plan to reduce pollutant loading, improve water 
quality, repair habitat quality, and restore ecosystem integrity. 
 
During the TMDL development process, staff from Tetra Tech, Inc., AECOS, Inc., and DOH-
EPO staff discussed the TMDLs with various other interested parties and sources of information, 
including: 
 

• State of Hawai’i Department of Health (Clean Water Branch, Wastewater Branch, Safe 
Drinking Water Branch, Office of Hazard Evaluation and Emergency Response) 

• U.S. Environmental Protection Agency (Region 9) 
• University of Hawai’i (Sea Grant Extension Program, Center for Conservation Research 

and Training, College of Tropical Agriculture and Human Resources, Water Resources 
Research Center) 

• County of Kauai (Planning Dept., Public Works Dept., Dept. of Water) 
• State of Hawaii Department of Transportation, Kauai District (Airports, Harbors, and 

Highways Divisions) 
• East Kauai Soil and Water Conservation District 
• State of Hawaii Department of Land and Natural Resources (Division of Aquatic 

Resources, Division of Forestry and Wildlife, Commission on Water Resource 
Management)  

• Kawaikini New Century Public Charter School #565 
• State of Hawaii Office of Hawaiian Affairs 
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• Private land owners and property managers, and in particular Tadao Suemori, Grove 
Farm Company (and tenants, primarily on agricultural lands), Jan TenBruggencate, 
Carolyn Larson, Kaipo Nishibata, Don Heacock, Kauai Marriott, and Nuhou Corp. 

• U.S. Department of Agriculture Natural Resources Conservation Service – Lihue Field 
Office 

• U.S. Fish and Wildlife Service (Huleia National Wildlife Refuge) 
• U.S. Geological Survey (Pacific Water Science Center) 
• The Garden Island (Kauai-based newspaper) 

 
After internal review and preliminary DOH approval, a draft TMDL submittal was published for 
public review on July 30, 2008.  We provided public notice of this draft submittal, the public 
information meeting, and public comment opportunity via a legal notice in local and statewide 
newspapers; personalized letters to twenty-two parties with known interests in the proposed 
decision (including NPDES permittees, large landowners, and local governmental and non-
governmental organizations); email bulletins to mailing lists for the DOH-EPO TMDL 
intergovernmental work group, TMDL public interest, and Nawiliwili TMDL; the DOH-EPO 
website; and everyday informal professional communication with our colleagues and customers.  
 
A public information meeting was held within the Nawiliwili Bay watershed on August 13, 2008 
to present and discuss the results.  The sign-in sheet for this meeting indicates that at least twenty 
people attended, and The Garden Island newspaper reported the following day about the 
meeting, the draft TMDL decision, and the public comment period (“Input sought on Nawiliwili 
pollution”).  Follow-up discussions and meetings with interested parties were held as requested.   
 
As of the September 2, 2008 deadline for public comment, we received written comments on the 
draft decision document from seven interested parties: 
 

Alexander & Baldwin, Inc. 
Andrew F. Bushnell 
Grove Farm Company, Inc. 
Hawaii Farm Bureau Federation 
Jas W. Glover Ltd. 
Kauai Lagoons LLC 
The Kauai Marriott Resort and Beach Club 

 
A response was mailed to each party, explaining how their comments were considered in the 
final TMDLs.  Documentation of the public participation process in Appendix I includes the 
public notice (with its affidavits of publication), a table listing the twenty-three addressees 
receiving personalized notice letters, the public information meeting sign-in sheet and DOH-EPO 
handout, the public comments received, and the DOH-EPO response to each of these comments.  
 
In response to comments received about “limited opportunity for public involvement” in 
submittal of the proposed TMDL, we explained that these opportunities are frequently a function 
of the extent to which a watershed community helps create them throughout the process.  Despite 
the fact that the TMDL program has statewide responsibilities and no neighbor island staffing, 
we met individually, and sometimes repeatedly, with watershed partners and participated in 
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several public events (such as Kauai Earth Day, Soil and Water Conservation District meetings, 
and Nawiliwili Watershed Council and University of Hawaii forums) on Kauai, resulting in 
many significant public contributions to the TMDL decision.  The public comment period for 
this TMDL was the same as that regularly provided for all proposed DOH TMDL decisions, with 
DOH meeting all federal requirements and fulfilling all EPA Region 9 review criteria for TMDL 
public participation.  The consideration of public comments did not lead to fundamental changes 
in the TMDL methodology or results, therefore we believe that conducting a second comment 
period (as requested in the comments received and at the public information meeting) would 
unduly delay the overall TMDL process and would not lead to significant improvements in the 
TMDL decision. 
 
In response to comments received about appearances that DOH-EPO downplayed the importance 
of the TMDL document in EPA’s TMDL decision making process and gave the wrong 
impression to members of the public about the potential impacts of an EPA-approved TMDL, we 
explained that: 
 

• the entire TMDL document and DOH’s submittal letter are the basis for EPA approval, 
and are evaluated by EPA using the checklist found in Appendix A.   

• the actual impacts of an EPA-approved TMDL that we intend to highlight for public 
participants are the associated modifications of NPDES permit conditions (to implement 
Waste Load Allocations) and the increased opportunities to obtain Clean Water Act §319 
grant funds (to implement nonpoint source Load Allocations).   

• commonly-feared potential impacts of an EPA-approved TMDL are mostly beyond DOH 
control, such as government and private action (including legislation, approval and 
permitting conditions, lease conditions, and third-party lawsuits) to require the 
implementation of nonpoint source Load Allocations.   

• DOH enforcement actions against nonpoint sources that cause or contribute to non-
attainment of the water quality standards are generally complaint-driven, are not 
systematically pursued in conjunction with TMDL approval, and tend to focus on repeat 
and egregious offenders.   

 
Many of the other comments received during the public comment period questioned the TMDL 
technical approach, recommended or requested that TMDL implementation be delayed in order 
to develop more complete technical understanding of pollutant loading dynamics, and/or asked 
for more detailed information about the TMDL implementation requirements, strategy, and 
process for both point source WLAs and nonpoint source LAs.  In reply, we provided additional 
detail about the WLA implementation process, and emphasized that this TMDL decision is a 
starting point for nonpoint source implementation activities that can be adapted as new 
information becomes available, including, if warranted, future revision of the TMDL decision.  
DOH expects that TMDL implementation will be community-driven, not DOH-imposed.   
Thus, further specification of implementation plans, projects, and activities is beyond the scope 
of the TMDL decision document. 
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Hawaii State Department of Health    Chapter IV – Assessment Table, page 1  

 
2006 Waterbody Assessment Decisions [Integrated 303(d) List/305(b) Report for Hawaii] 
 

• New 303(d) listing are shaded, bold and italicized in the table, as are any changes for previously listed waters. 2004 
303(d) listings are blue and bold.    

• Stream codes: EN = Entire Network, EE = Entire Estuary, ER = Entire Reservoir, EW = Entire Wetland, EL = 
Entire Lake.   

• Marine Codes: B = Bay (as specified within HAR 11-54-6), C = Open Coastal (fronting areas within 1000’ and 100 
fathoms of specified area), E = Estuary, K = Kona (All marine waters of Hawaii Island from Loa Point, South Kona 
District, clockwise to Malae Point, North Kona District, excluding Kawaihae Harbor and Honokohau Harbor, and 
for all areas from the shoreline at mean lower low water to a distance 1000m seaward (see HAR 11-54-6), P = Pearl 
Harbor; * = Listings from previous reporting cycles which, at that time, were then listed as separate entities from 
similar named sampling stations, convention continued for this cycle. 

• Decision Codes: ? = unknown, N = not attained, A = Attained, Ac = Attained (with combined season data), Nc = 
Not attained (with combined season data), N1 = not attained (by 2 times the standard), N1c = not attained (by 
combined data, 2 times the standard), V = visual listing from 2001-2004, L = previous listing from 1998 or earlier.  

• Parameter Codes: Total N = total nitrogen; NO3+NO2 = nitrite+nitrate nitrogen; Total P = total phosphorus; 
TURB = turbidity; TSS = total suspended solids; chl-a = chlorophyll a; NH4 = ammonium nitrogen. 

• TMDL Priority Codes: High (H), Medium (M), and Low (L) priority for initiating TMDL development within the 
current monitoring and assessment cycle (through April 15, 2008), based on the prioritization criteria described in 
the Integrated Report and on current and projected resource availability for completing the TMDL development 
process. IP = TMDL development in progress. 

• Notes: Assessment results for enterococci microbiological sampling in embayments and open coastal waters are 
only applicable within the 300 meter (one thousand feet) boundary from the shoreline (HRS 11-54-8(b)). 

• For this report, assessed water bodies were sorted by island (north to south), then into the streams category (salinity 
below 0.5 ppt) or the coastal category (salinity above 0.5 ppt).  
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KAUAI Stream Waters 
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Nawiliwili Stream EN 2-2-13 Dry ? N N A V TSS (A) 3, 5 H (IP) 
Nawiliwili Stream EN 2-2-13 Wet ? N N A N A TSS (A) 3, 5 H (IP) 
Puali Stream EN 2-2-14 Dry ? N N A N1 TSS (A) 3, 5 H (IP) 
Puali Stream EN 2-2-14 Wet ? Nc N1 Ac Nc TSS (Ac) 3, 5 H (IP) 
Huleia Stream EN 2-2-15 Dry ? N N A V TSS (A) 3, 5 H (IP) 
Huleia Stream EN 2-2-15 Wet ? A N A A A TSS (A) 3, 5 H (IP) 
Uhelekawawa Stream EN 2-2-

Uhelekawawa  ? ? ? ? V TSS (?) 3, 5 M L 
Kipu Stream EN 2-3-01  ? ? ? ? ? TSS (?) 3  
Waikomo Stream EN 2-3-02 Dry ? Nc N1 Ac N1 TSS (Ac) 3, 5 L 
Waikomo Stream EN 2-3-02 Wet ? Nc Nc Ac Nc TSS (Ac) 3, 5 L 
Lawai Stream EN 2-3-04 Dry ? N N A N TSS (A) 3, 5 M L 
Lawai Stream EN 2-3-04 Wet ? Ac Ac Ac N TSS (Ac) 3, 5 M L 
Wahiawa Stream EN 2-3-06 Dry ? N1 N1 A N1 TSS (A) 3, 5 L 
Wahiawa Stream EN 2-3-06 Wet ? Nc Nc Ac Nc TSS (Ac) 3, 5 L 
Hanapepe River Stream EN 2-3-07 Dry ? A A A N TSS (A) 3, 5 M L 
Hanapepe River Stream EN 2-3-07 Wet ? Ac Ac Ac V TSS (Ac) 3, 5 M L 
Mahinauli Stream EN 2-4-01  ? ? ? ? ? TSS (?) 3  
Aakukui Stream EN 2-4-02  ? ? ? ? ? TSS (?) 3  
Waimea Stream EN 2-4-04 Dry ? A A N V N TSS (A) 3, 5 M L 
Waimea Stream EN 2-4-04 Wet ? Ac Ac Ac V TSS (Ac) 3, 5 M L 
Waimea RiverEstuary EN EE 2-4-04-E  ? ? ? ?  V TSS (?) 3, 5 M L 
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C Kalihiwai Bay HI264001 wet N ? ? ? ?  3,5 L 
C Kapa'a Beach Co. Park HI972832 wet N ? ? ? ?  3,5 L            
C Kauapea Beach (Secret Beach) HI669328 wet ? ? ? ? ?  3  
C Kawailoa Beach HI698776 dry ? ? ? ? ?  3  
C Kealia HI402035 wet ? ? ? ? ?  3  
C Kee Beach HI124511 wet A ? ? ? A  2,3  
C Kekaha Beach Co. Pk. HI530569 dry A ? ? ? ?  2,3  
C Kepuhi Beach HI344813 wet ? ? ? ? ?  3  
B Kikiaola Boat Harbor HIW00112 dry ? ? ? ? ?  3  
C Kilauea Pt. Nat. Wildlife Ref. HI471488 wet ? ? ? ? ?  3  
C Kipu Kai HI266627 wet ? ? ? ? ?  3  
C Koloa Landing HI955435 dry N ? ? ? ?  3,5 L 
B Kukuiula Bay HIW00113 dry ? ? ? ? ?  3  
C Larsens Beach HI860960 wet ? ? ? ? ?  3  
C Lawa'i Kai HI434882 wet ? ? ? ? ?  3  
C Waimea Bay Beach (Near River station) HI862821 na N ? ? ? ?  3,5  
C Lumaha'i Beach HI889639 wet ? ? ? ? ?  3  
C Lydgate Park HI798758 wet N ? ? ? ?  3,5 L 
C Maha'ulepu Beach HI533799 dry ? ? ? ? ?  3  
C Miloli'I HI333210 dry ? ? ? ? ?  3  
C Moloa'a Bay HI547745 wet ? ? ? ? ?  3  
C Na Pali Coast State Park HI709808 dry ? ? ? ? ?  3  
B Nawiliwili Bay (Kalapaki Beach) HIW00114 wet N ? ? ? ?  3,5 H M 
B Nawiliwili Bay (Offshore) HIW00116 wet ? ? N ? N chl-a(N), NH4(N) 3,5 H M 
B Nawiliwili Bay (Nawiliwili Harbor) HIW00115 wet N ? ? ? ?  3,5 H M 
B Nawiliwili Bay- from breakwater to shore HIW00059 wet ? L L L L nutrients 3,5 H M 
C Nu'alolo HI945520 dry ? ? ? ? ?  3  
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EPA Region 9 TMDL Review Checklist 

 
EPA Region 9 uses this checklist to review TMDLs submitted for EPA Region 9 

approval to ensure that the TMDLs meet all the requirements of the Clean Water Act and 
EPA’s regulations concerning TMDL content. Because many TMDL submissions from 
California and other states also include TMDL implementation measures pursuant to 
EPA’s regulatory requirements at 40 CFR 130.6, the checklist also includes review 
criteria for TMDL implementation measures. EPA regulations do not require the 
submission of implementation measures at the same time as TMDLs are submitted. 
State: Waterbodies: 
Pollutant(s): Date of State Submission: 
Date Received By EPA: EPA Reviewer: 
 
TMDL Review Criteria (per Clean Water Act 
Section 
303(d) and 40 CFR 130.2 and 130.7) 

Approved Comments 

1. Submittal Letter: State submittal letter indicates 
final TMDL(s) for specific water(s)/pollutant(s) were 
adopted by state and submitted to EPA for approval 
under 303(d). 

  

2. Water Quality Standards Attainment: TMDL and 
associated allocations are set at levels adequate to result 
in attainment of applicable water quality standards. 

  

3. Numeric Target(s): Submission describes applicable 
water quality standards, including beneficial uses, 
applicable numeric and/or narrative criteria. Numeric 
water quality target(s) for TMDL identified, and 
adequate basis for target(s) as interpretation of water 
quality standards is provided. 

  

4. Source Analysis: Point, nonpoint, and background 
sources of pollutants of concern are described, including 
the magnitude and location of sources. Submittal 
demonstrates all significant sources have been 
considered. 

  

5. Allocations: Submittal identifies appropriate 
wasteload allocations for point sources and load 
allocations for nonpoint sources. If no point sources are 
present, wasteload allocations are zero. If no nonpoint 
sources are present, load allocations are zero. 

  

6. Link Between Numeric Target(s) and Pollutant(s) 
of Concern: Submittal describes relationship between 
numeric target(s) and identified pollutant sources. For 
each pollutant, describes analytical basis for conclusion 
that sum of wasteload allocations, load allocations, and 
margin of safety does not exceed the loading capacity of 
the receiving water(s). 

  

7. Margin of Safety: Submission describes explicit 
and/or implicit margin of safety for each pollutant. 

  

8. Seasonal Variations and Critical Conditions: 
Submission describes method for accounting for 
seasonal variations and critical conditions in the 
TMDL(s) 
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9. Public Participation: Submission documents 
provision of public notice and public comment 
opportunity; and explains how public comments were 
considered in the final TMDL(s). 

  

10. Technical Analysis: Submission provides 
appropriate level of technical analysis supporting TMDL 
elements. 

  

Note: 
The following criteria do not apply to all TMDLs, but 
must be applied in the situations noted. 

  

11. Monitoring Plan for TMDLs Under Phased 
Approach (where phased approach is used): 
TMDLs developed under phased approach identify 
implementation actions, monitoring plan and schedule 
for considering revisions to TMDL. 

  

12. Reasonable Assurances (for waters affected by 
both point and nonpoint sources): Where point 
source(s) receive less stringent wasteload allocations 
because nonpoint source reductions are expected and 
reflected in load allocations, implementation plan 
provides reasonable assurances that nonpoint 
implementation actions are sufficient to result in 
attainment of load allocations in a reasonable period of 
time. Reasonable assurances may be 
provided through use of regulatory, non-regulatory, or 
incentive based implementation mechanisms as 
appropriate. 

  

Implementation Plan Review Criteria (per Clean 
Water Act Section 303(e) and 40 CFR 130.6) 

  

13. Clear Implementation Plan: Submittal describes 
planned implementation actions or, where appropriate, 
specific process and schedule for determining future 
implementation actions . Plan is sufficient to implement 
all wasteload and load allocations in reasonable period 
of time. TMDL(s) and implementation measures are 
incorporated into the water quality management plan. 
Water quality management plan revisions are consistent 
with other existing provisions of the water quality 
management plan. 
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APPENDIX B – STREAM CHARACTERISTICS, BIOLOGICAL ASSESSMENT RESULTS, 
AND DATA QUALITY ASSESSMENTS 
 
Figures summarizing various biological assessments conducted in four major streams the 
Nawiliwili Bay watershed appear at the end of this Appendix.  The following detailed 
description stream conditions was originally prepared by Tetra Tech, Inc. and AECOS, Inc. for 
the State of Hawaii Department of Health. 
 
NAWILIWILI STREAM SYSTEM CONDITIONS  
 
The Nawiliwili Stream system flows in a southeasterly direction towards Nawiliwili Bay.  The 
upper reach of the Nawiliwili Stream system consists of a north and south tributary.The land 
surrounding the north and south forks of Nawiliwili Stream system in the upper reach is 
primarily undeveloped former sugarcane land.  The upper Lihue Ditch crosses both tributaries 
and eventually discharges to a reservoir north of Kauai Community College.   
 
The middle reach of the Nawiliwili Stream system arises from the convergence of the north and 
south tributaries off the slopes of Kilohana Crater.  In general, the middle reach is a small, 
shallow, slow-flowing stream that flows through mostly open land with only a few trees.  
Downstream from where Kaumualii Highway (Hwy 50) crosses the middle reach of the stream, 
the watershed is primarily urban (north side) and suburban (south side).  The stream flows 
through the south edge of Lihue town in a wide gulch between Nawiliwili Road (Hwy 58) and 
Rice Street (Hwy 51).  The Lihue sugar mill is adjacent to Nawiliwili Stream, just downstream 
from the Kaumualii Highway Bridge.  In addition, a small tributary flows southward, parallel 
with Kuhio Highway and passes under Kaumualii Highway to join Nawiliwili Stream in the 
vicinity of the mill entrance road.  This small tributary does not appear on the USGS topographic 
map (7.5-minute series, Lihue quadrangle, 1996).  The flow of this small tributary dwindles 
rapidly upstream from its confluence with Nawiliwili Stream.  The source of the water for this 
stream includes springs, and its drainage basin includes a large area within and above the sugar 
mill operations area.  This unnamed tributary may experience considerable fluctuation in water 
flow – from nearly dry with isolated pools, to substantial freshet flows.  To reduce silt loading to 
the stream, sediment deposited from mill operations (presumably washings from the harvested 
cane) was dried, and drainageways were fitted with detention ponds (AECOS, 1994a).   
 
The land surrounding the middle reach section of the Nawiliwili Stream system is primarily 
agriculture and low density 
residential.  The streambed 
is incised and the banks 
support a forest.   
 
In places, walls of the 
gulch are more than 30 ft 
high, and the gulch is more 
than 60 ft across.  At and 
below the confluence of 
the unnamed tributary and 
Nawiliwili Stream, both 
streams flow through 
mostly forested areas.  The 

View of the Middle Reach of Nawiliwili Stream 
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forest is composed entirely of introduced species and has largely grown up since the present 
highway intersection was constructed, as evidenced by the fact that much of the growth occurs 
on the steep highway embankments.  The streambed in the middle reach consists of silt and clay.  
The water is usually clear; however, during a large storm the water becomes turbid.  When the 
middle reach section of the stream is not influenced by a storm, the wetted width is often less 
than 10 ft wide and 1 ft deep.   
 
Downstream from the sugar mill, the lower reach Nawiliwili Stream flows in a steeply incised 
gulch, although the floodplain is over 600 ft wide in some places.  In other places, 25-ft-high 
banks rise directly adjacent to the stream.  A large storm drain enters the stream along the left 
bank at the Lower Nawiliwili TMDL sampling station (see Section 2.1.1).  The streambed 
consists of a layer of silt, with scattered patches of gravel and boulders.  The water appears to be 
more turbid here than further upstream.   
 
The lower reach of the Nawiliwili Stream system widens as it flows under the Hwy 51 Bridge 
onto the coastal floodplain and then discharges into Nawiliwili Bay at the west end of Kalapaki 
Beach.    The streambed in the lower reach consists of silt and clay, which becomes very thick; a 
dense growth of para grass impedes access to and flow of the stream.   
 
Many shrubs, grasses, and other herbaceous plants grow along on the banks on both sides of the 
stream.  In addition, the stream provides some habitat of limited value for aquatic species, 
although no native species were observed.  The dominant flora and fauna observed within the 
Nawiliwili Stream system is presented below. 
 

• Terrestrial Vegetation – Kukui, java plum (Syzgium cumini), hau trees, African tulip 
(Spathodea campanulata), Macaranga tanarius, banana (Musa x paradisica), bamboo 
(Bambusa vulgaris), koa haole (Leucaena leucocephala), scrambled egg plant (Senna 
surattensis), ornamental hibiscus (Malvaviscus cf. arboreus), and wood rose vine 
(Merremia tuberosa) 

 

• Terrestrial Fauna – Star or crab spider, Japanese white eye (Zosterops japonica 
japonica), rats (probably Rattus exulans), and Thiarid snails 

 

• Aquatic Fauna – Guppies, mollies, rainbow fish ((family Poeceliidae), swordtails 
(Xiphophorus helleri), and mosquitofish (Gambusia affinis); bullfrogs (Rana 
catesbeiana); and crayfish (Procambarus clarkii) 

 
HULEIA STREAM SYSTEM CONDITIONS 
 
The Huleia Stream system flows in a southeasterly direction and includes nine tributary streams:  
Kamooloa , Paohia, Papuaa , Papakolea , Kuia , Weoweopilau , Puakukui/Kipu Area segments, 
Helenanahu, and Puakukui.  The Huleia Stream system also includes two large reservoirs.  The 
Waiahi-Kuia Aqueduct, Koloa Ditch, and an unnamed tunnel, divert water from Papuaa Stream 
and Kuia Stream out of the Nawiliwili Bay Watershed to Waita Reservoir (Koloa Watershed).  
Two other ditches downstream from Papuaa Reservoir divert water to Puhi Stream and beyond. 
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Huleia Stream Reaches 
 

• Huleia Stream - Upper Reach.  The upper reach of Huleia Stream system arises in the 
backbone ridge of southeastern Kauai in the part known as Mt. Kahili (3,089 ft).  The 
ridgeline forming the upper watershed boundary begins near Puu Kolo (~1,850 ft) in the 
south and extends as a steep-faced ridgeline reaching 3,170 ft at the north end of the 
Huleia watershed.  Palikea (2,090 ft) ridge separates the northern boundary of the 
watershed from tributaries of the Wailua River.  Kilohana Crater (maximum elevation 
1,149 ft) divides the Huleia watershed from the Wailua River watershed and is the origin 
of many small tributaries to the Huleia system and the Papakolea, Puali, and Nawiliwili 
Stream systems.  Numerous tributary streams flow from the mountains through former 
sugar cane lands. 

 
• Huleia Stream - Middle Reach.  The middle reach of Huleia Stream arises from the 

confluence of Kamooloa and Kuia Streams.  It extends downstream to the upper end of 
the estuary (at the upstream boundary of the Huleia National Wildlife Refuge).  Not far 
downstream from the confluence of Kamooloa and Kuia streams, Huleia Stream flows 
under Hwy 50 at Halfway Bridge.  The stream is fairly wide and deep and the streambed 
consists of gravel, rock, and silt.  Large stands of umbrella sedge are present upstream 
and downstream of the bridge.   

 
Helenanahu Stream, Puakukui Stream, and several small, unnamed tributaries and springs 
enter Huleia Stream along the middle reach.  The surrounding watershed is primarily 
former sugar cane land, and the reach is mostly incised and contained within fairly large 
canyon walls.  The hydrophyte, Job’s tears (Coix lachrymal-jobi), is common in the 
stream, and elephant grass grows along the steep banks.   

 
Huleia Stream is the only stream in the Nawiliwili Bay Watershed that is gauged by the 
USGS, although currently the only station is a crest-stage gauge with a partial-record.  A 
crest-stage gauge can be used to estimate annual maximum discharge from the stream.  
USGS station No. 16055000 is located at Kipu Road in Kipu, at about 220 ft elevation, 
4.5 miles upstream from the mouth and downstream from all major tributaries (except for 
drainages from the Kipu Reservoirs).   

 
• Huleia Stream – Lower Reach and Estuary.  The estuarine segment of the Huleia 

Stream System is about 2 miles long.  Tidal influence extends from Nawiliwili Bay to 
just downstream from Stone Bridge at the very upper end of the Huleia National Wildlife 
Refuge.  The Huleia National Wildlife Refuge was established in 1973 to provide open, 
productive wetlands for endangered Hawaiian waterbirds.  The refuge is located on 240 
acres of the Huleia valley and extends along its left bank, and the streambed is included 
within the refuge.  The refuge has plans to replace introduced plants with native 
vegetation, create open water habitats, restore old taro patches, and create predator-free 
nesting areas.  Waterbirds that the refuge is attempting to protect include the endangered 
Hawaiian stilt or aeo (Himantopus mexicanus knudseni), coot or alae keokeo (Fulicia 
alai), moorhen or alae ula (Gallinula chloropus sanvicensis), and Hawaiian duck or koloa 
maoli (Anas wyvilliana).  The Hawaiian hoary bat or opeapea (Lasirus cinereus semotus) 
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may also live in the refuge.  The area was once used to grow taro and rice, and currently 
there are some efforts to resume these agricultural activities. To protect wildlife, there is 
no public access into the refuge, although kayakers may paddle in the estuary alone or on 
tours.   

 
Crabbers and fishermen 
ply the lower estuary The 
Alekoko Fishpond, also 
known as the Menehune 
Fishpond, is located on the 
north side of this segment.  
The fishpond was built 
1,600 years ago and is a 
registered National 
Historic Landmark.  The 
introduced red mangrove 
(Rhizophora mangle) has 
invaded the fishpond and 
the lower reach of Huleia 
Stream.  The mangrove 
may contribute a 
significant amount of 
organic material and 
increase the turbidity and nutrient concentrations in the fishpond and stream (Furness et 
al. 2002).   
 
At Stone Bridge, Huleia Stream is wide and shallow, and the streambed is comprised of 
boulders, silt, and sand.  Stone Bridge appears to have the most extensive population of 
native fauna in the watershed, including oopu nakea (Awaous guamensis), oopu naniha 
(Stenogobius hawaiiensis), oopu akupa (Eleotris sandwicensis), opae oehaa 
(Macrobrachium grandimanus), aholehole (Kuhlia sandvicensis), mullet (Mugil 
cephalus).  The introduced Mexican molly (Poecilia mexicana) is also present.  Umbrella 
sedge and Job’s tears grow in the stream, and elephant grass, guava trees, coffee, and 
Java plum grow on the banks.  Extensive stands of mangroves occur downstream of the 
bridge. 

 
Other Streams in the Huleia Sub-Basin  
 

• Kamooloa Stream.  Kamooloa Stream arises along the central mountain ridge above 
about 3,000 ft elevation.  The southern fork arises near Kapalaoa peak (3,310 ft) in the 
Lihue-Koloa Forest Reserve.  An irrigation system diversion located at about 860 ft 
elevation directs water to a long flume that feeds Papuaa Stream above the reservoir of 
the same name, Paohia Stream above the same reservoir.  The diversion more or less 
parallels the Waiahi-Kuia Ditch to Mauka Reservoir in the Koloa watershed.  Further 
downstream, a diversion tunnel from Papuaa Reservoir feeds into Kamooloa Stream.  
Near the 435 ft elevation, a diversion directs water through a long tunnel south about 3 

View of the Lower Reach of Huleia Stream at Stone 
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miles to Waita Reservoir (in the Koloa watershed).  When flow is reduced in the tunnel to 
Waita.  Water diverted out of Kamooloa Stream may re-enter the watershed where the 
ditch to Waita Reservoir intersects with Kuia Stream. 
 
Several tributaries of Kamooloa Stream originate on the southwestern side of Kilohana 
Crater between 520 and 1,000 ft elevation.  These tributaries converge to join Kamooloa 
Stream on the left back below 400 ft elevation.  Other tributaries enter along the right 
bank, including Papuaa Stream downstream from the reservoir and Paohia Stream.  
Another diversion at about 390 ft elevation carries water eastward as far as Puhi Camp 
Reservoir and is the source of much of the flow in Puali Stream (Bowles 1993).  At about 
330 ft elevation, between two rock quarries and the Halfway Bridge (Hwy 50), Kamooloa 
Stream joins Kuia Stream to form Huleia Stream.  

 
Downstream from the diversions, but upstream from the confluence with the Kilohana 
tributaries, Kamooloa Stream is a relatively narrow and shallow stream.  The streambed 
primarily consists of boulders, but silt and organic matter (including algae) are 
prominent.  Small, unidentified fish in the family Poeceliidae were observed in December 
2002, although they were uncommon.  Crayfish (Procambarus clarkii) were also 
uncommon.  The introduced ramshorn snail (Family Planorbidae) was the only abundant 
animal.  The introduced damselfly (Ischnura posita), along with the indigenous dragonfly 
(Pantalla flavescens), was observed near the stream.  Guava and Moluccan albizia trees 
line banks with a thick growth of Guinea grass. 

 
• Paohia Stream.  Paohia Stream originates at about 2,400 ft elevation in the Lihue-Koloa 

Forest Reserve as two tributaries on the eastern flank of Mt. Kahili.  Although not 
indicated on topographic maps, it is likely that water in Paohia Stream is diverted from 
the channel at about 740 ft elevation into the Waiahi-Kuia Ditch or the Kamooloa Ditch 
that parallels it.  At about 600 ft elevation, an overflow diversion ditch connects to Paohia 
Stream from the same Kamooloa Ditch. Paohia Stream receives the overflow from the 
Papuaa Reservoir spillway.  The stream eventually joins Papuaa Stream and Kamooloa 
Stream downstream of Papuaa Reservoir.  Paohia Stream only flows during periods of 
heavy rains or overflow from the reservoir.  A eucalyptus plantation is present on the hill 
between Papuaa Reservoir and Paohia Stream. 

 
• Papuaa Stream.  Papuaa Stream arises at about 840 ft elevation, where it is fed by a 

diversion from Kamooloa Stream.  The stream flows into Papuaa Reservoir (spillway 
elevation at 532 ft), which is 50-acre irrigation water storage feature at the base of Mt. 
Kahili.  The reservoir is popular for bass fishing.  Native waterbirds, including coots and 
moorhens, feed in the reservoir, and horses and cattle come down the banks to drink.  
Below the reservoir, Papuaa Stream is joined by Paohia Stream before flowing into 
Kamooloa Stream.  A diversion at the dam carries water all the way to Puhi Stream, 
above the diversion into Puhi Camp Reservoir and Puali Stream.   

 
• Papakolea Stream.  Two tributaries, Hoinakaunalehua and Puhi, join at 200 ft elevation 

to form Papakolea Stream.  The tributaries to Puhi Stream originate in a series of 
normally dry gulches at about 700 ft elevation.  The stream is perennial from the 
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convergence of these gulches just above 400 ft elevation.  Below this point, the stream is 
used as part of the irrigation system constructed by Grove Farm.  Water from Papuaa 
Reservoir (in the Huleia watershed) is added at one point and is then diverted out to Puhi 
Camp Reservoir and Puali Stream a short distance downstream.  An unnamed tributary 
on the right bank has its confluence at about 270 ft, just up from the Kaumualii Highway; 
it may also receive overflow irrigation water diverted out of Papuaa Reservoir. 

 
The other significant tributary of Papakolea Stream is Hoinakaunalehua Stream.  This 
stream arises in gulches along the southeast slope of Kilohana Crater, the longest branch 
having its origin at about 800 ft elevation. Water from the Papuaa Reservoir may be 
diverted into this tributary to divert storm flows out of the irrigation system.  Two other 
branches arise close to the longest branch and just below 800 ft elevation in the same part 
of Kilohana Crater’s southeast slope.  Hoinakaunalehua Stream passes under Kaumualii 
Highway adjacent to the Brewer Chemical property. 
 
At about 200 ft elevation, immediately downstream from the confluence of Puhi and 
Hoinakaunalehua streams, water from Papakolea Stream is diverted to a powerplant 
located just outside of the boundaries of the Huleia National Wildlife Refuge.  This water 
is flushed into Huleia Stream. Papakolea Stream flows through wetlands in the refuge and 
discharges to the estuarine portion of Huleia Stream. 
 
Upstream from the Huleia National Wildlife Area and a waterfall, the stream passes 
under Hulemalu Road, and is relatively narrow and shallow.  The base flow depth of the 
stream appears to be about 6 inches, and the stream is about 10 ft wide.  The stream has a 
silt bottom, and a large turbid pool is located upstream of the bridge.  Java plum, kukui, 
and African tulip trees are common on the steep banks that are otherwise covered with 
Guinea grass. 

 
• Kuia Stream.  Kuia Stream arises from numerous tributaries along the eastern flanks of 

Mt. Kahili and Puu Kolo ridge.  A large, unnamed southern tributary converges with 
Kuia Stream at about 520 ft elevation.  On the north tributary, at about 680 ft elevation 
and downstream from the convergence of five small tributary streams, the Waiahi-Kuia 
Aqueduct intersects with Kuia Stream.  The aqueduct reportedly diverts all of the stream 
water (10 million gallons per day [mg/d]) out of the watershed via the Koloa Ditch 
(Furness et al. 2002).  The main branch of Kuia Stream converges with Weoweopilau 
Stream, tumbles over waterfalls at the 400 ft elevation, and joins Huleia Stream. 

 
• Weoweopilau Stream.  Weoweopilau Stream drains the Knudsen (Koloa) Gap to the 

north, with at least one small tributary arising on the west side of Hapua Ridge at the 680 
ft elevation.  The stream also receives overflow from the Koloa Ditch above where the 
ditch discharges into Mauka Reservoir.  Weoweopilau Stream joins Kuia Stream 
upstream from the waterfalls and the tributary’s convergence with Huleia Stream. 

 
• Kipu Area Segments.  The north slopes of Haupu Ridge in the Kipu area drain to 

reservoirs and at least one wetland   These stream features eventually enter along the 
right bank of Huleia Stream near the upper end of the estuary and the Huleia National 
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Wildlife Refuge.  This area is mostly used for cattle ranching.  Another stream arises 
further east beneath Queen Victoria’s Profile in the Haupu Ridge, before flowing into 
Huleia Stream within the boundaries of the refuge.  

 
• Helenanahu Stream.  Helenanahu Stream originates between 800 and 900 ft elevation as 

seven tributaries on the southern flank of Kilohana Crater.  Water from these tributaries is 
stored in Helenanahu Reservoir and then released into Helenanahu Stream, which flows 
into Huleia Stream at 310 ft elevation.  Helenanahu Reservoir is located close to Hwy 50 
and is provides significant waterbird habitat. 

 
• Puakukui Stream.  Puakukui Stream is a series of small tributaries and springs at the 

base of Omoe peak (1300 ft) and the north side of Haupu Ridge.  At 355 ft elevation, 
water is diverted out of the eastern branch into reservoirs further east in the Kipu area.  
The stream confluence with Huleia Stream is at 250 ft elevation. 

 
PUALI STREAM CONDITIONS  
 
Puali Stream system flows in a southeasterly direction and arises as two branches in the vicinity 
of KCC.  Puali Stream has been used to supply and discharge irrigation water to and from sugar 
cane fields since 1865 (Bowles 1993a).  Over 80 percent of Puali Stream is located on Grove 
Farm property (AECOS 1994b).  All of the water in Halehaka Stream and Puali Stream above 
Halehaka Road Bridge (at about 110 ft elevation) originates from outside of the watershed.  The 
water is brought in via the ditch systems of Grove Farm and Lihue Plantation (Bowles 1993a).  
High flows are common in Puali Stream as a result of irrigation practices from surrounding 
lands.   
 

• Halehaka Stream. Halehaka Stream consists of a dry swale and a large mowed area 
adjacent to Kauai Community College, located above Kaumualii Highway.  Below the 
highway, a diversion ditch from the Klussman Reservoir feeds into a small reservoir, as 
does a diversion weir from an irrigation ditch that leaks into Halehaka Stream.  Below the 
reservoir, Halehaka Stream enters a gulch, part of which is overgrown with hau down to 
Haiku 4B reservoir, where the stream flows into Puali Stream (AECOS 1994b).   

 
• Upper Reach.  Because of the low elevation of this drainage, the upper reach of Puali 

Stream is not significant.  Evidence of a stream first manifests itself as Puhi Camp 
Reservoir, a small irrigation water storage pond at 340 ft elevation.  The reservoir is fed 
by an irrigation ditch system belonging to Grove Farm.  Vegetation in the area consists of 
tall grasses and an open canopy of trees.  Guinea grass (Panicum maximum), para grass 
(Brachiaria mutica), albizia trees (Falcataria moluccana), macaranga trees (Macaranga 
tanarius), and silk oak trees (Grevillea robusta) are common (AECOS 1994b). 
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• Middle Reach.  
Downstream from the 
reservoir, the middle reach 
of the stream flows through 
a dense growth of para grass, 
then passes under Kaumualii 
Highway (Hwy 50) in a 
small box culvert, and on 
through a series of modified 
channels and culverts.  The 
stream is shallow and 
narrow, and the streambed is 
flat and consists mostly of 
gravel.  Further downstream, 
the stream enters a culvert 
that passes underneath the 
old industrial area and then 
emerges in a vegetation-removed/realigned channel.  The stream flows in this earthen 
trapezoidal channel through a housing development and Puhi Industrial Park.  
Downstream, it enters a dense growth of hau (Hibiscus tiliaceus) and then a steep-sided 
canyon (AECOS 1994b). 

 
The middle reach of the stream flows mostly through a narrow canyon that is overgrown 
with hau until the Halehaka Road Bridge.  Downstream from the bridge, the stream 
becomes more open, although much of the gulch is covered in moderately dense forest, 
except where cleared by property owners along the stream (AECOS 1994b).  Puali 
Stream leaves Grove Farm property, and the middle reach ends after it tumbles over a 15-
ft waterfall. 

 
The now-closed Halehaka landfill lies on the left bank of Puali Stream near Halehaka 
Road.  The landfill was in operation from 1973 until 1991, and during that time, an 
average of 43 feet of garbage was disposed of in the landfill (Mink & Yuen, Inc. 1983).  
Hydrogeological and geotechnical investigations of the landfill site concluded that Puali 
Stream does not exhibit contamination with heavy metals and volatile organics from the 
landfill, although high levels of nutrients in the stream may be attributed to the landfill 
(Mink & Yuen, Inc. 1983).  The studies also determined that the groundwater sufficiently 
dilutes constituents in leachate, although after furrow irrigation in the adjacent sugar cane 
fields ceases, the concentration of leachate constituents could increase in the 
groundwater. The Lihue-Puhi wastewater treatment works, a reuse facility that stores 
treated effluent and uses it on the nearby Puakea Golf Course, is also located uphill on 
the left side of Puali Stream (Furness et al. 2002). 

 
• Lower Reach.  The lower reach of Puali Stream flows through the coastal lowlands 

known as Niumalu Flat, whose potential restoration could affect nutrient and sediment 
assimilation.  This flat is a remnant of a coastal wetland (AECOS 1994b) and is now  
used for agriculture, including wetland taro and pastureland.  Puali Stream is estuarine at 

View of the Middle Reach of Puali Stream near the TMDL Monitoring 
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the Waawa Road Bridge in Niumalu.  Vegetation at the upper end of the estuary is marsh 
cyperus (Cyperus javanicus) and primrose willow (Ludwigia octovalvus), transitioning to 
hau and mangrove (AECOS 1994b).  Cesspools in the area may be a source of pollutants 
to the stream (Furness et al. 2002; Appendix F). 

 
DATA QUALITY ASSESSMENTS (excerpted from Environmental Planning Office, 2004) 
 
Deviations from the Sampling Program 
 
The following deviations to the sampling program were noted: 
 

• The original scope of work included the goal of capturing three distinct storm events at each 
sampler location.  Limitations of stream flow and automated sampler execution resulted in 
some locations rendering less than three events and some more than three events.  One 
storm event was collected at each of the Upper Nawiliwili and Papakolea locations.  Two 
storm events were collected at the Puali location.  Four storm events were collected at the 
Huleia at Stone Bridge location.  Five storm events were collected at the Kamooloa and 
Lower Nawiliwili locations.  This deviation did not adversely impact the preparation of the 
TMDL report because the amount of data collected exceeded the amount originally scoped 
and loading estimates were calculated consistent with the scope of work. 

• The sampling plan identified three samples to be collected from each automated sampler per 
storm event; however, at the Kamooloa location, two samples were submitted out of the three 
planned samples during two storm events. This deviation did not adversely impact the 
preparation of the TMDL report because additional samples were collected from five events 
at this location and loading estimates were calculated consistent with the scope of work. 

• Grab samples were collected from the turbid stream water after the storm events at the 
Huleia at Halfway Bridge, Huleia at Stone Bridge, and the Papakolea locations.  The 
sampling plan did not specify the collection of grab samples at these locations.  This 
deviation did not adversely impact the preparation of the TMDL report because the grab 
sample results provide additional data not originally estimated. 

 
Analytical Data Quality Assessment 
 
A final review of the data set with respect to EPA data quality parameters indicated that the data 
are of high overall quality and deemed usable to meet the project data quality objectives 
presented in the scope of work and project plans.  Based on the overall assessment of the 
sampling program, quality assurance/quality control (QA/QC) data, data review, and data 
validation results, the data obtained between January and October 2003 are of acceptable quality, 
as described in guidance for quality assurance project plans [with exceptions as noted].   
 
Representativeness 
 
Representativeness refers to the ability of sample data to reflect true environmental conditions.  
Factors that affect representativeness include sampling locations, frequency, collection 
procedures, and possible compromises to sample integrity (such as cross-contamination) that can 
occur during collection, transport, and analysis.  Selection of sampling sites is important to 
ensure that the parameters measured will be representative in all samples collected at that site.  
Correct sample collection, transport, and analytical procedures were important to ensure that 
samples closely resemble the medium sampled and to minimize contamination. All data were 
deemed representative. 
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APPENDIX C – WATER QUALITY DATA 
 
Table C-1:  Data from “Assessment and Protection Plan for the Nawiliwili Watershed: Phase 2-Assessment of Contamination Levels” 
(El-Kadi et al., 2003) 
 

Coliphage 
Enrichment 

Site Location Date 
Turbidity 
(NTU) 

Salinity 
(ppt) 

Phosphate 
(mg/l) 

Nitrate 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(CFU/100 
ml) 

Clostridium 
perfringens 
(CFU/100 

ml) 

Enterococci 
(CFU/100 

ml) 

FRNA 
(PFU/100 

ml) 

Somatic 
(PFU/100 

ml) FRNA Somatic
1 Upper Nawiliwili 10/31/01 5.7 1 0.035 1.9 6400 12 3600 520 2100 NA NA 
1 Upper Nawiliwili 11/28/01 8.45 0.2 0.129 1.2 6800 32 2080 1060 1420 NA NA 
1 Upper Nawiliwili 02/27/02 10 0 0.004 0.3 5160 68 2200 6460 3180 NA NA 
1 Upper Nawiliwili 03/20/02 10.5 0.2 0.017 0.3 3440 32 3760 100 60 NA NA 
1 Upper Nawiliwili 04/22/02 8.85 0.1 0.016 0.4 14400 228 11200 20 200 NA NA 
1 Upper Nawiliwili 05/14/02 63.4 0.2 0.03 0.2 27200 72 1560 600 600 NA NA 
1 Upper Nawiliwili 06/24/02 17.5 0.5 0.102 0.3 3080 16 1640 0 180 positive NA 
1 Upper Nawiliwili 07/24/02 10.1 0.1 0.292 0.5 6760 0 1680 0 120 positive NA 
1 Upper Nawiliwili 10/16/02 9.37 0.1 0.132 0.3 3480 16 1680 0 0 positive negative
1 Upper Nawiliwili 11/25/02 2.86 0.4 0.025 0.2 35200 20 8800 1040 3340 NA NA 

1A Upper Nawiliwili 03/19/02 5.7 1 0.022 0.4 4240 16 4400 40 120 NA NA 
1A Upper Nawiliwili 04/24/02 6.5 1 0.031 0.4 1104 4 1040 460 200 NA NA 
1A Upper Nawiliwili 05/16/02 7 2 0.038 0.3 2560 0 1320 120 80 NA NA 
1A Upper Nawiliwili 06/26/02 7 1 0.202 0.6 2640 8 720 160 200 NA NA 
1A Upper Nawiliwili 07/16/02 8.5 1 0.128 0.3 4360 12 32 160 460 NA NA 
1A Upper Nawiliwili 08/21/02 6.4 2 0.156 0.3 3560 8 1440 0 0 positive negative
1A Upper Nawiliwili 09/25/02 6.7 0.5 0.187 0.3 5400 8 1680 120 0 NA negative
1A Upper Nawiliwili 11/20/02 4.9 0 0.034 0.2 2720 24 1560 0 440 negative NA 
2 Marriott Culvert 10/31/01 4.8 1 0.091 1.9 9080 0 4400 0 140 positive NA 
2 Marriott Culvert 11/28/01 4.35 0.3 0.39 2.4 4240 0 2160 0 80 positive NA 
2 Marriott Culvert 02/27/02 3.1 0 0.056 1 4160 0 2200 0 40 positive NA 
2 Marriott Culvert 03/20/02 2.2 0.2 0.079 1 968 0 1320 0 20 positive NA 
2 Marriott Culvert 04/22/02 3.65 0.2 0.062 0.7 2400 4 720 20 20 NA NA 
2 Marriott Culvert 05/14/02 163 0.1 0.274 0.1 72400 100 108000 1080 1600 NA NA 
2 Marriott Culvert 06/24/02 3.68 0.3 0.305 1 3000 40 1120 0 0 positive positive 
2 Marriott Culvert 07/24/02 2.47 0.3 0.45 0.8 9000 0 1160 0 420 positive NA 
2 Marriott Culvert 10/16/02 3.05 0.3 0.301 1 4040 0 960 0 0 positive positive 
2 Marriott Culvert 11/25/02 4.02 1.3 0.253 0.1 2800 0 280 120 220 NA NA 
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Coliphage 
Enrichment 

Site Location Date 
Turbidity 
(NTU) 

Salinity 
(ppt) 

Phosphate 
(mg/l) 

Nitrate 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(CFU/100 
ml) 

Clostridium 
perfringens 
(CFU/100 

ml) 

Enterococci 
(CFU/100 

ml) 

FRNA 
(PFU/100 

ml) 

Somatic 
(PFU/100 

ml) FRNA Somatic
3 Pine Trees 10/31/01 2.6 3 0.052 0.9 5560 120 1440 0 80 positive NA 
3 Pine Trees 11/28/01 3.75 1.3 0.166 1.8 3200 48 188 220 940 NA NA 
3 Pine Trees 02/27/02 6.8 2 0.042 0.2 2080 960 3200 1220 1580 NA NA 
3 Pine Trees 03/20/02 4.22 0.3 0.039 0.3 2160 528 1560 40 320 NA NA 
3 Pine Trees 04/22/02 7.49 0.2 0.028 0.2 3320 800 2400 100 400 NA NA 
3 Pine Trees 05/14/02 66.2 0.4 0.13 0.2 48800 0 27200 280 1900 NA NA 
3 Pine Trees 06/24/02 9.05 0.6 0.104 0.2 1600 336 1160 0 40 positive NA 
3 Pine Trees 07/24/02 8.49 5.4 0.153 0.3 6440 920 11200 0 320 negative NA 
3 Pine Trees 10/16/02 5.82 1.6 0.123 0.2 2200 92 640 0 4 positive NA 
3 Pine Trees 11/25/02 13.2 3.2 0.132 0.2 3320 44 920 660 640 NA NA 
                            
4 Kalapaki Beach 10/31/01 2.7 28 0.011 1.4 0 0 4 0 0 negative positive 
4 Kalapaki Beach 11/28/01 5.93 32.7 0.043 1.7 304 16 244 0 0 positive positive 
4 Kalapaki Beach 02/27/02 3.8 35 0.001 0.2 0 0 4 0 0 negative negative
4 Kalapaki Beach 03/20/02 2.82 34.8 0.015 0.2 16 12 4 0 0 negative negative
4 Kalapaki Beach 04/22/02 4.01 34 0.019 0.1 44 20 80 0 0 negative positive 
4 Kalapaki Beach 05/14/02 51.9 21.5 0.053 0.3 22400 0 14800 0 300 negative NA 
4 Kalapaki Beach 06/24/02 3.75 31.8 0.095 0.3 16 16 20 0 0 positive negative
4 Kalapaki Beach 07/24/02 5.82 33.6 0.032 0.3 80 12 60 0 0 positive positive 
4 Kalapaki Beach 10/16/02 3.9 34.4 0.045 0.3 0 0 0 0 0 positive positive 
4 Kalapaki Beach 11/25/02 1.97 34.4 0.041 0.2 4 0 0 0 0 negative negative
                            
5 SeaFlite Jetty 10/31/01 3.7 28 0.015 2.5 0 0 0 0 0 positive positive 
5 SeaFlite Jetty 11/28/01 5.37 28.4 0.042 0.9 372 4 232 0 380 negative NA 
5 SeaFlite Jetty 02/27/02 9 35 0.001 0.2 4 0 0 0 0 negative negative
5 SeaFlite Jetty 03/20/02 2.18 34.6 0.012 0.2 0 0 4 0 0 negative negative
5 SeaFlite Jetty 04/22/02 4.84 34 0.012 0.1 0 0 4 0 0 negative positive 
5 SeaFlite Jetty 05/14/02 10.2 27.7 0.016 0.2 404 0 348 0 20 positive NA 
5 SeaFlite Jetty 06/24/02 3.14 21.7 0.103 0.2 20 0 16 0 0 positive positive 
5 SeaFlite Jetty 07/24/02 4.01 29.5 0.049 0.2 4 4 0 0 0 negative positive 
5 SeaFlite Jetty 10/16/02 1.98 34.8 0.235 0.2 0 0 0 0 0 positive positive 
5 SeaFlite Jetty 11/25/02 1.58 34.4 0.013 0.2 12 0 4 0 0 negative negative
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Coliphage 
Enrichment 

Site Location Date 
Turbidity 
(NTU) 

Salinity 
(ppt) 

Phosphate 
(mg/l) 

Nitrate 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(CFU/100 
ml) 

Clostridium 
perfringens 
(CFU/100 

ml) 

Enterococci 
(CFU/100 

ml) 

FRNA 
(PFU/100 

ml) 

Somatic 
(PFU/100 

ml) FRNA Somatic
6 Papalinahoa Stream10/31/01 7.3 2 0.044 0.8 3320 0 6400 0 140 negative NA 
6 Papalinahoa Stream11/28/01 9.54 0.2 0.051 0.7 244 0 11200 1160 560 NA NA 
6 Papalinahoa Stream02/27/02 9.4 1 0.006 0.1 1120 8 1400 20 6500 NA NA 
6 Papalinahoa Stream03/20/02 7.88 0.3 0.046 0.1 632 0 6400 400 260 NA NA 
6 Papalinahoa Stream04/22/02 7.84 0.1 0.034 0 1200 12 2200 0 160 negative NA 
6 Papalinahoa Stream05/14/02 38.9 0.2 0.042 0.1 7560 8 8 280 740 NA NA 
6 Papalinahoa Stream06/24/02 5.71 0.2 0.194 0.1 3560 0 2280 0 20 positive NA 
6 Papalinahoa Stream07/24/02 6.67 0.1 0.212 0.1 5720 0 6800 360 600 NA NA 
6 Papalinahoa Stream11/25/02 5.36 4.1 0.039 0.1 44080 24 4400 60 120 NA NA 
                            
7 Small Boat Harbor 10/31/01 2.7 24 0.013 1.2 116 0 48 0 0 positive positive 
7 Small Boat Harbor 11/28/01 29.4 6.8 0.316 0.3 5080 0 2440 0 1380 positive NA 
7 Small Boat Harbor 02/27/02 4.2 16 0.019 0.1 172 0 64 0 0 negative positive 
7 Small Boat Harbor 03/20/02 4.33 20.1 0.016 0.1 72 0 36 0 60 positive NA 
7 Small Boat Harbor 04/22/02 23 19.8 0.026 0.1 76 16 64 0 0 negative positive 
7 Small Boat Harbor 05/14/02 29.3 3.1 0.026 0 1240 0 1080 0 20 negative NA 
7 Small Boat Harbor 06/24/02 12.8 4 0.101 0 244 4 312 0 40 positive NA 
7 Small Boat Harbor 07/24/02 12.2 9.7 0.088 0.1 160 0 92 0 0 negative positive 
7 Small Boat Harbor 10/16/02 6.05 23.7 0.093 0.1 176 0 108 0 3 positive NA 
7 Small Boat Harbor 11/25/02 2.95 0.1 0.023 0.1 288 0 140 0 0 negative negative
                            
8 Puali Stream 10/31/01 2.4 2 0.023 0.7 596 4 840 0 40 negative NA 
8 Puali Stream 11/28/01 4.06 0.1 0.032 1.2 744 0 920 20 100 NA NA 
8 Puali Stream 02/27/02 4.4 0 0.005 0.2 640 0 840 400 440 NA NA 
8 Puali Stream 03/20/02 4.09 0.2 0.027 0.1 592 0 960 540 680 NA NA 
8 Puali Stream 04/22/02 2.92 0.1 0.033 0.2 736 0 840 220 320 NA NA 
8 Puali Stream 05/14/02 14.7 0.1 0.066 0.3 4040 4 2600 20 160 NA NA 
8 Puali Stream 06/24/02 3.37 0.1 0.225 0.4 1064 0 840 20 100 NA NA 
8 Puali Stream 07/24/02 10.1 0.1 0.182 0.4 1056 0 1440 20 240 NA NA 
8 Puali Stream 10/16/02 5.67 0.2 0.214 0.4 512 0 560 0 19 positive NA 
8 Puali Stream 11/25/02 9.96 0.1 0.079 0.2 584 0 560 120 60 NA NA 
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Coliphage 
Enrichment 

Site Location Date 
Turbidity 
(NTU) 

Salinity 
(ppt) 

Phosphate 
(mg/l) 

Nitrate 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(CFU/100 
ml) 

Clostridium 
perfringens 
(CFU/100 

ml) 

Enterococci 
(CFU/100 

ml) 

FRNA 
(PFU/100 

ml) 

Somatic 
(PFU/100 

ml) FRNA Somatic
8A Puali Stream 03/19/02 4.1 0.5 0.044 0.2 708 0 1960 500 500 NA NA 
8A Puali Stream 04/24/02 3.9 2 0.022 0.1 304 0 760 60 120 NA NA 
8A Puali Stream 05/16/02 7.5 0 0.031 0.2 828 8 328 0 240 negative NA 
8A Puali Stream 06/26/02 4.6 10 0.188 0.3 604 0 520 20 20 NA NA 
8A Puali Stream 07/16/02 5 1 0.103 0.2 2960 0 3120 0 240 positive NA 
8A Puali Stream 08/21/02 3.8 1 0.091 0.1 856 40 920 0 220 positive NA 
8A Puali Stream 09/25/02 3.5 1 0.101 0.2 556 0 280 20 80 NA NA 
8A Puali Stream 11/20/02 3 1 0.035 0.1 368 0 520 60 200 NA NA 
                            
9 Papakolea Stream 10/31/01 6.5 2 0.026 1 804 0 920 2160 5740 NA NA 
9 Papakolea Stream 11/28/01 13.2 0.1 0.684 1.7 524 0 1480 3900 4500 NA NA 
9 Papakolea Stream 02/27/02 11 0 0.006 0.2 1160 20 1320 4140 1160 NA NA 
9 Papakolea Stream 03/20/02 18.3 0.1 0.033 0.4 1052 8 1080 660 800 NA NA 
9 Papakolea Stream 04/22/02 9.95 0.1 0.046 0.4 2720 4 1280 240 420 NA NA 
9 Papakolea Stream 05/14/02 64.2 0.1 0.048 0.3 3360 8 2320 560 640 NA NA 
9 Papakolea Stream 06/24/02 14.1 0.1 0.089 0.3 640 0 536 0 60 positive NA 
9 Papakolea Stream 07/24/02 13.1 0.1 0.09 0.2 676 0 800 40 100 NA NA 
9 Papakolea Stream 10/16/02 17.1 0.1 0.074 0.3 2600 0 760 0 31 positive NA 
9 Papakolea Stream 11/25/02 3.72 0.1 0.029 0.2 3120 0 1200 320 1240 NA NA 
              

9A Papakolea Stream 03/19/02 11 0.5 0.019 0.4 1080 4 1560 460 720 NA NA 
9A Papakolea Stream 04/24/02 10 2 0.021 0.3 788 0 360 400 600 NA NA 
9A Papakolea Stream 05/16/02 17 1 0.024 0.4 1168 4 568 420 600 NA NA 
9A Papakolea Stream 06/26/02 7.5 1 0.075 0.3 664 0 680 60 220 NA NA 
9A Papakolea Stream 07/16/02 7.6 1 0.09 0.2 1000 0 1320 500 180 NA NA 
9A Papakolea Stream 08/21/02 8 1 0.086 0.1 472 0 600 140 220 NA NA 
9A Papakolea Stream 09/25/02 5.3 1 0.083 0.1 408 0 272 80 360 NA NA 
9A Papakolea Stream 11/20/02 6 1 0.021 0.2 604 8 400 0 480 negative NA 
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Coliphage 
Enrichment 

Site Location Date 
Turbidity 
(NTU) 

Salinity 
(ppt) 

Phosphate 
(mg/l) 

Nitrate 
Nitrogen 

(mg/l) 

Fecal 
Coliform 

(CFU/100 
ml) 

Clostridium 
perfringens 
(CFU/100 

ml) 

Enterococci 
(CFU/100 

ml) 

FRNA 
(PFU/100 

ml) 

Somatic 
(PFU/100 

ml) FRNA Somatic
10 Huleia Stream 10/31/01 2.6 3 0.015 1.5 212 8 144 0 20 positive NA 
10 Huleia Stream 11/28/01 21.8 0.1 0.029 0.7 2200 8 1360 100 460 NA NA 
10 Huleia Stream 02/27/02 5.5 0 0.001 0.1 200 16 152 0 180 positive NA 
10 Huleia Stream 03/20/02 9.62 0.1 0.01 0.1 120 8 164 20 120 NA NA 
10 Huleia Stream 04/22/02 3.4 0.1 0.013 0.1 180 8 288 0 40 positive NA 
10 Huleia Stream 05/14/02 25.6 0.1 0.023 0 1760 0 2440 20 1000 NA NA 
10 Huleia Stream 06/24/02 6.2 0.1 0.106 0 316 4 376 0 40 positive NA 
10 Huleia Stream 07/24/02 3.47 0.1 0.066 0.1 148 0 260 0 0 negative positive 
10 Huleia Stream 10/16/02 2.12 0.1 0.083 0.1 232 0 148 0 0 positive positive 
10 Huleia Stream 11/25/02 3.55 0.1 0.021 0.1 528 0 360 0 0 negative negative

10A Huleia Stream 03/19/02 12 0.5 0.031 0.1 272 0 720 20 60 NA NA 
10A Huleia Stream 04/24/02 5.9 1 0.037 0.1 108 0 356 0 0 negative positive 
10A Huleia Stream 05/16/02 8.5 1 0.022 0.1 692 0 396 0 40 negative NA 
10A Huleia Stream 06/26/02 5.3 0 0.079 0.1 2121 0 360 0 0 negative positive 
10A Huleia Stream 07/16/02 2.3 0 0.097 0.1 296 0 760 0 80 negative NA 
10A Huleia Stream 08/21/02 4.4 1 0.109 0.1 280 0 440 0 0 negative negative
10A Huleia Stream 09/25/02 2.2 0 0.084 0.1 184 0 176 0 20 negative NA 
10A Huleia Stream 11/20/02 3.8 0 0.021 0.1 120 0 88 0 80 negative NA 
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Table C-2:  Data Used by State of Hawaii Department of Health for the 2006 303(d) List of Impaired Waters 
* - result is not reported due to instrument problem and limitations 
< - result is at or below the laboratory reporting limit 
 
Sample 
Number Sampler Station Name Station No Date Time TSS  

(mg/l) 
Ammonia 

(mg/l) 
Nitrate 
(mg/l) 

TN    
(mg/l) 

TP     
(mg/l) 

Silicon 
(mg/l) Chlor-a Turbidity 

(NTU) 
Nawiliwili 

7 M.M. Low Nawiliwili Nawiliwili - L 05/05/03 0830   3.00  0.024   1.22  1.40   0.006 9.04   6.4 
11 M.M. Low Nawiliwili Nawiliwili - L 06/02/03 0810   3.00  0.016   1.22  1.17   0.013 10.5     
7 M.M. Low Nawiliwili Nawiliwili - L 07/06/03 1000   2.00  0.011   1.14  1.33   0.008 9.74   4.0 

10 M.M. Low Nawiliwili Nawiliwili - L 08/04/03 0812   3.00  0.012   1.21  1.37   0.016 9.60   4.8 
8 M.M. Low Nawiliwili Nawiliwili - L 09/07/03 1055   3.00  *   1.04  *   0.034 11.7     
7 M.M. Low Nawiliwili Nawiliwili - L 10/05/03 1125   3.00  0.016   0.807  1.67   0.014 10.2     

KK01130304 GU/LM Nawiliwili Lower 2-2-13-L 01/13/03 9:15   2.00  0.018   0.969  1.510   0.006 10.2     
KK01270304 GU/LM Nawiliwili Lower 2-2-13-L 01/27/03 11:43   3.00  0.023   0.758  1.200   0.015 9.30     
KK02100303 GU/LM Nawiliwili Lower 2-2-13-L 02/10/03 8:45   2.00  0.012   1.130  1.100   0.014 9.20     
KK02250303 GU/LM Nawiliwili Lower 2-2-13-L 02/25/03 10:30   3.00  0.050   1.080  1.160   0.012 9.20     
KK03100304 GU/LM Nawiliwili Lower 2-2-13-L 03/10/03 9:35   3.00  0.032   1.060  1.350   0.005 9.50     
KK03240304 GU/LM Nawiliwili Lower 2-2-13-L 03/24/03 9:00   2.00  0.028   1.220  1.390   0.011 9.10     
KK01270303 GU/LM Nawiliwili Upper 2-2-13-U 01/27/03 11:13 < 0.50  0.003   0.954  1.210   0.056 13.4     
KK02250304 GU/LM Nawiliwili Upper 2-2-13-U 02/25/03 11:20 < 0.50  0.013   1.270  1.310   0.055 14.8     
KK03100305 GU/LM Nawiliwili Upper 2-2-13-U 03/10/03 10:08   1.00  0.001   0.966  1.100   0.035 14.3     
KK03240305 GU/LM Nawiliwili Upper 2-2-13-U 03/24/03 9:30   1.00 < 0.001   1.260  1.150   0.045 15.1     

14 M.M. Nawiliwili Upper Nawiliwili - U 05/05/03 1335   1.00  0.019   1.00  1.24   0.055 14.5   1.5 
18 M.M. Nawiliwili Upper Nawiliwili - U 06/02/03 1430   1.00  0.005   1.17  1.11   0.049 16.8     
9 M.M. Nawiliwili Upper Nawiliwili - U 07/06/03 1155 < 0.50 < 0.001   1.20  1.17   0.051 13.1   0.26 
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Sample 
Number Sampler Station Name Station No Date Time TSS  

(mg/l) 
Ammonia 

(mg/l) 
Nitrate 
(mg/l) 

TN    
(mg/l) 

TP     
(mg/l) 

Silicon 
(mg/l) Chlor-a Turbidity 

(NTU) 
Puali 

13 M.M. Puali Puali 05/05/03 1255   12.0  0.008   0.193  0.288   0.009 5.65   13 
17 M.M. Puali Puali 06/02/03 1345   2.00  0.002   0.268  0.396   0.012 5.76     
8 M.M. Puali Puali 07/06/03 1105   4.00 < 0.001   0.067  0.239 < 0.005 6.34   2.9 

11 M.M. Puali Puali 08/04/03 0845   3.00 < 0.001   0.251  0.324   0.013 7.28   3.6 
7 M.M. Puali Puali 09/07/03 1020   4.00  *   0.143  *   0.008 7.33     
6 M.M. Puali Puali 10/05/03 1055   6.00  0.004   0.098  0.176   0.010 5.70     

KK04150203 GU/LM Puali Lower 2-2-14-L 04/15/02 10:15   1.00  0.002   0.339  0.451   0.005 5.40     
KK05070201 GU/LM Puali Lower 2-2-14-L 05/07/02 7:05   5.00  0.001   0.734  0.725   0.036 5.20     
KK05200201 GU/LM Puali Lower 2-2-14-L 05/20/02 7:47   1.00 < 0.001   0.244  0.404   0.009 5.10     
KK06170201 GU/LM Puali Lower 2-2-14-L 06/17/02 7:00   4.00 < 0.001   0.624  0.764   0.026 5.40     
KK07080203 GU/LM Puali Lower 2-2-14-L 07/08/02 10:50   3.00  0.010   0.712  0.908   0.044 4.90     
KK11040203 GU/RA Puali Lower 2-2-14-L 11/04/02 11:47   3.00  0.011   0.090  0.161   0.014 5.20     
KK01130303 GU/LM Puali Lower 2-2-14-L 01/13/03 8:36   1.00 < 0.001   0.185  0.361 < 0.005 4.80     
KK02250305 GU/LM Puali Lower 2-2-14-L 02/25/03 12:00   3.00  0.005   0.450  0.556   0.010 5.70     
KK03100301 GU/LM Puali Lower 2-2-14-L 03/10/03 7:40   3.00  0.006   0.510  0.500 < 0.005 4.90     
KK03240301 GU/LM Puali Lower 2-2-14-L 03/24/03 7:15   3.00 < 0.001   0.460  0.586   0.010 5.60     

  Gradient 
Study Puali Lower 2-2-14-L 07/20/03 9:15   3.00  0.001   0.119  0.208   0.011       

  Gradient 
Study Puali Middle 2-2-14-M 07/20/03 14:00   2.80  0.001   0.340  0.433   0.004       

KK05070202 GU/LM Puali Upper 2-2-14-U 05/07/02 7:52   1.00  0.161   0.105  0.276 < 0.005 7.60     
KK05200202 GU/LM Puali Upper 2-2-14-U 05/20/02 8:45   7.00  0.096   0.058  0.205 < 0.005 5.60     
KK06170202 GU/LM Puali Upper 2-2-14-U 06/17/02 7:53   18.00  0.020   0.090  0.192   0.009 4.30     
KK07080204 GU/LM Puali Upper 2-2-14-U 07/08/02 11:35   4.00  0.040   0.024  0.115 < 0.005 4.10     
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Sample 
Number Sampler Station Name Station No Date Time TSS  

(mg/l) 
Ammonia 

(mg/l) 
Nitrate 
(mg/l) 

TN    
(mg/l) 

TP     
(mg/l) 

Silicon 
(mg/l) Chlor-a Turbidity 

(NTU) 
Huleia 

8 M.M. Halfway Bridge Huleia-M 05/05/03 0930 < 0.50  0.002   0.045  0.114 < 0.005 5.66   3.4 
12 M.M. Halfway Bridge Huleia-M 06/02/03 0935   1.00  0.006   0.079  0.143   0.005 7.14     
5 M.M. Halfway Bridge Huleia-M 07/06/03 0828   1.00  0.005   0.068  0.157 < 0.005 6.92   2.7 

12 M.M. Halfway Bridge Huleia-M 08/04/03 0945   2.00 < 0.001   0.045  0.127   0.007 8.26   3.0 
3 M.M. Halfway Bridge Huleia-M 09/07/03 0811 < 0.50  *   0.018  *   0.007 9.12     
3 M.M. Halfway Bridge Huleia-M 10/05/03 0850 < 0.50  0.004   0.015  0.201   0.006 7.65     

KK01220105 GU/LM Huleia Lower 2-2-15-L 01/22/01 13:50 < 0.50  0.003   0.096  0.152   0.007 7.10 0.46   
KK07230103 GU/LM Huleia Lower 2-2-15-L 07/23/01 11:10   1.00  0.014   0.023  0.107   0.019 4.70 0.78   
KK12020201 GU/LM Huleia Lower 2-2-15-L 12/02/02 8:30   1.00  0.006   0.246  0.342   0.016 8.30     
KK01130302 GU/LM Huleia Lower 2-2-15-L 01/13/03 8:10 < 0.50  0.003   0.152  0.272   0.005 7.60     
KK02100302 GU/LM Huleia Lower 2-2-15-L 02/10/03 7:50 < 0.50  0.001   0.086  0.167   0.008 5.70     
KK03100303 GU/LM Huleia Lower 2-2-15-L 03/10/03 8:55   1.00  0.004   0.103  0.281   0.005 6.20     
KK03240303 GU/LM Huleia Lower 2-2-15-L 03/24/03 8:20 < 0.50 < 0.001   0.045  0.164   0.006 4.40     

  Gradient 
Study Huleia Lower 2-2-15-L 07/29/03 12:00   1.20  0.001   0.098  0.236   0.009       

KK12020202 GU/LM Huleia Middle 2-2-15-M 12/02/02 9:25 < 0.50  0.006   0.141  0.188   0.008 7.80     
KK01130305 GU/LM Huleia Middle 2-2-15-M 01/13/03 10:15   1.00  0.003   0.091  0.156 < 0.005 7.70     
KK02100304 GU/LM Huleia Middle 2-2-15-M 02/10/03 9:20 < 0.50 < 0.001   0.078  0.141   0.006 7.60     
KK03100306 GU/LM Huleia Middle 2-2-15-M 03/10/03 10:40   1.00  0.002   0.050  0.138 < 0.005 5.90     
KK03240306 GU/LM Huleia Middle 2-2-15-M 03/24/03 10:05 < 0.50  0.002   0.043  0.119   0.006 6.60     

  Gradient 
Study Huleia Middle 2-2-15-M 07/29/03 17:30   1.50  0.001   0.062  0.156   0.010       

KK01220106 GU/LM Huleia Upper 2-2-15-U 01/22/01 15:00 < 0.5  0.009   0.042  0.097 < 0.005 9.90 0.25   
KK07230106 GU/LM Huleia Upper 2-2-15-U 07/23/01 14:05 < 0.5  0.004   0.028  0.122 < 0.005 6.20 0.29   
KK12020203 GU/LM Huleia Upper 2-2-15-U 12/02/02 9:55   1.00  0.012   0.050  0.200   0.020 6.10     
KK01130306 GU/LM Huleia Upper 2-2-15-U 01/13/03 10:38 < 0.50  0.006   0.050  0.149 < 0.005 9.60     
KK02100305 GU/LM Huleia Upper 2-2-15-U 02/10/03 9:40 < 0.50  0.005   0.048  0.133   0.008 7.00     
KK03100307 GU/LM Huleia Upper 2-2-15-U 03/10/03 11:00 < 0.50  0.007   0.041  0.152 < 0.005 5.80     
KK03240307 GU/LM Huleia Upper 2-2-15-U 03/24/03 10:25   4.00  0.007   0.033  0.128   0.006 7.30     

  Gradient 
Study Huleia Upper 2-2-15-U 07/28/03 15:30   0.60  0.001   0.005  0.083   0.005       

9 M.M. Kamooloa Huleia-U 05/05/03 1005   2.0  0.009   0.031  0.140 < 0.005 5.50   4.8 
13 M.M. Kamooloa Huleia-U 06/02/03 1002   1.0  0.007   0.053  0.143 < 0.005 8.16     
6 M.M. Kamooloa Huleia-U 07/06/03 0900   10.0  0.005   0.042  0.128 < 0.005 7.45   5.3 
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Sample 
Number Sampler Station Name Station No Date Time TSS  

(mg/l) 
Ammonia 

(mg/l) 
Nitrate 
(mg/l) 

TN    
(mg/l) 

TP     
(mg/l) 

Silicon 
(mg/l) Chlor-a Turbidity 

(NTU) 
13 M.M. Kamooloa Huleia-U 08/04/03 1004   1.0  0.014   *  0.144   0.006 10.2   1.3 
9 M.M. Kamooloa Huleia-U 09/08/03 1025   2.0  * < 0.001  *   0.007 8.18     
1 M.M. Kamooloa Huleia-U 10/05/03 0815   1.0  0.024   0.027  0.254   0.008 8.68     

12 M.M. Papakolea Papakolea 05/05/03 1140   4.0  0.022   0.648  0.765 < 0.005 7.18   9.9 
14 M.M. Papakolea Papakolea 06/02/03 1055   8.0  0.019   0.493  0.553   0.008 8.52     
10 M.M. Papakolea Papakolea 07/06/03 1310   10.0  0.006   0.169  0.664   0.006 7.57   5.5 
7 M.M. Papakolea Papakolea 08/04/03 1140   8.0  0.005   0.337  0.570   0.013 7.54   6.7 
6 M.M. Papakolea Papakolea 09/07/03 0950   8.0  *   0.237  *   0.009 9.40     
5 M.M. Papakolea Papakolea 10/05/03 1025   9.0  0.009   0.340  0.829   0.012 8.41     

11 M.M. Kipu Kipu 05/05/03 1110   1.0  0.005   0.111  0.209 < 0.005 6.09   4.7 
15 M.M. Kipu Kipu 06/02/03 1155   4.0  0.001   0.061  0.142   0.007 8.83     
12 M.M. Kipu Kipu 07/06/03 1400   1.0  0.001   0.012  0.101   0.005 8.82   1.7 
8 M.M. Kipu Kipu 08/04/03 1210   1.0 < 0.001   *  0.108   0.010 9.22   1.8 
4 M.M. Kipu Kipu 09/07/03 0910 < 0.5  *   0.008  *   0.008 11.7     
2 M.M. Kipu Kipu 10/05/03 0940   1.0  0.006   0.010  0.161   0.015 9.79     

10 M.M. Stone Bridge Huleia-L 05/05/03 1040   1.0  0.004   0.112  0.192 < 0.005 5.33   3.9 
16 M.M. Stone Bridge Huleia-L 06/02/03 1130   1.0  0.007   0.074  0.267   0.005 6.59     
11 M.M. Stone Bridge Huleia-L 07/06/03 1345   1.0 < 0.001   0.117  0.194 < 0.005 5.67   3.1 
9 M.M. Stone Bridge Huleia-L 08/04/03 1220   1.0 < 0.001   0.084  0.184   0.008 6.61   1.5 
5 M.M. Stone Bridge Huleia-L 09/07/03 0925   1.0  *   0.170  *   0.008 8.62     
4 M.M. Stone Bridge Huleia-L 10/05/03 0955   2.0  0.003   0.054  0.154   0.008 7.66     
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Table C-3:  Data from Baseline Flow Sampling Events (Samples collected by Tetra Tech) 
* - result is not reported due to instrument problem and limitations  
< - result is at or below the laboratory reporting limit 
 

Sample 
No Lab No Station Name Date Time TSS     

(mg/l) 
Ammonia 

(mg/l) 
Nitrate 
(mg/l) 

TN     
(mg/l) 

TP      
(mg/l) 

Silicon 
(mg/l) 

Turbidity 
(NTU) Sampler

8 W5-03-15/16 Halfway Bridge 05/05/03 0930 < 0.5  0.002  0.045 0.114 < 0.005 5.66 3.4 M.M. 
9 W5-03-17/18 Kamooloa 05/05/03 1005   2  0.009  0.031 0.140 < 0.005 5.50 4.8 M.M. 
7 W5-03-13/14 Low Nawiliwili 05/05/03 0830   3  0.024  1.22 1.40  0.006 9.04 6.4 M.M. 

12 W5-03-23/24 Papakolea 05/05/03 1140   4  0.022  0.648 0.765 < 0.005 7.18 9.9 M.M. 
11 W5-03-21/22 Kipu 05/05/03 1110   1  0.005  0.111 0.209 < 0.005 6.09 4.7 M.M. 
13 W5-03-25/26 Puali 05/05/03 1255   12  0.008  0.193 0.288  0.009 5.65 13 M.M. 
10 W5-03-19/20 Stone Bridge 05/05/03 1040   1.0  0.004  0.112 0.192 < 0.005 5.33 3.9 M.M. 
14 W5-03-27/28 Upper Nawiliwili 05/05/03 1335   1.0  0.019  1.00 1.24  0.055 14.5 1.5 M.M. 
12 W6-03-23/24 Halfway Bridge 06/02/03 0935   1.0  0.006  0.079 0.143  0.005 7.14   M.M. 
13 W6-03-25/26 Kamooloa 06/02/03 1002   1.0  0.007  0.053 0.143 < 0.005 8.16   M.M. 
11 W6-03-21/22 Low Nawiliwili 06/02/03 0810   3  0.016  1.22 1.17  0.013 10.5   M.M. 
14 W6-03-27/28 Papakolea 06/02/03 1055   8  0.019  0.493 0.553  0.008 8.52   M.M. 
15 W6-03-29/30 Kipu 06/02/03 1155   4  0.001  0.061 0.142  0.007 8.83   M.M. 
17 W6-03-33/34 Puali 06/02/03 1345   2  0.002  0.268 0.396  0.012 5.76   M.M. 
16 W6-03-31/32 Stone Bridge 06/02/03 1130   1  0.007  0.074 0.267  0.005 6.59   M.M. 
18 W6-03-35/36 Upper Nawiliwili 06/02/03 1430   1.0  0.005  1.17 1.11  0.049 16.8   M.M. 
5 W7-03-9/10 Halfway Bridge 07/06/03 0828   1.0  0.005  0.068 0.157 < 0.005 6.92 2.7 M.M. 
6 W7-03-11/12 Kamooloa 07/06/03 0900   10  0.005  0.042 0.128 < 0.005 7.45 5.3 M.M. 
7 W7-03-13/14 Lo Nawili 07/06/03 1000   2  0.011  1.14 1.33  0.008 9.74 4.0 M.M. 

10 W7-03-19/20 Papakolea 07/06/03 1310   10  0.006  0.169 0.664  0.006 7.57 5.5 M.M. 
12 W7-03-23/24 Kipu 07/06/03 1400   1.0  0.001  0.012 0.101  0.005 8.82 1.7 M.M. 
8 W7-03-15/16 Puali 07/06/03 1105   4 < 0.001  0.067 0.239 < 0.005 6.34 2.9 M.M. 

11 W7-03-21/22 Stone Bridge 07/06/03 1345   1.0 < 0.001  0.117 0.194 < 0.005 5.67 3.1 M.M. 
9 W7-03-17/18 UP Nawiliwili 07/06/03 1155 < 0.5 < 0.001  1.20 1.17  0.051 13.1 0.26 M.M. 

12 W8-03-23/24 Halfway Bridge 08/04/03 0945   2 < 0.001  0.045 0.127  0.007 8.26 3.0 M.M. 
13 W8-03-25/26 Kamooloa 08/04/03 1004   1.0  0.014  * 0.144  0.006 10.2 1.3 M.M. 
10 W8-03-19/20 Lo Nawiliwili 08/04/03 0812   3  0.012  1.21 1.37  0.016 9.60 4.8 M.M. 
7 W8-03-13/14 Papakolea 08/04/03 1140   8  0.005  0.337 0.570  0.013 7.54 6.7 M.M. 
8 W8-03-15/16 Kipu 08/04/03 1210   1 < 0.001  * 0.108  0.010 9.22 1.8 M.M. 
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Sample 
No Lab No Station Name Date Time TSS     

(mg/l) 
Ammonia 

(mg/l) 
Nitrate 
(mg/l) 

TN     
(mg/l) 

TP      
(mg/l) 

Silicon 
(mg/l) 

Turbidity 
(NTU) Sampler

11 W8-03-21/22 Puali 08/04/03 0845   3 < 0.001  0.251 0.324  0.013 7.28 3.6 M.M. 
9 W8-03-17/18 Stone Bridge 08/04/03 1220   1 < 0.001  0.084 0.184  0.008 6.61 1.5 M.M. 
3 W9-03-4/5 Halfway Bridge 09/07/03 0811 < 0.5  *  0.018 *  0.007 9.12   M.M. 
8 W9-03-14/15 Lo Nawiliwili 09/07/03 1055   3  *  1.04 *  0.034 11.7   M.M. 
6 W9-03-10/11 Papakolea 09/07/03 0950   8  *  0.237 *  0.009 9.40   M.M. 
4 W9-03-6/7 Kipu 09/07/03 0910 < 0.5  *  0.008 *  0.008 11.7   M.M. 
7 W9-03-12/13 Puali 09/07/03 1020   4  *  0.143 *  0.008 7.33   M.M. 
5 W9-03-8/9 Stone Bridge 09/07/03 0925   1.0  *  0.170 *  0.008 8.62   M.M. 
9 W9-03-16/17 Kamooloa 09/08/03 1025   2  * < 0.001 *  0.007 8.18   M.M. 

19 W9-03-78/79 Makaaiai Spring 09/24/03 1145   58  *  0.015 0.247  0.043 16.6   M.M. 
18 W9-03-76/77 Waiaka Spring 09/24/03 1154 < 0.5  *  0.021 2.17  0.005 8.42   M.M. 
3 W10-03-5/6 Halfway Bridge 10/05/03 0850 < 0.5  0.004  0.015 0.201  0.006 7.65   M.M. 
1 W10-03-1/2 Kamooloa 10/05/03 0815   1  0.024  0.027 0.254  0.008 8.68   M.M. 
7 W10-03-13/14 Nawiliwili Lo 10/05/03 1125   3  0.016  0.807 1.67  0.014 10.2   M.M. 
5 W10-03-9/10 Papakolea 10/05/03 1025   9  0.009  0.340 0.829  0.012 8.41   M.M. 
2 W10-03-3/4 Kipu 10/05/03 0940   1.0  0.006  0.010 0.161  0.015 9.79   M.M. 
6 W10-03-11/12 Puali 10/05/03 1055   6  0.004  0.098 0.176  0.010 5.70   M.M. 
4 W10-03-7/8 Stone Bridge 10/05/03 0955   2  0.003  0.054 0.154  0.008 7.66   M.M. 

Note: Data for 4/19/03 not included in this table. 
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Table C-4:  Data Used for TMDL Analysis 
Note – Sample ID “#” indicates number from bottle in 12-bottle event sampling sequence (#1 = first bottle) 
 
A. Nawiliwili Including Upper Nawiliwili Stream, Lower Nawiliwili Stream 
 

Sample ID/Station 
Name 

Date  
Sampled 

Total Susp. 
Solids 
(mg/L) 

Nitrate + 
Nitrite 

(μg/L N) 

Total Nitrogen 
(μg/L N) 

Total 
Phosphorus 

(μg/L P) 

Turbidity 
(NTU) 

Wet Season 
Lower Nawiliwili 01/13/03 2.00 970.0 1510.0 6.0   
Lower Nawiliwili 01/27/03 3.00 760.0 1200.0 15.0   
Lower Nawiliwili 02/10/03 2.00 1130.0 1100.0 14.0   
Lower Nawiliwili #1 02/21/03 218.00 101.0 1120.0 27.0 123.00 
Lower Nawiliwili #4 02/21/03 175.00 820.0 913.0 36.0 107.00 
Lower Nawiliwili #6 02/21/03 70.00 760.0 852.0 27.0 54.00 
Lower Nawiliwili 02/25/03 3.00 1080.0 1160.0 12.0   
Lower Nawiliwili 03/10/03 3.00 1060.0 1350.0 5.0   
Lower Nawiliwili 03/24/03 2.00 1220.0 1390.0 11.0   
Lower Nawiliwili #1 03/27/03 352.00 437.0 997.0 181.0 204.00 
Lower Nawiliwili #3 03/27/03 490.00 438.0 910.0 178.0 346.00 
Lower Nawiliwili #6 03/27/03 212.00 260.0 552.0 93.0 106.00 
Lower Nawiliwili #1 04/01/03 1640.00 180.0 595.0 193.0 699.00 
Lower Nawiliwili #3 04/01/03 3870.00 195.0 1000.0 618.0   
Lower Nawiliwili #5 04/01/03 4520.00 140.0 990.0 747.0   
Lower Nawiliwili #1 04/04/03 175.00 942.0 1690.0 98.0 84.10 
Lower Nawiliwili #3 04/04/03 82.20 350.0 532.0 16.0 77.60 
Lower Nawiliwili #5 04/04/03 212.00 588.0 1090.0 171.0 154.00 
Lower Nawiliwili #1 04/06/03 353.00 258.0 1550.0 588.0 75.80 
Lower Nawiliwili #4 04/06/03 3630.00 685.0 6520.0 6000.0 2545.00 
Lower Nawiliwili #6 04/06/03 331.00 321.0 2270.0 1300.0 221.00 
Lower Nawiliwili 04/19/03 22.00 1180.0 1420.0 14.0 4.30 
Upper Nawiliwili 01/27/03 0.50 950.0 1210.0 56.0   
Upper Nawiliwili 02/25/03 0.50 1270.0 1310.0 55.0   
Upper Nawiliwili #4 03/07/03 822.00 165.0 625.0 148.0 962.00 
Upper Nawiliwili #5 03/07/03 682.00 169.0 612.0 138.0 638.00 
Upper Nawiliwili #7 03/07/03 492.00 296.0 631.0 86.0 482.80 
Upper Nawiliwili 03/10/03 1.00 966.0 1100.0 35.0   
Upper Nawiliwili 03/24/03 1.00 1260.0 1150.0 45.0   
Upper Nawiliwili 04/19/03 34.00 1170.0 1350.0 50.0   
Dry Season 
Lower Nawiliwili 05/05/03 3.00 1220.0 1400.0 6.0 6.40 
Lower Nawiliwili 06/02/03 3.00 1220.0 1170.0 13.0   
Lower Nawiliwili 07/06/03 2.00 1140.0 1330.0 8.0 4.00 
Lower Nawiliwili 08/04/03 3.00 1210.0 1370.0 16.0 4.80 
Lower Nawiliwili 09/07/03 3 1040.00   34.00 6.30 
Lower Nawiliwili 10/05/03 3.00 807.00 1670.00 14.00   
Upper Nawiliwili 05/05/03 1.00 1000.0 1240.0 55.0 1.50 
Upper Nawiliwili 06/02/03 1.00 1170.0 1110.0 49.0   
Upper Nawiliwili 07/06/03 0.50 1200.0 1170.0 51.0 0.26 
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TO:  A. Wong, CWB 
THROUGH: H. Lao, EPO 
FROM: D. Penn, EPO 
DATE:  08/25/2005 
SUBJECT: NPDES Permit No. HI-0020842 (Halfway Bridge Rock Quarry and Crusher) 
cc:  J. Seto, CWB 

M. Tsuji, CWB 
  S. Blanton, Tetra Tech EM, Inc. 
 
Comments on proposed permit (Notice dated July 27, 2005): 
 
1. Permit Review 
In the future, we suggest that proposed permit issuance and reissuance affecting receiving waters 
currently under TMDL development (in this case, Huleia Stream and tributaries) or to facilities 
with established Waste Load Allocations (WLAs) be routed through EPO for internal review 
before proceeding to public notice. 
 
2. Permit Issuance 
Our review of the permit file and discussions with CWB staff indicate that the facility was not 
inspected by DOH during the current permit cycle.  Thus we suggest that the proposed permit 
issuance date be postponed until a standard facility inspection is completed.  The information 
submitted with the permit application, as well as additional information that we suggest also be 
included with the application (see below) will help us to more accurately compute facility Waste 
Load Allocations as part of the Huleia Stream TMDLs.  Thus we suggest that the proposed 
permit issuance date be postponed until facility Waste Load Allocations are established by DOH, 
or that permit conditions be added to reopen the permit or activate certain new conditions after 
the facility Waste Load Allocations are established by DOH (see below). 
 
3. Permit Notification 
We suggest that the Notice of Proposed permit and related sections of the permit and rationale 
clarify that: 

A. Kuia Stream and Kamooloa Stream are tributaries of Huleia Stream.  Water 
quality in these streams is impaired by excessive turbidity [2004 303(d) List]. 

B. Nawiliwili Bay is the receiving water for Huleia Stream.  Water quality in 
Nawiliwili Bay is impaired by excessive turbidity and nutrients, and certain 
locations within the Bay demonstrate excessive enterococci, nitrate-nitrite 
nitrogen, ammonium nitrogen, and chlorophyll a [2004 303(d) List]. 

C. Downstream segments of Huleia Stream and Estuary that flow through the Huleia 
National Wildlife Refuge are "Class 1" "Inland Waters." 

D. TMDL development for Huleia Stream is near completion and will include the 
establishment of Waste Load Allocations (WLAs) for nutrients and sediments 
discharged under the proposed permit. 

 
4. Effluent limitations and monitoring requirements (Permit Part A) 

1. We suggest that the permit define and quantify the hydrologic characteristics 
(total 24 hour rainfall) of a 10 year, 24 hour rainfall event at the facility location.  
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The permit files indicate 9.5" (based on 1962 Rainfall Frequency Atlas) or 9.8" 
(no rationale provided).  We suggest that more current data and more detailed 
rationale be used to update this definition. 

2. We suggest that Flow Minimum Monitoring Frequency be hourly during all 
discharges and that automated recording equipment be installed, operated, and 
maintained to supply these data. 

3. We suggest that a standard, automated rain gage station be installed, operated and 
maintained at the facility.  Rainfall total shall be continuously recorded at 15 
minute intervals and reported monthly to the State of Hawaii Climatologist in an 
electronic format that meets the State Climatologist's data management 
requirements. 

 We also suggest that a prioritized list and description (e.g. station name, number, 
and operator; coordinates; and sampling interval, reporting interval, and data 
custodian) of DOH-approved substitute "closest available rain gage[s] in the same 
watershed" be included in the permit.  Is the Halenanahu station that was formerly 
used in this capacity still operating? 

4. We suggest that the Permittee shall orally report any discharge immediately 
(within one hour) after the Permittee becomes aware of the circumstances.  To 
accomplish this, we suggest that an on-site/off-site alarm system be installed, 
operated, and maintained in conjunction with the automated flow monitoring 
equipment suggested in 2. above. 

5. We suggest that the Permittee shall also keep records of and report to DOH: 
a. the hourly and event total and event mean volume of the discharge (see 2. 

above). 
b. the hourly rainfall in inches per hour for each hour which caused or 

contributed to the discharge (see 3. above). 
6. We suggest that alternative effluent sampling procedures be considered and that 

sampling be extended beyond the first hour of discharge, since sampling during 
the first hour only may be both logistically difficult and scientifically non-
representative of the entire discharge event.  Compliance with this condition 
would be facilitated by the use of an on-site/off-site alarm system (see 4. above) 
and automated effluent sampling.  Applicant's previous assumption (11/29/99) 
that autosampling is not possible due to the lack of electrical power at the facility 
is not supported by current sampling technology (battery-operated). 

10. We suggest that the reporting period shall be monthly. 
11. We suggest that annual wet and dry season sampling of the sedimentation ponds 

be added to the Other Monitoring Requirements, and that this sampling also 
include BOD, DO, ammonia nitrogen, nitrate + nitrite nitrogen, total nitrogen, and 
total phosphorous (all from unfiltered samples), temperature, conductivity, 
salinity, pH, turbidity, and total suspended solids (see 6.1. below). 

12. We suggest that within one year after Waste Load Allocations (WLAs) for the 
facility are established by DOH, the permittee shall revise its Stormwater 
Pollution Control Plan (SWCP) and Effluent Monitoring Program (EMP) to 
explain how the permittee will implement the WLAs.  Implementation of these 
revisions shall begin within two years after the Waste Load Allocations (WLAs) 
for the facility are established by DOH. 
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13. We also suggest that SWCP guidelines and review/approval process be specified 
in the permit, and that the SWCP be required to include improved characterization 
and quantification of the contributing area and pollutant sources associated with 
each permitted outfall, and the structural specifications for each permitted outfall.  
The 2004 SWCP is inconsistent in this regard.  We suggest that a table be 
presented showing, for each contributing area, the size, grade, land cover, 
industrial activities, retention capacity, discharge capacity, and 10 yr/24 hr storm 
characteristics (rainfall depth, runoff volume, peak discharge). 

14. We suggest that Section 4-1 of the SWCP, which states "No stormwater discharge 
sampling data is available" be revised to include the complete record of sampling 
data that is available in the permit files and other permittee records. 

 
5. Other Requirements (Permit Part C) 

1. We suggest that the Permittee shall submit and implement (emphasis added) an 
updated Effluent Monitoring Program, and that within one year after Waste Load 
Allocations (WLAs) for the facility are established by DOH, the permittee shall 
revise its Effluent Monitoring Program (EMP) to explain how the permittee will 
implement the WLAs.  Implementation of these revisions shall begin within two 
years after the Waste Load Allocations (WLAs) for the facility are established by 
DOH. 

 
 We also suggest that EMP guidelines and review/approval process be specified in 

the permit. 
 
2. We suggest that the timeline for Schedule of Maintenance submittal be changed 

from at least 14 days to at least 30 days prior to the requested maintenance. 
 
3. We suggest that the current sampling guidance, which seems to mandate a 72-

hour waiting period between sampling the first 0.1' rainfall event and subsequent 
sampling rainfall event, be revised to allow for more frequent monitoring during 
storm conditions. 

 
6. Description of the Present Discharge (Permit Rationale) 

1. We suggest that new test results from the sampling of the sedimentation ponds for 
all permitted outfalls be submitted for this reapplication, and that this sampling 
also include BOD, DO, ammonia nitrogen, nitrate + nitrite nitrogen, total 
nitrogen, and total phosphorous (all from unfiltered samples), temperature, 
conductivity, salinity, pH, turbidity, and total suspended solids (see 4.12. above). 

 
7. Proposed Determinations (Permit Rationale) 
 2. Specific Criteria 

The "dry" and "wet" criteria listed at Chapter 11-54-05.2(b)(1) are divided on the 
basis of time of year, not magnitude of rainfall event as implied by the current 
rationale text.  However, in TMDL development EPO does use wet season criteria 
alone as numeric targets for stormflows.  Thus, EPO suggests deleting 
"Therefore" from the sentence "Therefore, it is appropriate to apply the 'wet 
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'criteria to the facility," and that replacement language justifying the application 
of the "wet" criteria only be developed in partnership with EPO. 
 
Historic DMR data and sedimentation pond data, along with the total lack of 
nutrient, conductivity, and salinity data for facility discharge, do not strongly 
support the conclusions that "even these [2% of the time standards] are not likely 
to be violated" and "The discharge from the facility would only be expected to 
cause a violation of the water quality criteria for total suspended solids, pH, and 
turbidity." 

   
Although "Not to be exceeded more than 2% the time" can be expressed as 
equivalent to seven days per year, we suggest that for the purpose of applying 
water quality criteria to stormwater discharges, it can also be expressed as "the 
criteria not to be exceeded when stream discharge is equivalent to Q02 discharge 
derived from the appropriate frequency distribution curve."  To assist with the 
determination of appropriate water quality criteria for the proposed permit, we 
suggest that stream and facility discharge conditions associated with a 10 year, 24 
hour rainfall event at the facility location be calculated and compared with 
calculated Q02 discharges immediately upstream from the facility outfalls. 
 

 3. Toxic Pollutants Criteria 
Although there is no reference to toxic pollutants in the application, we suggest 
that the next inspection of the facility and its operations and documentation 
include validating or invalidating the assumption that toxic pollutants are not 
potential pollutants requiring monitoring at this facility. 
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APPENDIX F  –WASTEWATER DISPOSAL SYSTEM INVENTORY 
 
Within the Nawiliwili Bay watershed, areas served by various wastewater disposal systems 
include the sewered parcels of Lihue-Puhi town, parcels with records of known cesspools and 
septic tanks (collectively termed IWS for Individual Wastewater Systems), five active Large 
Capacity Cesspools (LCC), and parcels assumed to use unrecorded IWS (primarily cesspools) 
based on land use and zoning designations, building values, and development patterns (see 
Inventory table below).  Where sewered parcels also have a cesspool card, it is possible that 
these parcels never connected with the sewer collection system, or that the cesspools were closed 
but the records were not updated after sewer construction and connection (the same can hold true 
for most other cessspool card records).  The exact locations of the cesspools within the parcels 
are not readily available. 
 
Five LCCs were recently closed, and the five remaining open LCCs at Kauai High School are  
scheduled to be closed by Sept. 2009 (see “Large Capacity Cesspool Closure” below). Although 
their exact location within the parcels is ambigious, their closure may positively impact water 
quality, depending upon their proximity to streams and other site-specific factors.  
 
The State of Hawaii Department of Health Wastewater Branch (DOH-WWB) maintains a 
database that includes information about cesspool and septic tank plan (IWS) approvals and 
construction inspections. Planned IWS are not always constructed, and planned systems may be 
operating without final approval or inspection.  Thus our identification of “IWS with Final 
Approval” may be a conservative estimate the total number of operating IWS potentially known 
to DOH.  Data below is current as of 2006, and may not reflect newer construction projects. 
 
Table F-1:  Wastewater Disposal System Inventory for Nawiliwili Bay Watershed 
 

Sub-Basins 
  Huleia Nawiliwili Papakolea Puali Total 

Records of known disposal systems 5 1,294 37 166 1,502 
Sewer Only  0 791 0 0 791 
Unsewered 5 503 37 166 711 
Sewered with Cesspool Card (closed 
cesspool?) 0 180 0 0 180 

Large Capacity Cesspool  (may overlap with 
cesspool card) 0 5 0 0 5 

IWS with Final Approval or Inspection (may 
overlap with cesspool card) 3 53 7 35 98 

Cesspool Card Parcels (closed?) 2 261 30 130 423 
Estimated number of unrecorded disposal 
systems (cesspools)* 8 475 36 793 1,222 

  
Parcel w/ bldg value >$25,000 8 386 25 486 905 
Parcels w/known housing developments  0 89 11 217 317 
Parcels w/bldg value <$25,000 64 263 13 80 420 

  
Total estimated disposal systems (Records + 
unrecorded) 13 1,769 73 959 2,724 

Total evaluations 77 2,032 86   3,144 
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• Parcels with a Building Value Greater than $25,000 appear to have structures on them 
due to their layout, zoning, dwelling unit data, and building value. For the purposes of 
this report, parcels with these attributes were assumed to have a bathroom and a cesspool 
for disposal,  as they are beyond sewer service areas. Google Earth Satellite photos, 
personal information, and newspaper accounts of home sales were used to verify these 
structures.  

• Many parcels within known housing development project areas that have full land use 
and zoning approvals were apparently developed (based on physical evidence, real estate 
ads, and best professional judgement), but with no cesspool /sewer information or 
building value found. It is likely that these new developments occurred after 2006, or the 
data has not yet been input to the DOH Wastewater Inventory. These parcels are assumed 
to have cesspools, as they are beyond sewer service areas. 

• Parcels with low to no building value, no obvious road access, no satellite photo evidence 
and no personal verification were assumed to have no buildings and no cesspools.  

 
Large Capacity Cesspool Closure 
 
 “A large capacity cesspool is one that discharges sanitary waste with human waste and serves: 
(1) a multiple dwelling; OR (2) a non-residential location with the capacity to serve 20 or more 
persons per day. Single-family homes connected to their own individual cesspool are not subject 
to the federal UIC regulations. The number of persons served by a residential cesspool and the 
quantity of flow received by a cesspool are not specific considerations in the federal definition of 
a large capacity cesspool. However, if the flow to the cesspool is greater than 1000 gallons per 
day (gpd), it is also subject to the State of Hawaii’s Underground Injection Control (UIC) rules 
regardless of the number of persons served per day, which are implemented by the Safe Drinking 
Water Branch, UIC program.1”   
 
Table F-2:  Large Capacity Cesspool Inventory for Nawiliwili Bay Watershed 
 

Closed Date 

TMK Owner  Major Owner Tax 
Acres Owner Owner/Use Treatment Original 

EPA 
Required 

Revised

Are 
They 

Closed?

State and Kauai County Government  

433005008 County of Kauai County of Kauai 4.38 Puhi Park County of 
Kauai Septic Tank 4/5/05 9/30/06 Closed 

1/24/08

436002003 State of Hawaii State of Hawaii 2.68 Lihue County 
Park 

County of 
Kauai Septic Tank 4/5/05 9/30/06 Closed 

1/24/08

438005013 State of Hawaii State of Hawaii 2.47 Dept of Water Micro Lab Septic Tank 4/5/05 9/30/06 Closed 
1/24/08

432004005 Gomes, Mary A 
Trust other 1.47   Nawiliwili 

Park    4/5/05 9/30/06 Closed 
1/24/08

438005017 State of Hawaii State of Hawaii 1.54       4/5/05 9/30/06 Closed 
1/24/08

                                                 
1 EPA Region 9 Underground Injection Control http://www.epa.gov/region09/water/groundwater/uic-
hicesspools.html Contact: Kate Rao (rao.kate@epa.gov) (415) 972-3533 
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State of Hawaii Dept. of Education  

432005010 State of Hawaii State of Hawaii 9.06 Kauai High 
School 

Dept. of 
Accounting Septic Tank 4/5/05 9/30/09 No 

432005011 State of Hawaii State of Hawaii 8.71 Kauai HS  Guidance 
Center Septic Tank 4/5/05 9/30/09 No 

433003007 State of Hawaii State of Hawaii 8.12 Kauai HS  - Septic Tank 4/5/05 9/30/09 No 
433003009 State of Hawaii State of Hawaii 1.76 Kauai HS  - Septic Tank 4/5/05 9/30/09 No 
433003015 State of Hawaii State of Hawaii 3.09 Kauai HS  - Septic Tank 4/5/05 9/30/09 No 

 
All Large Capacity Cesspools in Hawaii were required to be closed by April 5, 2005 by order of 
the EPA Region 9 Consent Agreement and per 40 C.F.R. § 144.88.  None of the LCCs in the 
Nawiliwili Bay Watershed (see table above) were closed by the initial regulatory date. The State 
of Hawaii and the County of Kauai fulfilled their Consent Agreement and Final Order for UIC 
AO 2005-0006 by January 24, 2008, closing five large capacity cesspools. However, the five 
remaining LCCs on the Kauai High School property are still in operation. They are scheduled to 
be closed on September 30, 2009 by the State of Hawaii Department of Education according to 
Consent Agreement UIC-AO-2006-001, with the following requirements: 
 

• Respondent shall close the large capacity cesspools referred to in paragraph 8 in accordance 
with 40 C.F.R. § 144.89(a) no later than September 30, 2009.  

• If the alternative treatment technology is a septic tank system, an effluent filter is required prior to 
disposal into the leach field or seepage pit. Respondent shall apply for and obtain state 
underground injection control permits for all systems requiring such permitting. Any alternative 
wastewater treatment system must be approved by the Hawaii Department of Health prior to any 
construction. Respondent shall consult with the Hawaii Department of Health Wastewater Branch 
during planning and design to ensure the adequacy of all alternative wastewater systems.  

• Within 6 months of signature of the Final Order, Respondent shall provide EPA with a detailed 
schedule for closure of each large capacity cesspool listed in Table 1, identifying each large 
capacity cesspool by facility and TMK number. This schedule will identify the alternative treatment 
technology chosen, design completion date, construction initiation date for each of the alternative 
wastewater systems, date that an Engineer’s Report will be submitted to EPA and Hawaii 
Department of Health for each of the facilities, and date that each large capacity cesspool will be 
closed.   

 
Proximity of Large Capacity Cesspools to Streams and Sampling Locations  
 
The five LCCs closed by January 24, 2008 were all in operation during water quality sampling 
by Tetra Tech and the University of Hawaii Water Resources Research Center (WRRC), and 
thus may have affected impairment and loading caluclations in ways that may no no longer 
apply.   
 

• Puhi Park (4:3:3:005:008) is located within 115 feet of Halehaka Stream, but it is likely 
that the actual park bath rooms are closer to the road, which is within 1500-2000 ft. of  
the main branch of Puali Stream.  

• Nawiliwili Park (4:3:2:004:005) is within 155 ft of Nawiliwili Stream. Three WRRC 
sampling sites in nearby waterbodies (Kalapaki Beach, Marriot Culvert, and Big Trees) 
are within 500 ft of Nawiliwili Park. The WRRC  Jetty site is within 1500-2000 ft. of the 
park.  
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• Lihue County Park (4:3:6:002:003), Kauai Department of Water Micobiology Lab 
(4:3:8:005:013) and a State of Hawaii facility (4:3:8:005:017) are all within 1000 ft. of 
the main branch of Nawiliwili Stream.  If these sites are/were leaking to Nawiliwili 
Stream, they may have impacted the follwing downstream sampling sites : TetraTech 
Lower Nawiliwili Stream, and WRRC Nawiliwili,  Kalapaki Beach, Marriot Culvert, and 
Pines Trees.     

 
Each of the five LCCs still open is associated with Kauai High School, and each parcel involved 
lies within 500 ft of the main branch of Nawiliwili Stream; within 1000 ft of the WRRC water 
quality sampling sites at Big Trees, Kalapaki Beach and Marriot Culvert; and within 1500-2500 
ft of Nawiliwili Bay and the WRRC Paplinahoa and Seaflite Jetty water quality sampling sites. 
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Figure F-1:  Distribution of Wastewater Disposal Systems in the Nawiliwili Bay Watershed 
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