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HYDROLOGY STUDY 
MOLOKAI INTEGRATED WASTE MANAGEMENT FACILITY  

August 2017 
 

INTRODUCTION 
 
This report has been prepared as an appendix to the Phases 5 and 6 Design Plan (A-
Mehr, Inc., 2017) for the Molokai Integrated Waste Management Facility.  It provides a 
conceptual design for future improvements to manage surface water as the facility 
proceeds toward final buildout.  Proposed new and improved drainage structures are 
designed based on hydrologic analysis using the analytical model TR-55 developed by 
the Natural Resources Conservation Service (NRCS), a branch of the U.S. Department of 
Agriculture.  TR-55 is recognized as a suitable computer model for hydrologic analysis of 
small watersheds. 
 
MODEL DESCRIPTION 
 
TR-55 is a single-event rainfall-runoff small watershed hydrologic model.  The model 
generates hydrographs from multiple user-defined watershed subareas and at selected 
points along the user-defined stream system.  Hydrographs are routed downstream 
through channels and/or reservoirs.  Each watershed subarea has a hydrograph 
generated from the land area based on land and climate characteristics supplied by the 
user.  Reaches (stream segments) can be designated as either channel reaches where 
hydrographs are routed based on physical characteristics, or as storage reaches where 
hydrographs are routed through a reservoir based on temporary storage and outlet 
characteristics.  Hydrographs are combined as needed to accumulate flow as water moves 
from upland areas to the watershed outlet. 
 
MODEL INPUTS 
 
The primary data required for the TR-55 hydrologic model include the following: 
 

• Watershed subarea descriptions including area, land use, slope, runoff curve 
number (CN) and identification of the reach into which it drains; 

• Reach descriptions including length, cross-section, Manning “n” friction coefficient, 
slope and reach or structure into which the reach drains; 

• For reservoirs, stage-storage data and description of the outfall structure; and 
• Storm data including rainfall distribution type and 24-hour rainfall amounts for 

return periods ranging from 2 to 100 years. 
 
 
Figure 1 shows existing conditions at the Molokai facility.  Runoff from existing landfill 
Phases 1, 2, 3, and 4 is collected in perimeter drainage channels and routed to the primary 
sedimentation basin located in the southwest corner of the site.  Drainage from the 
entrance area tends to collect in a shallow basin area located north of the Phase 3 disposal 
area, from which it flows overland off the site to the east 
 
Figure 2 shows the proposed drainage master plan, to be implemented as the facility 
develops in the future.  The primary changes and improvements to be made include the 
following: 
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• Collection of all runoff from the entrance area where recycling and other potential 

future activities may occur, and routing it to the existing channel bordering the 
Phase 3 disposal area; 

 
Proposed future channels will have a 12 ft wide asphalt paved bottom and 1 ft high 
concrete sidewalls.  
 
Figure 3 shows the subareas and reaches defined to model site hydrology using TR-55.  
The drawing lists acreage of each subarea and length and slope of each reach.  Details 
of each subarea and reach are contained in Attachment 1, the TR-55 output files. 
 
All subareas for the site were evaluated using runoff curve number 89, corresponding to 
poorly vegetated open space or pasture in clay soils (Hydrologic Soil Group “D”).  
 
Storm data is taken from the publication “Rainfall-Frequency Atlas of the Hawaiian Islands” 
(Technical Paper No. 43, U.S. Department of Commerce Weather Bureau, 1962).  
Twenty-four hour rainfall amounts for the site are as follows for the selected return periods: 
 
 2 Years 4 inches 

5 years 5 inches 
10 years 6 inches 
25 years 7 inches 
50 years 8 inches 
100 years 10 inches 
 

Rainfall distribution is assumed to be the Type I storm as designated by NRCS for the 
West Pacific area including Hawaii (TR-55 Users Guide, Appendix B).   
 
 
TR-55 RESULTS 
 
The peak flows and depths in each channel segment during the 25-year return storm are 
presented in Table 1 below.  It indicates that all channels have capacity to manage the 
design storm prescribed by Hawaii solid waste regulations. 
 

TABLE 1 
PEAK FLOWS AND DEPTHS  

25-YEAR STORM 
 

REACH FLOW (CFS) DEPTH (FT) 
R1 24.9 0.15 

R2.1 11.1 0.08 
R2.2 70.4 0.49 
R3.1 21.8 0.20 
R3.2 59.9 0.48 
R3.3 69.9 0.49 
R4 26.0 0.19 

POND (Inlet) 157.1 -- 
 
































































































