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PART |
Executive Summary

iWVe are here to protect the health of alll Houst
respond to the needs of the community in times of emergency. The staff of the Houston Solid Waste
DepartmeriWMDinderstanddtcritical nature of the service we provide and the need to assure that over t
term, the City of Houston has a reliable and c
Director Harry Haygeeakingn theS WM Dcétisal role in protecting the health and environment of the Ho
community.

Without much thought, Hou
residents place their carts filled
either municipal solid waste (MS
recyclables at the curbside. Resi
may also be placing flnek waste o
tree waste at the curb. At the e
the day, the carts are empty.
end of the week, the tree waste o
waste is gonefFew understanide @
natureof collecting and manag
their trash or recyclabéesit is,

indeeda complegrocess. A proce$ses
that requires constant evaluatio
planning in order to provide the le
service Houstonians expect.

In late 2018, the City selected The MATF was responsible for developing plan goals and objectives; priorit
consulting team to assist the programs and policies; reviewing and agptpthe Integrated Resource Recov
prepare a lodgrm solid wast Management Plan.

managemen.t pl an. The AProject

Teamd includes the firms of Ategieeahd Soldtomns, Tétm fech] Rise
Weinberger and Associates and EnFocus Stilategie2 0 1 9 , Mayor Turner appoi
(MATF) to help prepare atlenmg solid waste management plan. The Integrated Resource Reeoveny Man
Pl an (APl ano) i's I nt end e dnd approachdsetom dddrdsging waste magageme
through he year 2040. One of the MATFOsSs primary r
Specific goals bétPlan, as approved by the MATF, are presentadddé&iailed Hart 111, Sectiorof/the Plan.

A Achievdinanciasustainability fsolidwasteservices

A Increaseourceeductiommateriateuserecycling armtganicsliversion while atéecreasing environmental risks
of waste disposal in landfills

A Continue to provide quality solid seagieeso the residents and businesses of Elouston
A Ensure lorgrm disposal capacity and sustainable solid waste infrastructure

A Provide solid wastenmagement services in a safe, equitable, respuhsiveironmentally responsible manner
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Background

Houston is thé fargest city in the country. With a population of 2
people, the City has grown dramatically over the past ten years. It
economy that generates over 1.8 million jobs. As a growing city, it f
challenges in meeting dadrastructure needs. Major construction f
can be seen across the City to resolve issues related to transpor .
service and other needs.CThe y 6 s ¢ to ihesGulf gf Memico pla 2 .3million people
it in the path of strong storms and mesfid&coming more prevale
recent years. Each of these fa@aysowing population, a strong eco 67lsquare miles
traffic congestion and stormevenmtsp act t he Ci t y 6
needs as dated in Section 3

Waste Management Needs & FEasil

To understand current and future solid w
management needs, the Project Team prepe
Waste Generation Report and a Facilities R 6.0
These reports are summarizedrtrlSections
4 and 5 of the Plan. In one year, City residen
businessegenerate 4.2 million tons of MSW
has to be collected, transpatelddisposed. By
2040, with no changes in waste manage
practicesgeneration is estimatedhtoease to
5.3 million tons per year.

City of Houston

Athlargest city in the U.S.

Forecast Waste Generation

Million Tons / Year

It might surprise Houstoriarisiovhow mut
material iseingecycled itmeCity.

A review of a variety of sources and intervie
with  local businesses . indicates  th
approximately 2 million tons of materials,
organics and construction and demolition (C&D)
material are recycled each yé&#ne majority of
which'is C&D material.

2020 2030 2040

Once collected, recyclable materials are either g
directly to market or a matamabvery facility
(MRF). In the casfethe recyclablest outit the
curb, these materials are taken to the FCC |
located in northeast Houston. Organic materia
processed into either mulch or compost at privat
owned facilities. In order to efficiently traasfeort
and matefigto the appropriate faciliiks City  FCC Material Recovery Facility @deén 2019 to
owns three transfer_statlons_ that are used to tr_apsfer process Houston residential recyclables
MSW from collection vehicles to more efficient
transfer trailers.



MSWisdiposed at oneMSWf the __regiondo,. 1.2 :
landfills or 15 C&D landfills. Landfill capacity in the Regioftal Candfil Projected Capacity
region is a major issue in terms dhgfatire 20172040 (cubic yards)
disposal needs. Currently, there is approximately330 000,000

to 40 years of remaining capacity in the Bggion 300,000,000

the year 2040, unless there are migodfill
expansionsonly 5 of tb 12MSW sites will still
be in operation. Landfills in the region are
privately owned and operat®&y. 2040, all C&D 150,000,000
landfill capacity is projected to be consumed. 100,000,000
This assumes that as landfills reach capacity, th&),ooo,ooo
wase normally accepted atdlosedacilitynust

go to an alternate site. As more landfills reach
capacity, greater quantiiesgo to fewer landfills,
thereby accelerating the time they would reach —e=Municipal Solid Waste c&D
capacity. For example, if a landfill currently has 60 Combined Waste Streams

years of capacity, the additional waste could reduce

its capacity by 30 yeaMithout major expansions

or new sites, landfill capacityhnitksfrom.over

350 million cubic yards (267 million tons) to less than

100 million cubic yards (75 millionbyoi2940.

Each year, thi#oustoialveston Area Coulk€il (

GAGQregion disposes approximately 10 million tons,

which is anticipated to increase with increases in

population.

City Services

The City has at mandated obligation toderovi
for the proper collection and management of
By law, MSW has to be collected at least once
week. The City provides direct collection servi
over 36,730 householdsapproxiately 55,000
householdsreceive collection servitgough
sponstship programs. The City has ordinance
place that require owners offamalty buildings
and businessesaoange faolleagon oMSW at
least once per week.

250,000,000

200,000,000

2017 2022 2027 2032 2037

SWMD provi des

Public Education

Weekly MS¥llection

Every two week reaptscollection
Weeklydlection of yard waste

Storm debris collection

Collection of junk waste and tree waste
Operation of depositories & recycling centers
lllegal dungiteclearup

Assuring disposal capacity

Tirerecovery program

Managing MSW also means providing servid
reduce the overall environmental impact
generation. The Cit
encourage residents and businesses to reduce MSW,

increase recycling and manage yard waste and tree arsteSmmop of the key services provided by the City
presentedn theight. A more detailed description of these services is pReseliteelciton .2

> > > D> > > D
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Options & Recommendations

The Project Team presented to the MATF an analysysofsheCitur r ent waste and r e
identified a range of options designed to achieve their goals andPaljetdeeson 6f the Plan idensfie
range of optionBart IlISection 7 provides specific goals and objadiRes BiSection resents Plaspecific
recommendationBhe key recommendations of the Plan related to these goals are presented below.

1. Achieve Financial Sustainability for Solid Waste Services

The program is also significantly under funded by an estimated
$40 milliodhe recommended solutisrfor the City to establish
an Enterprise Fund, and wastewatarr
utility. The Enterprise Funcdbwldprovide a more secure funding
mechanism for the City. The Enterprise Fund should be funde
through a monthly service fee andeawironmental feeThe
monthly service fee would apply tosafiglefamily residents -
receiving City services. It is estimated that the monthly service
fee would be in the range of $20 to $25 per household per month.
The actual feeauld be determined bgvaluating capital needs  Unlike almost every other large city in
including fl eet, l‘'abor costscountry, the Cityal
to improve overall service and implement several of thi resource management program is fun
recommendations made in this Plan to extend landfill capaci through the General Fund.

through source reduction, recycling and or@nianagement:

An environmental fegould apply to.all single ‘and miatmnily
households, as well asbusinessesl institutionsn the City.
The environmental feesowld vary depending on whether the
payer is asinglefamily household, muleamily houshold, or
business.For single family residents receiving City services, the
fee is estimated to be approximagelysl per month Thetotal
environmental feBom allsectorsis proposed to generatel4b
million.annually to pay for

1 illegaldumping cleawp;

increased enforcement of Gitydes,
homeless camp cleaps,

more depositories,

education,

equipment readiness,

container lease and managemantl
future disposal capacity.

=4 =4 =4 -8 -8 -4 -9



Residents receiving City serviezesuld pay monthly fees ofi$2 The combined funds would increase t
to $6 per monthfor both the monthly service fee and the SWMDudget to a level that would

environmentafee. A review of other major Texas cities shows
that their combined fees range between $16 and $51.80 (
household per montkhe average for 16 major metro areas in the
country is $36 per household per month.

provide the SWMD the resources to
improve the quality of services providg
and meet the future challenges. Theg
challenges include the following.

The MATF expressed concern for the fiabarden that the q
fees would place on lamcome individuals. The City currently
has in placeahe W.A.T.E.R. Fund Program. This Program i
funded entirely through donations but is administered by the Cit)
The programods pfimangabassetanceto ldwo
income individuals who need assistance paying their water bill

Such a program could potentially be expanded to include solf _ C/®anuP
waste fees. T Need tancrease resource recoveny

1 Diminishindandfill capacity

Increased population

1 Replacement of collection vehicleg
on a regular basis

1 Futuestormevents

1 lllegaldumping & homeless @

2.Increase source reduction, material reuse, recycling and
organicsdiversion while ab decreasing environmental risks
of waste disposal in landfills

To preserve landfill space and to reduce the.environmental impa
of MSW disposal, the MATF recommends a hnumber of new initiati
for the City to implemeniThese programs are designeedice
MSW generation, encourage more recycling and assist il
development of markets forrecyclable materials and recovered o
It is critical that muiamily residences and commercial businesses
be part of this solution‘as they represent 82¥e waste generated

in the City. The Plan envisions a {mg partnership between the
public and private sectors to work-together.to address. this issue.

3. Continue-to provide quality solid waste services to the
residents and businesses of Houston

As discussed above, the City providesrangilef services RightSize &

that are designed to provide reliable and efficient service fmvest for Growtl
Houston residentsT he S WMD 6 sneegstodbg r a m
RIGHTSIZEDAn anal y s i granoificomparsonCi t y 0 s
to other cities shows that Houston employees serve nearly twice
as many households per employee than the cities of Dallas,
Austinand San AntonioT he Ci tyds progr ag
continue to replace older trucks, hire more staff and add
routes to meet the needs of residents as the City grows.



4. Ensure longerm disposal capacity and sustainable
solid waste infrastructure

Currently, there is no silver bullet for making waste g
Technologies continue to evolve to help moveftowardfa ©
zero waste, but it is unlikely that during the planning pefio
Cityods reliance on landf il
disposal capacity is increasingly more difficult to achieve.
the best of circumstances, securing a nélvwéihdake
between 18nd15 years to site, permit and construct. ThasSs
should continue to monitor landfill capacity in thd megiof==
City should begin the process of identifying potential si
for future disposal facilities and move to permd af3
construct its own landfill. Once established, the City can
operate with City staff or contract operations as it does with
its transfer stations.

5.Provide solid waste management services in a safe,
equitable, responsiyand environmentally
responsible manner

The City is committedrtavichgservice in a safe, equitable |
and responsive manner. The Plan addresses issues rel&
improved safeipdthe need to be equitable as demonstrag
by recommending new depiesittiroughout the @vith
recognition that any new facilities take environmentg

additional actions be "tal®
dumping problem. More. resources need.to be ma
availablancluding equipment, creyend depositories.to
reduce illegal dumping andiprowe the way illegal
dumping ordinances are enforced.

Covid19 and Solid Waste Management

The preparation of this Plan was initiated long beft@er@s\aah issue. @aus was to develop strategies that are
designed to provide qual i-¢ffgctive mannei whike addressingfutune sotidovasbes
management needs. The implications df9ovithe SWMD are dranespecially fodapartment whehe safety of

SWMD staff has always been a high BWiD staff have not been immune from thévicoasequences

Covidl9 has significantly affected the entire solid waste industry. Maintaining a safe working environment for esser
providers has required a significant shift i nceoper a
Department must operate in a manner that promotes social distancing and worker safety. Safety meetings take on
importance as SWMD management addresses staff concerns reg&ading Rawitiest to avoid becoming infected.
Without maccine for the virus available, the City and other solid waste service providers will have to develop innoval
be able to continue to provide vital solid waste services while protecting the health of their staff.

Vi



PART I BACKGROUND & ANALYSIS

1.0 Introduction & Purposef A -farme mlan is good governtmdeday and tomorre
t provides the Cityos | e
and businesses with a pesttices o ad map t o
future and its array of solid waste services, programs
regulationsThs Plan addresses our most pressing neel
including the need for financial stabfiaythe valuable
services provided to residghts’by the ,Gitsnore
aggressive program to rgduce waste going to landfills
assuringlond er mt d¥s pos al opti
and businessed.wangto persenally thank the members
Mayor osgAdvi so¥y Task Fo
this importangfpla o

Harry Hayes
Solid WastelManagement Director

Houston residents rely on the City to provide quality solid waste management services to protect the
environment of the community. To fulfill this obligation, the City provides a range of services to residents
collection and propeanagement of recyclables, organics, and residential waste. The City also requires th
community to act responsibly in the management of its waste. Because of the complex nature of municip
(MSW) management, it is necessarptdpec al | y evaluate the Cityods we
plansto mpr ove servi ces, enhance t-tarm digposal gapasity. dmsvPiam o
includes a move towards sustainable materials management as recommerelelSERA.

Thel nt egrated Resour ce Re cpesants §comprehensive prognam thal i iatende
to accomplish the following.

A Reduce the amounts of waste generated. A Assure loAgrm disposal capacity for mun

A _Encourage greater material recycling. solid waste.

A Reduce food waste and iincrease or A Encourage the development of cemotegie:
diversion. for reducing waste and recovering materi

A Improve the quality of service to residents A Establish a sustainable fiscal program to

A Combatillegal dumping. SWMD services.

The planning period is 20688ugl?040. The Plan provides the City with recommended strategies that addr:
solid waste mamagent needs through the planning period.

RESPONSIBILITIESN a daily basis, Houston residents and businesses generate over NM3®8{toas of

trash), or 4.2 million tons per year. The managdSheaqiires an integrated system that irtbkidel$owing
tasks

A Collection of household garbage, recyclables, yard waste, tree waste, juakdvastseirelsi hazardous
wastes

A Enforcement of City policies that require apartment owners,dnsinsagsons to properly collect, proces
and dispose their waste



Utilization of transfer stations to reduce costs and the number of trucks traveling from collection p
disposand processisges

Recovery of recycled materials at materials recovery

facilities (MRFs) or one of several Houston businesses

providing recycling seryices WorkingTowards Zero Wast M
nt

A

o

o

Operation and maintenance of recycling centers,

depositorieand environmental services centers to Soméocal solid waste managem

provide additional collection and recyclingplans seek to eliminate all waste
opportunities generated withifyits communityP&h is

A Productionfaiseful mulch and compost at one of jntended td identify pathwayarttzero waste
several local facilities that process yard waste, bruslthe plan presents realistic strategies that v
and a small amount of food waste requifeablend of public policies and
Management of wastes that are generated as ae;e:’ﬁogramahat will encourage actions

of major storm events such as Hurricane Har rouahout the Houston community. Thes
Tropical Storimelda 9 Y-

A Dsposal of MSW in one’ ofctiopsingludeabieqdeipdueation,z o
operating landfills incentives, and enforcement.
A Collection and proper disposal of waste illegally
dumped at dump sites located throughout the City
CHALLENGE® must be recognized that to meet future challenges, the Cigimasdstighadegree of flexibility
and responsiveness to these challenges. Some of the challenges associated with future waste manag
readily predicted, such as the expectation that the Houston region will continue to grow in papulaiion an
continue to experience major storm events. Other factors such as those listed below are less certain.

>

A Potential storm evehtat are significantly greater.than aemmiér to the magnitude of Hurricane Harvey

A Longterm economic conditigpsgificallineavailability of markets, and revenue for recycled materials

A Changes in the way products are manufactured and packaged that may affect the amount of waste g
the types of waste generated

A The competitive nature of the locakessfecting the availability and cost of collection crewS\afdDther
staff

A Advances in technologies for processing rivatieiigy! S\W

A Federal, Stater local laws that could affect collection or disposal

A Decisions by local solid waste businesses that could eitherdecrease mgional landfill capacity

FINANCES: o u s t o nlosslid waste rBafia@ement program s |, comparison to other large cities ar
currently budgeted$88.9 million The City also has a Recyclin

Revenue Fund to pay for materiatessing, recycling collectiof a cr oss t he US, H
vehicles, intradepantiaé transferand otherefforts which has a

budgetf $4.9 milliom.h e Pl an eval uat es t|hludg&€isexyrérely dnderfumded. i a |
in comparison to its core services and the need to enhance the local

environmemthich may require an expansion of core.services

In May 2020, the City aédjat cart lease program. This program is
anticipated to raise approximately $5.0 million per year.

The Project Team prepaosdprehensive documents that were presented to the MATF as part of the planning
These documents are considered appendices to the Plan and include the following.

A Waste Generation Report A Waste Management Activity AriaRait2
A Facilities Report



A Waste Management Activity AriaRaitl Collection, Transfer Stations, Resource &
Source Reduction, Recycling, Organics, of Recovery, Landfill Disposal
Dumping A Strategic Analysis Report

History of Solid Waste Planningdmuston

Since 1988, the City has prepared a range of solid waste management plans and program reviews. Belo
summargf the kegrior planningitiatives.

1988: Solid Waste Department publishegear2flan for Houston Solid Waste Services

1990: Mayor Kathy Whitmire commissioned the Citizens Advisory Committee on Solid Waste DiBpesal Sc
City also contracted with a consulting team to guide the committee and V@umehef phen key
recommendations of this plan include wiedollo

A The City should initiate atermiwasteeigposaltneeds. The
integrated approach includes source reduction, recycling (including composting), waste incin
landfilling.

A The City shouldplement an aggressive source reduction and recycling program. These are the
methodsf waste management because these programs conserve natural resources and reduce
to combust or landfill waste.

A The City should initiate actions to acgu and per mi t Its own | and
residential sectorAt that time, the City did-not own a landfill; therefore, it relied on privately own
to meet its disposal obligations.

A The City should continex#mnine incineration, either in the form od-emestgy or for volume reduction
specificallyTheeconomic conditiaighat timelow landfill costs and low energy prices, did not fav
implementation at that jime.

A The City should establish @akedi waste management enterprise fund for collection and disposal
waste.

2006: May or Bil I White commi ssioned the Solid Was
programs and servicéle Task Force was chaired by thenl€ohimoise Parker and Sanifill CEO Lorne
Bain.Recommendations from this effort have been adopted or implemented, with the exception of
enterprise fund.

2016: Mayor Sylvester Turner authorized procuring services for this Integrated dgesoentd®arn(Zero
Waste Plan) to guide t he £contnachvgas apgravedsnilate 20418. fTho
Plan is the outcome of that contract.
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Other Plans Affecting Solid Waste

Climate Action Plan

In 2017, Maydurner made the commitment that Houston would adopt, honor
and uphold the goals of the Paris Climate Agreement. The Houston C
Plan is designed to identify measures that can be adopted by the Ci
these goals. The Integrated ResBecovery Management Plan consid
material management recommendations developed for the City as
Climate Action Plan. | i

Disaster Debris Management Plan
The City of Houston Emergency Management Plan provides strateg H OUSTO N

for City dggtments in the event of an emergency. The plan, which coi CLIMATE ACTION
Basic Plan and functional annexes, is evaluated every five years ol \N '
schedule. Annex W of the Emergency Management Plan is tl
Management Plan. The City also maiotaiests for.the managemen. us
disaster events and for the supplemental collection services that may be required
duringand immediately followiigsaster event.

Houston Resiliency Plan

Resilient Houston is based on five themes that emergedefroni . d §
areaso identified 1Tn the Resi

working group members to organize their approach to increasing
Houston. These themes include the following: HOUSTON

2 Nt

A Healthy Place to Live

An Equitable amtlusive City

A Transformative Economy

A Leader in Climate Adaptation
A City That Grows Up, Not Out

> v v P P

Planning Process

Project Team Selection

In 2016, Mayor Turner recommended to the City Council that the City needed to evaluate the curren
management program and develop-terlongaste management plan. The Houston Solid Waste Manag
Department (SWMD) is the lead City ssggpasible for managing the planning process. In late 2018, th
selected the consulting team of Arredondo, Zepeda & Brunz LLC, NewGen Strategies and Solutions, Rise
Associates, Tetra Tech and EnFocus St(ttedpesject Teatm)deelop the Plan.

Plan Development
Development of a loagge plan required the following steps

1. Examining the Cityds current solid waste pro
2. Evaluating factors that could influence needs in the future

3. Understanding the available, ceseuntces for managing waste and recyclables

4. Developing, with community input, goals and objectives for the future solid waste management progran
5. lIdentifying strategies that will move the City toward achieving stated goals and objectives



6.Secunig public i

nput i nt;andt he

ands preliminary

7. Finallizing the Plan sewlingMayor and City Council approval of the Plan.

Community Input

Mayor s Advisory Task Force
To provide sufficient public input into the process, thendd
Mayor 6s Advisory Task Forec

individuals representing neighborhood graagesniac recyclin. \

intere® environmental groups, regional organizations and
waste industry. Members of the MATF inclimlkxvihg individuals =

MATFTask Forcéembers

Academic
Abate T. WoldkerkoPhD

Apartment Industry
Andy Teas

Community Representatives
Becky Edmunson

Jessica Hulsey
Allen Goodlow
Debbie White
Rogene Calvert
Vincent Sanders

Amy Boyers

Composting Industry
Lora Hinchcliff

Justin DuBose

Construction / Demolition
Joe Rizzo

HARC
Andra Wilcox

HGAC
Cheryl Mergo

NonProfit Organization
Rachel Powers

Recycling Industry
Andrea Rodriquez

Solid Waste Industry
Brandon Rogers

Shanna Lopez

Brett Srver

The MATFE mat various timégougbutthe planning proceBe input from the MA@E beeextremely
valuable to the development of thiF ReaAT&ccomplished the following:tasks

2> I > I D

Developed goals and objectives

Assisted with tHevelopment@public input suryey
Provided input into community policies
Reviewed the findings of community input efforts including presentation at;padic meetings
Reviewed and approved the draft and final Integrated Resource Recoveryldfanagement



Public Input

The SWMBnticipatednplementing a numbampérsorpublic meetings to gain input framtizeasegarding the
direction of the Plan. However-Tokak had an impact omalthileéyto hold larggcale public even@nline public
meetingssponsored by SWMill,béheld virtualtg receivepublideedbackbouthe DRAFT Plan.

In addition,\ariety of online survey and web applications will be used to gathepabkbapatyz&€he SWMD
will evaluatdl input and update the Plan as necessary. The website created for tleriftamptioviddout the

Plan including the project approach, documents amdrspenahdy the publié.report on the public comments
willalsobe presented as an appendix to the FANAL P



2.0 Current Solid Waste Management Program

Key Points

1. The City relies on tBeneraFund to pay for solid waste management sdiwc262 5WMD Budgist
$8.97 million In comparison to other {secgke Texas cities, this amount igaiglyless than what other
cities spend per household for solid waste management services.

2. The use d@dereral Fund revenues is uncharacteristic of most larddastiéergscale cities in Texas and
across the country recover the cost of service tiseutgear a special assessment, funding an enterp
fund.For the four cities that were evafoatammparis@s part of this Plan, San Antonio, Dallas, Austin a
Fort Worth, the range of monthly fees, including environment&2&§ (Feme Worth), $27.26 (Dallas),
$29.00 (San Antonio) and $50.80 (Austin).

3. A comparison to other cities in Texas
shows that Houst
approximately % of what oth
communities have to provide simil
services. The Ci t ypograntisg
staffed at a rate of 908 household:;
employeecompared to 400 t600
households per employeethia four
comparisowities identified abové&his
places extreme stresses on the current staff and is a major contributor to therrogbrratetha tu
Departmenthere is a significant need to rigizie theDepartment for current and future services
provided.

4. The Cityos collection progr am r e |lAppeogimately 5S08owmfu i
the trucks (side load, ckicy and rear load) are over seven years old. Older trucks generally break do
often, requiresigher costs to maamdigenerate more emissions than newer trucks.

5. The City provides solid waste and recycling collection 386yit@&s households each week.9nt21
City collected a toteB@2,58%ons oMSWhbulky wastegcyclables and organics.

6. The City-provides collection services to Houston residents designed to reduce the amounts of we
disposal. Theservices include every other week collection of recycable materials at the curb, op
depositories and recycling ceatmisthe separate collecton of yard waste and tree wast@0B8cause
included Hurricane Harvey, recycling efforts wedéoriatportion of the ydaCy 209, a total &9,550
tons of recyclables, yard waste and wood werefoollectaatypr 12% of the waste collected.

7. The, Cityods solid waste faciliti e stalservicelcenters, 46

service centers and 3 transfer stations. There are plans to design, permit ahttaosfetrstatioa.

The City does not own a landfill and instead relies on contracts with private sector landfills.

9. The City provides fa tollection of illegal dump sites. Both enforcement and resources available for
up illegal dump sites are issues.

o
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Summary of Services

TheSWMD is primarily focused on providing service to single family Beloseimoédsummary of key services tr
City providegable 2 presents a summary of the collection services that are provided by the City, frequency
and types of materials selettdae 2 presents a summary of the tonnages collected from these various pr
The Cityods s oChapter 3% af she €ity Goda) defiredtloeeservices the City must provide a
regulations related to solid waste management provided by both the public sector and the private sector.

\\\\\

Residential Garbage| Weekly Municipal Solid Waste 96gallon carts

Yard Waste Weekly Grass clippings / leaves; bri Compostable bags (not to exceed 50Ib
smal | br anc Heagth) (| e g

Residential Every two weeks Paper and cardboard, gl| 96gallon carts

Recyclables plastics #% and 7, metals

Bul ky ( fij | Everyother month Junk Wast eo | Nomorethan 8 cubicyards may be place

such as furniture, applian| curb at once
and other bulkyaterial.
Tree waste Every other month ATr ee Wa s t e 0| No mor¢ghan 8 cubic yards may be placed
ficl eand wood | curbatonce

limbs, branches, and stur
Lumber, furniture, and tre
wood are not accepted.

Dead animal collectij Oncall service For a fee, the City will co| NA

large dead animals
Neighborhood Up to 4 times per month | Junk. waste, tree . wa| Vehicles larger than two tons and trailers
Depositories & Hours of operation ®ved | recyclables; used motor oil;. than 16 feet are not permitted to use facil

Recycling Centers | Sunday 9:00 am6:00 pn| wood fencing
(nondaylight savings time’

Environmental Servi{ SouthTuesdays and A variety of household There are specific limits on various mater
Centers Wednesdays hazardous wastes, batteriey the City will accept.
9amto 3 pm paints and electronic waste

North- 2nd Thursday of ea
month 9 aiin3 pm

Mobile Collection Periodic collection da| Batteries, oil, paint, antifre| 15gallon limit on oil
throughout the City appliances and scrap metal 15gallon limit on paint
15gallon limit on antifreeze

Other services provided by the SWMD indioitteatime

A Collection dfegally dumpegste tires. These Table2-2
tires are sent to tire processors _
20DB Houston Waste Collections

A goillectlorl of useable construction material at the Waste Stream H

tyds Rewse Warehouse

; _ Municipal Solid Waste 433,851

A Eme_rgency regponse to disaster events such as Ly n—— 269,18
Hurricane Haryey

A Collecti f wadgde d illegall illegal Yard Waste —

ollection of wastesposed illegally at illega

dump sites throughout the @ity ULER L £l Elelt

. L _ TraditionaRecyclables 51,191

A Participabnin Keep Houston Beautiful events .

Total 802,58¢

that are designed to colligterr andllegdy
dumped waste from communities.



Multifamily andNonResidential Waste Collection & Managéme

Multifamily and Nonresidential waste
accounts for approximately 82% of the was
generated in HoustonThis includes waste
from apartments, commercial establishn
and institutions such as schools, hoapitals
industries.

The Cityodos Solid Was
stateshati Pr operty owne|
solid waste collection services are provid:
a regularly scheduled basis to collect all
waste generated or accumulated on

property. Such schediillebe established tc
ensure that solid waste is collected at leas
ti me per week or mc
Waste generated by -remidential sources
and muHamily residences are collected by
private sector and taken to one of #ralse

Figure 21

Sources of Waste (2019)
Source: Waste Generation Report

facilities identified in this report for -either

recycling, processiogdisposal.

Businesses in the City are responsible for

arranging for the collection and proper disg
of MSW Typically, businesses contract wit
private hauler to collect their wasi#

Figure 2

Single Family
18%

Multi Family
15%

Historic Solid Waste Franchise Fees ($1,000)

recyclables if applicable.is a competitive #10.000

market. Rates for collemt of materiafgm
multfamily and neasidential sources
Houston are determined by the size of colle
container and.the frequency of collection.

Private haulers providing services to busine
the City must pay a franchise fee toythECi
franchise fee is to compensate the Citgdst t
associated with the haulers impacts to City
and other City infrastructiitee fee is set at 4

$8,000
$6,000
$4,000
$2,000

$-

2004 2006 2008 2010 2012 2014 2016 2018 2020

of gross revenues from transporting commercial

solid and industrial wastes that origitratethe City limits. €semateéY 2019 total solid waste franchise fees
collectetvas$8 million. Assuming a 4% rate, the total gross revenues generated by the 142 active solid we
is $200 million. In addition to the franchise feees@rgeequired to secure annual dumpster permits that val

proportion to the size of the containers.

Figure 2 illustrates the franchise fees that have been generated over the past several years. Thiedigure |l
since FY 2005, the fbase increased by 85% in actual value from $4.1 million to $8.0 million in FY 202

—e— Actual —@— Adjusted for Inflation

adjusted for inflatichese revenues increa3®¥h from $4.1 million to $6.0 million. Based on serapleynoént

and ir&tion data over this timefrdmmeata suggest that per employee generation rates for businesses and insf
during this period have increased, not deceasgiiance with the franchise fee should be monitored to assu

City recieves proper reimbursement.



Program Funding

The SWMD is funded thindbh&Seneral Fund his is unlike most ot
large cities mxss the country who rely on a MoegidgRigdervice
Fee and in some cases an Environneentalday for the cost of s
waste management services. These cities edtabliEhtense

Fund to pay for the cost of collection, proaesstigposal. Tinge

of anEnterprise Funebuldallow th&sWMD to function similar 1
private enterpriseEnvironmental Fees are established to
services thato not benefit orsiyglefamily residentiauseholds
including clearp of illegal dump sites, construction and oper
regional depositories and recycling camgrpublic informati
programs that address residential, commercidmitgultind
institutional sectors

TheSWMD FY 2DBudget is $% million. This budget supploets
contracts for serviceslaries and benefits associateémyptioyees
from th&eneral Furwdho are involved in SWMD community ot
efforts.

There is also a special re
Revenue Fundo that was <crea
for the expansion and | ngramse

The majority of these funds are used to pay for processing sit

Enterprise  Fundd A fund that is
established for the sole purpose
providing a municipal service. T
Houston Water Department is an exar
of a service funded through an Enterpi
Fund.

Monthly Residential Service FeA fee
that is charged to aksidents receiving
solid waste services such as wee
collection of garbage.

Monthly Environmental F&aA fee that is
charged monthly to all residents a
businessesFor certain communities, tt
Environmental Fee is referred to a:
Clean Community Fe® similar name
that reflects the use of the func

Environmental Fees are often designe € d
pay for those services that affect & d i
entire City, such as cleap of illegalli t

dump sites and operation of depositori

recycled materials. Other programs aitylvitke tree waste recychiy,

additional neighborhood depository sites, and increased education and outrgactheFBe@&lingRevenue
Fund amount is budgeted.a@n$llion. The portion of the budget allocated for education is funded through the ¢
contribution fee paid by the recyclable materials processor, per the proce3¢iegRemyirhsy Revenue Fund
pays the salaries of 4 FTE positions to manage recycling contracts, education and outreach programs.

Table B presentsegh S WMDOfsr bmdg@@5 t o 2020. The t iacbehsedfrenm 0 \
$61.Imillion in 20@& a combined $9Miomin 2020 (including SWGADeral Fus@nd Recycling Revenue Funds)
Three factors have had an impact on the SWMD budget since 2005.

A" Since 2005, the number of households has increased from approximately 288,000 to over 390,000

A The cost of providsgyvice over the 15 years is approximately 15% higher fhiam 208%et per
household has actually decreased from 80630 inflation and fuel price increases

A The level of services provided since 2005 has increased significantly withsthgledtliéamatcycling,
the addition of depositories and increased demands on the SWMD for storm debris management.
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Table 23
SWMD Budget

2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Eﬁﬁé’ﬁ')'”g Revenue Fund Al 422 6 $33 $6.6 $50 $53  $42

T i R A

Texas Citieé Key Metrics

Table2-4 provides a comparison of some of the key operational metrics for larger municipal solid waste u
Texas, including Houstorsdifficult to compare one municipal solid waste utility to another due to the various
provided, contteng out of certain services Hawevethere are several factors that are worth noting in a revie
the statistics.

A First, the City of Houston provides service to the largest number of households with the least
employeeslhe City of Aushias 464-.employees versus Houston witb48@n provides services to nearly
double the number of households ag/tbheAListifAustin does provide street and bike lane sweeping ir
solid waste prografis has created the need.for significant overtime expenses and employee stres

A Secondlythe City of Houstoger householdidget is apprmately 51% of thimer citiesRegardless of
thecertain service differencesfragdency of services, #is calculatismgnifies a significant underfunding
regarding the City of Houston and its Solid Waste Management Department versus its peer cities.

Table2-4
Texas Citied Key Metric$

Houston BEICES Fort Worth,  Austin
Antonlo

Households Served 396,730 356,000 240,000 225,049 200,550
FTEs 437 619 619 116 464
Households Served per FT 908 575 388 NA 432
Annual Budget (Millions) $.8 $145.0 $113.8 $67.7 $97.1
Budget $/Househo|d $23 $407 $474 $301 $484
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Collection Program

The City is responsible for collecting approx
8(®,585tons of recyclablexganicsand MSWfrom

Figure 23

) . ) - Collection
singldamily residences per year. To provide
. . . . . Neighborhood
services, &City maintains a fleet of collection ve Tree Wasl@yepositories
three transfer statiosesyeratiepositories and recycl vard Waste an(é Retcycling
. . . enters
centers and environmental service centers. 2-Bi¢ 1% 1%

illustrates the distribution of materials collected by

The figure illustratbat approximateB?d is collectec

and sent to either FCC for recyclable material prt Bulky Waste
or to a Living Earth/LETCO facility for wood and ye ~ 34%
processingito mulch or compost. Egjktpercent o

MSW and bul ky waste i s

transfer stations (a small amount is sent to private

stations). Twesiye percent of the bulky waste and

Residential
MSW
54%

is sent directly to one of fouwffillanwithout using Residential

transfer statiomhe commercial sector, businesses Regﬁ/‘s"”g

institutions including apartments, have the respon
provide for their own collection, re@mtirdisposal services.

Collection Equipment
To collect waste and ctatyle materials, thgy
City operates and maintains a fleet of co
vehicles and other equipm&hé City use
the same type of truck for the collection
waste as recycling.

Currently, the City is operating trucks thé
been purchased etween 2005 and 20
Interviews with _solid waste managers |
cities show that it is generally desir@s====
maintain a solid waste fleet of vehicts '
have the vehicles replaced on average &
years of use. A review of
fleet shows that over0 % o f i

operating collection fleet is over 7 yea S Sy o,
Figure2-4 shows. the distribution of -@ A i
purchases since 2005. < Ideally, a
replacement program results in a con
replacement of trucks over the yéaisshdd|
been done since 2005, the City Wwangd
replacd 16 to 18 trucks per year. This le
replacement can only be achievbd future
once the fleet has eliminatadge numbef

SingleFamily Residential Waste, Recyclables & Organics

the older trucks. For the next five years, it will beyriecegdace betw@&&nand 40 trucks per year to get to a poin

where no trucks are more than 7 years old; then the City can star2feprlackpgri@ars an i n mtatiora |

12
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The number of collection vehicles purchased by the Citpyaa¢syfre ar , often det er mi
condition. This has resulted in a series of years that experienced unfavorable budget conditions whe
replacement trucks were purchased. In favorable economic times, the Citychap taied pucdtase a large
number of trucks in one year. For exar@p@/a total of 68 trucks were purchased. This was also the year the
took back solid waste collection following managed cdétopetitem. 2013, O trucks were purcHaséuoe Solid
Waste Management Departndepteferred method is to have a consistéot/ganprogram where older trucks
are replaced with newer trucks annually. As of 2018, a total of 24 new trucks have been delivered. Anc
were purclsad in 2019.

Aconsisteriteet placemeprtogranyieldghe followirgdvantages

A Lower annual capital outiegessarpr collection vehicles

A Reduced maintenance costs associated with maintaining older trucks. A review of fleet operating
that trucks older than 7 years cost approximately $1 per mile (approximately 30%) more to maintai
less than 7 years old. Tsuhdl wste and recyclables collentitas driven by older trucks was 1.0 milliol
miles of the total 2.6 million @des not include brush and bulky coljections

A Greater opportunities to take advantage of technological advances

A Lower missionfrom newevehiclgsand

A Availability of newetinologies.

Tablebpr esents a comparison of t®arHHoMesltt omidosds f | ee

| Residential Customers 390,786 3600 |

Age of Residential Collection Fleet Oldest operating trucks are 17 years,ol| Oldest operating trucks are 8 years old

Residential Services

Residential Waste Weekly Weekly

Residential Recyclables Biweekly Biweekly

Residential Yard Waste Weekly Weekly

Residential Food Waste Not provided Weekly

Brush/Tree Waste Bimonthly Semiannually

Bulky Waste Bimonthly Semiannually

Number. of Side Loaders 208 (42% are older than 7 years old) | 185

Number d?ear Loaders 50 (90% are older than 7 years old) 49

Number of Grapple Trucks 42* (70% are over 7 years old) 44

Collection Rate (households / route) | 1100 1250

Residential Collection Cost per House| $18.16 / monthbased on City total s{ Variable = Household Fee aver
waste budget / number of households | $27/month, not including environmenta

Staffing

The City currently has an overall staff of 4&WiMiDéMost ofthese staff prdei
collection services. Tablgsented comparison to other city solid waste s
On a pehousehold basis, Houston employees serve 937 housé&hdidEnpe Is lelngl
EquivalenETE, while the average for San Antonio, Dallas and Austin is 456 |- Syt i oo
per FTE position. Fort Welitks on private sector haysieiits FTE positions do | i i i i m s
provide aneaningfabmparison. It should be noted that each city differs in the types of
services provided; however, there is a clear difference in the level of staffing between
these fouritees. In 2019, the City buddetéide equivalent of 38 FTE positions in
overtime costs. The following are issues affecting full staffing

Solid\Waste Management
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NonCompetitive salaries
A Perceived working conditions in solid wastetargines  Figure 25
A Low unemployméitiring development of the plan).  Container Placement

A
A

Increased Density and Its Impact on Collection Services ebAaSRCREeloeNe s
There is an increasing trend of converting neighborhoods
were primarily single family households to higher densit
This ®nd hagsreatedu ni que probl ems f
collection crews. The Cit
collection containers to allow for efficient collection. Howe
the density of housing in certain neighborhoodsqtireseent
are not adhered to, causing problems for automated collec
Figuré&-5illustrateBow increased density has presented iss
the future, the City will have to develop specific strategies fo
efficient collection services in these areas.

Sponsorships : e
Section 3840 f the Cityos cHomde®wnergs S e | ows
Associtions (HOA) and one civic association (CA) to arrang@s i —
own solid waste management services and be reimbursed
rate by the Citybponsorship agreement means a relmbursement

agreement between the City mhiDA or CA or other quakfredy for the purpose of partially offsetting the cc
incurred by the association or qualifying entity in.assuming the responsibility for all basic garbage collec

residential units eligible for such service puShaptdn3i certain defined areas of the dityotal of 50,511
households are currently served through sponsorships in 164 HOAs or CAs.

HOA O s with sp@godslsip progractsas independent entities and-are

respasible for the supervision andodiay administration of the colle¢tihrihe City adopts a monthly s
service contractB.r i'vat e col |l ecti on ¢ o mpawaptensanagemant feeanew
associations to provide service, agiytieimburses the associations fdr ffzdicies will have to be adopte
cost of solid wastervices provided, not to exceed an amount establishedbyCitwg he Ci t y 0 s
Council. T h e communi ti es served t h 1 @ith adineovineranene Iweairgl r
responsible for costs above the amount allocated byCOoemncly., the sponsorship areas.
maximum amount reimbursable is $6.00 pgemsenvice unit authorizeé-ir

the sponsorship agreement

Curbside Recycling Program

The City provides residential curbside collection to
households within its service area, including
garbage collection, weekly yard waste collectiol
other week recycling collection, and once per mg
waste/junk waste collegtroalternating monIﬁ'st)ese N o T
residential customers are provided with aut 5 U gl
collection of garbagedsinglestream (i.e. paper ai “'\
containerscominglédcollectionof recyclables. Eac v
residential customer is provided blgblk@6gallon rol
cart for garbage andgeeen 9@gallon roll cart f
recyclables collection. While the City has p
residential curbside recycling since the early 19
transition to automaszdglestreanrecycling began in 2009.
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Recycl able materialgcfipmeuamdmanetihal o)t yidsc lpu d

A Paper: Newspaper, magazines, catalogs, junk mail, office paper;

A Plastic: Containers No. 1 through 5, and 7; examples include water and soda bottles, milk jugs, |
detergent bottles;

Aluminum cans &od;

Steel and tin cans;

Glass;

Cardboard (flattened); and

A Cartons: gable top and shelf stable cartons, juice cartons, seapmittbes)ative milk cartons.

S > > >

As shown in Tald®, thecurbside recycling rate has declined in.recent yeald.de staied that glass was
removed from the sirggieam curbside recycling program in March of 2016 due to cost aglassinspathd
locations were offered instead through a partnership with Strategic Materials Inc. ptoogssitigaotrent

with FCC, glass was reinstated into the curbside program in April of 2019. In Fiscal Year 2018, the curbs
programs for both recycling and yard waste were briefly suspended due to Hurricane Harvey, which ma
some of the dex in tons collected through curbside programs andrebgcéfagye@nd diversion rates in FY 2018.
Quantities projected for FY 2019 are anticipated to increase [inamkytar levels.

The City collects recyclable materials once every two Wegkeasing & the Circular Economy
discussed in the recycling section of this report. Key issues

related toecyclablesollection include the following dLooking beyond the curretakemakewaste

A High levels of contamination in the material extractive industrial model, a circular econorr

A As participation rates in the recycling program increase,to redefine growth, focusing on positive
more trucks and staff must.be directed to the recyclingtyide benefits. It entails gradually
program. Thuldresult In reductions in avallablﬁecoup”ng economic activity from the
MSWeollection vehicles and staff.

A Distinces that recyclables now have to be hauled ash _
City relies completely on the FCC facility which is lo#&tag Ut of #1system. Underpinned by a
in northeastern Houstord transition to renewable energy sources, the

A In order to supplement City collection vehicles and crewsar model builds economic, natural, and
the City contracted for a private firm to providg recyclcial capital. It is based on three principles:
collection services in the narthwest quadrant of the City.
This is anticipated to be a-gontcontract, with the

; - : . Design out waste and pollution
City providing services as soon as fleet and staffing needs | . roducts and materials in use
are addressed. PP

A Regenerate natursystem®

gumption of finite resources and designin

https://www.ellenmacarthurfoundation.orgécioniary/concept
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. |Fv2016 | FY2017 FY 2018

SF Curbside Recyc(ifigns) 62,287 51,497 36,595
SF Yard & Wood Waste (Tons) 54,479 54,569 30,612
SF Bulky Waste (Tons) 287,064 174,742 195,829
SF Curbside Garbage (Tons) 385,660 431,717 445,397
Total Toris 789,490 712,525 708,433
Curbside Recycling Rate 7.89% 7.23% 5.17%
Curbside Yard & Wood Waste Diversion || 6.90% 7.66% 4.32%
Total Curbside Diversion Rate 14.79% 14.89% 9.49%

Glass was removed from the curbsetsy/cling program in March of 2016.
The curbside collection program for recycling and yard waste was briefly suspen

2018 after Hurricane Harvey.
This only includes tonnage coll ected

All recyclables collected by the City are processed and marketed by FCC with whom the City rgeantly sic
contract. The City ewre $23 million plant under the contract, although FCC manages operations and mai
Curbside recyclablesdmievered to tiCCMRF, which has an annual capacity of 145,000 tons.

Tree Waste and Bulky Waste Collection Service

Houston provides residents receiving City collection service with collection of both tree waste and junk wa
of tree wastoccurs idanuary, March, May, July, September, and November. Bulky waste is collected Febr
June, August, Octglaerd December. The City maintains one fleet of trucks for collection arwbtintnregport of
waste and bulky waste. Sdrtfeecsame issues related to age of fleet are true for these trucks as well. The
has tree grapple trucks that were purchased in 2001. The median age of the 42 tree grapple Tables is ter
2-7 shows the tons of tree waste and bulkgollested in recent years.

Table 27
Tree Waste and Bulky Waste Collection

Fiscal Year Tree Waste Collected BulkyWasteColleced |

FY 16 38,611 287,064
FY 17 39,157 174,742
FY 18 | 22,215 | 195,829

Collection of Wastauring Storm Events

Hurricane Harvey had a significant i mpact on th
an increasing number of storm events in beaGaitta. Since 2000, there have been 9 oodjogfevents in
Harris County.

In addition to expected major storm events, weather forecasters are projecting that Texas temperatures are
in future years due to climate changjeh e U. S. government 6 s Narned toah layl
the late 21st century, temperatures in Texas could climb by more than 8 degrees, with an additional 30 to ¢
degreeplus temperatures and extreme heat that could result in hundredsrefatenteléatits and greater risks
toout door agriTbel sugal fwoakeesod this to Houston
safety of workers becomes increasinghalbeagingyhilethe likelihoadcreaseghat additional workers will be

required toollect waste.

In 2017, the City of Houston experienced one of its greatest naturdhidisagtetsurricane Harvey brought
unprecedented amounts ofi rathinches tot&ome 208,000 homes were impacted, causing nearly $16 billi

16



residential damage within the city limits along iy
estimated that City of Houston crews worked &
379000 hours of (equivalent to 188 full time
to clear stormelated debris.

Hurricane Harvey Key Fabisbris Removal
1. 575,000 tons of debris removed from-
impacted neighborhoods
2. 67,600 truckloads of debris collected cit
3. 21,000 tons of debris removed from
Houston
4. 379,000 hours worksdCity employees
Harvey debris removal
5. 3 Mutual aid jurisdictions came toi &8s
of San Antonio, City of Austinx@@TT
Debris removal tddkmonths
Estimated $259 million for debris re
activities in Houstebris sites and landf Photo Sarce:https://gz.com/1239654/hurHtaveywokehoustompnowthingshaveto-

. change/
used for disposal
https://www.houstontx.gov/postharvey/public/documents/11.28.2018 progress report updated.pdf

NOo

Multifamily service

The number of Houstonians living #familjtihouseholds.is anticipated to increase from 1.0 million in 2019
million in 2040This means thay B040, over half the population will live-ianmiyltiouseholds. Maitily
complexes are tred as a business, where the owner of the business is responsible for securing any soli
recycling collection services for resilasts. projections from this secadnessenh Part l1Section .8 of this

Plan

Only a small percentage of-fanitly complexes have recycling services available to their residents. The C
maintairdropoffrecycling centers to provide recycling services to residefasidy mmilbut residents must
deliver their ngddables tthe recycling centeigherefore, locating future recycling centers or depositories shoul
into consideration the concentration of apartment complexes now and Tin¢heekedufer additional -0fbp
centers_could decredsbeCity were to adopt a regulation that requires apartment ownecsHit@recydéng
services to thé&enants Similar ordinances are either planned or adopted in San Antonio, Austin, and Dallas

City Fagcilities

Transfer Stations

Tabl2-8presat s a summary of the waste accepted by th
of waste the City of Houston delivers to each transfer station (includes both MSW and bulky waste), the ai
delivered by RepuBlerviceswichis the operator of the transfer staimmhthe amounts of waste delivered to the
site by other Athird partyo haul ers. A totaehl o
of the Cityds capacityg of 200@ktons et dayt In@013, thdhawvesageathroughput was appro
700 to 750 tons per,@d@purmg310 days of operation per year.

Under the current contract for transfer station operations cther @&ty by Republic Services a$26.6@er

ton, which includes acceptance of the waste and the haul and disposal of waste. USdevitenRegmrbéat,

if the City wants to direct haul waste to FepublieMcCagtysRibad Landfill, the fee B2&idsiper tonRepublic
Servicess authorized to accept waste from its own fleet as well as waste from outside its operationgf In co
the fact that the City owns the facility, Repindiess required paya fAfheoesda of $2. 00 pei
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waste and $3.per torfor all third party waste entering the facility. In 2017, Retelolia &atal of 232,653 tons
of waste from its fleet and 67,663 tons from other sources. Total host fees géneetagprodtiately
$670,000

Houston Northwest TS 86,988 117,418 18,212 222,619

Houston Southeast TS 194,057 34,927 11,053 240,039

Houston Southwest TS 113,734 80,306 38,397 232,438

394779 22,053 cross | eosom

% of Total S7% 33% 10% 100%

Aging Facilities
Allt hree of the Cityo6swith
TCEQn 1999. They have been in steady operation |
18 years. These facilities also take on a.cons ]
amount of structural stress as they accept a large . L |

heavy trucks per dand anaterial is continuously pus ! '
with large freahd loaders. In order to maintain the i
of these facilities and allow for continued operation
will likely have to make periodic investments to upg
facilities, especially fleamd roadways in and out.

The City had a study of the facilities conducted in 2
study evaluated the condition of the three transfe
and made several recommendations on improving tf
Some of these recommendations includedntimg follo

A< Roof repairs A Repair/replace push walls to provide column protec
A Overhead door replacement A Repair concrete rampsgratdrails
A Repair concrete pavement A Replace lighting fixtures

z s

A Repair sprinklers, support beams A Add armor plate to loadout chutes/hopper
A Repair buildings A Increase building ceiling height in original building
A Relocate electrical panel and conc A  Expand building to add tipping floor and chute for re

The estimatéxlidgetor these improvemesghown in Tadf-9.
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Table D
2012 Capital Improvement Recommendations for City Trg

| Stations |
Houston Northwest TS $4,143,00
Houston Southeast TS $3319000
Houston Southwest TS $561,00(
Total $8,023,00

Recyclable Material Lohigul

Prior to the FG®Nntractorprocessingecyclable material, the City was using three different material recovery f:
One of those facilities was the Waste Management Brittmore facility which is located in close proximity
Environmental Service Center. The City nowlrissebgciable materials from the southwest region of the C
the northeast region where FCC is located. Due to the configuration of the Southwest Transfer Station it
to transfer recyclable materials from collection vehietesitovddmgles there. This means that recyclable collec
vehiclesn the southwest quadhavie to haul their materials from the point of collection to the FCC facility,
requiring more collection vehicles for this part of town. Thth€ibpiddiumg for the Brittmore facility but has tw
years remaining on a lease of the building to Waste MaRagsiblentemede® listed below.

1. Add more collection vehicles. to the Southwestern region for collecting realdsbiaeradiiie haul
materials from that location to FCC.

2. Convert the Brittmore facility, once the lease has expired, to a recyclable material transfer facility.

3. Costruct a temporary transfer facility for recyclable materials at the South EnvironmentBESeittiog Cen
may be an issue

4. Identify a warehouse that could be utilized temporarily for transferring recycRéimithaterey be an
issue.

Neighborhood Depository/Recycling Centers

The City operates six neighborhood depositories that also collectaretyolaklescycling centers to provide
Houston residents a convenient opportinopydiunk, tree, and recyclable materiglef Bouston residents may
use the facilities up to four times per month; however, contractors and commercial businesses are prohib
the facilities. Citizens are required to unlaadnthaterials.

Accepted materials include:

A Junk wasteppliances, up to five tires, heavy tras A Glass bottles and jars
waste A Paper

A Aluminum and tin cans A Cardboard

A Household plastic containers No. 1 through 5, ar A Used motor oll

Clothes and shoes are accepted at the North, SouthNasthesmsd Depositories. A list of all neighborhoc
depositories and recgatienters are listed in Tallle 2
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Locaon |

Neighborhood Depositorie

City Recycling Centers

Westpark Recycling Cénte

North 9003 N Main, 77002
Northwest 14400 Sommermeyer, 77041
Northeast 5565 Kirkpatrick, 77028
South 5100 Sunbeam, 77033
Southwest 10785 SW Freeway, 77074
Southeast 2240 Central Street, 77017

5900 Westpark, 77057

Clear Lake/Ellington Aftpot

246 Loop Rd., 77034

Kingwood Recycling Cénte

3210 W Lake Houston Rkiv¥®39

1. Hours of Operation: 9i&@rpm, Wednesdagunday.
2. Hours of Operation: 8 &rpm, MondaySaturday

3. Open 7 days a week

Houston Depository / Recycling Facility Summaries
Table Z1pr ovi des a summary
Centes, depositoriggnd recycling centers.

Table 211 |
Facility Collections (2017)

Reuse Warehouse Donations 988,727 poun
Chemical Swap Shop & Restore 313,854 pounc
ESC Electronics Reused/Recycled 60,855 pounc
Dropoff locations 3,332 ton
TheEnvironmental Service Centers (ESC) provitieodgbedrepf locations for Houston residents to bring the
household hazardous waste (HHW) sucHragamtbatteries, fuel, oil, paint, paint thinner, pesticides, herbic
and household clean&esidential electronic scrap items are accepted (monitors, televisions, printers, keybo
scanners, fax machines; telephone handsets, VCRs, CPUs, cellatat pti@mesmall consumer electronics).
These items should not be placed onklier @ollection with garbage or tree waste / junk waste pickup. Clear
Styrofoam blocks (plastiar&@lso accepted at the EQth locatipmowevep ac ki ng fApeanut s

of * t.he quantnvitonnest8ewie me

The increased adoption and use of elenwwdots have led to a stream of new products with relatively shc
spans. Electronic products are made from precious and special metals, including goldaniivelatpaliadiasn
well as potentially toxic substances such as lead, atsnguny, and beryllium. Therefore, responsibldéeend
management ofamaste isvital in order to recover valuable components and properly manage hazardous
components. Eoflife management afaste includes the reuse of functional ielgatedurbishment and repair
of electronics, recovery of electronic components, reegtingrel disposal.

The Cityds curbside recycling collection servic
residents residimgmulkfamily complexes with greater than eight units, recycling services through the City ¢
to use of the Neighborhood Depository/Recycling Centersadeserifleable-1D) Otherwise, migtmily
complexes could contract directlyputtate hauler for recycling collection. &leadaitable regarding the number
of muklfamily complexes that may contract with a private provider for recycling collection services.
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Public Education & Information Program

The Solid Waste Department has a Public Informatiom€3igaer
promoting current programs and practices. There is also a Cg
Outreach Division with individuals who attend community evdl
communicate public services information on behalf of the Soli
Department, among other topics. Public ImfdDffiseos are tasked
with promoting the neighborhood depositories and environmentgl
centers managed by the Solid Waste Department, providing !
information to the public concerning trash and recycling. It shouldbe« 4 ’
that Solid Waste Mammaent Department Public Information Office e LD R
Community Outreach teams provide information to the public © Cityds publ
solid waste services including disaster information; program GRexneEsalI\AeIblig=r-egWelfo]i:1:: 15o]
addressing illegal dumping concerns; litter abatedrregilar S o S IR VA =R N S o B o B |
collection schedule changes due to holiday or weather delayspigldiegesle(=lgissTolalelo] MBI ig[eiMr-Tale &
responsibilities are in addition to the following services providdElgRvEETORE- S -0 (N W =N
SWMD. Recyclingo Cart

A Responding to requests for public information under Texas Public Informatjon Act requests

A Respondingtoequests for presentations and assistan
recycling collection for things like 4th of July fireworks, the Houstandnaréblismaragdasd

A Partnering with Keep Houston Beautiful on comeameuptefort$here are currently no employees dedicate
solely to recycling education.

Funding for the Cityoés Publie I nformation Progr
Living Earth pays the City $0.10 per bag of mulch sold, whicht@oetyblites educatiorhe FCC contract
explicitly states that FCC will provide a financial contribution of $100,000 per year to support educaion eff
awareness about recycling in the City and will fund $20,000 per year inogdacetiopalgted by FCC. The
SWMD has also been successful in securing grtaetddumton Galveston Area C@deAG, which ia region

wide voluntary association of local governmentsouttty Gilf Coast Planning region gfahekasheagencies

to sponsor public information and other waste minimization and recycling programs.

According to a U.S. Chamber of Commerce Foundation report, published in May 2018, cities sho
about $1 per household on educatomahigns, or $3 to $4 per household if the campaign address
to an existing recycling proyreme. Project Team researched the marketing/public outreach bud
following communities

A Dallas, TexaBased on their FY 2019 budget, transfer community outreach activities relate
Waste program from Sanitation Services is aid&je@2?,971. This amounts to approximately
per household.

Fort Worth, Texdsct cor di ng to the City of Fort Wor
functional areas, one of which is community education which delivers publioetleaation an|
Although the budget did not indicate total costs associated with solid waste specific outreg
noting that the City also maintains a separate Community and Public Engagement Depart
tasked with public outreach on beddafity departments.

Austin, Texagustin Resource Recovery Department maintains a Waste Diversion prograr
associated with strategic initiatives. The FY 2019 budget for their Waste Diversion progral
approximately $2.3ioml This amounts to approximately $12.38 per household.

21



Waste Minimization & Reuse Programs

In the full lifecycle of any product, there are three main segments:
upstream, mistream and dowstream. The 4gream
segment o f a produanmfacturing i f e c most environmentally beneficial ¢
process itself, where manufacturers determine which materials Houston residents azd businesse:
and how much material will be used to manufacture and package : :

: do to reduce environmental impac
the product. The mid r eam segmen of ,‘ is also by far the most-effsctive fo
focuses on the longevity of the product, includingdre a ) DY :

. the City. Waste that is not genel
repurposing of products. The -stogam segment of
A . does not have to be collec
productodés | ifecycle focuses « rocessedor disposed For t
energy recovery. By nature of the role of local government, the X & P ' N
commercial sector, waste minimi:
dowsst ream segment of a prOducimroves fofit mardins S
greatestitect impact. However, local governments can, to some b P gins.
degree, influence thestipam and rastteam segments of a

Reducing waste generation is by f

product 6s l' i fecycl e, before t he material s arr
government facility, by promoting waste prevention, reduction,
and reuse.

Grassgcling programs are one of the simplest ways to divert organic materials from the MSW stream.
programs encourage residents to leave grass clippings on their lawns instead of bagging and dispo:s
Grasscycling diverts a portion white stream and provides an excellent source of nutrients ¥artvealsten
makes up more than 30% of the total residential waste stream in Houston. Research has shown that lav
approximately 300 pounds of grass clippings per 1,0@@tsamiawelly, which amounts to 6.5 tons per acre e:
yean

Green Building Resource Center
The GBRC offers over 50 educational displays, a library of information, samples of recycled materials for
and iFnome energy conservation anfligldahts the impacts of recycling.

Building Materials Reuse Warehouse

The Building Materials Reuse Warehouse, | ocated
SWMDThe Reuse Warehouse is funded in part by a waste reduction gra@®@icort trenefits the community
by providing spaceexeess building materials that would otherwise be disposed in local landfills, while also
culture of reuse and expanding partnerships between community stek@h8)dieesReuse Warehouse collectec
a total of 998,000 pounds of bitaardbpard, ceramics, conatetes, glass, masonry, metals, wood,,gladtics
other construction materials.

Chemical Swap Shop & ReStore

The Cityodos Chemical Swa p SWMhndaredocaded & th&SEnwironenentalrService
Cerier (ESC) South location. Every Friday, between 9 am and 12 pm, household chemicals and paint that
to the ESC South location for disposal but appear to be in good condition, are made available for citizen |
may take away theseng at no chard@wever, there is a limit of six chemical itéwesgalkbnsf paint per week.
The ReStorgervesas a book swap, a recycling information library, as well as a repository for craft items
consumer and posdustrial scragndalso makes items available to the public during the Reuse Chéwegal Take

1 https://www.calrecycle.ca.gov/organics/grasscycling
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Recycling & Organics

Residential Yard Waste and Tree Waste Collection

The City collects yard w@stess clippings, leaves, small bramc@égpproved compostabletigldsigsveekly.

The City alsmllectsargdreedebrisurbside in odd numbered months. Both services are providedfaortihe singl
residents servedtbg SWMDThese materials are haulegtiwate contractor for mulch and compostingeiihe cu
vendor ikiving Earth/LETG&hich has sevetampost and mulch processing faatibes Houstohn FY 2018,

the City reported collecting approxim®@yahs of yard waste and 21,215 tons of tree waste fiabmilgingle
residences. Tal2-12provides green waste collected by the City201801B6Y 2018 quantities are about a 449
reduction from the previous year because the City discontinued green waste collection for most of the year
of Hurricane Harvéhe 2018ada represent approxim&&jons of yard waste and tree waste per single fam
household per year. The City Parks Department reported hauling 990 Tons of vegetative material from p
six months between December 2019 and May 20y fpdimeharfior which data were coll¥etetiwaste and tree
waste generated in the City in areas not served by City collection may be hauled by landscapers or cont
landfills or compost/mulch facilities.

Table 212
Green Waste Collected btyy©f Houston (Tons

FY 2016 14,159 38,611 52,770
FY 2017 15,412 39,157 54,569
FY 2018 9,397 21,215 30,612
FY 2019 10,756 35,474 46,230
FY 2020 11,208 45,928 57,136

Neighborhood Depository Green WBstgpOff
Residents may drop off yard waste and tree waste at any of six neighborhood depositories.

Backyard Composting and Grasscycling
The City promotes on its website that residents may avoid the expense of compostable bags for gras:

practicing grasscycling. The City also supports a Master Composter Certification program which trains resi
backyard compostieghniques and provides certification to those who complete the training and promote
composting in'the.community. In 2018 the City certified 13 Master ComposterfeJdre <eityrigetyard
compost bins to residents in 2015.

Food Reslual Recovery
The City does not provide the collection of etbesyreer or pastnsumer food residuals for recovery. |

participated in a study otprsumer food residual collection thr@A&D &hd is supportive of effoH<#Cto
facilitée food residuals collection for recovery. Thishamgayet been fully implemented.

Biosolids Diversion
The City contracts with FCC Environmental Services to haul approximately 30% of its biosolids, or approx
tons per yedo landfs for disposal. The remainder is processed into-kkiepiachrct by a private entity.
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Overall Diversion Rate

Per the 2019 Waste Generation Refadrtonnage generated within the City was estimated using a combins
data sources provdey the City, as well as data #GMCH It is important to note that the total tonnage amc
generated includeksSW recycling, yard waste, and construction & demolition (C&D) tonnage. Based on
summarized in 2019, the City has a total @divertg@on rate of approximately 32.4%. The diversion ra
significantly higher than the residential curbside diversion rate of 14.83% largely due to diversion of C&D
described in greater det&®aiml1Section.5

Table A3states he Ci tybés recycling rate with the recyc
2019 budget information for the City and each of the benchmark ¢brneunités. t y 6 s r esi de
comparable amountdM&Wecompared to similar major cities. 6FRBpFovides a comparison of the tons of MSW
recyclables and brush/bulky waste collected by other cities.

A With the exception of Austin, Houston residents generate comparaliéSAhpeunrmtsusehold.
A Theamoumtf mat er i al collected per househol d as
other cities. The Cityds recycling program

z

A Houstondés budget per hous edfibdacthodthodgeted lwySandntonia, s
Dallasand Austin. The levels of service may vanebnteirga | ,budgehie sigaificantyy direlerfunded
in comparison to these other cities.

A Houston also has approximately half the number of salittevagientiousehold than the cities reference
above, with the exception of Fort Worth, which has a private firm provide collection services.

Table 213
Waste & Recycling Collection Comparison to Other(Eiie18

. City | Houston | SanAntonib | Dallas | FortWorth |  Austin |
Households Served 390,798 356,000 240,000 225,049 200,550
Annual MSW (Tons) 445,397 384,000 246,000 247,333 128,829
Annual Bulky Waste (Tons) 195,800 32,574 132,000 22,600 11,179
Annual Recyclables (Tons) 36,595 61,186 57,600 42,978 48,080
Annual Organics (Tons) 69,769 135,629 40,000 37,778 42,825

TowlTons | 7a7561| 61380 | 475600 | 350689 | 230,013 _
Annual MSWH(pounds) 2263 2153.5 2044 2190 1277.5
Annual Bulky Waste(dHblnds) 985.5 182.5 1095 219 109.5
Annual Recyclables /(pbunds) 182.5 328.5 474.5 365 474.5
Annual Daily Organicg(/ptitinds) 365 | 766.5 i 328.5 i 328.5 |

| Annual Budget ($MM) | 84.9 145 112.6 67.7 971 |
Annual Budget $/ HH 214 407 469 301 484

1. San Antonio only provides 2 per year bulky wasteseplieatiants
2. Bulky waste numbers for Houston reflect Hurricane Harvey impacts

3. Fort Worth relies on private sector collection contractor for residential collection

Energy & Resource Recovery

Existing Program
There are technologies available to dd®Wto useful energy. The technologies used today are much r
sophisticated in terms of environmental prodegpared tocinerators of the past. Incineration of waste withi

24



energy recovery was onaefeped method of significantly decreasing the volume of waste that requires dis
fact, there was an incinerator operating in Houston for solid waste management. This facility closed many

Many MSW landfills in the region convdlrgntif energy. Landfill gas is generated as a result of decompos
the organic portion of the waste in a landfill. Landfill gas is about half methane which can be usedths a fue
or indirectly through the generation of tgledtacidfills in the state of Texas are required to have a landfi
management plan that addresses how these gases will be managed. Landfills are also required to implermnr
measures as part of their operating plans. As presentadlitethBé&port, there are seven regional landfills w
energy recovery prograhmswvn ifable2-14 Landfills that have landfill gas energy recovery systems includ
following.

Gas Processed Gas Distributed

Facility

(million cubic ft.)

OffSite (million
cubic ft.)

and Sold
(million kWh)

and used onsiti
(million kWh)

Security Landfill Gas to En

Facility Montgomery 224 22.7
Blue Ridge Landfill ¢

Compressor Station Brazoria 1,347 0 42.3 2.2
Fort Bend Landfil GC

Treatment Facility Fort Bend 410 225 0 0
Coastal Plains Landfill Ga

Energy Facility Galveston 0 0 25 26.7
McCarty Road Landfill

Recovery Facility Harris 2,493 1,401

Atascocita Landfill Gas

Energy Facility Harris

Ameresco McCarty Ene

Landfill Gas to Eneffggility Harris 1,045 1,045

There are alternative technologies to landfill disposal Diegastgtions are at various stages of technologit
development and have varying environmental impacts and financial feasibility

Disposal

In March 2020, the City signed two agreements for transfer station services and landfill dispossiBREpubli
will “provide operational management o f(MSWam Type t vy
IV(C&D materiallid waste. The landfills are McCarty Road in Northeast Houston; Blue Ridge Landfill in Fr
Housdn on FM 521; and Whispering Pines Landfill in Northeast Houston (as necessary). Based on currel
ease of disposal, Republic/BFI will receive about 90% of waste via transfer station or direct haul.

Waste Management will provide Type | adfilldra transfer station services at the following sites: Atascocita L
in Far North Houston near Kingwood; Hawthorne Park landfill in Northwest Houston on Tanner Road at |
the Koenig Street Waste Management Transfer Statioma) PasaseBased on current routing and ease
disposal, Waste Management will receive about 10% of waste via transfer station or direct haul.

Both contracts are fge&r terms with ongear renewal for ayBarmpotentiabtal terr(iTable A5)

A TheWaste Management contraatrigh an estimat®4i3 million for theyHar terrl0% of waste)
A The BFI/Repubtiontrads worth an estima®240 million for theygar terrt®0% of waste)
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Table 215 Negotiated Landfill and Transfer St&ates

Old Rate Negotiated Rate

Sites Reported per day

(per ton) (per ton)

WM Landfill ATAS Comy $26.49 $26.80
WM Transfer Station - $34.50
COH Trans Stations Corr $26.47 $25.11
BFI/RWS Landfills Comg $26.47 $25.11

lllegal Dumping

lllegal dumgitesare cleaned up by the junk wasigure 2

collection crews which opélagal dump cleap Locations of lllegal Dump Sites
activitieonly in oddumbered months. The tweported 20iViay7, 2019
agencies that cooperatively identify and repoj-ileaal
dumping activity to the Citycléamrup are the {0
Department Meighborhoods Inspection and P} -~ '
Service Division andioaiston Police Departm:
(HPD)

When the public calls the 311 call’ center to]
illegal dump sites, the call center directs then
Department of Neighborhoods. Illegal dumj
identified by th&élPDare alsoforwarded to th¢ :
Department of Neighborhoods. The Departr|
Neighborhoods refers the information colled 7.
both agencies to tB&YMDwho cleans up thg:
illegally ‘dumped materialhe  Harris “Count
Environmental Crime# thay also enforcassIB | -
misdemeanors and alinsele the City.

Figure & is a map prepared by Neighbor]
Services of illegal dump sites reported betw
beginning of 2017 and May 7, Z0&9SWMD
removed 230 tons from illegal dumps repo
HPD from March 2018 through June 2019.

BERCRERLE

The HPD Environmental Investigationdynwrite citations or refer cases to municipal BJuwt {k& District
Attorney >b).Many il | egal d u mp spropectyndare repanted @0 Code &nfodcenmemt dvisc
issues a fine. Frequently, the retfidamtoves the mai& off of his or her property to another location where
considered an illegal dsitg lllegally dumped wastes on vacant lots or other public areas attract more du
that location by additional violators.
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The number of illegal dumpwities the City is high for several reasons.
1.Many residents do not know how to legally dispose of municipal solid waste either through the regu
collection system or special collections for excess wastes, tree waste and heay\caseah this maue to
the lack of appropriate public information reaching immigrants who come from cultures hdretid waste:
differently, those who do not speak English and those who are illiterate in any language. Itis not poss
public information regarding how to legally dispose of municipal solid waste using billboards because
ordinance prohibiting the City from using billboards for any purpose.

2.Many residents are not able to access one of the six depoxitthiesodw days per week that they are ope
Some residents may be turned away for lack of proper documentation.

3.Enforcement mechanisms areaiovwcases are frequently dismissed in the Courts. When finebyare iss
the courtst is often lodter the illegal dumping occurred. Itis difficult to link cause (dumping) and effec
imprisonmen@pportunities to issue immediate citations are limited.

Effective enforcement is lacking. When Class A and Class B misdemeantodtadistantetittorney, the City
has typically cleaned up the dump site by the time the matter is seen by a judge. At that time, judges ty,
cases because the illegal diitmis no longer creating a public nuisance. Judges aregnturessuié fines for
hazardous waste violations and dump truck tires than fonuhiolpahglid waste. Although Code Enforcemen
can issue fines for code violations, they cannot issue fines for illegal dumping even though the responsi
often identified.

TheHPDhas Differential Response Teams who perform community policing using both trad#ciahand nc
policing methods to address communityTdrisme2am could get more involved in preventing illegal demping
HPD Comunity Liaison could also address illegal dumping; however, this position is currently vacant.

The HPDEnvironmentaivestigatiobnit manages and monitors carweidentify environmental crimiéss
program has been successtigriifying illegal dusigsand identifying responsible parties. They currezfily have
cameras but more cameras and staff to monitor them are neededemsteanrentlyeferred to the District
Attorney.

Table 216
Comparison of lllegal Dumg (Houston & Fort Worth)

BliesiRe poricd Raveragemet Dedicated Truck| Enforcement Fine
per day Clean Up

Houston 84 Days 0 (Tree Crews,| District Attorney | Typically$250by
only odd number, >5 Ib.; JBr Muni| D.A. forsloffence
months) Court fox 5 Ib.
Fort Worth 18 80% <48 workin 5 (2man crews) Code Enforceme| $554 for <1000 |
hours Officer Citation

The Departmentdighborhoodatabases of May 7, 2Q18cludei7,283 illegal dump sites reported over a peric
of 508 days, averaging 34 reports per calerfsamdayf which are duplicate rgpditte sites that have been
addressed amtbsed averaged 84 days from the date they were reported to thefDépghiboehbods until they
were cleaned up, or 54 days beyond the target of 30 days.
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3.0 Houston Backgmd

Backgroundey Points

A The Cityds boundaries incomepoliagetahet €i 4ly oa
system prowad service to an extremely broad service area.

A The Citybos laskingimajorsancentrateddiieas efresigential housing; affecting the effic
waste collection.

z

Houstonds climate and weather .conditions hayv
recent yeaiisHurricane Harvey generatetbzippately 1.1 million‘tons of disaster debris affecting regi
l andfill capacity and placdng a significant

>

The Cityds transportation system i s onaequredf t

to haul waste from points of collection to either a transfer station ora landfill.

Houston is thé fargest City in theSywi t h a< popul atiron of 2.38 m

anticiapted to increase to 3.04 million by 2040.

Housing trends show an increased percentage of Houston residents-fanméy ihousktiholds versus
single family households.

A Current employment is approximately 1.9 million.and projected to increase to 2.4 million by 2040.

>

>

Geography & Land Use

Figure 31 City of Houston & Extra Territorial Jurisdictic

Source: City of Houston Planning & Development Department

At671 square miles, the City of
Houston could contain the combin
Libagtygaunty land area of the cities of New York
WashingtodG Boston, San
Francisco, Seattle, Minneapgaiisd

Montgomery County

Woodlands

\

ller County ‘“'}

Miami
" Chambe
P fan. g
League 7
on CO:U"% PEL A0S ; i Galveston County
km {BI’EZOI’IE COUI{tV“V o
Houston is locatedthe Gulf CoasftT e x a s . The Cityds boundaries in

31). This expansiaea impacts the distances that solid waste collectroostirawsl to collect waste and
recycling anghul to either transfer stations, recycling facilities pataitisitisreturn to their collection routes.
Houston is primalolgated in Harris County. Portions of the City are also located in Fort Bend and Montgomel

Houst onds L an3®), pdepared byaHpustonFPiamning amd Development Didipattateata city
that hasa distribution of residentiamroercial, institutipaald public spaces throughout the City. The lack
concentration of residential housing creates an
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Figure 2 Houston Land Use Map

City Of Houston
Land Use Map

Legend

l: City Limits.
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Source:  GIS Services Division
Date April 2015
Referance: PJ15083_Landuse

This map is made available for
reference  purposes only and
should not be substituted for a
survey product. The City of
Houston will not accept liability of
any kind in conjunction with its use

Source: City of Houston Planning &ideset Department (2019)
Climate & Topography

The Cyt &lsnate is predominantly marine. The terrain includes numerous small streams and bayous. Pre
are from the southeast andhsexitept in January when frequent high pressure am@aassimnggof polar air and
prevailing windsefrom the nortiiSourceSoil Survey of Harris County U.S. Department of AtPRbljure

i T.h e Cbuaty FloodsControl District's drainage and

. . B . Figure 3B Harris County Floodplair
flood control infrastructure is extensive, including more

Source: Harris County Flood Control District (2!
than 1,500 channels totaling about 2,500 miles in len th Ve -
(about the distance from Los Angeles to New York AL
Nature also challenges us with flat ttasasuils that

do not absorb water very well and an average annualX
rainfall of 48 inches. The flooding problems in the %
community are severe. Flooding is Harris County's most
significant natural disaster. Several hundred thousand
homes and businesses @arthe identified floodplain

(not all flooding areas are identified), and projects to
reduce the risk of flooding are estimated to cost in the

bil |l i on §SouccéOudinfrbstructurs & Area [ 1% (100-¥r) Fioodplain
Challengedarris County Flood Control District, 2019) & &% (00 Fieedpiain
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The City has experienu@gherousevere storm events over the past several years, including tlfedottm®ving.
S 0 a kHadis Gbunsy Flood @odtrol DAY

four

Table 3L
Major Houston Area Storms

. 1%%0s | ______2000s [ 2010s |

1992

Marchmajor storm floods more than
1,500 structures and many bayous &
of bankdMuch of10 is underwater.

2001

Juné Tropical Storm Allison strikes |
on June 5, then returns three days I
for a second round of stofiexas
Medical Center esgalht shut down.
North Downtown Houston decimate
Two million people impacted. 22 liv
lost. More than 70,000 structures flo
Damages top $5 billion.

2012

Julyi High water rescues along Cypt
Little Cypress and Willbeeks after
several dayaf heavy rainfall beginnin
July 9. More than 70 structures floo
northern Harris County.

1996
October Major storm hits Harris Cou
Twice as many structures flood than
1992 storm. Most bayous are out of

2006

June 19 Rainfall onreldy saturated
ground floods 3,370 homes 561
apartments and onesing home

2014

August Slowmoving rains drench
portions of Harris County with%.5
inches. In the Greeag®watershed

SeptembdrTropical Storm Frances

causes extensive flooding along Wh
Oak Bayou and other bayous. More
1,300 structures flood.

banks. Mostly along Berry and Sims bayoug 109structures flood.
Rainfall-80 inches in three hours.
1998 2008 2015

September Hurricane Iikeo3tliest in

US history, strikes Galveston Island
Eleven deaths in Harris County. Stc
surge swamps 2,500 structures; rair
causes 1,200 more structures to floq
More than $29 billion in damage

May 2271 Memorial Day Flood. Mo
than @00 structures flood. Seven
fatalities. Highest rainfall recorded ir
Buffalo and Brays watersheds. Nea
inches in 3 hours on Brays Bayou.

1998
October & November/Adding insult t
injury, two more major storms flood
hundreds more structdi@saged in
Harris County.

2009

April 129 bring extensil@odingjve
children drown when a car goes into
Greens Bayou tributary. Some high
close. Record high water on Bear,
Langham, May@eeks. 2,305
structures flood on Langham Creek
Bufalo Bayou.

2016

April 17187 Tax Day Flood. Historic
flood over northern and western Har
county results in seven fatalities. Ay
1216 inches of rain in 12 hours eour
wide record pool levels in Addicks ¢
Barker reservoirs. Estimat@® 9,8
structures flood in Harris County

2016

May B-26Memorial Day Flood. Nortl
and northwest Harris County hiti:8th
inches of rain. Overbanked and strt
flooding on Cypré&¥sekand th&an
Jacinto River. More than 406tstes
flood in Harris County.

2017

August 2B September 15 Hurricane
Harvey. A category 5 Hurricane dur
50 inches of rain the City of Houstor
Caused significant flooding throughc
City and was declared a national
emergency.
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Hurricane Harvey

Hurricane Harvey impacted the

Figure 34 Hurricane Harvey Rainf
Source: National Weather Service (2(

Houston ardsetween August 23 and
September 15, 2017The storm
dumped approximately 50 inches
rain on the City of Houston and
caused significant damdpe City

is still recovering frums hurricane
event According to FEMA, the
hurricane resulted in appedgiyn
13 million cubic yards of debris ove
its entire area. In th&AC region,
the impact on landfills was
approximately 1.1 million tons o
debri s (10% of
generation for the region).

5 Day Point Rainfall
Amounts in Inches

. Harv%y continued to produce
record breaking rainfall totals of
45 to over 50 inches... with
continued rainfall

Cedar Bayou -51.88
Berry Bayou -44.88
* League City -49.84
Mary's Creek - 49.80
Goose Creek -44.08
Greens Bayou - 41.36
Buffalo Bayou - 35.60
+ Addicks Dam -33.44

L]

Point rainfoll
data courtesy

Transportation System

Roadways

There are over 16,000 -failes of streets In
Houston thatret he r esponsi bill
Publ i c Wor ks Depar t|men
transportation system includesr higjoways
including IH 45, IH 610, IH 10, It YU
(Source: Urban Mobility Report Texas A&M
Transportation Instit@@eL9)

A recent Texas A&M study estimated that driviers
in Houston spent 75 hours of delay time on
Ho u s t o n 6 sannualty aTthe® adglays
contribute significantly to the amount of time
required to haul wasted resourcgsom the
point of collection to transfer stations, recycling
facilities or landfills. Houston r&iirksHe LS.
for delay time on roadways.

Truck Congestion C@sThevalue of increased
travel time and other operating costs of large
truckssestimated at $52.14 per hour of truck tirge
The extra diesel consumed using state average
cost per gallomassociatedwith Houstonis
estimated to be $548 million per yAar.
congestion increases, there will be a need for hoth
additional routes and additional transfes station
within SWMD.

Ity

of

the Cityods
Conwe s taiotny ®|d ong
considerable time for the SWMD.
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Figures & and & present the projected congestiohasgpesented in th&KHC 2045 Mobility PlemeCi t y 6
Extra Territorial Jurisdickdid,(miles traveled are expected to increase by 84%.

Figure 3 2020 Congestio Figure 3 2045 Congestio
Source: HGAC 2045 Regidirahsportation Plar Source: HGAC 2045 Regional Transportation
(2019) (2019)

A

Volume

— 0001 - 100000
-—

Rail Network

Houstoms a Wion Pacific Railwayb for six lines, linking the region with the Louisiana Gulf Coast, Midwes
Coast, and Mexico.” BR&Rwaprimarily serves the north and east portions of Texas and connects them to t
northern Gulf ports, includmgstonizalveston, afkeaumont. The Kansas City Southern Isgs@€8 miles of
trackoperangin thestate (including the Tex Mex, which KCS acquired in 2004), and is limited to other rail c
in Laredo, Corpus Christi, Houston, Dallas/Ft. Worth, and BeasmdxDOT)

Intermodal connectors link rail yards, seaportstrackimgnd distribution facilities where the transfer of freigh
completed eni t e . Access to and from these intermodal
highway freight corridors and serve as the last mile for freight mightmégrtmiedal connectors in Texas includ
23 airport/truck, 39 port/truck, 18 truck/pipeline and 20 truck/raiReohineesars Texas, together with trucking
support the intermodal freight transportation system fdBdtie SRat@nd BNE&ve rail lines located in the City of
Houstorintermodal facilities located in Haustshown in Tabi2.3

Table 2
NHS Truck / Rail Intermodal Facilities (2013

Empire Truck lines Container Yard, Houston Wallisville Road (IH 610 to Oates)

Howard Industries, Inc. Served by an existing NHS Route / Industrial BI\
Maurice Pincoffs Co. Inc., Served by an existing NHS Route / Jacinto Port
UP Settegast Yard Kirkpatrick Blvd between the Termiméllénd

UPS Sweetwater Lane FaC|I|ty 2 Canino (IH 45 to Sweetwater Ln)
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| NHSi National Highway System . |

Figure J presents the Texas State Rail map for 2016. The map illustrates major freight lines located in th
Galveston area.

Figure 37 HoustorGalveston Areas Rail Lines
Source Texas State Road Map TxDOT (2019)

HOUSTON - GALVESTON

@ COUNTY SEATS

I UP

—_— BNSF

—_— TXPF
KCS

E— Other Railroads
County Boundary
National Or State Boundary
District Boundary

TMA Metropolitan Area Boundary

Noni TMA Metropolitan Area Bounds

Houston Port

Houston is also homeThe Houston Ship Chgnmel e o f t he nat i oisésperithaingg e
tremendous growth. The Houston i®gidne ¢ oumbet ongegion for expodad ishome to the largest
petrochemical manufacturing complex in the Americas. Energy production @indrtide exdpaiong with the
increasing global demand for chemicals produced in the region, areonfajortdivers P.or t 6 s suc

Largely because of petrochemical activity alonglehets2 channel, the nearly 200 private companies that mal
the Greater Port of Houston-have helped make thE@attths. port in foreign waterborne tonri2eteoleum
and petroleum products are leading import and export commaodities.

More than 200 million short tons of international cargo were haradibed ift0&8onomic impact oGieater
Port nationally includ82 million jobs$801.9 billionn economic valuand more tha®38.1 billion in tax
revenue(Source: Port Houstohé¢ activity at thetfepresents a major seofovaste, includisigecial wastes
that require special handling and disposal.
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Demographics

Population

The City of Houston is the fourth largest city in
With a population of over di®n people, the C HOUSTON POPULATION
has grown steadily over the past 60 years. In 1TJeElfo;

Citydéds popul ation was
the last major solid waste management pl
completed for the City, the population was 1.6 S
people. Thisayrth rate has affected the amourfEFFsE ."
waste generated in theaDit§he need for more was --' -
and resourcmanagement i nf r JEEEEEEE 2

population is anticipated to continue to inreagsiseNo;

signficant pace over the next 20 years. By 2(
estmated population is anticipated to be 3.04 m

3,000,000

500,000

Table 8 summarizes population projections f 1940 1960 1980 2000 2020 2040 2060
City of HoustonusingM® s f or ec as

Figure3-8 Houston Population Projecti
Source: 8. Census &-BA(C

Table 3
City of Houston Population Forecast

Population
Singlé=amily 1,313,556 1,316,79! 1,336,25( 1,362,04¢ 1,383,65: 1,395,74
MultiFamily 1,070,119 1,090,69| 1,199,63] 1,326,114 1,503,52; 1,649,28
Total Population 2,383,675 2,407,49] 2,535,88] 2,688,16{ 2,887,17: 3,045,03

The compounded anigwawth rates applied in eaaabincrement of the population forecast are noted below:

A 2015 2020: 1.00% A 20300 2035: 1.44%

A 2020 2025: 1.04% A 2035 2040: 1.07%
A 2025 2030:1.17%

Households
HGAC estimates the annual demand for housing uniesidémital space based on the forecasted change in

number of households and jeB&Ealso projects the future percentage-tdrsihgind mfimily housing units
(both current andure construction). For instance, the percentagaofilynbtiusing is projected to increase ir
future years, as a percentage of total housing units. Currently, the ratio ffetvilgeiSEinghel miathily (MF)
housing is approximalelyhowever, 8AC predicts that housing will reflediBR&Foof 2:3for the City of
Houston by 204able 3 summarizes household projections for the City of Hous@AGiagsH f or e c a
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Table 34
City of Houston Household Forecast

_ 2019 2020 2025 2030 2035 2040

Households
Singld=amily 462,736 | 464,696 | 474,620 | 484,756 | 495,109 | 505,683
MultiFamily 478,538 | 488,601 | 540,884 | 599,117 & 682,942 | 758,524
Total Households 941,274 953,297 | 1,015,504| 1,083,873 1,178,051 1,264,207

Source: 6AC

The compounded annual growth rates applied fpe@aicttiment of the total household forecast are noted

below:

1 2015 2020: 1.28%
2 2020 2025: 1.27%
3 2025 2030: 1.31%

Employment
Table & summarizes employment
projections for the City of Houston using

4 20300 2035: 1.68%
5 2035 2040: 1.42%

Figure3-9 Houston Employment Occupa
Source Houston Planning and Development Ddgadti

GACOs fFiguree® dlusttates the

changing nature of employment from 20(
2017 HGAC forecasts employment bas
on residential population, the unemployn
rate, and a third parameter that controls |

force part|C|pat|on (|e age’ d|Sab|l|ty’ faNaturaI Resources/Construction/Maintenance

responsibilities, etc:). In the base year of
forecast (2015), jobs wekedirio specific
locations (i.e. individual  buildings)
matching companies and parcel addres
HGAC .additionally utilizes a Real Est

Production/Transportation/Material Moving

Management/Business/Science/Arts

Employment by Occupation
City of Houston: 2000 and 2017

12%
13%

12%
11% @2017
@ 2000

Sales/Office 6%

19%
16%

Service

35%
34%

Development Model to generate forecasts
associating specific construction projects to
specific parcels of land,ngie physical
availability of land, as well as the economic
feasibility of each construction project in
forecasting future employment.

Table &
City of Houston Employment Forecast

_ 2019 2020 2025 2030 2035 2040

Employment 1, 882 233

1, 903 27

2, 037 27 2, 187 20 2, 306 18( 2,368 22%

Source: {6AC
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The compounded annual growth rates applied fpea@aicttiment of the employment forecast are noted belo
2015 2020: 1.12% 20301 2035: 1.07%
20201 2025: 1.37% 2035 2040: 0.53%
2025 2030: 1.43%
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4.0 Waste Generation & Diversion Assessment
Key Points:

1

(G2

It is estimated that @iigle the recycling rate is approximately 32Btch includes private sector recycling
activities, organics processing and construction/demolition wast@deeayeling. The 32% is equal to
approximateymillion tons per year

The FY 2019 recovery rate for City residential programs is estimated to be 137,500 tons per year tt
stream recycling, recycling centers and tree and yard wiastarmbigocessing.

The City provilgirect collection service to 390,786 residences. In.2019, the amount of waste collected w
tons, or,I60 tons per day. This is equal to 8.9 pounds per household per day, or 1.6 tons per year.
Over 6% ofthe waste stream is generated by businesses and institutions, not Haitirgpmpléxes.
Multfamily waste generation is equal to 626,600 tons_per year. Housing patterns in Houston point
percentage of individuals living imaptstand other raltnily dwellings in the near future.

I n 2018, t he Ci,andnsitutiors,ggendratad approximatals4.2meélisngomsof MSW th
disposed in landfills. This is equal to 11,500 tons per day.

Storm events such as Hurricane Harvey can‘have a significant.impact on the quantities of waste ger
givernyear. It is estimated that on a regional basis, Hurricane Harvey generated approximately 1.1 m
waste that went into regional landfills.

Disposal Forecast

As a starting point in the planning process, the Project Team evaluated the HE#NQR017 StudyA
Municipal Solid Waste Generation and Diversion ForecaStAoCtheRle g i e€GrA C( 52 (ddign @bthe A
Ci t y 6-familys housghbla population is not currently sSWAdxpproximateB4% of all singkmily
households located within the City of Houston are currently se3VedDY lieeremaining 16% are collected
through subscription seriWaste generation tonnage (i.e. garbage, bulky waste, yard waste, and recycling)
by theSWMDwvas providefor FY 2016 through FY 2018 and is summarizedtin Table

Table 41
City of Houston Singleamily Waste Generation

. This is tonnage that is collected By\mub

# of Singld~amily (SF) Households Serve 386,232 386,531 386,830
SF Garbage (tons/year) 385,660 431,717 445,397
SF Bulky Waste (tons/year) 287,064 174,742 195,829
SF Yard Waste (tons/year) 54,479 54,569 30,612
SF Recycling (tons/year) 62,287 51,497 36,595
Total 789,490 712,525 708,433

. FY 2016 metrics, from the 283&Ei Study, concerning the number efasinilyidnomes and
curbside recycling tonnage were modified slightly based on more accuerepdayaitchb

the City as part of this report.
. The recycling and yard waste tonnage decreased in FY 2018 due to Hurricane Harve

Houston having to suspend these specific collection services for several months to fo
clean up.

Table42i dent i f i e sfantilyhperapitai rateg forsbotts dispogal aad diversion. Due to slight differen
cur r ent -GA@StudycthesFy 20a6rpgita 2 0
calculations foetRity are adjusted slightly downward from those noted inr@2811di It is also worthwhile

population and household forecasts bet@eelClH s
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to note that after Hurricane Harvey i mpacted t
Management Department briefly suspenbieide collection of yard waste, anessaayle recyclintherefore

the per capita metrics for FY 2018 were not representative of a typical yeagpétad-atiegased to forecast
waste disposal for FY 2089 2040 are based on the ae®@d-Y 2016 and FY 2017.

| SFDisposal |

SF Garbage 0.3540 0.3942 0.4049 0.3741
SF Bulky Waste 0.2635 0.1596 0.1780 0.2115
SF Disposal Sub Total 0.6175 0.5538 0.5829 0.5856
SF Diversion

SF Recycling 0.0572 0.0470 0.0333 0.0521
SF Yard & Wood Waste 0.0500 0.0498 0.0278 0.0499
SF Diversion Sub Total 0.1072 0.0968 0.0611 0.1020
TotalGeneration 0.7247 0.6506 0.6440 0.6876

1. Example: 385,660 tons (Tab)e2816, SingkamilyMSW 1,089,544 SF Population (Téh)le 3
0.3540 tons per person per year

2. The average pegipita generation rates used to forecast waste disposal iisthre delyd on
the averages of FY 2016 & FY 2017.

Residential Disposal Forecast

The singlamily waste disposal forecast foti#01gi2040 is based on the calculated disposal rates and sir
familypopulation forecasts. The per capita disposal rate is held constant for the entire forecast, which is a sir
utilized in the 2017GIAC Study. Due to limitations.in the availabilifaafilmsipecific data, the sameapéaa
disposalate for singfamily and muHmily units were used. This is a conservative approach that is also cor
with the approach used in the 2GACHStudy.

Table 8 summarizes the siAgimily and mftimily residential waste disposal for thieHSityston.

‘ Table 88

City of Houston Residential Disposal Forecast (Tons)

ReS|dent|aI Disposal
SingleFamily 769,218 | 771,115| 782,512 | 797,616 | 810,267 | 817,347
MultiFamily 626,662 | 638,712 | 702,504 | 776,572 | 880,462 | 965,823
Total Residential Disposg 1,395,880 1,409,827 1,485,016| 1,574,188 1,690,729 1,783,17C

Commercial Disposal Forecast

The commercial disposal forecast for the City of Houston is based on an average annual disposal rate of
employee. This is then applied to the employmenfltusenastric was derived from the ZRAT IStudy and is
consistent with other studies that evaluate disposal ratespiogigeebasis. The disposal rate was assumed to
constant for the entire 2080@ugl2040 forecastable 4 summarizes the commercial disposal forecast for the
of Houston.
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Table 4
City of Houston Commercial Disposal Forecast (Tons
| 2019 | 2020 | 2025 | 2030 | 2035 | 2040

Commercial Disposal | 2,842,172 2,873,95C 3,076,2@ 3,302,67% 3,482,341 3,576,018
Total Disposal Forecast

Table 4 and FigureMdsummarize the total disposal forecast, which is comprised of waste disposed by
residential and commeseietiors

i

Table 6
Forecast (Tons)

Residential Disposal
SingleFamily 769,218 | 771,115 782,512 | 797,616 | 810,267 | 817,347
MultiFamily 626,662 | 638,712 | 702,504 | 776,572 | 880,462 | 965,823
Commercial Disposal | 2,842,172 2,873,950 3,076,281 3,302,678 3,482,341 3,576,018
Total Disposal 4,238,052 4,283,777 4,561,296 4,876,866 5,173,070 5,359,188
Figure 41
City of Houston Total Disposal Forecast
6,000,000
5,173,070 5,359,188
4,876,866
5,000,000 4,561,296
4,238,052 4,283,777
4,000,000
2
S 3,000,000
|_
2,000,000
1,000,000
2019 2020 2025 2030 2035 2040

B Single-Family Waste Dispos@Multi-Family Waste Dispos# Commercial Waste Disposal
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Diversion Forecast

Citywide Diversion Quantities Table &
State of Texas 2015 Diverted Material

Estimated diversion efforts within the Cif&== Total H % of Total

based on theuantities of yard and wood wa /S .

recyclables, construction & dem¢@ip) |—-YPI¢® ~ecycable Makena — =7
L Qiganics 2,747,124 30.0%

and other recyclables diverted annually . i : 5
the City of Houstofihe survely a s e d E:Ac;?es:irgttjlctlon&Demo ition 3,136,72] 34.2%
on t he Economic BtRePREc)clsies © ! RE€TY £5835:T 00 179
commissioned by Texas Commission 15 9171707 100%
Enviromental Quality (TCEQ) and releas 1. Includes glass, metals, paper, and plastics.
2017 (2017 TCEQ Study) was l'!sed tO. Bl 2 Includes biosolids, food and beverage materials, yard trimmin
the amount of these materials dive andeaves.

According to the 2017 TCEQ  StUeKIe I e eRee st et ol 2 e

T (OUNENCIVAT A Gl {e]sReTaEReI @ i B 4. Includes electronic materials, household hazardous waste, te
diverted from landslistewiden 2015. These and other uncategorized materials.

917 million tons are based on data collected
through th017TCEQ survey, as well as
supplemental data received from other sources.

The data dootinclude the extrapolation of
recyclables and is, therefore, a conservative

estimateTable 46 summarizes the diverted ' ' ial i
material per the results of the 2017 TCEQ Study. % of
Total Total

Curbside and Drepff Recyclables Typical RecyclaBles 255,685 34.1%

: . Organicds 224,44( 30.0%
0,

Approxmately 8.'17A) of all Texas reSId.er.]tS Construction & Demolition Materia)] 256,271 34.2%

reside whin the City-of Houston. Therefore, it is Other Recvclab] 12935 17%
d that 8.17% of all reported diverted ST mecycauEs ' ——

assume . Total 749,328 100%

material (approximately 749,328 tons of the PPNV

9,171,707otaltons) &s generated within the Includes glass, metals, paper, and plastics.

o .. . Includes biosolids, food and beverage materials, yard

City in 2015Table 4 presents the quantities trimmings, brush, deaves.

of materials recovered insktm based on the . Includes concrete aggregate.

2017 TCEQ study. However, a review of . Includes electronic materials, household hazardous

Houstondés specific dat textiles, tires, and other uncategorized materials.

C&D and organics being recovered.

TheSWMLCrurrently maintains metrics for their
singlestream curbside recycling operation
Table 48 presents histormetrics for the
residential recyclipgrd wastand tree waste

2The amount of material estimated to be diverted includes both material collected by the City of Houston Sdlid Waste Manager

Department, as well as the private sector.
3Per the 13. Census (reported as of July 2017): 2,312,717 Houston pop0iai@6 /T2X&s population = 8.17%
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In addition to singgenily curbside recycllng, . Table &
SWMD operates Six neighborhd Single Family (SF) Reapita Diversion (Tons/Pergon

depositories/recycling  centers  afadir _ 2016 ‘

neighborhood recycling -dfbp locations| sk biversion
Tonnage collected at these d#@S are gpgrecyciing 0.0572 0.0470 | 0.0333
forecasted in Tabit. Private companies & 1"sEyard & Wood Was. 0.0500 0.0498 0.0278
City also offer commercial recycling Serg@gpRersion Total 0.1072 0.0968 0.0611

although the specific tonnages associatcymms ons/Yaar |
commercial recycling collection are not

d 54,479 54,569 30,612
availablelable 4.0 and Figure2dare based on (tons/year)
the extrapolated metrics derived from the $0&é&cycling (tons/ye 62,287 51,497 36,595
TCEQ Study anebflectthe impact of thesF Diversiofotal 116,766 106,006 67,207
continued population growth within the City—ef
Houston

Table 9
City of Houston Typical Recyclable Material Forecast (Tons

| 2010 2020 2025| 2030 | 2035 | 2040

SF Curbside Recydling 68,436 | 68,605 | 69,619 | 70,963 | 72,088 | 72,718
DropOff Recyclihg 3,567 3,603 3,795 4,023 4,321 4,557
Glass, Metals, Paper & Plastics Diversi

from Other Sourges 194,052 196,506 209,631| 225,055| 245,845| 262,598
Total 266,055 268,714 283,045| 300,041 322,254| 339,873

Typicatecyclables collected via curbside recycling fansigglaits.
Tonnage sourced from the City of Houston depositories/recycling centiiseatibdsop
Tons of recyclables from other sources is extrapolated per the 2017 TCEQ Study.

0.0521 *,313,556 (singtemily population per Talile=268,436 tons of shigheily (SF) curbside recyclab
This includes projected recycling tonnage for-@hslpdiemes, both those collected by the City, and t
singlefamily householddextied by contracted service providers.
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Figure £
City of Houston Typical Recyclable Material Forecast

400,000
339,873
350,000 322,254 —
300,041
300,000 283,045 —
266,055 268,714

250,000
2
© 200,000
|_

150,000

100,000

50,000
2019 2020 2025 2030 2035 2040
N SF Curbside RecyclingE==3 Drop-Off Recycling mmmm Other Sources Extrapolatea Total
from 2017 TCEQ Study
Organics

Table 40summarizes the sidgimily yard and wood waste forecas8dfNigurbside program, using the 0.0499
per caja rate.identified in Talleahd applying that rate to the estsnagefamily population.

Table4-10City of HoustoSingIeFamin (SF) Wood & Yard Waste (7ons)

1. 0 0499 * 1,313,556 = 65,546 tons ofa;m@e(SF) Wood and yard Waste
2. This includes projected woogamddvaste tonnage for all siauglidy homes, both those collecte
the City, and the 16% of sfagldy households collected by contracted service providers.

Table 411 summarizes the organics diversion forecast for the City of Houston and incorporates the im
continued population growth within the City
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Table 411
City of Houston Organics Diversion Forecast (Tons

| 2019 2020 2025 2030 2035 ___ 2040

SF Wood &ard Waste 65,546 65,708 66,679 67,966 69,044 69 648
Organics Diverted from Other Séurces 170,494 172,691 184,434 198,22¢ 216,855 231,88¢
Total 236,043 238,399 251,113 266,192 285,89¢ 301,531

1. Yard waste and wood waste collectesihigtgfamily homes.

2. Forecast for organics tracks with population growth. See Section 2.1.
3. Values differ slightly from Tablee¢ause Tabl& 4vas adjusted for growth. Tdbieas based on tonnage reported for

Figure Billustrates the organics diversion forecast for the City of Houston.

Figure 43
City of Houston Organic Diversion Forecast
350,000
285,899 301,531
300,000 266,192 298,343
251,113 - 282,877
250000 236,041 238,399 ] S48 HES 263,379
' 235,879
»n 200,000 233,546
c
o
¥ 150,000 04 01
100,000
50,000
6 8
2019 2020 2025 2030 2035 2040
e SF \Wood & Yard Womsssmm Organics from Other Sourees= Total Organics Estimate Extrapolated

from 2017 TCEQ STUDY
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Construction & Demolition Materials

There are several demolitionG&idrecycling companies that operate within the City of Basestoon
conversations with some of these companies, it is estimated that approximately 1.5 million tesdivéi@D ma
on an annual basis from within the City of Houston. {akiDalaeoncrete (i.e. aggregate), reclaimed asphal
steel, composition asphalt shingles, afh@idbts42andFigured-4 summarize the C&D diversion forecast, whic
is projected to increase with population growth.

[ md o] ol and aw

H c&D MateriaIsH 1,519,56(H 1,534,74:H 1,616,59(” 1,718,66' 1,840,531] 1,941,16{]

Figure 4
City of Houston C&D Diversion Forecast
2,000,000 1,840,533 1,941,164
1,713,667
1,800,000 L 534 743 1,616,593
1,600,000 1,519,560 534,
1,400,000
1,200,000
2
S 1,000,000
|_
800,000
600,000
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200,000 === -~
2019 2020 2025 2030 2035 2040
. Concrete E=m Reclaimed Asphalt
== Steel == Composition Asphalt Shingles

= Tires
=@ Extrapolated C&D Tonnage from 2017 TCEQ STUDY

Other Recyclables

It is interesting to note that the amount ldiG@&iverted within the City of Ho(istk,560 toyis significantly
greater than the amount estimated per the 2017 TCEQ Study 256{274 doedo the very active C&D diversio
program within the City of HoustdhisiRdgion bgeveraC&D contractors within the Houston area, most nota
Cherry Companies.

The final component of the waste diversion forecast includes other recyclables which combine for a sm
(1.7%) of all diverted materials. These materials includergstrdrousehold hazardous materials, textiles, tir
and other uncategorized materials.

4The following additional material could be diverted ibntheete established: sheet rock, carpet, treated woodagygkass,
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Table 43summarizes the forecast for these types of materials, which is based on the 8.17% allocation fac
residents as a percentage @ttte of Texas population). These generation rates are assumed to grow at tl
annual growth rates as population.

Table 43

City of Houston Other Recyclables (Tons)

| 2019 2020 2025 2030 2035 2040
Other Recyclables 13,460 13,594 14,31§ 15,17§ 16,303 17,194

Total Diversion Forecast
Table 44 and Figure-8 summarize the total diversion forecast, whiigs tineldollowing materials: typical
recyclables, organic&Dwaste, and other recyclables.

Table 414
City of Houston TotBliversion Forecast (Tons

Typical Recyclables 266,055 268,714 283,045 300,041 322,254 339,872
Organics 236,041 238,39¢ < 251,113 266,197 285,89¢ 301,531
Construction & Demolition Waste 1,519,56( 1,534,74] 1,616,597 1,713,667 1,840,53] 1,941,16:
Other Recyclables 13,460 - 13,594 14,319 15,179 16,303 17,194
Total Diversion Tonnage 2,035,116 2,055,45( 2,165,07( 2,295,07¢ 2,464,98( 2,599,76:
Figure 4%
City of Houston Total Diversion Forecast
3,000,000
2,599,762
2,295,079 2,464,989
2,500,000 295,
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Forecast Summary

The total generation forecast is comprised of both the disposal and diversion féiEeasts. Figine-@
summarize the generation for8ezestd on the data as shown in4Fafléhe City has an estimated diversion rate
ofapproximately 32.4Bwever, it should be noted that 75% of the diversion rate is due to C&D. Excluding
diversion rate is approximately 10.9% (515,556 tons/4,238,054 + 515, H#ed1dn9%is analysis, while a
significant portion ofilaste stream generated within the City of Houston is diverted, there are additional op
to increase the diversion of materials from landfills within the City of HoeHtmtive anzoster.

Table 415
City of Houston Total Generation Easé (Tons)

Total Disposal

4,238,052| 4,283,777 4,561,296 4,876,866| 5,173,070| 5,359,188
2,035,116| 2,055,450| 2,165,070| 2,295,079| 2,464,989 2,599,762
Total Generation| 6,273,168 6,339,227 6,726,366 7,171,945| 7,638,059| 7,958,950

Total Diversion

Figure 46
City of Houston Total Generation Forelma3iype of Material
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5.0 Facilities Assessment

Key Findings

1.

10.

. The City relies tacilities throughout the region to meet its need

Management of municipal solid waste requires a complex infie s management of MSW in
including facilities to collect, process, recover, drahsfespose @

Houston requires a regjonal
wastes.

complex, integrated waste

on TCEQ reports, all of the MSW landfills-@AGerégion report th [TEEIEMIENLE S8 P 10 MEE |
accept waste generated in Harris County. Waste is also importe MS_‘ W need A boh
counties to the McCarty Road Landfill loEimtestdm. residents and businesses.

The private sector has a critical rol e i me €
waste management needs. This includes hundreds of recycling
as well as material recovery facilities, mulch and composting the amount of recycling taking
transfer stations and féled This fact has both benefits and risks . .

City thatvereevaluated in the planning process. place in the®AC region. QuE
Currently, the City relies primarily on the McCarty Road, Blu@EiliUURIERORVCERES
Atascocita Landfills for disposal of waste collected by City crevitkasaia=l A RullliviRilis
priarily residential waste. These landfills have a.combined @RUEE:AB:IEREEE RNl

140.2 million tons of waste, or approxBiiagelys at current rates BUES 7SRRI SN 0[0RT0]IS
disposal.The McCarty Road Landfill.has 13 to 16 péaesnaining elfantzi=ir: Fi[eaREER o =Tl

capacity and the Atascocita Landfill Béigears of remaining capgacBigiEE S Ne] EE iR 1N ={e 0l
(Source: TCEQ MSW Landfill Annual Répmpetsrally takes betweasE R sl o g Nyt 1= (- N =0\ V(=10

10 to 15 years to secure new capatityexasi n der .t 0 d a WElIMT Al Riar de ol Nl dae2 N d
regulatory climate. Theeetotal of 13 operating municipal s_,olid private sector recycling such &
ey oL S g ARGl <crop businsses. Sl aier

A total of 2.8iliion tens of C&D waste is disposed at the 15 opera Wwdﬂ

IV C&D landfillsdn the region. Regionally, these facilities have g LIS gL,
20 to 30 yeaosremaining capacity.
In 20107.2 million tons of wasieerelandfilled in.the ¥AC region; i8018, 9.9 million tons were landfilled
(Source:»TCEQ Annual Municipal Solid Waste Report & Landfill Annual Reports to TCEQ). This incre:
attributed to increases in population and economic activity. Also, tonnages associatéthwitly Hitaricane
reflected in the fiscal year 2018 figures, explaining the increase in C&D disposal quantities from 1.8 m
2.8 million tonRegionally, the peapita disposal rate for MSW increased from a rate of 5.22 pounds pe
capita per day ¢ol) in 2010 to 5.52 ped in 2018 2040, the estimated regional population is projected to
9.0 million. Assuming no change in the disposal rate per capita, this represents approximately 229
requiring dispo$sam201802038. Curreiype | and Type IV landfill capacity is 328.5 million tons.

The Citpwned facilities, including recyclingfidcepters, depositories and environmental service centers f
facilitate recyeling, and‘{proper management of household hazardous waste.

There are approximately 500,000 tons of annual capacity at material recovery)fecilitteR¢WiBR. The
majority of this capacity is located within the City of Houston. These facilities process comingled recycla
for market. Prior tortha2019, the City relied on three MRFs to process comingled recyclables. Since
2019, the residentiahtagled recyclable materials collected by the City are being taken to the newly con
FCC MREF located in northeast Houston. TheifyG@adacitapacity of 145,000 tons per year.

The growth of the mulch and composting industries in the last few years has had an impact on the
materials that would otherwise require disposal. In 2017, over 6061988 itmasenial wermprocessed
regionally and marketed instead of being landfilled.

I n addition to the Cityds three transfer asdt at i
an addition8kransfer statiolmeated outside Houston. Twenpercdrof the waste collected in therres
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takentoatraner st ati on for transfer to one of t he a
for northeast Houston at the Cityods Northeast

Figure 51
Disposal Quantities in®GAC Region (million tons/year)
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A Complex Regional System

According to TCEQ records, there are 11auliii@ed municipal s¢k
waste (MSW) management facilities liocétedston (excluding lig
waste facilities). InHH8ACRegion (Region), there are 230 facilities
to Table-&).

Of the 111 facilities Houstondl are TCE&uthorized recycling a, 8
resource recovery (RR) facilities.  These 41 facilities include
processing facilities and material recovery facilities, electroni
construction & demolition recycling, and shingle recycling.

In addition to these 41 authorized facilities, there are recycling fi |
do not require TCEQ authori z|
Recycling Center and a number of private recycling busihbG#es.| .|
database identifies over @&hiag drepff centers in Harris County, ‘i s
which are located in Houston. A review of local data also identifi T,

150 and 200 businesses that provide some form of recycling se

The Westpark Consumer Recycling Ce
is one of only several options that

There are approximately 18 Houston facilities thatl@ithveoatLo St recycle materia

produce comppsind52 regionally. Composting and wood ¢
facilities process yard waste, brush and tree waste, biosolids (digested wastewater treatment plant sludgs
amount of food residuals.

The use of transfer statioogsshorthaul collection vehicles to transfer waste to larger, more efficient trucks.
Houstonds traffic conditions, these faciliinges
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vehicle emissions. The City ownsrémsfert stations and is planning a new facility in northeast Houston. Th
13 operating MSW transfer stations in the City and 21 operating in the Region. An additional eleven trans
permitted regionally but are either inactiveoostnotted. In 2017, a total of 2.5 million tons were sent to tra
stations in the Region before being sent to a landfill.

Materials that aret recoverededisposed at one of Hieperating landfills located in the Regielvedf these
are municipal solid waste landfills (Type 1) and 15 are construction and demolition waste landfills (Type I\
over 9.9 million tons of waste were disposed in 2018.

TCE@authorized facilities also manage specific waste matedalsnngl househol d haza
medical wastes, grease and grit trap wastes and tires. With the exception of nine pertutaerandfill (
operations in the Region, there are no known energy from waste facilities &egrating in the

Table5-1
TCE®Authorized Regional Waste Management Facilities
Authorizedn
HGAC Operating in
Type of # Authorized| # Operating ini  Authorized HGAC
Facility in Houston Houston Region Region
Recycling 41 40 76 74
Composting 19 18 54 52
Medical Waste Transfer & Processing 3 3 5 5
Grease & Grit Trap Waste Transfel
. 8 5 8 5
Processing
Transfer Statiofis 19 13 1 21
MSW Landfills Type 3 2 2 14 12
Construction & Demolition Landfdlype IV 12 10 17 15
Landfill Gas Recovery 2 2 9 7
Citizen Convenience Centers & Low Volumr 0 0 11 i1

1. Includes C&D recycling, electronics recycling, shingle recycling, mixed waste processing and material beeakdoyfacifities.
these facilitiespesented later in this report. Total operating facilities is uncertain as there are no reporting requiiléraents for t

2. FCCbs Materi al Recovery Facility and Republ i c dgereRelableur c
materials from single stream/residential recyclables collections and commercial sector recyclables. Thateam (1B) of th
permitted Houston transfer stations transferred MSW in 2018.

3. Oneis permitted but not constructed MekesliLandfill). Does not include one MSW landfill $traadgptommercial/industrial
waste that is an industrial waste landfill (Conroe Indbstzaldeas Landfill).

MSW Landfills

MSW Landfill Requirements

The majority Bf o ust onds wast e i29perdtingaynioimlesdlwastenlandfilis €Type f) ortlHh
operatingonstruction and demolition (I@&dflis (Type IV) in tHeAC regioriThe Type | or IV designation refers
to the regulatory requirensngoverned by the Texas Commission on Environmental QualitaridflEQ an
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engineered facility for the disposal of wdSt&/ landfills are designed to mitigate potential environm
consequences of disposal, including impacts to wateir gualitand resources. This is accomplished through
use of liner and leachate collection systems, operating practices and ultimately-closure aartepaighe site.
The basic components of a landfill are presented below. loshdtldbiha requirements for Type | and Type
landfills are different because of the differences in the types of wastaabcepted at

Composite liner requiremedtsypically includes a flexible Figure 2 Landfill Desig Concey
membrane (i.e., ggembrane) overlaying two feet of compagted: LS. Environmental Protection Age
clay solil lining the bottom and sides of the landfill. They at@wis8eheer.r croses tanor

to protect groundwater and the underlying soil from leachate
releases.

1.Leachate collecticemd removal systemsit on top of the e

. . leachate or mgthane leaks
composite liner and remove leachate from the landfifl~for

treatment and disposal.

2.0Operating practicesnclude compacting and covering
frequently with several inches of soil. These pract

and rodents, and protect public Hegliine 2 shows a
crosssection of a municipal solid waste landfill.

3.Groundwater monitoring requirement®quires testin
groundwater wells to determine whether leachate hagiSERaNEE: IO IR R R T IER RS A
from the landfill construct a new landfill.

4 Landfill gas manageménas waste decomposes, it prodoettsmnes gas similar tatural gas. This gas must
be managedhich oftemcluéscollection and processing for potential energy recovery.

5.Closure and postlosure are requirementsinclude covering landfills and providisgriongare of closed
landfills.

6.Financial assurancerovides funding for environmental preotectigrand after landfill closure (i.e., closure
postclosure care).

Regonal MSW Landfill Capacity

The City of Houston does not own or operate either a Type | or a Type IV landfill. The City relies prisarily o
for the disposal of residential waste colle&sWMByrews. These facilities include McCarfyARsadcita and
Blue Ridge. With the exception of the Chambers County Landfill, all of the landfills in the region are owne:
by private entitieBhe location of regional lenidfipresented in Appendix B

Table5-2 presents landfill @mng capacity. The three landfills that the City relies on for residential waste
have a combined capacity of approximately 38heedtsCarty Road Landfill Bgedrs remaining capacity at
current rates of disposal; the Atascocithhasdihaining capacity of 24 years at current rates;dheiBpaesal
Ridge Landfill$a reported 88 years of capacity at current rates of disposal. On a regional basis, three ott
(Altair Disposal Services Landfill, Galveston CafiitanidairfChambers County Landfill) have 20 years or |
remaining capacity. It should be noted that as one landfill reaches its capacity, the waste from thedandfill
to another landfill, thereby increasing its annual disposabqdeeditigng its remaining site life
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Remaining Remaining Remaining
Capacity Capacity Capacity
Landfill Owner Tons Cubic Yards

McCarty Road Republic 23,748,38! 21,472,31! 13
Atascocita Waste Management of Texa 29,228,48: 38,458,52! 21
Blue Ridge Blue Ridge Landfill TX, LP 87,275,24! 142,373,97 86
Houston Primary Landfills 140,252,111 202,304,82 37
Houston Secondary Landfills 127,448,64 157,000,63 40
Total* 267,700,75 359,305,45 31

Source: TCEQ Municipal Solid Wasteam Review 201Assumes current rates of dispbsas not include
Conroe Industrial N@zardous Waste Landfill with a capacity of 5.7 million tons a@l, 3@0dptedin 2017

Tableb-3 presents data on historic waste disposal quantitie&ACthegibn. A key assumptiorbySEAEQ
determining landfill life is that disposal rates remain constant ever the life of the facility. Howgrantlhe col
in population and economic activity has resulted in increased annual disposal quantities in the Region. |
GAC region disposed of 5.93 million tons of waste in Type | landfills. By 2017, this quantity increased to 6.
al7.5% increase. Over the same period, the populatigbA tiegidn increased from 6.1 million in 2010 to ¢
million in 2017, a 13% increase (Sources: Texas Demographic Center & Texas Water Development Boatr
on a regional basis, wdgposal per capita increased fB@pobinds pcd in 2010 to 5.5 pcd in 2017. The impa
of anticipated growth in the region is discussed later in this report.

Tableb-3 also shows the distribution of market share for these landfills. Tiiks tinagethen@ity relies on for its
disposal accounted for55% of the waste disposed in the Region. The McCarty Road Landfill owned by Re
decreased: from 30% of the regionds mar lkecownedlyar
Republic Servicaescreased from 9% in 2010 to 16% in 2017. And other than the increase in Fort Benc
Landfill s mar ket share going from 10% to 15 %,
2017.

Table5-3
Type | Landfill® Annual ThroughpTons)

2010%
Market
Share

2018%
Market

McCarty Road 1,793,08( 1,426,08{ 1,116,31( 1,364,814 1,619,17: 30% 23%
Atascocita 939,804 1,242,92{ 1,253,62] 1,209,44( 1,248,55I 16% 17%
Blue Ridge 516,629 1,060,89} 1,176,32} 1,244,01( 1,115,76: 9% 16%
Subtotal 3,249,51{ 3,729,91! 3,546,25( 3,818,27( 3,983,49! 55% 56%
Subtotal 2,678,70] 3,106,19Y 3,228,21] 3,436,44] 3,171,46! 45% 44%
Total 5,928,22( 6,836,11( 6,774,46] 7,254,71] 7,154,95] 100%  100%
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Impacts of Growth on MSW Capacity

Tables-2 shows that the anticipated remaining capacity of the facilities in the region is approximately 37
assumes that annual waste quantities do not increase above the 2017 rate. However, as demonstrated b
2017, waste quantities lcamtinued to increase, even at a rate higher than the increases in population. For th
period, 20182038, population in th&AL region is anticipated to increase from 6.9 million to over 8.8 r
Assuming no increase in waste disposal rates per capita, municipal solid waste quantities will increase ft
tons per year to 10.9 millies per year. The amount of waste disposed of cumulatively over the planning

anticipated to be 190 million tons betweér2@889

Current regional Type | disposal capacity is 267 million tons. By 2038, 71% of the current tlippddid.apac
At the end of the planning period (2040), there is projected to be-an estimated 92 million tons of remain
there are no expansions or new sites permittesgFigure

This also does not take into consideration the that@&landfid will have reached capacity antyje IV
waste that would normally tiesalandfills may be directed to Type Isldndfdlb does not take into consideratior
other factors including changes in regional economic acevigntstanu the impacts of future source reducti
and recycling programs.

If there are no major changes in capacity, and waste disposal guantities continue to increase at projec
landfill will have reached capacity and six landfillg, McCarty Rgamll have ten years or less of remaining
capacityFour key factors are uncertain at this time that will affect remaining capacity at any specific landfill

1. Whether any of the landfills are able to expand their cuyrent facility

2. Whera landfill in the region reaches capacity, where the flow of that waste will go and how will it impac
l andfill &s; remaining capacity

3. What factors could impact the waste disposal rate in a way that would reduce annual gdepdsal quantit

4. Ther egi on6s C&D | andfills have | ess capacity tF
some of the waste that currently goes to MSW landfills will ultimately go to Type | Landfills.
Figure5-3

HGAC RegionRemaining Capacit