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Introduction:

The purpose of the Ala Wai Canal Project is to reduce the risk of flooding within the Ala Wai
watershed. In general, the flood risk management project is focused on holding back or diverting
peak flood flows to lessen the impact of a flooding event. The infrastructure needed to do this is
expected to have an impact on aquatic habitat and native Hawaiian stream animals. This report is
an accounting of the impacts of the flood risk management project on aquatic habitat and native
Hawaiian stream animals, and potential mitigation plans to offset these impacts. The Hawaiian
Stream Habitat Assessment Procedure (HSHEP) model was used to determine the impact and
quantify mitigation scenarios. In addition to supporting the HSHEP model, long stretches of
Manoa, Palolo and Makiki streams were surveyed to better understand instream conditions both
at the impact sites and throughout the stream in general.

Data Collection and HSHEP Methodology:

The overall HSHEP approach and methodology was reviewed by the USACE and approved for
use on the Ala Wai Flood Risk Management Project. The HSHEP for the Ala Wai Flood Risk
Management Project followed the accepted approach and methods can be found in the document:

Parham, J.E. 2015. The Hawaiian Stream Habitat Evaluation Procedure (HSHEP) model: Intent,
Design, and Methods for Project Impact Assessment to Native Amphidromous Stream
Animal Habitat. Submitted to Civil and Public Works Branch, U.S. Army Corps of
Engineers, Honolulu District, HI. 178 pages.

Associated Data:
Also provided with this report are associated data tables and field videos. An Excel spreadsheet

of the information associated with the stream segment results from the HSHEP model is named:

Parham, J.E. 2015. Ala Wai HSHEP Impact and Mitigation Worksheet: Spreadsheet of model
outputs. Final Output.

There are also a number of video files from the High Definition Stream Surveys (HDSS) for the
Ala Wai watershed streams (Table 1). The video files may be referred to as:

Parham J.E. and G.R. Higashi. 2015. High Definition Stream Surveys Video for the Ala Wai
Watershed Streams: Video Name: insert_name_here.

The video names are as follows:
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Table 1;: HDSS Video Names for Ala Wai Watershed Streams.

| HDSS_Video Name
02_LowerManoal
03_LowerManoa2
06_MaonaF2UH_final
07_UHupstreamT11 _final
08 UHupstreamT12_final
09 UHupstreamT2_final
11 Track23 combined_final
13_ManoaDVpark_Up1Final
14 Manoa_D3T1la
15 Manoa_D3T2a
16 Manoa D3T3a
17 _Manoa_D3T3ba
18 Manoa D3T4a
20 _Upper_Trib
51 lowerPalolol
54 PaloloMidl
55 PaloloMid2
58 UpperPaloloHDSS
80_Makikil

Not all of the data could be presented effectively in this report. There were approximately 23,000
lines of data generated for the sites in the HSHEP model. This report summarizes the results in a
segment by segment approach. All data will be made available with this report.

Geographic Area of Concern:

The overall HSHEP Model included Manoa Stream and its tributary Palolo Stream as well as
Makiki Stream and Hausten Ditch which also flow into the Ala Wai Canal (Figure 1). These
streams are all within the Ala Wai Watershed. The Ala Wai Flood Risk Management Project
impacts various locations within Ala Wai Watershed streams. The stream segments are broadly
numbered with lower numbers closer to the stream mouth and higher numbers toward the
headwaters. Manoa Stream is numbered from 1 to 120, Palolo Stream 200 to 225, Makiki Stream
300 to 306, Hausten Ditch from 500 to 502. Table 1 shows the Segment IDs, Stream Name, and
Flood Risk Management Site (Table 2).
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Figure 1: The Ala Wai Watershed Streams and the segment numbering used in the HSHEP
model. Manoa Stream numbering goes from 1 at the stream mouth upstream to 120 in the upper
reaches, Palolo Stream from 200 to 225, and Makiki Stream from 300 to 306.



Table 2: HSHEP Stream Segment 1D, Name, and other information.

Barriers: Falls Width | Wetted
Segment | Stream Number (at start | Length® | Class Width | Width Area
ID Name Tributary Name® Key Site Description of segment) (m) (ft) (%) (m) (m?)
1 | Manoa | Manoa 520 80 90% 22 | 11,410
2 | Manoa | Manoa Ala Wai Golf Course Basin 22 80 90% 22 476
3 | Manoa | Manoa 96 80 90% 22 2,115
4 | Manoa | Manoa Channel Maintenance Area 99 60 90% 16 1,638
5 | Manoa | Manoa Channel Maintenance Area 394 49 90% 13 5,304
6 | Manoa | Manoa Channel Maintenance Area 404 49 90% 13 5,407
7 | Manoa | Manoa 108 36 90% 10 1,066
8 | Manoa | Manoa 69 30 90% 8 569
9 | Manoa | Manoa Lower Falls 111 33 90% 9 1,004
10 | Manoa | Manoa 96 33 90% 9 882
11 | Manoa | Manoa Kanewai Detention Basin 19 40 90% 11 212
12 | Manoa | Manoa 320 35 90% 10 3,057
13 | Manoa | Manoa 122 35 90% 10 1,171
14 | Manoa | Manoa 1208 39 89% 11| 12,714
15 | Manoa | Manoa State Woodlawn Chute Project 170 39 56% 7 1,132
16 | Manoa | Manoa State Woodlawn Chute Project 106 32 90% 9 942
17 | Manoa | Manoa State Woodlawn Chute Project 11 40 86% 10 116
18 | Manoa | Manoa State Woodlawn Chute Project 19 40 48% 6 111
19 | Manoa | Manoa State Woodlawn Chute Project 10 40 30% 4 36
20 | Manoa | Manoa 228 33 30% 3 684
21 | Manoa | Manoa Channelized Chan Barrier 74 50 30% 5 338
22 | Manoa | Manoa Channelized Chan Barrier 199 50 30% 5 912
23 | Manoa | Manoa Channelized Chan Barrier 55 50 30% 5 253
24 | Manoa | Manoa Manoa Instream Debris Catchment 13 44 68% 9 120
25 | Manoa | Manoa 234 32 90% 9 2,078
26 | Manoa | Manoa Streambank Restoration Area 124 40 90% 11 1,362
27 | Manoa | Manoa 564 35 89% 9 5,298
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28 | Manoa | Manoa Barrier: Falls 6* 428 39 90% 11 4,567
29 | Manoa | Manoa Barrier: Falls 7 116 50 90% 14 1,597
30 | Manoa | Manoa Barrier: Falls 8 36 50 90% 14 498
31 | Manoa | Manoa 197 50 90% 14 2,704
32 | Manoa | Manoa 318 43 90% 12 3,784
50 | Manoa | Waiahi 190 34 90% 9 1,759
51 | Manoa | Waiahi Barrier: Falls 11 366 30 75% 7 2,518
52 | Manoa | Waiahi 73 30 75% 7 503
53 | Manoa | Waiahi Waiahi Detention Basin 37 30 75% 7 255
54 | Manoa | Waiahi 60 30 75% 7 415
55 | Manoa | Waiahi 617 20 90% 5 3,383
56 | Manoa | Waiahi 567 15 90% 4 2,333
61 | Manoa | Unnamed 531 15 90% 4 2,184
80 | Manoa | Luaalaea 191 34 90% 9 1,768
81 | Manoa | Luaalaea Barrier: Falls 12 58 24 90% 7 387
82 | Manoa | Luaalaea Waiakeakua Detention Basin 63 27 90% 8 474
83 | Manoa | Luaalaea 36 25 90% 7 247
90 | Manoa | Waiakeakua 864 15 90% 4 3,557
100 | Manoa | Luaalaea 257 20 90% 5 1,413
110 | Manoa | Luaalaea 960 15 90% 4 3,949
120 | Manoa | Naniuapo 815 15 90% 4 3,354
200 | Palolo Palolo 44 30 85% 8 344
201 | Palolo Palolo Channelized Chan Barrier 528 40 33% 4 2,086
202 | Palolo Palolo 570 30 86% 8 4,522
203 | Palolo Palolo Channelized Chan Barrier 2003 38 45% 5| 10,451
210 | Palolo Waiomao Channelized Chan Barrier 154 35 45% 5 739
211 | Palolo Waiomao 789 35 45% 5 3,788
212 | Palolo Waiomao 275 22 83% 6 1,522
213 | Palolo Waiomao 40 25 90% 7 279
214 | Palolo Waiomao Waiomao Detention Basin 34 20 90% 5 185
Waiomao Detention Basin
215 | Palolo | Waiomao Excavation Barrier: P_Falls 5 66 35 89% 9 620




Ala Wai Flood Risk Management Project Habitat Impact Report

216 | Palolo Waiomao 1852 15 90% 4 7,623
220 | Palolo Pukele Channelized Chan Barrier 566 40 50% 6 3,447
221 | Palolo Pukele 459 30 90% 8 3,777
222 | Palolo Pukele 308 30 90% 8 2,535
223 | Palolo Pukele Pukele Detention Basin 54 30 90% 8 443
224 | Palolo Pukele 114 25 90% 7 785
225 | Palolo Pukele 1373 15 90% 4 5,648
300 | Makiki | Makiki 940 40 90% 11 | 10,312
301 | Makiki | Makiki Channelized Chan Barrier 1272 30 50% 5 5,814
302 | Makiki | Makiki 454 18 84% 5 2,126
303 | Makiki | Makiki 56 14 90% 4 220
304 | Makiki | Makiki Makiki Detention Basin 74 20 90% 5 404
305 | Makiki | Makiki 57 16 90% 4 255
306 | Makiki | Makiki 634 15 90% 4 2,607
500 | Hausten | Hausten Hausten Detention Intake 10 66 90% 18 181
501 | Hausten | Hausten 150 66 90% 18 2,716
502 | Hausten | Hausten above Marco Polo Apts 560 44 90% 12 6,759
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long section under Honolulu. Interestingly, we observed amphidromous animals as well as
numerous introduced fishes in the area. This confirms that some native animals are able to travel
underneath the city to reach the upper reaches of the stream.

The debris and detention basin here will change instream habitat and likely capture substantial
amounts of woody debris. The footprint of the detention berm will be expected to eliminate all
instream habitats under both the Expected Condition and Worst-Case Condition scenarios.

Figure 36: Downstream of Makiki Detention Basin Site.
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Site 10, Hausten Ditch: Hausten Ditch Detention Basin Intake

Segment ID: 500

Area Map:

Figure 39: HSHEP segment numbers associated with Hausten Ditch Detention Basin Intake Site.

Site Description: Hausten Ditch is moderately wide at this location and the banks are covered
with mangrove trees. The channel is constrained by man-made streambanks. The water is
relatively slow moving and deep with mostly fine substrates. This area is tidally influenced and

what hard substrates do exist appear to be highly embedded with fine sediment.
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