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ltem 4.F.1 Updated Basis of Design Population, Flows, and Loads

1 Introduction and Overview

1.1 Background

The City and County of Honolulu (CCH) Department of Environmental Services (ENV) is in the process of
developing the Honouliuli/Waipahu/Pearl City Wastewater Facilities Plan (Honouliuli Fac Plan), which covers the
Honouliuli sewer basin. The study area for the Honouliuli Fac Plan consists of the Honouliuli Wastewater
Treatment Plant (WWTP) and its wastewater service area, including the Ewa and Central Oahu area from Ko
Olina to Halawa with the focus on the main conveyance system flowing east to west, from Halawa to Waimalu to
Pearl City to Waipahu and to the WWTP.

The Honouliuli sewer basin serves a current population of over 300,000 and includes 17 CCH operated
wastewater pump stations (WWPSs) and the Honouliuli influent pump station (IPS). The Honouliuli WWTP
provides primary treatment to all flow and secondary treatment to approximately half of the total flow received. In
2010, the Honouliuli WWTP treated an average of 25.39 million gallons per day (mgd) of wastewater from the
sewer basin.

CCH is currently operating under a Capital Improvement Plan (CIP) established in the Final Sewer Infiltration and
Inflow (I/) Plan (Fukunaga and Associates, 1999), hereafter referred to as the Sewer I/l Plan. The purpose of the
Sewer I/l Plan was to develop the optimal approach to minimize sanitary sewer overflows (SSOs) and fulfill the
requirements of the 1995 Consent Decree (Civil No. 94-00765 DAE) between the CCH, the State of Hawaii
(Hawaii), and United States Environmental Protection Agency (EPA). Since the completion of the Sewer I/l Plan,
there have been several population, flow, and load projections including: Draft Wastewater Long-Term Plan
(CH2M Hill, 2008), Work Task 1: Population, Flow & Waste Load Projections (EDAW/AECOM, 2008), and Work
Task 4.A: Design Flows and Waste Load Determination (AECOM, 2010). In addition, the 2010 Consent Decree
includes an update of the 1999 Sewer I/l Plan. Currently, there is an ongoing Sewer I/l Assessment and
Rehabilitation Program Update project which is using flow monitoring and rain data to calibrate a hydraulic model
of the collection system.

Additionally, the 2010 Consent Decree requires the upgrade of the existing Honouliuli WWTP to full secondary
treatment by 2024. The population, flow, and load projections conducted under this work task and summarized in
this technical memorandum will be used as basis of design criteria for the upgrade of the WWTP.

1.2 Scope and Purpose
The scope and purpose of this project is to:

- Update the previous population projections from Task 4.A using 2010 Census data and other population and
development data made available since the previous projection effort conducted in 2008;

— Provide population projections through the year 2050, with projections for an intermediate design year of 2035
for design of facilities that could be constructed in phases; and

- Update flow and load projections using the population projections.

The intermediate year of 2035 was chosen to correlate with the City and County of Honolulu Socioeconomic
Projections to 2035 (CCH Department of Planning and Permitting [DPP], September 2009) and the Population
and Economic Projections for the State of Hawaii to 2035 (Hawaii Department of Business, Economic
Development, and Tourism [DBEDT], July 2009). Although the 2010 Consent Decree projects use 2030
projections, the 2035 projections are conservative values to use for 2030. The ultimate projection (2050) was
chosen based on the fact that construction of the upgraded Honouliuli WWTP is not required to be completed until
2024 and 2024 to 2035 is only 11 years. Typically, WWTPs are designed for 20 to 30 years. It is recommended
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that the population, flows, and loads be reevaluated prior to the intermediate year to determine if 2050 basis of
design values are reasonable as there are many unknowns with upcoming developments.

This task projects population and wastewater flows at the WWPSs along the East Interceptor (which include the
Halawa, Waimalu, Pearl City, and Waipahu WWPSs) and the Honouliuli IPS and loads at Honouliuli WWTP.
These wastewater flow projections will determine needs for upgrading and/or expanding the existing collection
system along the East Interceptor and the flow and load projections will determine needs for upgrading and/or
expanding the existing treatment system at the Honouliuli WWTP. The results of this task will be used as the
basis of design criteria for the Halawa, Waimalu, Pearl City, and Waipahu WWPSs and the Honouliuli WWTP.

1.3 Objectives
The objectives of this task were defined and executed in the following order:

a. Determine 2010 population in each tributary area (Halawa, Waimalu, Pearl City, and Waipahu WWPSs and
Honouliuli IPS).

. Project 2035 and 2050 population in each tributary area.

. Determine 2010 wastewater flows at Halawa, Waimalu, Pearl City, and Waipahu WWPSs and Honouliuli
WWTP.

d. Estimate 2010 per capita flow in each tributary area based on 2010 wastewater flows and population.

e. Project 2035 and 2050 wastewater flow in each area using 2010 per capita flow and 2035 and 2050 population,
respectively.
Determine 2010 loads at Honouliuli WWTP.

g. Project 2035 and 2050 loads at the WWTP using 2010 waste load coefficients and 2035 and 2050 population,
respectively.

j=2

[2]

—h
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2 EXISTING COLLECTION SYSTEM

2.1 Honouliuli Sewer Basin

The Honouliuli WWTP provides service to the developed areas in the region around Pearl Harbor, from Halawa in
the east to Ko Olina in the west, and extending to Mililani in the north. The Honouliuli WWTP services the
communities of Halawa, Aiea, Waimalu, Pearl City, Pacific Palisades, Waiawa, Waipahu, Mililani, Waipio, Village
Park, Crestview, Waikele, Kunia, Kapolei, West Loch, Ewa Beach, Makakilo, and Ko Olina. The total service area
includes approximately 22,000 acres of developed land and 54,000 acres of undeveloped land.

2.2 Wastewater Pump Stations and Tributary Areas

Within the collection and transport system, wastewater generally flows from east to west and from mauka
(mountain area) to makai (ocean area). Seventeen CCH-operated WWPSs are located throughout the Honouliuli
basin, excluding the IPS at the WWTP. The Honouliuli Fac Plan focuses on the area known as the East
Interceptor which includes the Halawa, Waimalu, Pearl City and Waipahu WWPSs and their associated sewers
and force mains. Figure 2-1 shows the CCH operated WWPSs, Honouliuli WWTP, and the East Interceptor. A
schematic of the connectivity of the tributary areas for each WWPS is shown in Figure 2-2.

2.21 Honouliuli IPS

The Honouliuli IPS is located on the Honouliuli WWTP site at 91-1000 Geiger Road, adjacent to the Coral Creek
Golf Course. The IPS receives wastewater from local tributary areas in the vicinity of the Honouliuli WWTP, as
well as flows discharged from the West Beach Resort #1 WWPS (Ko Olina), West Beach Resort #2 WWPS (Ko
Olina), Makakilo WWPS, Kapolei Business Park WWPS (privately operated), STA 3R WWPS (military operated),
Ewa Gentry WWPS, Ewa Gentry 2 WWPS, Ewa Beach WWPS, and from the East Interceptor (whlch includes the
Waipahu WWPS, Pearl City WWPS, Waimalu WWPS, and Halawa WWPS).

2.2.2 Waipahu WWPS

The Waipahu WWPS is located at 93-065 Waipahu Depot Road near the Waipahu Convenience Center (CCH
refuse and recycling center), the Honolulu Fire Department Vehicle Maintenance Facility and Ke Kula Makai
(Honolulu Police Academy). The WWPS is located on a portion of two parcels that total approximately 58 acres,
although the WWPS footprint is approximately 0.7 acres. The WWPS has been in service since 1963 and
receives gravity flow from the local Waipahu tributary area, along with pumped flows from the Kunia WWPS,
Waipio WWPS, Leolani WWPS (privately operated), and the Mililani WWPS. The Waipahu WWPS discharges
into a dual force main system that conveys flows to the 84-inch diameter sewer tributary to the Honouliuli IPS.
The Pearl City WWPS (discussed below) also discharges into the dual force main system.

2.2.3 Pearl City WWPS

The Pearl City WWPS is located on an approximately 0.7 acre site at 790 Lehua Avenue, adjacent to
undeveloped land owned by the Federal government. The WWPS has been in service since 1966. The WWPS
receives gravity flow from the local Pearl City tributary area, which includes Pearl City High School WWPS
(privately operated) along with pumped flows from the Halawa, Waimalu and Waiawa tributary areas. The Pearl
City WWPS currently discharges into the dual force main system that also serves the Waipahu WWPS. The dual
force main system conveys flows to the 84-inch diameter sewer tributary to the Honouliuli IPS.

The Pearl City WWPS is currently located in the flood zone. The Sewer I/l Plan (Fukunaga and Associates, 1999)
recommended relocating and upgrading of the Pearl City WWPS; this project is included in the 2010 Consent
Decree for evaluation and recommendation to determine the needs of the Pearl City WWPS. The evaluation and
recommendation of the Pearl City WWPS is a task included in the Honouliuli/Waipahu/Pear| City Wastewater
Facilities Plan.
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2.2.4 Waimalu WWPS

The Waimalu WWPS is located at 245 Kamehameha Highway in the northeast corner of the 21.4 acre Neal
Blaisdell Park. The WWPS has been in service since 1968. The WWPS serves the Waimalu tributary area in
addition to receiving flows from the Halawa WWPS. The Waimalu WWPS force main discharges flow to the Pearl
City WWPS tributary system.

2.2.5 Halawa WWPS

The Halawa tributary area flows are all collected at the Halawa WWPS. The Halawa WWPS is located on an
approximately 0.3 acre site at 99-560 Salt Lake Boulevard, adjacent to Halawa Stream and the lower portion of
the Aloha Stadium parking lot. The WWPS has been in service since 1970. The Halawa WWPS force main
discharges flow to the Waimalu WWPs tributary system.
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3 METHODOLOGY

As noted above, population, flow, and load projections for the Honouliuli sewer basin were conducted through the
year 2050, including projections for an intermediate design year of 2035. The methodology used to conduct these
projections is presented in this section.

3.1 Population Projections

Conducting the population projections entailed a substantial data collection effort. Key agencies contacted include
the Hawaii Department of Business, Economic Development, and Tourism (DBEDT) and CCH Department of
Planning and Permitting (DPP), which are responsible for conducting socioeconomic projections for Hawaii and
the island of Oahu, respectively. Also, numerous planning reports and data were reviewed, including the following
(listed chronologically):

- General Plan: Objectives and Policies, Amended October 2002 (CCH DPP)

- Central Oahu Sustainable Communities Plan, December 2002 (CCH DPP)

— Primary Urban Center Development Plan, June 2004 (CCH DPP)

- Population and Economic Projections for the State of Hawaii to 2035, July 2009 (Hawaii DBEDT)
- City and County of Honolulu Socioeconomic Projections to 2035, September 2009 (CCH DPP)

— Honouliuli High-Capacity Transit Corridor Project Final Environmental Impact Statement/Section 4(f)
Evaluation, June 2010 (CCH and US Department of Transportation)

— Annual Report on the Status of Land Use on Oahu: Fiscal Year 2009, August 2010 (CCH DPP)
— Get on Board! Transit Oriented Development Handbook, Spring 2011 (CCH DPP)

- Oahu Regional Transportation Plan 2035, April 2011 (Oahu Metropolitan Planning Organization)
- Proposed Revised Ewa Development Plan, May 2011 (CCH DPP)

- 2010 Census Summary File 1 for Hawaii, June 2011 (US Census Bureau)

- 2010 Annual Visitor Research Report, September 2011 (Hawaii Tourism Authority)

The projections consider long-term, historic trends for the sewer basin, as well as available data and projections
released by CCH and large-scale developments and proposed projects in the area. Previous population and
employment projections conducted by AECOM and others (identified in Section 1.1) were also referenced to
assist with the effort.

The source most relied on was the CCH DPP socioeconomic projections to 2035, which are generally used and
accepted for county infrastructure planning efforts (AECOM, 2011a). A copy of CCH DPP'’s 2035 projections is
provided as Appendix A. CCH DPP's projections are derived from county projections conducted by Hawaii
DBEDT. CCH DPP allocates the county projections by Transportation Analysis Zones (TAZ) on Oahu based on
local development plans, policies, and development patterns. Each TAZ contains residential, employment (jobs),
and visitor accommodation unit data projected through the year 2035.

A total of 764 TAZs comprise the county. To determine the TAZs located within the Honouliuli sewer basin, the
TAZ boundaries were overlaid on the sewer basin boundary in GIS. This process resulted in the identification of
201 TAZs within the sewer basin, as illustrated in Figure 3-1.

The sewer basin was then divided into tributary areas for the Honouliuli IPS and the Waipahu, Pear! City,

Waimalu, and Halawa WWPSs to determine which TAZs (and associated population) are located within each
tributary area for the purpose of projecting future tributary area populations. The boundaries of the existing pump
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station tributary areas in the sewer basin were estimated in GIS using the current limits of the Honouliuli sewer
collection system. In the future, it was assumed that 100% of the population would contribute to the collection
system, and the tributary area boundaries were expanded to provide full coverage of the sewer basin (see Figure
3-2). The future tributary area boundaries were determined based on review of aerial photography and
topographic information. It is understood, however, that future development will not necessarily extend into all
parts of the expanded tributary area boundaries. As described in Section 3.2.4 , the acreage of new development
outside of the existing Honouliuli sewer collection system tributary area was estimated based on projected
population growth and estimated population densities for those areas.

Where the boundaries of the TAZs do not match the boundaries of the tributary areas or sewer basin, the TAZ
populations were allocated in proportion to the area within each basin. For example, if only 50% of the area of a
given TAZ is within a particular tributary area, only 50% of the TAZ population was assigned to that tributary area.
Exceptions were taken in instances where it was evident that population was focused in a certain portion of the
TAZ due to development patterns and/or land use conditions.

Three population categories were projected as part of this effort: Residential, Non-Residential, and Visitor. Details
on the projection approach for each category is provided below.

3.1.1 Residential Population Projections Approach

Based on communication with CCH DPP, the Hawaii DBEDT has acknowledged that their 2035 projections (on
which the CCH DPP projections are based) underestimated the in-migration rate for Oahu, which resulted in a
lower 2010 population projection than what was reported by the 2010 Census (AECOM, 2011b). Hawaii DBEDT
is in the process of updating their projections to 2040 using the 2010 Census data, but the results are not yet
available (AECOM, 2011c). Therefore, AECOM updated the CCH DPP residential projections to reflect the more
accurate and more recent 2010 Census data and extended the projections to 2050 using the stepwise approach
below:

~ Step 1: Determine 2010 TAZ populations based on analysis of 2010 Census data at the block level. For this
process, the 2010 Census block GIS shapefiles were overlaid on the TAZ boundaries (see Figure 3-1). Where
the boundaries of the Census blocks do not match the boundaries of the TAZs, the Census populations were
allocated within the TAZs in the same manner described above. The results of Step 1 are provided in
Appendix B and are the source of the estimated 2010 population.

- Step 2: The projected 2010 TAZ population prepared by the CCH DPP was replaced with the revised 2010 TAZ
population based on 2010 Census data (results from Step 1) and used as the starting point for future
projections. The 2010 population was adjusted (reduced) to account for non-sewered population located within
the Honouliuli sewer basin based on review of the existing tributary area boundaries. Note: This existing non-
sewered population was added back into future projections based on the assumption that 100% of the
population will ultimately be connected to the sewer system.

— Step 3: Determine 2015 TAZ population. Population growth predicted by the CCH DPP for each TAZ from
2010 to 2015 was added to the revised 2010 TAZ population.

— Step 4: Repeat Step 3 for the remaining period of CCH DPP projections (through 2035) for each five year
increment.

— Step 5: For the remaining projection period (2035 through 2050), projections are primarily a continuation of
growth rates and trends identified in CCH DPP’s 2035 projections for individual TAZs. If a TAZ demonstrated
less than 1% annual growth in DPP’s projections, then the growth was projected in a linear fashion. if a TAZ
demonstrated greater than 1% annual growth in CCH DPP’s projections, available development plans and
other planning resources were reviewed to determine if the growth rate should be sustained or modified. In
most instances, the annual growth rate was decreased for these TAZs but was not allowed to go below 1%
annual growth.

— Step 6: The population values for all TAZs located completely or partially within a tributary area boundary were
summed to arrive at the estimated 2010 through 2050 populations for each of the tributary areas, and the
Honouliuli sewer basin as a whole.
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3.1.2 Non-Residential Population Projections Approach

CCH DPP’s non-residential population projections for 2010 through 2035 were used “as is”. Non-Residential
population is a sum of the following CCH DPP land use forecast variables, which capture alt employment/jobs
within a TAZ:

- J1 - jobs in military

- J2 - jobs in government

— J3 —jobs in hotel

— J4 —jobs in agriculture

- Jb —jobs in transportation, communication, and utilities
- J6 —jobs in industrial

— J7 —jobs in finance, insurance, and real estate

-~ J8 —jobs in service

- J9 —jobs in retail

- J10 — jobs in construction (fixed and floating)

-~ J11 — jobs in construction (floating) Note: Refers to construction workers at job site as opposed to in company
office; i.e. not included in J10.

Similar to the 2008 EDAW/AECOM projections effort, it was assumed that the 2035 ratios between Residential
population and Non-Residential population for each TAZ would stay the same through the remainder of the -
projection period (i.e. through 2050), and future Non-Residential population was calculated by applying these
ratios. The resulting non-residential population projections are presented in Appendix C.

3.1.3 Visitor (Hotel) Population Projections Approach

The main source for estimating Visitor population is CCH DPP's land use forecast variable "VU", which represents
the estimated number of visitor accommodation units. These include hotel rooms as well as housing units held for
use by visitors. CCH DPP’s VU projections for 2010 through 2035 for each TAZ were multiplied by 2 (assuming
average occupancy of two people per VU). The 2010 hotel average occupancy rate for Oahu of 78.2%, as
reported by the Hawaii Tourism Authority, was then applied to arrive at a projected Visitor population (Hawaii
Tourism Authority, 2011).

It was assumed that the 2035 ratios between Residential population and Visitor population for each TAZ would
stay the same through the remainder of the projection period (i.e. through 2050), and future Visitor population was
calculated by applying these ratios. The resulting visitor population projections are presented in Appendix C.

3.1.4 Departures from Previous Population Projection Efforts

As noted above, population projections were conducted by EDAW/AECOM in August 2008 as part of a previous
effort for the Honouliuli Fac Plan. Three noteworthy departures from this previous effort are identified below:

- The following data that were not available for the previous effort were incorporated: 2010 Census data and
2035 projections prepared by the DBEDT and CCH DPP.

~ Projections for tunnel design / build-out conditions (year 2150) were not conducted since the gravity sewer
tunnel (GST) alternatives are not being actively considered for the Honouliuli sewer basin at this time.

- The 2008 EDAW/AECOM report assumed CCH DPP's land use forecast variable "VU" reflects Visitor
population. However, per CCH DPP’s definition, VU = hotel rooms + housing units held for use by visitors. VU
therefore represents the estimated number of visitor accommodation units and not Visitor population. The
approach for estimating Visitor population was adjusted for the current effort to reflect this, as described in
Section 3.1.3.
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3.2 Flow Projections

3.21 Overview of Approach

Wastewater flows to the Honouliuli WWTP are composed of three components: sanitary flow, dry weather
infiltration, and wet weather infiltration/inflow. Development of flow projections for the intermediate design year of
2035 and design year of 2050 involved development of projections for each of the three components of the flow.
Flow projections were based initially on measurements of actual flows from flow metering conducted in the 2009-
2011 time period as part of the Sewer I/l Assessment and Rehabilitation Program Update project. Projections of
future flows were then based on projections of population increase and anticipated areas of new development. A
calibrated InfoWorks model was used to route flows through the collection and transport system to generate
projected flows at the Honouliuli WWTP. The following sections describe the development and calibration of the
InfoWorks model for representing current conditions flows, and the approach for generating sanitary, dry weather
infiltration, and wet weather infiltration/inflow components for future flows.

3.2.2 Development and Calibration of InfoWorks Model

Design flows were developed using an InfoWorks model of the collection and transport system tributary to the
Honouliuli WWTP. Details on the model development and calibration process are presented in the Draft Task 4
Wastewater Hydraulic Flow Model Update Technical Memorandum prepared for the Sewer I/l Assessment and
Rehabilitation Program Update project.

The pipe sizes and invert elevations used in the model were generated from the CCH'’s GIS system. Tributary
sub-basins were developed based on data from a GIS geodatabase provided by CCH. This database identified
land use by individual property lots, and the model subcatchment delineations were, therefore, developed by
individual property lot.

Current conditions base sanitary flows were initially developed from water use records. Infiltration was initially
estimated as a percentage of night time low flow from the meter data. Based on meter data, separate diurnal
curves were developed for weekdays and weekends. Initial dry weather flows were then adjusted as necessary to
match meter data.

Current conditions wet weather flows were developed by adjusting the model parameters that control direct
overland flow and wet weather infiltration (the rapid and slow responses to rainfall) to match meter data. The
overland flow parameters are related to surface features that define the percentage of rainfall that becomes
runoff, and the routing of the runoff. Factors that affect the wet weather infiltration include the degree of soil
saturation, and the depth of the water table. The InfoWorks model includes features that can represent changing
groundwater saturation and water table depth conditions based on changing rainfall conditions. These features
allow the model to simulate seasonal variations to base flow and wet weather infiltration based on seasonal
rainfall patterns.

The model was calibrated to 32 flow meters distributed throughout the Honouliuli tributary area. Additional detail
on the model development and calibration process is presented in the Draft Task 4 Wastewater Hydraulic Flow
Model Update Technical Memorandum prepared for the Sewer I/l Assessment and Rehabilitation Program
Update project.

3.2.3 Development of Future Dry Weather Flow
The approach to the development of future base sanitary flows included the following steps:

— Define initial wastewater generation rates (in units of gallons per capita-day [gpcd]) from literature values for
each of the three categories of population that were used in the population projections presented in Section 3.1
above.

— Using metered flow data from the Honouliuli WWTP and actual 2010 population data, adjust the wastewater
generation rates to match actual 2010 data.

- Apply the adjusted wastewater generation rates to future projections of population in each of the three
population categories, for 2035 and 2050.
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The initial literature values selected for wastewater generation rates were as follows (Metcalf & Eddy, 2003):

— Residential 71 gpcd
— Non-Residential 13 gped
- Visitor 60 gpcd

The 2010 average sanitary flow (excluding dry weather groundwater infiltration and wet weather infiltration/inflow)
at the Honouliuli WWTP was 20.9 mgd. Applying the above wastewater generation rates to the 2010 population
for each of the three categories resulted in a computed sanitary flow at the Honouliuli WWTP of 23.7 mgd. The
wastewater generation rates were then reduced by a ratio of 20.9/23.7, so that the resulting computed sanitary
flow matched the measured flow of 20.9 mgd. The resulting wastewater generation rates were as follows:

— Residential 63 gpcd
- Non-Residential 11 gpcd
- Visitor 53 gpcd

These rates were then applied to the 2035 and 2050 population projections for each of the three categories of
population, to arrive at the projected total sanitary flows. The distribution of sanitary flows by area is described
below.

For future dry weather infiltration flows, it was assumed that the ratio of infiltration to sanitary flow would remain
constant. Infiltration flows were, therefore, increased in proportion to the increase in sanitary flow.

Trends in water usage data were examined statistically, and indicate a slight reduction in usage in recent years.
However, estimating the extent to which water will continue to be conserved leading into years 2035 and 2050
would be very speculative. Therefore, sanitary flows were not adjusted to account for additional per capita
reduction in water usage.

3.2.4 Development of Future Wet Weather Infiltration/Inflow

Projecting future wet weather flows required identification of approximate acreages of new developments required
to accommodate the projected population within the Honouliuli sewer basin. As described above, population
projections were developed for each TAZ in the Honouliuli sewer basin. Some of those TAZs are located within
the existing model tributary area, some are located outside of the model tributary area, and some are partially in
and partially out of the model tributary area. To estimate the approximate extent of new runoff area to add to the
model to account for new development in areas outside of the existing model runoff delineation areas, the
following approach was taken:

- GIS was used to classify each TAZ as one of the following to determine its relation to existing tributary area
boundaries: fully within existing boundaries (“Within”), partially within and partially outside of existing
boundaries (“Partial”), and fully outside existing boundaries (“Outside”).

- Population for each TAZ classification was aliocated as follows:
« Within: Assumed all future population and associated development occurs within the existing tributary areas.

« Partial: Assumed a portion of future population and associated development occurs within the existing
tributary areas (infill, redevelopment, etc.), and the rest occurs outside of the existing tributary areas. The
following splits were made based on consideration of geographic features and land availability for the TAZs
classified as “Partiai”:

- Waipahu: 40% of future development occurs within existing tributary area, 60% of future development
occurs outside the existing tributary area

Honouliuli: 30% of future development occurs within existing tributary area, 70% of future development
occurs outside the existing tributary area
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Work Task 4 — Preliminary Engineering Report

item 4.F.1 Updated Basis of Design Population, Flows, and Loads

Note — There were no “Partial” TAZs in the Pearl City, Waimalu, and Halawa tributary areas with projected
population growth, so no split was applied for these tributary areas.

« Outside: Assumed all future population and associated development occurs outside the existing tributary
areas.

To estimate the land area needed to accommodate the projected population in each TAZ classified as “Outside”
or the portion of each TAZ classified as “Partial” that was assumed to be outside of the existing tributary area
boundaries, the projected population in those areas was divided by the average 2010 population density (persons
per acre) for the appropriate major pump station tributary area. For the Honouliuli tributary area, this average
density was modified for some TAZs due to land area limitations and the high density development that is
anticipated to support the expanding Kapolei area (also known as the “Second City”).

These new areas were added to the model assuming 0.1 percent impervious area, and average values for
groundwater infiltration. The assumption regarding 0.1 percent impervious area is based on 0.1 percent
impervious area being observed in most of the other areas covered by the collection system model. Further
details can be found in the Draft Task 4 Wastewater Hydraulic Flow Model Update Technical Memorandum
prepared for the Sewer I/l Assessment and Rehabilitation Program Update project.

Dry weather infiltration was added based on an average value of infiltration/acre computed from existing basins.
Since the pipe routing from the new development areas is unknown at this time, the new model tributary areas
were assumed to be connected to the closest existing pump station.

For future development within existing model tributary areas, the runoff and groundwater characteristics were not
changed. Sanitary flows were increased based on the increase in population, and dry weather infiltration was
increased in proportion to the increase in sanitary flow.

3.2.5 Development of Design Flows

Versions of the Honouliuli system model were developed as described above to represent conditions for 2010,
2035, and 2050. To determine design flows for those years, the model was further modified to remove upstream
hydraulic restrictions. These modifications involved increasing pipe sizes and pump station capacities to eliminate
significant surcharging during the 2-year, 6-hour design storm. The CCH, in an agreement with the regulatory
agencies, committed to controlling flows for the 2-year, 6-hour storm event.

To develop annual average daily flows, the models were run for a “typical year” annual simulation. Other
maximum 24-hour flows (e.g. maximum day, maximum 30-day) were also derived from the results of the typical
year annual simulation. To determine peak hour flows, the models were run for the 2-year, 6-hour storm.

The “typical year” rainfall was developed by analyzing rainfall from an approximately 30-year period of record. For
each year, the following statistics were calculated:

Total number of storms

Total annual rainfall depth

Number of storms with intensities
« Larger than a 1 year storm

s 75-100% of a 1 year storm

¢ 50-75% of a 1 year storm
Number of storms with depths

o Larger than a 1 year storm
e 75-100% of a 1 year storm
o 50-75% of a 1 year storm
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Item 4.F.1 Updated Basis of Design Population, Flows, and Loads

[Ibs/day] and population [capita]). These values are used to estimate waste load coefficients (Ibs/capita/day).
Industry data shows that waste load coefficients remain relatively constant and are not affected by fluctuations in
water usage.

The waste load coefficients, along with the 2035 and 2050 population projections are then used to determine
mass loadings independent of concentration and flow.
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AECOM 4-1
Honouliuli/Waipahu/Pearl City Wastewater Facilities Plan

Work Task 4 — Preliminary Engineering Report

ltem 4.F.1 Updated Basis of Design Population, Flows, and Loads

4 UPDATED POPULATION PROJECTION RESULTS

4.1 2010 Population

CCH DPP’s total projected 2010 Residential population of 911,841 for Honolulu County (Oahu) was 4.5%
fower than the 2010 Census population of 953,207. Furthermore, CCH DPP’s total projected 2010
Residential population of 301,887 for the 201 TAZs located within the Honouliuli sewer basin was 5.2%
lower than the 2010 Census population of 317,718 for the same area. This disparity affirms that actual
population growth in Oahu, and particularly within the Honouliuli sewer basin, is outpacing the growth
projected by Hawaii DBEDT and CCH DPP. A comparison of 2000 and 2010 Residential population for
the Honouliuli sewer basin based on US Census data is provided in Table 4-1 to further demonstrate the
strong growth the area has recently experienced.

Table 4-1. 2000 and 2010 Census Population for TAZs within the Honouliuli Sewer Basin

2000 Census Population!” 2010 Census Population" Increase
267,082 317,718
(1) Census population includes both sewered and unsewered population
Sources:

— City and County of Honolulu Socioeconomic Projections to 2035, September 2009 (CCH DPP)
— 2000 and 2010 Census Summary File 1 for Hawaii (US Census Bureau)

Results from the updated 2010 Residential, Non-Residential, and Visitor populations for the Honouliuli
sewer basin are provided in Table 4-2. As noted in the population methodology section (Section 3.1), the
updated projections incorporate more accurate Residential population data from the 2010 Census that
was not available for previous projection efforts. The 2010 population projections reported in the 2008
EDAW/AECOM Report are also provided in Table 4-2 for comparison purposes. In addition, Table 4-2
also shows that in 2010 there are approximately 33% of Non-Residential to Residential Population in the
Honouliuli sewer basin.
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AECOM 4-3
Honouliuli/Waipahu/Pearl City Wastewater Facilities Plan

Work Task 4 — Preliminary Engineering Report

Item 4.F.1 Updated Basis of Design Population, Flows, and Loads

The updated 2010 Residential population results for the Honouliuli sewer basin are only 0.4% higher than the
previous estimate. However, the allocation of the population within the sewer basin varies.

Table 4-3 shows the differences from previous projections. The most populous portion of the sewer basin in 2010
was the Waipahu tributary area, followed by the Honouliuli Influent tributary area.

Table 4-3. Difference in Year 2010 Population Between 2008 and Current Projections”

Pump Station Tributary Visitor
Halawa -10.1% -11.0% 0.0%
Waimalu -12.2% -12.8% 36.6%
Pearl City 7.8% 41.8% 0.0%
Waipahu 9.2% 13.3% 0.0%
Honouliuli Influent -6.2% 31.8% -44.4%
Total 0.4% 12.4% -42.7%

(1) Percent difference = (2010 Census Population - Previous Projection)/Previous projection

The updated 2010 results for Non-Residential and Visitor populations show a greater departure from the previous
estimates as compared to the residential populations (see Table 4-3).

These differences are largely attributed to the use of CCH DPP’s 2000-2035 socioeconomic projections data that
were not available at the time of the preparation of the 2008 EDAW/AECOM projections, which reflect different
results and trends in these population categories. Also, as described in Section 3.1.3, a different approach was
used to estimate the Visitor population for the projection update.

4.2 2035 Basis of Design Population

The results of the 2035 population projections indicate robust growth within the Honouliuli sewer basin,
particularly in Non-Residential and Visitor populations. Table 4-4 shows the projected population increase
between 2010 and 2035. Most of this growth is projected to occur within the Honouliuli IPS tributary area, where
the growing City of Kapolei is located as well as several proposed master planned communities, resorts, and
other developments (see Table 4-5 and Figure 4-1). However, the mature existing areas of Halawa, Waimalu,
and Pearl City may experience alternative Residential and Non-Residential growth should delays occur due to
permitting, land use impacts, and market issues related to agricultural lands and master planned communities.
The main drivers anticipated for alternative growth scenarios are the economics for immediate housing demand.
In addition, Table 4-2 shows that the ratio of Non-Residential to Residential Population increases to nearly 50% in
2035.

Table 4-4. Projected Growth between 2010 and 2035""

Pump Station Tributary i ' Non-Res Visitor
Halawa -1.4% 6.1% 0.0%
Waimalu -3.3% 12.1% -5.2%
Pearl City 53.4% 54.3% 0.0%
Waipahu 4.2% 53.1% 0.0%
Honouliuli Influent 85.2% 242.3% 524.2%
Total 33.2% 95.7% 497.2%

(1) Percent difference = (Projected 2035 Population - 2010 Census Population)/2010 Census Population
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AECOM 4-7
Honouliuli/Waipahu/Pearl City Wastewater Facilities Plan

Work Task 4 — Preliminary Engineering Report

Item 4.F.1 Updated Basis of Design Population, Flows, and Loads

The strong projected growth within the Honouliuli sewer basin is supported by recent growth trends (see Table
4-1) as well as CCH DPP planning documents and growth policies. Oahu is divided into eight planning areas that
are Used by the CCH DPP for long-term planning efforts. Three of these planning areas are located partially or
completely within the sewer basin: Ewa, Central Oahu, and Primary Urban Center (see Figure 4-2). These three
planning areas are identified by the CCH General Plan to experience the majority of growth and development on
the island over the next several decades. Also, one of the main objectives identified in the General Plan is to
develop a Second Urban Center in the Ewa planning area with its nucleus in the Kapolei area. This objective is
supported by several policy statements in the General Plan, such as the following (CCH DPP, 2002a):

- Allocate funds from the City and County's capital-improvement program for public projects that are needed to
facilitate development of the secondary urban center at Kapolei.

- Encourage the development of a major residential, commercial, and employment center within the secondary
urban center at Kapolei.

- Encourage the continuing development of Barbers Point as a major industrial center.

- Encourage the development of the Ewa Marina Community as a major residential and recreation area
emphasizing recreational boating activities through the provision of a major marina and a related maritime
commercial center containing light-industrial, commercial, and visitor accommodation uses.

Furthermore, the Honouliuli Rail Transit Project will traverse through the Honouliuli sewer basin and possibly
encourage higher density, transit oriented development in the vicinity of the proposed stations, as reflected in the
transit oriented development plans prepared by CCH DPP for several neighborhoods in the sewer basin (CCH
DPP, 2011a). The rail project will also help support and connect many of the proposed developments identified in
the Ewa Development Plan and Central Oahu Sustainable Communities Plan (CCH DPP, 2011b; CCH DPP,
2002b).

4.3 2050 Projected Population

The results of the 2050 population projections indicate continued growth within the Honouliuli sewer basin, albeit
at a lower rate than between years 2010 and 2035. Table 4-6 shows the projected growth in the Honouliuli sewer
basin over the 15 years between 2035 and 2050. Similar to the 2035 projections, the majority of this growth is
projected to occur within the Honouliuli IPS tributary area, and growth is projected to be negligible in the Halawa
and Waimalu tributary areas unless market forces dictate the demand for additional residential population in the
area. In addition, Table 4-2 shows that the ratio of Non-Residential to Residential Population increases to nearly
54% in 2050.

Table 4-6. Projected Growth between 2035 and 2050"

Pump Station Tributary | Res l Non-Res 1 Visitor
Halawa -1.1% 0.7% 0.0%
Waimalu -2.2% 2.5% 0.0%
Pearl City 12.8% 18.8% 0.0%
Waipahu 0.3% 4.5% 0.0%
Honouliuli Influent 20.4% 33.3% 32.2%
Total 10.1% 20.1% 32.0%

(1) Percent difference = (Projected 2050 Population - Projected 2035 Population)/Projected 2035 Population
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AECOM 5-1
Honouliuli/Waipahu/Pearl City Wastewater Facilities Plan

Work Task 4 — Preliminary Engineering Report

ltem 4.F.1 Updated Basis of Design Population, Flows, and Loads

5 UPDATED FLOW AND LOAD PROJECTIONS

5.1 Potential Future Development Areas

Figure 4-1 illustrates the approximate location of future developments within the Honouliuli sewer basin as
identified in the Ewa Development Plan and Central Oahu Sustainable Communities Plan prepared by the CCH
DPP and the existing Honouliuli sewer system tributary areas. As indicated in Figure 4-1, future developments
were only identified for the Pearl City, Waipahu, and Honouliuli tributary areas. Within the Waipahu and Honouliuli
tributary areas, the proposed future developments are expected to occur both within and outside of the existing
sewer system tributary area, while for Pear| City, the two proposed developments are located outside of the
existing sewer system tributary area. For Halawa and Waimalu, none of the TAZs located fully or partially outside
of the existing sewer system tributary area were predicted to experience population growth in 2035 or 2050. As
described above, for the TAZs that are predicted to have population growth and are located fully within the
existing tributary areas, it was assumed that the growth will primarily involve redevelopment of existing sites and
will require minimal conversion of new land area that is not currently sewered. For TAZs that are predicted to
have population growth and are located fully outside of the existing tributary areas, the area required for
development was estimated by applying an average population density to the predicted new population. For
TAZs that are located partially outside of existing tributary areas, a proportion of the new population was assigned
to the area outside of the existing tributary area, and the extent of the new area was computed based on an
average population density. Table 5-1 presents the estimated additional total new development area by design
year by major tributary area based on the approach described above, and Figure 4-1 shows the approximate
location of the areas receiving the additional development acres. Appendix E contains additional information for
individual TAZs, including the assigned percent infiltration value. The acreage presented below differs from the
acreage presented in TM 4.A — Design Flows and Waste Load Determination (AECOM, 2010). The acreage in
the previous TM was based on the entire tributary area, and the acreage presented in Table 5-1 is based on the
sewered parcels. By using the acreage of sewered parcels (plus an allowance for area in public rights-of-way)
rather than the entire tributary area, the collection system model more appropriately simulates 1/| related to new
development. Since future flows were estimated based on sanitary flow and I/l, accurately estimating the
developed acreage should lead to more accurate flow projections. Figure 5-1 shows the estimated increase of
developed acreage for each TAZ. Please note that the additional development symbols on F igure 5-1 do not
indicate exactly where the additional development is expected to occur: rather they represent the estimated
increase of developed acreage within each respective TAZ boundary.

Table 5-1. Estimated Total Additional Development Acres by Design Year

Year 2050

Tributary Area (acres) Increase from Increase from
2010 (acres) Total (acres) 2010 (acres) Total (acres)

Halawa 903 0 903 0 903
Waimalu 2,124 0 2,124 0 2,124
Pearl City 2,462 1,603 4,065 2,181 4,643
Waipahu 6,826 1,326 8,152 1,960 8,786
Honouliuli Influent | 7,570 4,173 11,743 5,931 13,501
Total 19,885 7,102 26,987 10,072 29,957
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AECOM 5-3
Honouliuli’iWaipahu/Pearl City Wastewater Facilities Plan

Work Task 4 — Preliminary Engineering Report

Item 4.F.1 Updated Basis of Design Population, Flows, and Loads

5.2 2010 Flow and Load

Flow parameters derived from the Honouliuli system model using the typical rainfall year and the 2-year, 6-hour
design storm for year 2010 conditions are presented in Table 5-2. A range of flow parameters were developed
from output from the Honouliuli System Model for review and consideration for use in sizing various components
of the Honouliuli WWTP expansion and/or upgrade. Certain WWTP unit processes are sized based on the
annual average flow while others are sized on the maximum day, peak 1-hour, or other flow parameter. The
basis of computing each of the flow parameters listed in Table 5-2 is presented below.

The annual average flow was computed by averaging each of the hourly flows derived from the Honouliuli System
Model using the typical rainfall year.

Table 5-2. Year 2010 Flow Parameters from the Honouliuli System Model

Flow Parameter WWTP (mgd) | Waipahu (mgd) | Pearl City (mgd) | Waimalu (mgd) | Halawa {mgd)

Honouliuli Typical Year

Annual Average 275 11.6 8.8 5.3 1.8
Maximum 30-day 27.9 - - - -
Maximum 24-Hour | 33.8 13.7 12.2 7.6 29
Peak 1-Hour 49.5 204 16.9 10.2 3.8
2-Year, 6-Hour Event '

Maximum 24-Hour | 45.0 15.0 16.2 10.2 3.3
Peak 1-Hour 82.2 24.3 30.7 18.1 5.4

The maximum 30-day and maximum day flows were computed by first totalizing each of the hourly flows derived
from the Honouliuli System Model into total daily flows, from midnight-to-midnight. The maximum day value
represents the highest of the 365 total daily flows in the record. The maximum 30-day value was computed by
taking 30-day running averages through the entire record and selecting the maximum 30-day running average.
This value conservatively represents a maximum month value. As can be seen from inspection of Table 5-2, the
maximum 30-day flow is only slightly higher than the annual average flow, suggesting that there is not substantial
variation in flow from month-to-month at the treatment plant under current conditions.

The maximum 24-hour flow from the typical rainfall year output from the Honouliuli System Model was derived by
taking 24-hour running averages through the entire record of hourly flows. As can be seen from inspection of
Table 5-2, the maximum 24-hour flow is only slightly higher than the maximum day flow. This suggests that no
single rain event (including an event that may have occurred over portions of two calendar days) was
predominant in defining a maximum 24-hour flow for the typical rainfall year.

The peak 1-hour flow derived from the typical rainfall year output from the Honouliuli System Model represents
the single highest hour flow in the model output.

The maximum 24-hour flow from the 2-year, 6-hour event was derived by taking 24-hour running averages
through the record of hourly flows in the model output for the 2-year, 6-hour design storm.

The peak 1-hour flow derived from the 2-year, 6-hour event from the Honouliuli System Model represents the
single highest hour flow in the model output for that storm. The peak 1-hour flow was derived by predicting peak
15-minute flows during a 2-year, 6 hour event.