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The following work is in support of the Traffic and Revenue Study @Stdtte Highway 24®ll road
project

In order to estimate the potential traffic and subsequent revenuedtantoll lanes, CDM Smith

contracted withCDS Market Research to providesdarea brecasts of population and jobs in five year

increments between the years of 2010 ak@40.

V 5{Qa OdNNNByd F2NBOIFadz Fa LINBaSyiSR Ay (KA&a NBLEZNIZ GNFOS&a Ada 2N
CDM Smith as part of aconormic and demogrphic project for thetolled sections ofsrand Parkway

Segments BGin 2011 CD$urther refined thatanalysis and forecagt a 20B report focused onState Commented [JYM1]:  How about 2014/2015 GP study
I A3KglL & nwnpOQa G2ftSR fFySa updates

This report provides an update of thosgtial 2012 forecasts to account for changing conditions and

NBEOSyil al yyz2dzyOSRé FyR adzyRSNI 02y ad Ndmaidegayuee NBAARSYGALFf yR 0O2YYSND
from previous forecasting projects performed by CDS, it also uses cyeantountylevel estimates

ratKk SNJ GKFy F2NBOlFada FT2N PhmpRaySs3dNBATAPOR! ¥y OB AR NLA$ES & (G NHzOG dzNB
Information andmaterial from other updates to the ainal 2011 report, completed fror2011to 2015

for TXDOT, the Harris County Toll Road Authority RA¢@&nd the Fort Bend Coty Toll Road Authority

(FBCTRA) is also included.
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Houston Metropolitan Trends

In this report, the overall historical growth of the Houston metropolitan region will be presented and
analyzed. In addition, various projections of regional gromine investigated and compared. These
forecasts whichhave a basis ithe population andhouseholdcounts of the 201@ensusform the
starting pointfor the small area projectiorthat are the end result of this analysis

Overview of Houston Regional Growth Trends

The Houston Area Economy

hGSNI GKS 8S8F =< ' naxfnrnx .
economy has evolved Houston-The WoodlandsSugar Land Metropolan
from a manufacturing Statistical Area (MSA)

economy to a services
based economy. Service
providing organizations
including Government N
now account fo80% of | Montgomery >{
Houston MSA jobs and =

represented 8% of net 2 .
job growth over the & Waller
years lading up to 2014 g
More and more, Houston 4 Harris
is evolving to an economy b &

based on engineering, , P S 3
computer, legal, -3 g TIBIN S s b g0
accounting and 1 FeftBend’ J T o A
administrative services. ¢ =4 N

| 2da G2y Qa RA T § \“Salveston

and growth in the services R\ §
sector is reflected in the } __Braforia
charts depicting industry L, '
shares of new jobs and \

employment by industry.

Chambers

In the twelve monthgrom

March 2014 to March * San Jacinto County was removed from the MSA in a 2013 change to the

2015 the Houston definition. It is included in this report for comparison with previous data set
economy has been

adversely affected bipwer oil and gas prices but the jobs data still demeatstssubstantial growth in
the energyrelatedOf dza G SNJ 2 F aSO02NB O6aYAYAy3dé LINRBFSaarazyltt aSNWAOSA [ yR avly

Thechart on the following page illustrates the Industry shares of job growth over the 12 months from
March 2014 to March 2015

CDS °
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| 2dzaG 2y Qa
further substantiated by the
number of large employers in the
Houston area. According to the
Greater Houston Partnership, as
of 2014, there are 116 companies
in Howston with 1,000 employees
or more. A total of 21 Fdune

500 companies call Houston
home.

Ly 2NRSNJ (2 3NER
employers rely on aubstantial
local college and university
system. There are 17 community
college campuses and 16
university campuses within the
Houston MSA. Rice University he
gained significant national
attention with its recent
discoveries in the field of
nanotechnolog.

The chart on the following page,
depicting Houston MSA job
growth, demonstrates that the
Houston economy was flat during
national recessions in the early
90s and early 00s (following the
9/11 attacks) but very robust
during the intervening and
subsequet years up to 2008.
Houstonwas affected byhe
recent national recession with
job losses beginning in January
2009. Recent data show

| 2dza2y Q3 NBO2¢
early 2010 and the region has
added 87,100 jobs from Jan
2010 toMarch 2015 In the most
recent 12 months fronMarch
2014to March 2015the

Houston region adde#2,500
jobsc the fastest growing urban
region in the U.S.

SOz2y2Vvin A

NRIE Bk 13

Industry Sharesof Job Change

A

" of Tolal Job Grosth by Sector, Mar 204 to Bar. A5
Total Mei Payroll Job Change 52 S00+2 9%
Urmy Legges Comracces ([ T -
Mnssner: A
Aroecss ot (N 4 5
Bl Toache [ £
Tomgorson e Uniktes ([N 4 4%
Lo Y B
* roecas Aoy e ([N
R
Taszenr s twat oo [
Lamars e Moty I - £
Do Semvicat IG5
Gosrmmeet I L %

p¥ 0

W

SourceTexas Workfrice Commissiorf;rom Greater Houston Partnership,
June 2015

Employmentby Industry

Percentage of Total Jobs by Sector March 2015

Moy

Crher Serces

IS

Merutacherng

Hocphalty, 8.7T%

Transportacn and
Utiites 4 5T%

formation, 1.15%

Francal
Activiies, 505%

SourceTexas Workforce Commissidfrom Greater Houston Partnership, Feb
2015
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Houston MSA Londerm Employment Growth Trends

3,000
Sustained
280 Growth added
347,000 Jobs
50 months
2600 Sustained Nutional )
Growth Raecesslon Sustained
g W11, Enron Growth
2 Addoed added
¥ 2400 470,000 Flat 457,100 jobs
§ 2400 Jobs from Jan.'10
- ta Mar. 15
E 63 months
£ 2200 National 92782
g Strong Recossion Jobayr
5 Enecgy Racovery oalb
F 2,000 Energy Bust Addod ...::’
£ Boom Losat 285,000 -
g Jobs Sec 0t
a

o fen
10

1,800

1,400
R R ] - o @ Q N DD DS O oo ow D
LB @ DIOOQOQQQOO0OQO v v = v
FE5ahabE s 5 I BEEEREEREEE R R R R R
SSSSSSSSS S S a9SSSSS5S5SSSSS5S55SS

SourceTexas Workforce Commissidrgb 2015

Real GDP hyetropolitan area is an inflatieadjusted measure of each area's gross product that is

based on national prices for the goods and services produced within the metropolitan area. This is an
excellent measure of comparative levels of real regional econaanticity because, for instance, a cup

of coffee served at a restaurant is counted at the same dollar amount (a national average) regardless of
whether it is served in highost New York City or lesost Houston, Texas.

Houston is outperforming every otheity in the United States by a significant margin in terms of its

growth rate. Its performance is especially remarkable because it is a large city; only Houston and Dallas

rank in the top ten metropolitan areas for regional GDP and are also in the mofptéhe rate of

growth. Houston is also in the top echelon of cities ranked by GDP per capita and is thediastésg

city in that category. Whereas Dallas or Austin are experiencing rapid GDP growth mostly as a function

of population growth, Houst Q& IANR g i K Aad RNAGSY o6& o0620GK LI2LIzZ FGA2Y FyR LINRRdzOGA A
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GDP Ranked by Metropolitan Area
2013 Per

2010 Per

Metropolitan Area Capita Rank [ Metropolitan Area Capita (F;E;C:gné
GPD ($) GPD (%)

1 NewYorkNewarkersey City, NNGPA 1,377,989 || 1 HoustoAThe WoodlandSugar Land, TX| 379,595| 456,177| 20.17%
2 Los Angeldsong BeaeAnaheim, CA 775,967 2 San JosSunnyvail€anta Clara, CA 165,435 192,184| 16.17%
3 Chicagdapervill&lgin, HINWI 550,793 3 AustiFRound Rock, TX 86,546 98,126 13.38%
4 HoustoAThe WoodlandSugar Land, T} 456,177 4 Portlant/ancouvetillsboro, GR/A 140,717| 159,266 13.18%
5} WashingteArlingtorlexandria, BEAMDWYV | 437,085 5 Charlott€oncordastonia, NEC 115,229 130,318| 13.09%
6 Dallag=ort WortArlington, TX 413,627 6 Oklahoma City, OK 57,856 65,246 12.77%
7 Philadelphi@amdeiwilmington, MIDEMD | 358,091 7 Nashvill®avidsdrMurfreesbarBranklin, TN 84,572 95,124 12.48%
8 SanFrancisc@aklandHayward, CA 356,081 8 Dallag=ort WortArlington, TX 368,015 413,627 12.39%
9 BostorCambridgiiewton, MNH 349,652 9 Salt Lake City, UT 63,090 70,719 12.09%
10 AtlanteéSandy SpringRoswell, GA 288,175 10 San Antonidew BraunfelBX 80,101 89,463 | 11.69%

Sources: U.S. Bureau of Economic Analysis

GDP Per Capita Ranked by Metropolitan Area
2013 Per

2010 Per

2013 Per

Metropolitan Area Capita Rank | Metropolitan Area Capita Capita Eﬁ;f;;
GPD ($) GPD ($) | GPD ($)
1 SanJoseSunnyvat8anta Clara, CA 100,115 1 HoustorThe WoodlandSugar Land, T} 63,816 72,258 13.23%
2 San FrancisédaklangHayward, CA 78,8441 2 San JosSunnyvai8anta Clara, CA 89,806 100,115 11.48%
3 SeattleTacomdellevue, WA 74,701 3 Portlan&/ancouvetlillsboro, GR/A 63,025 68,810 9.18%
4 BostorCambridgilewton, MNH 74,643 4 Columbus, OH 50,370 54,493 8.19%
5 WashingteArlingtollexandria, DEAMDWY 73,461 5 Grand Rapid&’yoming, MI 41,248 44,482 7.84%
6 HoustorTheWoodlandsSugar Land, TX| 72,258( 6 Charlott€oncordastonia, NEC 51,819 55,802 7.69%
7 New Yorklewardersey City, NNJPA 69,0741 7 Oklahoma City, OK 45,993 49,441 7.50%
8 Portland/ancouvetlillsboro, GR/A 68,810| 8 Salt Lake City, UT 57,790 62,008 7.30%
9 Hartfordest Hartfofgast Hartford, CT 66,870 9 Nashvil®avidsdMurfreesbarBranklin, TN 50,464 54,112 7.23%
10 Salt Lake City, UT 62,008| 10 DetroitVarrefDearborn, Ml 46,314 49,653 7.21%
Sources: U.S. Bureau of Economic Analysis
6
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Factors Affecting Future Regional Economic Growth

According to the Federal Reserve Bani
and the Greater Houston Partnership,
three factors have governed the state
2F | 2dza ( 2 yiddthe pastreny
years:

1 the health of the national economy;

1 the value of the U.S. dollar agains
foreign currencies; and

1 the prices of oil and gas.

All of the drivers of the economy
entered a period of decline starting in
mid-2008, real GDP began to drop, the
value of the dollar began to rise and in
oil prices began a sharp decline. Thes
factors began to have an effect t¢ime
Houston economy. However, since the
recession, the factors contributing to

| 2dzAa G2y Qa 3INBSGK |
In late 2014 oil and gas prices have
plummeted and the U.S. dollar
strengthened, creating headwinds for

| 2dzali2yQa SOz2yz2ve:

The National Eonomyt According to
the Bureau of Economic Analysis, U.S.
real gross domestic product (GDP)
peaked at $13.36 trillion in the fourth
quarter of 2007 and then declined by
$555.0 billion by mi2009. GDP has
subsequently increased in 20 of the
past 22 quartes culminating in as
estimate of $17.710 trillion in the
fourth quarter of 2014First quarter
2015 reflects a 0.2% increase.

The U.S. Dollag The U.S. Dollar is at a
relatively high level today as compared
to the longterm historical trend of the
Dollarindex of the Federal Reserve
Bank. Itis, however, substantially

U.S GDP Trends
GDP Change From Previous Quarter, %

-0

Souce: Bureau of Economic Analysis, January 2015

Major Foreign Currencies vs. the Dollar
Dollar Index U.S. Federal Reserve Bank

240 Federal Reserve - US Dollar Index

120

US Dollar ndex
2 S 3

3

<3
S

a
PP PP PP R OFL S S
F I I IS IS IS SIS

Source: U.S. Federaé$erve Bankjanuary 2015.

lower than the peak level of 129 set in late 2001. A&mwfl of 2015 the index was Bl(14 points below

the 2001 peak.) veakR2 t f I NJ &G A YdzZ | (4 Sa&
dollar hasthe negativeeffect of NS R dzO A y 3

| 2 dza (i 2 yo@eéver ¥trofiglizF I O dzNX y Ik SELR NI &S
| 2dzali2y Qa SELRNIa
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Energy Priceg Higher oil and )

gas prices stimulate demand Energy Price Trends
for oil field equipment and
services which is a strong
sector within the Houston
economy. Prices for West 14000
Texas Intermediate (WTI) crude
began the decade in the $20
$30/Bbl range and remained
there until 2004 when they
began a steady climb to a peak
of nearly $140/Bbl. during the
first half of 2008. The
worldwide recession, .00
accompanied by a fadiff in

demand, resulted in a decrease 2000
in WTI crude oil priceblue

line in the graph to the right)
to less than $40/Bbl. By 2011,
WTI price rebounded to more
than $100/Bbl and fluctuated
within a range of $85 to $110
until June of 2014 when it declined from a high of $106 to $46 in January of 2Dilprices have
rebounded slightly in the following three months of 2015, reaching $54.20 by April Zxdicurrently,
Henry Hub spot naturgas(red line in the graphyemained under $10/mm Btu before falling to a low

of $2/mm BTU and then rebounding to $6 in late 2009. Spot natural gas prices again fell to $2 in the
spring of 2012 but reached $6.24 by February of 2014. Since that peakalrgss prices have dropped
to $2.60as ofApril of 2015

At the current time, only one of the three factors that affect the Houston econdagional Economic
Growth, presentsslightlypositive signs for the Houston economy. Most analysts now expectiHBug Q &
economy to be less robust until energy prices rebotm@007 levels

Spot Market Crude Ol and Natural Gas Prices

160.00 1200

Ol Price WT1, $ per Barred
®
8
=
Natural Gas Price, $ per 1,000 cubsic foet

Souce: U.SEnergy Information Administratiodanuary 2015
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Economic Geography

The Houston MSA has historically developed in adewnsity suburban form, uninhibited by natural

geographic boundaries or excessive political regulation. $t@k 2y Qa OSY (iU NJ f o0dzaAyS&d&8 RAAGNAOG LINBaSyit
accounts for only about six percent of regional employment. Otherlod3&yT A y SR WSR3AS OAGASaQ
O2YLINRAS | fFNHS LENIA2Yy 2F (KS NBIA2yQa SyLiz2evySyid olaSo ¢tKSasS dGe

cluster of office medical office, hotel, and supportive retail land uses. Examples within the Houston

area include the Uptown/Galleria area and Texas Medical Center in the urban core, or the Energy

/ 2NNAR2NJ YR ¢KS 222RtlIyRA& Ay (akedeadilgriusedds &raund ¢ KS NBEIA2y Qa3 KSI @& AyRd
the Houston Ship Channel and the Galveston Bay area. Additionally, a significant number of jobs are

ALINBIR Y2y3 |1 2dAG2yQa &4dzodzNDA Ay ydzYSNRBdzA 2FFAOS LI NJ&Z NBidGlIAft OSy
Emerging clustersclude Springwoods Village, Generation Park, and Cedar Crossing.

The accompanying map illustrates the locations of the principal activity centers (in blue) and industrial

districts (in purple) in the Houston MSA. Note that all future sections of thed3®arkway are

indicated on the map.

Major Regional Employment & Activity Centease there any major activity centers
along SH 249?

The Woodlands

Exxon/Springwoods fne - o owd -
©
— ) torro
- i A r:'
Energy Corridor & $ ! B
Park 10 AR ">y : 9

Webster

M & NASA v -

-DOWNTOWN S :
- UPTOWN/GALLERIA ; “ i ik
-TEXAS MEDICAL CENTER | vt

- GREENWAY PLAZA

- MEMORIAL CITY
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The HGAC Transportation Planning Region

As described in thprevious sections, the
HoustoriThe WoodlandsSugar Land H-GAC Transportation Management Area
Metropolitan Statistical AreMSA) as of 2013
includes9 counties. The MSA had previously
included 10 counties, with San Jacinto County
subtracted from the 2013 definitionFor
transportation plaming purposes, thélouston
Galveston Area CounciGAG as the
Metropolitan Planning Organization (MPO)
currentlyuses an &ounty region as the
Transportation Management ArealfTA) shown

in the map to the rightwhichuntil 2004 was
defined as theHoustonGalvestor Brazoria
Combined Metropolitan Statistical Area (CMSA
Included in that geography are the following
counties: Brazoria, Chambers, Fort Bend,
Galveston, Harris, Liberty, Montgomery and
Waller. The only currenthdefined MSA county
that is not a part of the H6AC management
area isAustin County

For the remainder of this report, the@unty
region will be the focus of the analysiSome
data is #s0 noted separatelfor Grimes County,
located to the northwest of the -8ounty area.
CDS adde@rimes County tthe previous
versionof this forecas(SH 249 tollwayandhas
continued its inclusioms a part of th&JS 29Gorecast.

Houston Area Growth Patterns

The Houston region has a history of growth in all areas of the communitye 8380, thegrowth has
been biased to the southwest, west andrthwestern areas of the region.

Population

Historic Growth and Projections

Population growth is one of the principal measures of the economic vitality cg@abecause
increasing populatiois generally the result of more jobs, a high level of immigration and a stable or
expanding economy. The table entitled Population Growth Trends and Projections summarizes
historical Census ppulation counts for 1980, 199@000,and 2010.

The HoustorMSAhas undergone tremendous growth in recent decagé®m 3.1 million in 198@0
4.7 million in 2000. In 201@otal population reached B89 million.

CDS 10
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As the tableon the right
demonstrates, population
has gravn rapidlyin the
counties that compsethe 8-
county region The2010
Census revealed thahe
population of the region was
5,891,999

Fort Bend County was the
fastest growing county by
percentage from 2000 to
2010 adding 324,000ersons
(91.5%).Montgomery
County grew by 162,00
persons (55.1%) in that 10
year period. Harris County
grew themostin number of
net new residents adding
691,000 (20.3%).

Population Growth Trends
Countiesl960 ¢ 2010 (in thousands of persons)

Brazoria 76 108 170 192 242 313
Chambers 10 12 19 20 26 40
Fort Bend 41 52 131 225| 354 678
Galveston 140 170 196 217 250 291
Harris 1,243 1,742| 2,410( 2,818 3,401 4,092
Liberty 32 33 47 53 70 76
Montgomery 27 49 129 182| 294 456
Waller 12 14 20 23 33 36

8-Co. Total| 1,581 2,180| 3,122 3,730| 4,670| 5,892

| Grimes | 13] 12] 14| 19 24| 27|

Source: U.S. Bureau of the Census

CDS
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Population Growth Accounted for by Hvligration

Components of change in the population published by the U.S. Bureau of the Census are presented in
the chart below. Net in

migration, which is Components of Population Change
calculated based on the HoustorThe WoodlandsSugar LanSA(10 County)

number of persons moving —

moving out, has accounted
for almost50% of the F
growth in MSA population
over the 20062011 period.
International migration
comprised 29.1% of the
total net change while

domestic migration made up -

a slightly smaller share of -

21.7% of the net change in

population in the region. e

Natural increae accounted prven ———

for just over onehalf of the
increase

TR EE

Papulsticn, 43 wwath Gading &d L
[

in versus the number

i A0 JEIL B0 3085 e

B Ml s irulBipadin B el eewda Vig sl bl e e

Source: U.S. Bureau of the Census, 2013

The most recent data on the

components of population Components of Population Change by County
change is shown in the table CumulativeApril 1 201Go July 1 2014

below right. From 2010 to i i
2014, natural increase in the TotalI . Natural InFerna}tlonaI ngestlc
8-county region accounts for (P:ﬁgL; aélon Increase Migration Migration
43.5%0f the net population 9

change wile international Brazoria 24,997 10,825 2,544 11,303
and dO’t“ZS]E'CQr;“g:/at'OZ Chambers | 3,049 801 126 1,987
accounted fofes.¢/% an FortBend | 100,448 23657 | 16,646 58,395
33.M%, respectively.

. ) Galveston 22,894 6,719 2,873 13,009
Harris County received Harris 348,359 187,642 | 100,542 63,037
77.6%of the international e VTl 0 o] =
migrants accounting for the foerty ’ ’

28.8% of the total 2 dzy (i i | Montgomery | 63,183 14,317 6,384 40,967
change.Galveston, Grimes, | Waller 3,583 1,278 210 2,044

Montgomery and Fort Bend ["gcounty

countiesreceived the largest | Region 568,987 246,709 129,563 191,598
share ofthiertheir net -
growth from domestic | Grimes 604 162 82 333 H

migration
Source: U.S. Bureau of the Census, R45
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Regional Population and Employment Projections

A key element of this report is to evaluate population and employment forecasts for the overall 8

county region. Smallareafddd 2G4 | NS Y2aid 2F0Sy LISNF2N¥YSR dzaAy3

G201rt¢ @FtdsSa (2 GKS avlff 3I38S23INILKASEOD
In this section, we will investigate alternative forecasts of Houston area population and employment.
Population Projections Population Projection Comparisons

The chart on the right illustrates 130 8-County Region Population Projections, millions

eight forecasts of population
growth in the Houston region. The 120
sources are:

1 The CDS 2015 forecasts using
the University of Houston
Institute for Regional 9.0
ForecastindUHIRF) model
updated torecent
employment trends. 70

1 Themost recentHouston

11.0 —

8.0

Galveston Area Council{H 6.0 /
GAC), 2040 Regional Growth 54 |
0 e
Forecasfor the 1% Quarterpf
2015(HGACE¥ Qmp O 4.0 : : : : : ‘ ‘
. 2000 2005 2010 2015 2020 2025 2030 2035 2040
I The latest regional forecasts ——CDS315 H-GAC1Q15 --—-UHIRF'1l  ——Smith'12 A TWDB 2016
from the University of Woods/Poole  ——Moody's TXSDC'14 .5 TXSDC '14 1.0

Houstong Institute for
Regional ForecastingH-IRF
Qmivo T

The most recentdrecasts from Dr. Barton Smith using the-lRf model he developeSmithQ2)
The Texa¥Vater Development Board (TWDHE)16 State Water Plan Projections DEEBWDB 2016)
Woods & Poole Economics, Inc., County Forecasts #92005 (Woods/Poole)

Mood® Q& 902y 2Ye d02 ¥ atzNER&DEADATZ2Y & HAMp

The Texas SfaS 51 G/ Soy1d) S014RopulatiorsProjetiongwo migration scenarios.
Scenario 1.®ased onl00% othe 20002010 migration rates (TxSEBvQ4ML.0)and Scenario .5
based on migration at 50% of the 202010 rates (TxSD&0.5).

= =4 =4 —a -

All of the forecasts present the expectation of substantial future growth in the Houston region. From a

2010 population of 5.89 million, the region is expected to grow to betw&& and 11.5 million
residents by 2040. That range of annual growth is 97,666 to 188,490 new residents annually. As

discussed previously, this region added an average of 118,000 new residents annually between 2000

and 2010.

Animportantissuetonotd & GKI G GKS /5{ Qmp LRLMzZ A2y AyOf dzRSa

excluding persons living in group quarters suchl@snateriesiormitoriesand jails.
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To additionallyillustrate the information shown in the chart on the previous page, the following table
summarizes the data for-gear increments.
Various Population Projections

8-County Houston RegigiDS estimate for 2015 is higher than Barton Smith, why is forecast lowel
future years compared to Barton Smith?

H-GAC 1Q| Barton Woods &
Year CDS '15 '15 Smith '12 TWDB Poole Moody's | TxSDC 1.0

2000 | 4,669,589 4,669,589 4,669,589| 4,591,812 4,693,671 4,693,548| 4,669,589

2005 5,175,064( 5,202,623 5,207,398| 5,207,035 5,175,064
2010( 5,837,975 5,809,869 5,814,383| 5,813,433| 5,920,246| 5,920,385| 5,891,999
Popula 2015( 6,381,891 6,518,074| 6,552,928 6,503,555| 6,589,202| 6,589,809
tion by 2020 7,147,718 7,222,074 7,504,591| 7,102,261 7,110,775| 7,278,379| 7,376,672
Year 2025 7,929,375 7,925,285| 8,326,692 7,769,738| 7,994,382| 8,258,811
2030( 8,585,516 8,633,186 9,016,482| 7,964,492| 8,475,948| 8,729,635| 9,232,149
2035 9,181,012 9,331,321| 9,642,309 9,211,606 9,492,060| 10,296,493
2040 9,759,720 10,018,940| 10,250,381| 8,764,753| 9,968,088 10,249,120| 11,459,984

YRI0 116,839 114,028 114,479 122,162 122,658 122,684 122,241
232;’;;9 1020 | 130974 141221| 169021 128883 119053 135799 148467
Growth | 200Wo| 143,780 141,111 151,189 86,223 136,517 145,126 185,548
E)y iod '30-'40 117,420 138,575 123,390 80,026 149,214 151,949 222,784
erio

'"10-Wn 130,725 140,302 147,867 98,377 134,928 144,291 185,600
ATEVIEW UTUTESE TOTELASTS SUYYTSIS UTal Uy LAIT T gluuﬂfbu. R4S VWAleT DEVEIUPITTETTL DU(:U;.]I
growth scenarioepresensthe low side of potential growthTheCDS and Wood& Pooleforecass are
similarand represent the migange of the projectionsThe HGAC forecast sitjust above that mid
range. The Barton SmitR012 y R a22R&Qa FT2NBOlFada o023GK 3INBg (2 | LRLMzZFGAZ2Y 2F wmn oy
residents by 2040.
¢tKS ¢E{5/Qa Yz2ai NBOSyi( wmodn LINR4BSidoh fefidgrisin20@B. 6& FI N 6KS KAIKS
¢KS ¢E{5/ Qa @I NR2dzA a0Sy!l NR 2gvaryingBvelaiforeigr NI LIKA O LINR2SOlGA2ya | &
immigration to Texas and do not account for specific economic trends or known developments.
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Employment Projections Job Projection Comparisons

The chart on the right illustrates

five forecasts of employment 8-County Region Employment Projections

growth in the Houston region. g 62 4
The sources are: =
1 The CDS 2015 forecasts 28
using the University of gg
HoustonlInstitute for 438
Regional ForecastingyH Z‘-i
IRF) model updated to 42
recent employment trends. g-g
1 The HoustorGalveston g-g i
Area Council #&AC), 2040 3.2
Regional Growth Forecast 30 _
o Quarter 2015; gg | =¥t 2010 T Payrol
1 Twoforecasts from Dr. 20— EEEOo 252 500
Barton SmithUHL wC Q 20 ‘ ‘ ‘ ‘ ‘ ‘ ‘

2000 2005 2010 2015 2020 2025 2030 2035 2040
@===CDS 2015 --+-H-GAC 1Q'15 —UH IRF '11 ----Smith '12 Woods/Poole ——Moody's

and an updateSmithQ2;

1 Woods& Poole Economics,
Inc., County Forecasts to
2040, 205; and

1 a22Ré&Qa 902y@ons2BDea22 RBREH0 @

The Texas State Data Center and the Texas Water Development Board do not forecast employment.

Onemajor aberration in these projections isthat Woofls 2 2t S dzaSa I+ YSI adz2NE 2F aid2dlt 220a¢ gKAOK

adds seHemployed persosand parttime jobs to the payroll job counts used by the other forecasis

are therefore not comparable to the others

CDS o
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Consistent with the

population data, all of Various Job Projections
the employment 8-County Houston Regigsimilar comments population, year 2015 CDS estime
forecasts present the is higher than Barton Smith, whyf@recast in future years lower?
expectation of future
growth in the Houston ] Barton - Woods &
region. Year CDS'15 , Smith 12 Moody's Yol
As discussed 2000 2,252,103 2,252,103| 2,252,103| 2,263,045| 2,804,020
previously,Woods& 2005 2,343,072 2,362,961| 3,059,401
Poole USes measure 2010 | 2,529,876 2,742,616] 2,516,653 2,541,894| 3,426,993
2F ad20l f { 2015 2,994,160 3,108,285| 2,838,786| 3,000,248| 3,967,130
4Kl Yy iKS 4l i(;basr by 2020 3,203,751( 3,393,918| 3,230,522| 3,286,364| 4,403,127
count used by the 2025 3,520,282 3,666,405 3,550,217| 3,492,518| 4,860,329
:’r:herffore_caﬂst and 2030 | 3,777,323| 3,925,289| 3,809,538] 3,710,551| 5,328,288
theretore 1S no 2035 | 4,007,178 4,187,474| 4,041,283| 3,950,812| 5,805,515
included in the
foIIowing analysis. 2040 4,247,608| 4,458,904 4,276,011| 4,223,996 6,301,224
Another anomaly is -
that the HGAC Annual YA 27,777 49,051 26,455 27,885 62,297
forecast starts at a Average| '10-20 67,388| 65130| 71387 74447 97613
2010 jOb base that is Growth | '200Wo n 57,357 53,137 57,902 42,419 92,516
higher than most of gy Ly L3040 47,029| 53362 46,647 51,344| 97,294
1 erio
the current estimates 10wn A 57,258] 57,210 58,645 56,070| 95,808
of other sources listed

in the table to the

right by more than 23@00 jobs. This is likely the likely result of addiagi-empleyedelfemployedand
part-time workers to the job base in some counti€he net result is that their average annual job
growthis 48,832 By comparison, &fim December 1986 to December 20@&fore the recession hit
Houston) the average annual job growth was 51,000 jobs.

From a current employment of 2.5 million, the region is expected to grow to betwe®2 and 42845
million jobs by 2040. That narrow range of annual employment growtB.32%57,210to 58,645 new
jobs annually.

County Forecast Comparisons

On the following pages, the same sets of forecasts at the county level are presented and discussed.
Note that, because of the wide variation in the population and jobs in the eigimties of the region,
the scales on the following graphs are all different making visual comparisons of growth rates difficult.

CDS o
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County Population Comparisons County Population Forecast Comparisons
Brazozi®razoriaand Chambers Counties

Brazoria County Population Comparison

900,000
800,000
700,000 ._-‘ 4
600,000 7 o
500,000 -
400,000 -
300,000 -
4
200,000
2010 Census, 313,166
100,000
0 T T T
2000 2010 2020 2030 2040

@ CDS 3-15 s e ¢ H-GAC 1Q'15 @ @UH IRF '11

@ Smith '12 A TWDB 2016 Woods/Poole

@ \00dy'S TxSDC '14 5 TxSDC '14 1.0

Chambers County Population Comparison

120,000
100,000
80,000
60,000
40,000 -
20,000
2010 Census, 35,096
0 T T T
2000 2010 2020 2030 2040
@ CDS 3-15 e e e H-GAC 1Q'15 e» @UH IRF '11
‘@ Smith '12 A TWDB 2016 Woods/Poole
@ Moody's TxSDC'14 5 TxSDC '14 1.0
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Brazaia County:

Allforecask LINBaASy(d adzoadlydAlt INRBSGGK FL2aNI .ONFM 2INNE K A23eySiseidE ¢ KS { YAGK Qr
followed by theH-D! /  mandXthvepxSDC 1.0. Thes { Q™ p is it the\dddle falldwed by

Woods&t 22t S | YR awBDR@EQ@st i®the lowksd

Brazoria Countysipoised to capture substantial growth in the north as the next southerly expansion of

the Houston urban region.

Chamber<County:

Theforecastcomparison represents a wide range of growth estimates for Chambers County. The Smith
OMH I-YyRC! Omm I NB KA IKSwp Ik yFRe f (f @3 SIRE {0BAC GMBrpdE 542 R & Q& X |
TWDB, TxSDC and Wo@dRoole form up a lowange set of forecasts.

18
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County Population Forecast Comparison&ort
Bend and Galveston Counties

Fort BendCounty: Fort Bend County Population Comparison

All forecass present substantial 2,000,000 |
growth for Fort Bend County. The

TxSDC 1.0 forecast is the highest, 1,750,000
predicting 1.9 million residents by

HAnN® 2&YWHLWCQ®@mm 1,500,000
next highest, followed by the TWDB,

!/ 5{ QtheWdogsR Poole. The 1,250,000
HGACt Qmp A& Ay (K¢

the forecast along with the TxSDC .5 1 000,000
forecast.

Fort Benchas been one of the fastest 750,000
growing counties in the nation. The

mid-range of forecasts has Fort Bend 500,000
reaching a population of 1.3 million by

2040.
250,000 2010 Census, 585,375
0 T T T
2000 2010 2020 2030 2040

@m—CDS 3-15 o e o H-GAC 1Q'15 @ ®UH IRF'11

@ Smith '12 A TWDB 2016 Woods/Poole

e Mo0dy's TxSDC 14 .5 TxSDC '14 1.0
[GalvestonCounty: ‘ Galveston County Population Comparison Commented [ZL2]:  Looks like CDS 3-15 is exactly the same

700,000 as UH I RF611 in all future y

Theforecastcomparison for Galveston

County represents a wide range of
INRPgGK SaldAYl GSaao 600,000
highest, followed by the TXSIMXQ2 n =
theHGACL Qmp YR iKS 500,000
The low range of forecasts include
M22R&Qasx 222 R#&sD8

1.0 and TWDB. The TxSDC .5 is the 400,000 -
lowestc predicting very little growth

for Galveston County. 300,000

The wide range of forecasts are due t( y

the fact that the southern portion of 200.000

Galveston County was hit hard by ' 2010 Census, 291,309

Hurricane Ike in 2008 and has

struggled to regain its population 100,000

growth. The bullish forecasts are all

locally genera_ted and likely expect 0 ‘ ‘ ‘

future grOWth in the COUnty 2000 2010 2020 2030 2040
@ CDS 3-15 e e e H-GAC 1Q'15 em@UH IRF '11
‘@ Smith '12 A TWDB 2016 Woods/Poole
@ \oo0dy's TxSDC'14 5 TxSDC '14 1.0
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County Population Forecagomparisong, Harris

HarrisCounty:

and Liberty Counties

Harris County Population Comparison

All forecass present substantial growth 7 000,000
F2NJIFNNR& /2dzyded /)
1.0, and Woods: Poole forecasts 6,500,000 A
represent thehiis-thehighest, predicting /
around 6.5 million residents by 2040. 6,000,000
The remainder of the _forecasts _predlcts 5.500,000
a slew-dewsslowdownin population
growth as the County reaches ndall 5,000,000
development. The#6AC¢ Qwmp
highest of the low range group. Smith 4,500,000
OmMHIL wWCl Qmm | YR ¢ E{
are tightly grouped as the lowange 4,000,000
forecasts with 2040 population reaching 3 50 gog |
5.5 millionesidents-Fheesidents. The RN ST S e, 4G5 5D
TWDB predicts the lowest growth. 3,000,000
2,500,000
2,000,000 T T T
2000 2010 2020 2030 2040
@ CDS 3-15 e e e H-GAC 1Q'15 e @UH IRF '11
‘@ Smith '12 A TWDB 2016 Woods/Poole
@ \oOdY'S TxSDC'14 5 TxSDC '14 1.0

Liberty County:

Theforecastcomparison for Liberty 300.000

Liberty County Population Comparison

County represets a wide range of
INPglIK SadtAiayldiSao
highest predicting a 2040 population for 250.000
Liberty County of 275,000. That bullish '
forecast is followed by the UHRF and
the CDSR2vmwhich all use the same 50 oo
Y2RSt o ¢tKS ¢E{ob/
the lowrange group. ThedBAC ¢ Qn
predictsvery little population growth in 150,000
Liberty County until 2030.
100,000
50,000
0 T T T
2000 2010 2020 2030 2040
@ CDS 3-15 e e e H-GAC 1Q'15 e» »UH IRF '11
@ Smith '12 A TWDB 2016 Woods/Poole
20
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County Population Forecast Comparisons
Montgomery and Waller Counties

Montgomery County: 1600 0l\(/)l(())ntgomery County Population Comparison

All forecass present substantial growth
for Montgomery County, historically on
2F GKS ylLaAz2yQa TFI
The TxSDC 1.0 forecast is the highest,
predicting 1.4 million residgs by 2040.
{ YA ( K-GRGITEMghd UHL w C
are nex highest, followed by the cDS 1,000,000
Qmp ® ¢tKS ¢25. TF2N
mid-range. Wood&t 22t S | y R 800,000
forecasts are almost identical. The TxSE

.5 forecast represents the lowest growth 600,000 -
in populationg reaching only 810,000

1,400,000

1,200,000

residents by 2040. 400,000
200,000
2010 Census, 455,746
0 \ \ \
2000 2010 2020 2030 2040

@ CDS 3-15 e oo H-GAC 1Q'15 e» @UH IRF '11

@S mith '12 A TWDB 2016 Woods/Poole

e Moody's TxSDC '14 .5 TxSDC '14 1.0
Waller County:

Waller County Population Comparison

As with most of the more rural counties 300,000
of the region, Waller Countiprecass
demonstrate a wide range of future

population growth expectations. The 250,000 l‘
{ YA g K QAR alle thd&Rhigheist . /4
T2NBOlauaz F2t gadlgsS

using the same regionalgwth model. 200,000

¢KS ¢E{5/ mQntheNo

range forecasts. TheGBAC¢ Qwmp
a22Re&Q4&=XPdolg,ariRaxSDE 150,000
and the TWDB forecasts predict only

moderate growth in Waller County.

100,000

50,000 -

2010 Census, 43,205

0 T T T
2000 2010 2020 2030 2040
@ CDS 3-15 eeeHGACIQ15 e @UHIRF'll
@—Smith ‘12 A TWDB 2016 Woods/Poole

@ Moody's TxSDC'14 5 TxSDC '14 1.0
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County Employment Comparisons

CDS

County Jobs Forecast Comparisans
BrazezidBrazoriaand Chambers Counties

Brazoria County Jobs Comparison

300,000

250,000

200,000

150,000

100,000 -

TWC2Q 2010
86,353
50,000
0 \ \ \
2000 2010 2020 2030 2040

@==sCDS 2015 eee H-GAC 1Q'15 esswUH IRF '11
@» eSmith '12 Woods/Poole  e===Moody's

40,000

Chambers County Jobs Comparison

35,000

30,000

25,000

20,000

15,000 -

10,000 -

TWC2Q 2010
9,598

5,000

0
2000

2010 2020 2030 2040

@==CDS 2015 oo H-GAC 1Q'15 emswUH IRF'11
@» oSmith '12 Woods/Poole  e===Moody's
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Because the Woods Roole forecasts are based on total employment rather than payroll employment
in the counties, those forecasts will not be included in the narratives below.

Brazoria County:

All forecass present significant job growth for Brazoria County. All predict 2040 employment in the

County of between 140,000 and 165,000 jobs.

¢KS { YAGKw@QMEMEM 'HYR /5{ QmpSI aB2 Ra QESAMEEME i @SR o6& (K
Q Mopgins ashe lowest, but picksip sulstantial job growth after 2025 to match most of the other

forecasts.

Chamber<County:

The jobdorecastcomparison for Chambers County again represents a very wide range of growth
estimates. The three forecasts using thie-lRF model represent the highest growth band, predicting
betwwerbetween33,000 and 37,000 jobs by 2040. The Md®dgrecast predicts only 22,000 jobs by
2040. The KGAC Y Qmp T2 NBOI & & ¢pradlictingdveryflittie\idb igrisv@h irf GhanfBsr (i
County.

CDS 2
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County Jobs Forecast Comparisangort Bend

and Galveston Counties

Fort BendC : .
ort BendCounty Fort Bend County Jobs Comparison

The employmenforecastsfor Fort Bend 700,000
County form twodistietdistinct growth
forecasts. The top band includes the
three UHIRF based modebsuigesults
and present substantial job growth for
Fort Bend County reaching approximately 500,000
450,000 jobs by 2040. TheGAC ¢ Q™ p Z
IyR a22ReéQa 2206 ¥F2I

600,000

. . L . 400,000
identical with jobs reaching 300,000 by
2040.
300,000 -
200,000
100,000
0 T T T
2000 2010 2020 2030 2040
@ CDS 2015 eeeH-GAC 1Q'15 emswUH IRF'11
@ oSmith '12 Woods/Poole  e===Moody's
Galveston County Jobs Comparison
240,000
GalvestonCounty: 220,000 /|

Four of the fivgobsforecass for

Galveston County reach 170,00@$0by 200,000
2040. However, the d(BAC ¥ Qmp 1
forecast predictgairly slow growth until 180,000
2030 and then a dramatic growth spurt.
az2ReQa F2NBOFad Ai 150000
jobs of 139,000.

140,000

120,000 +

100,000

80,000 - T T T
2000 2010 2020 2030 2040
@==sCDS 2015 oo H-GAC 1Q'15 emswUH IRF'11
@ oSmith '12 Woods/Poole  e===Moody's
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HarrisCounty:

The job growtlforecass for Harris
County are in two groups. The high
growth band represented by the4&AC
MV KOWR az22Re&Qa FT2N
employment in Harris County reaching
3.25 million by 2040. Note that the-H
GAC employment estimate for 2010
exceeds the others by a substantial
margin. The three UHRF modebased
forecasts also predict substantial growth
at a slightly slower rate reaching 2.75
million jobs by 2040.

Liberty County:

As with the populatiorforecast the job
forecast comparison for Liberty County
represents a wide range of growth
estimates. The three forecasts based or
the UHIRF model predict substantial job
growth in Liberty County, reaching more
than 60,000 jobs by 2040. The®AC Q
Q mppedicts practically no job growth in
GKS [/ 2dzyGe dzyiAf w
forecastdemonstrates very little job
expansion in the Countyairoughout the
forecast period

County Job$-orecast ComparisonsHarris and
Liberty Counties

Harris County Jobs Comparison

5,000,000
4,500,000 S—
4,000,000
3,500,000 .
3,000,000 /
2,500,000
2,000,000 TWC2Q 2010
1,995,389

1,500,000
1,000,000 T T T

2000 2010 2020 2030 2040

@ CDS 2015 eeeH-GAC 1Q'15 emmmUH IRF '11

@ oSmith '12 Woods/Poole  e===Moody's

Liberty County Jobs Comparison
70,000 /
60,000 7/
/
’I
50,000
4
’I
40,000
' V4
/ V4 /
30,000 -
20,000 - =
T 6 000000000000000°°
16,492
10,000
0 T T T
2000 2010 2020 2030 2040
@==eCDS 2015 eee H-GAC 1Q'15 essmwUH IRF'11
@ oSmith '12 Woods/Poole  e===Moody's
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County Jobs Forecast Comparisanslontgomery
and Waller Counties

Montgomery County Jobs Comparison

Montgomery County: 600,000

Most forecass present substantial job
growth for Montgomery County. The

three UHIRF forecasteepresent the 500,000 3
high growth bandThey all predict more P
than 400,000 jobs in the County by 2041 L %
The low growth band incluging the; H 3 ' ”/
GACY Qmps= FtYR az2Ri P

in only 250,000 jobs in Montgomery 300,000 R/ /

County by 2040.

200,000 -
C2Q 2010
100,000 | e
0 T T T
2000 2010 2020 2030 2040
e==sCDS 2015 eee H-GAC 1Q'15 esswUH IRF'11
@» oSmith '12 Woods/Poole  e===Moody's
Waller County:
Similar to the population forecasts, the 20,000 Waller County Jobs Comparison

Waller Countynpleymenemployment
forecass demonstrate a wide range of

future job growth expectations. The 60,000
three UHIRFbased models represent y)
the high range of job growth with
substantial expansion after 2020. The
a 2 2 R& Q aGAC ffrBcasts predict
very little job growth in Waller County. 40,000

50,000

30,000

20,000 -

10,000 -
TWC2Q 2010
13,677
0 \ \ \
2000 2010 2020 2030 2040
@ CDS 2015 e e e H-GAC 1Q'15 @msUH IRF '11
@ @Smith '12 Woods/Poole @ \00dYy'S
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Because Grimes Coungyrot included in
the 8countyH-GAC Transportation
Planning Region, there are neGAC
forecasts to compareThe UH IRF and
Barton Smith forecasts did not cover the
county either. CDS built the countyide
Grimes forecast based on past trends in
the County and, for 2025 and beyond, th
recent growth trems in sections of Waller
and Montgomery counties that border
and lead in to Grimes County.

Grimes County Forecast Comparisans

45,000

40,000

35,000

30,000

25,000

2010 Census, 26,604 Total Population

¢KS /5{ Qmp LI} Lz I 20,000
with 3,000 fewer people than the other
comparable forecasts due to its use of 15,000
population in households instead of total
populdion. There are two state prisons 10,000
in the County, accounting for most of the
group quarters population that makes up 5,000
GKA&d 3JFLIP ¢KS ¢25 0
Poole, and TxSDC .5 forecasts are all ‘ ‘ ‘
NEBYIN]lote O2yarai 2000 152010 N 21’\9\/%%2016 2030 2040
forecast matches the growttate of these e e AP
other forecasts as well, until 2025, when
it accelerates rgpldMCDS.expects that Grimes County Jobs Comparison
growth will begin to push into the County 5g oo
at this time from Montgomery County on
the east and Waller County on the south 18,000
¢ KS / 5{ QMp SYEQ]{ 2e 16,000 .._.".
Grimes grows & rate consistent with seettt
Woods & 22t SQa FT2NBOF 14,000
T2NBOFAG Aa O2yaia /
through 2015 befordeginning a steady ~ 12,000
decline through 2040. This seems very coees’ /
. . . 10,000

unlikely given the forecasted population /
INE g G K { Kandothers expest @ 8,000 S
Grimes County. T T

6,000 [T - TWC 2010- 7.256JobsAvg  ~"T==ao

4,000

2,000

O T T T
2000 2010 2020 2030 2040
===CDS '15 e Woods/ Poole -=---Moody's
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Commented [JYM3]:  CDS forecasts for both population and
employment are significantly higher than other sources. We
will have to make sure they are appropriately explained as it
will be a question from TxDOT

Commented [ZL4]:  Any evidence to justify this estimate?
For example densities of those two counties beyond 20257 As
| mentioned in an earlier email, the very aggressive future
growth trends will certainlydr aw peopl eds at
to be very comfortable with explaining the reasons. If this
growth is caused by saturation of current fast-growing
counties, for example, then we need to have evidence to show
the high density in the future. Another example if you saw
historical patterns from some other counties and expected the
repeating growth pattern in Grimes, you need to prepare the
data showing those historical growth and similarity between
Grimes county and those counties. You need to have strong
justirications of the trends forecasted in further future.
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Selection of Appropriate Regional and Courgvel Forecasts

Longterm economic forecasts are most often a reasonable extension of historical trends into the future.
There is no assurance that those trends will bstaimed. Future growth is likely to deviate, higher or
lower than history would suggest. The historical employment growth of the Houston region presented
on page4 of this report confirms that growth is not likely to follow a straight line or smooth curve into
the future. All economies go through periods of growth and recession. For the reasons presented in
this report, the Houston region is resilient and orientedsupport future growth.

The key factor in evaluating forecasts e they reasonable given all we know todayPhe best test is
to consider multiple independent forecasts and consider which are most likely. Along-bith H Q &
regional forecast, tis report considerednanyforecasts of population from respected organizations and
three separateforecasts of employment.

TheHD! / Q& NBIA2ylf FT2NBOF&aidas FNRY 6KAOK GKSANI avlff |NBF F2NBOlada |
middle of the independent fiecasts considered in this project. It is the conclusion of this project team

thattheHD! / Hnnn F2NDPOHzGa NBIGEEI 6yt SBSt ¢ 6SNBE NBlIaz2ylotS FyR O2yarais?
other credible forecasts.

However, the small area and courgwel forecasbeing produced in the HD ! / Q&01%orecast are
somewhat discordant with recent growth trends. Recent versions of A8 forecast have improved
and have resolved many of the discrepancies uncovered in the previous analGAC plans on
updating treir forecasts every quter for the foreseeable future, and this improved is likely to continue.

The Woods Poole 205 Forecasts were reasonable for population but their employment forecasts

considered selemployed and partime workersg a determinationnot shared by the other forecasting

groups. The Wood& Poole job forecasts are so much higher than previous forecasting used by the H

GAC travel demand model that their use as control totals would require adjustment in the modeling

NEIAYSYy d sforedists whild 2dd@ngble, were determined to be simple extensions of

LINBOA2dza GNBYR& |yYyR R2y Qi OF LIWid2NE GKS ReylYAOa 2F (GKS fA1Sfte ¥Fdzi dzNB
region.

After consideringthe variousforecasts it was decided to continue to usthe Regional Forecasts

produced fom the University of Houstor Institute for Regional Forecasting (URRF)mdelmodel,

updated by Dr. Barton Smith in 201&hd further updated for recent job growth by CDS Market

wS & S| NDK, fob futdrg profeatigns. The regionabnd county¥ 2 NS O & CBSVE T shK 3 d
form the most appropriate basis for this revised set of small area forecasts for Boet Bend Toll Road
Traffic and Revenue Studylhese forecasts were altered from their original state to moverfr

forecasting housing units and total population to households and household population, as other
sources (notably HGAC) have doneFollowing are the key points that led to this conclusion:

1 The adopted baseline forecast for county totals is the modsterd and updated by Dr. Barton
Smith, formerly of the University of Houston Institute for Regional Forecasting (IRF) and now
working as an independent consultant. The original model was not developed for UofH, but for
consulting work for TXDOT and Ha@sunty Toll Road Authority and it has been used as the
primary macro tool for at least a half dozen toll road studies. Dr. Smith updated the model in 2012,
retaining the underlying model structure of the previous region modeDS Market Research
updaed the model to capture the remarkable inciain job growth in the regiofiom 2010 to
2014.
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1 WhencomparedtotD! / Q& F2NBOlFad yR 20BLBWAFANBROSNBRYERSES(E GKS d
notable for the extent of anticipated decentralization of both $odnd population. This pattern is
consistent with what has happened in almost every major urban area in America, including both the
older cities in the northeast and the newer ones in the south and west. This results in totals for
those two variables inutlying counties which are well abovelH! / Q& | YR 23 KSNEQ LINP2SOGA2y&as 6KAfS
Harris County ends up with lower totals. An important reason is that the model is sensitive to two
significant factors: the presence of vacant developable land (and convensdlyck of it in existing
built-up areas) and the qualitative factors and market forces which tend to favor outlying locations
for many types of new development.

1 ¢KE&EDIWI Y2RSEt I Iy R bdséddn theMiBdeI2I€v&aped HyNT. Barton Smith fo
the UHIRF, also allows counties to capture accelerating or deceleratinglifrear) shares of
growthovertimeca A Iy AFeAy3d GGALIMAY I LIRAyGaéd yR OKFy3asSa Ay YIENJLSG Y2YSyid:
patterns that typically play out in the marketplace. Tikidone through secordegree polynomial
formulas incorporated into a shithare model.

1 Dr. Smithhad previoushadjusted the estimated coefficients further as he became aware of
additional information that was particularly relevant such as the expansidhe toll road system in
the region and the limited expansion of roadways in the urban core.

T 2KAES AdG Aa Fy FEGSNIGA2yY GKS /5{ Wmp FRe2dzaldYSyYyld 2F GKS a{YAOGK W
and household population instead of housing units and tptglulation does not change the
dzy RSNI @8Ay3d YSikKzR2ft238 2N O2yOfdzaArzzya 2F 5N {YAGKQa F2NBOlFadod ¢ |
is quite simple. Housing units were converted to households by assuming a continuation of recent
historical trends in housingccupancy, while total population was converted to household
population by through the assumption that recent trends in share of population outside of
households (group quarters) would continue. These alterations change the forecast totals very
slightly,and do not affect the growth rates or shares in any significant way.
1T ¢KS /5{ Qmp TFT2NBOIFrada LINBaSyid I NB@GAaSR aSié 2F NBIA2ylt FyR O2dz/ i
conditions. Howeveian extended run of low oil prices and slowdown of the oil and gassinglis
not out of the realm of possibility, and could make evlea modified scenario that werased for
the currentforecastsomewhat optimistid® 2 KA f S Joredakt SssumBs{aMwmderate
downturn inregional economic growtterms of sharpness andudation; sharper and longer
downturns are certainly possible.
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Adjusting the Regional and County Forecasts to Recent
Trends

The most significant change in the Houston area growth trends over the past four years has been the
increased rate of job growthnd resulting population growth as a result of the expansion of the
upstream energy and related sectors. This section describes the process involved in adjusting the
current estimates of population, households and employment and adjusting the forendgghtiof the
likely effect of low oil prices on the local economy over an extended time period.

2015 Employment Adjustment

In adjusting the regional economic forecasts to the new information on growth from 2010 to 2014, the
first step was to estimate the 2015 regional total employment. Compounding the issue of regional
analysis is the varying definitions of the Houston regidhe

/ 5{ Y2RSft I dziA Y-IRF foredsdisavys fof anA Houston
eightcounty PMSA. This@®unty region is consistent with the Sugar Land | CDS/UHRF
Transportation Planning Region used by the regional MPO ar Baytown Houston
TxDOT. CDS subsequently added Grimes County for use in MSA Region
SH249Toll Road Traffic and Revenue study. The official U.S. Counties | __Counties
Census definition of the Houston Sugar Land Baytown MSA Austin i
includes ten counties. Further complicating things, the most gLazona S EPATEL

. A ambers | Chambers
recent (February 2013) metropolitan area definition, called th FortBend Fort Bend
HoustorThe WoodhndsSugar Land, TX3Aincludes the nine Galveston | Galveston
counties ofAustin, Brazoria, Chambers, Fort Bend, Galveston Grimes
Harris, Liberty, Montgomery, and WalleFhe Texas Workforce Harris Harris
Commission uses the terounty (Houston Sugar Land Baytown Liberty Liberty
MSA definition in their employnent reporting. The comparisor gg:?;c'mgy SERLEAC T
is shown in the table on the right. Waller Waller

The process used to determine a new 2015 employment
forecast for the CDS model is as follows:

1. Determine the most recent employment estimates for thecdunty MSA from the Texas
WorkforceCommission (TWC). According to the TWC, the region contained 2,955,900 jobs as of
November 2014.
2.940AY1I0S8 GKS a{! SyLitzevySyid ¥T2NI 550SY6SNI Hamno !
Partnership analysis included in tB815 Houston Employment Forecgstiblished on
December 11, 2014, the estimated December 2014 regional employment wo2®@®&,600
3. Adjust the TWC June 2014 employment estimates by county proportionally to match the end
year 2014 MSA total employment

O«
O«

2NRAY3 (2

(the adjustment factor wa$.02673. 2015MSAProjections

4. To estimate the likely employment Job
growth to midyear 2015, three 2015 [Tt Growth Period
annual job growth estimates (shown | Greater Houston Partnership 62,900| 2015
in the table on the right) were UH IRF if oil prices recover 76,000 per year for 3 years
averaged. Using orealf of the UH IRFif il prices do not recoverl 50,000 | per year for 3 years
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average of the three projections, we added 31,500 jobs to the-gedrestimate whichesulted
in a 2015 MSA jobs estimate 993 100.

5. Next, the 2015 MSA estimate was adjusted to eliminate Austin and San Jacinto Counties and add
DNRYSE /2dzyide (2 NBuntprigiod 2055 jobssestimafeZpRBIL6Q Thed
table below illustrates the revised
2015 county and regional

employment forecast base. Barton Smith 2012 | Adjustment
6. Using 2010 as the base, we For 2015

Adjusted 2015 Regional Employment Base

estimate that the region will have Braoois 87.619| 100404 104,760
added approximately 92,500 jobs Chambers 9.637 13,062 13.150
per year from 2010 to 2015 as Fort Bend 135,985 192,183| 187,180
compared with the previous model Galveston 96,165 109,600 111,970
assumption of 54,600. Grimes 13,246 14,100 14,100
Harris 2,026,916| 2,198,611| 2,344,680

Liberty 16,492 20,509 19,710

Montgomery 129,965 187,665 181,490

Waller 13,851 16,755 17,220

Total | 2,531,886| 2,854,904 2,994260

2015 Population and Household Adjustment

To adjust thepopulation and household estimates for 2015 in the CDS model, the most recent data from
the U.S. Bureau of the Census was utilized. In this case, the county population estimates for 2013 were
available so no adjustments to the-t@unty region were requid. The steps were as follows:

1. The county estimates for 2010 to 2013 from the Census were used to determine the average
growth rate of county population for those three years.

2. A population estimate by county for 2015 wasmputed by using the 2013 population, adding
another year at the same rate to estimate 2014 and then using a somewhat arbitrary, slower
rate of growth for 2015
(1/3 of the 2010 to 2013 Adjusted 2015 Regional Population Base
average) to estimate the
total population for 2015.

3. Since the CDS mok:ieses Es’\tli;m;te Diff
GLR2LidA + OA2y 2015 | New-Old
K2dzaSK2f Raé¢

Original Pop in HHs NEW Popn HHs

2 dza Brazoria 302,607| 356,145 324,838 -31,307
augzubt  LJ2 Lz enampers 34,867|  41,367| 37,206 -4,142
2015 total population Fort Bend 579,439| 743475 672,361| -71,114
estimates were reduced  |"Galveston 287,012| 326,495 308,179| -18,316
by subtracting the Grimes 23592 24947 23,789| -1,158
previously estimated Harris 4,047,935 4,388,085] 4,389,826] 1,741
GLISNBR2Yya Ay Liberty 70,499  79,223] 71,605 -7,618
j dzt NI SN& € UK | Montgomery 452522| 567,743] 512,801 -54,942
estimates are compared Waller 39,502 50,396 41,267| -9,128
with the previous Total 5,837,975| 6,577,875| 6,381,891| -195,984
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estimates in theable on the right.

It is curious that the population estimates for 2015 are lower in almost all counties than the
forecasts used in the previous model. That slower population growth result suggests a changing
dynamic of labor force participation in the tston region. That is, there are more workers per
population that in the past. Since unemployment rates have decreased, this result seems
reasonable.

4. The CDS model also forecasts households for use in the travel demand modeling, so the next
step involved determining a new estimate of the number of households by county for 2015. The
American Community Survey (ACS) data of the U.S. Census was accessait the most
recent household size data for the nine counties. In the case of the large counties, data on
household size was available for 2013. In the case of the more rural counties such as Chambers,
Grimes, Liberty, and Waller, the data was ala# for the 3year 20162013 ACS.

5. The ACS 2015 Adjusted 2015 RegiondlouseholdsBase

heusheldhousehold

population was then Original Households New Households

divided by the ACS New

average county household Estimate

size to estimate 2015 2015

households, as seen in the | Brazoria 106,589 124,346 113,415 -10,931

table to the right. Chambers 11,952 14,050 12,643 -1,407
Fort Bend 187,384 241,537 218,433 -23,103
Galveston 108,969 121,512 114,695 -6,817
Grimes 8,902 9,413 8,977 -437
Harris 1,435,155| 1,578,478 1,579,105 626
Liberty 25,073 28,092 25,391 -2,701
Montgomery 162,530 205,564 185,671| -19,893
Waller 14,040 17,942 14,692 -3,250
Total 2,060,594 2,340,934| 2,273,022\ -67,912

CDS %
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Future Conditions in the Houston Economy

Thehistorical employrent growth of the Houston regigrshownin the chart belowillustrates both the

200l arz2ylt @2triAtAde 2F |1 2dzaliz2yQa SyYLX 2eYSyid FyR (GKS dzZ GAYFGS INRSg
during the last 3 decadesAll economies go through peds of growth and recessiand Houston is no

different. Historical data would indicate, as has been said, thatHouston regional economy is

resilient and oriented to support future growth

Houston MSA Londerm Employment Growth Trends

3,000
Sustained
2,800 Growth added
347,000 Jobs «
50 monthe
2,600 Sustained National .
Growth Racassion Sgﬂum;d
v W11, Enron yous
B Addod added
[ - 470,000 Flat 487,100 jobs
2,400 Jobs from Jan. '10
é ta Mar. 15
o 63 months
o
E 2,200 National 92,762
g Strong Recossion fobsiyr
E, Enecgy Recovery .'Ll-u
wtens
% 2,000 Energy Bust Addod 0w
£ Bocen zoL:;o 265,000 Dec o7
¢
a - Johe 0 fan
10
1,800
1,600
1,400
Q v N O T OO 000 - N OO YT VO OG0 ¥ N O YT OO0 N v
VORI IODOODDRPPIIIFIPPAIQCERIGQQQQOQRO v v v v v 7
BEE R R R E R E R R R R E E E R R R R R R R R R R E R R R R
SIS S S aaaSSSaaaSSSSaa9aSSSSa99SSSS555SS

In the frst economic forecasting project for CDM SngtBrand Parkway Economic/Demographic

Projections- Segments D through G completed in the spring of 2011, CDS considered seven

independent forecasts of population from respected organizations and three independent forecasts of

employment. After the review, it was determinedthiat wS 3 A 2 y | # SIHASR /F2dSi08 aia¢ 2F (KS

University of Houstorg, Institute for Regional Forecasting should form the appropriate basis for the

aYrtt I NBF F2NBOIFada T2NJ GKS DNIYR tIFIN}sle Ly@SadySyid DNFIRS ¢NI}IFTTFAO
In 2012, Dr. Barton Smith updated the forecasts to account for redfeaniges including the 2010

Census All subsequent forecasts prepared for toll road traffic and revenue studies are based on these

forecasts. Unfortunately, Dr. Smith has retired from the University of Houston and is no longer

CDS 33



SH249 Toll Road Update Economic and Demographic Forecast Report

affiliated with the Institite for Regional Forecasting IWRF). Also unfortunately, the URF, under the
new leadership of Dr. Bill Gilmer, has decided to discontinue thetkmng regional forecasts prepared
historically by Dr. Smithfocusing instead on current and shaenge regional economic analyses. The
adjustment of the regional forecast is now left to CDS Market Research using the same model as Dr.
Smith used in the UKRF forecasts.

Analysis of Regional Employment Growth and Oil Prices

As discussed in the previous 8en on employment growth, and illustrated in the chart on the previous

page, the Houston region has recently experienced dramatic job grodtte in large part to the

SELI yarzy 2F (GKS dzLJAGNBLFY SySNHE& 220awentjppOO02NRAY I (G2 (GKS ¢SEI & 22N
estimates, over the past 6 years, the-t@unty MSA added almost 477,400 jobs, more than 95,000 jobs

per year. In the nineounty region of the CDS forecast, the average annual job growth from 2010 to

2015 is estimated at approximately 92,500s.

Note that the longterm job growth trend, evidenced in the chart on the previous page, from 1980
through 2014, is an average addition of 43,600 payroll gbrually.

In the 5year period from 1982 to 1987, when the Houston region suffered severmoedic distress as a
result of falling oil prices, the region lost almost 200,000 jobs. During that period, crude oil prices fell
from about $35 per barrel to approximately $17 per barrel. In inflation adjusted 2014$ that would
equate to a drop of $93 pebarrel to $37 per barrel. In the following four years, 1987 to 1991, the
region added 265,000 new jobs. In that period, oil prices remained Bv$17 to $20 per barrel ($37

to $41 in 2014%).

From July 2014 to January 2015, the price of crude olirgtfrom $105 per barrel to $48 per barrel.

It is clear that the lower crude oil prices will remain low over the near future and will certainly have
somewhat of a negative effect on the growth of jobs and population in the Houston region.

The U.S. Engy Information Agency (EIA) in the January 2@t Term Energy Outlogkpredicted

that the price of a barrel of WTI crude oil would average $54.58 in 2015 and $71.00 in 2016. The actual
future prices of oil and the affect that oil prices will havetbe Houston economy is not clear to all
analysts. Examples are belohinks to the sources of thes@otes can be found in Appendix B

Boyd NaskStacey, an economist at BBVA Compass Bank prediction with regards to the
diversification of Houston economy Y LJ- NB R  dHbustartGhrorizke, November 19,
2014

2KAES Al Aa 200A2dza GKIG + RSOfEAYS Ay 2Af LINAOSa gAtf yS3AlF (A
our estimates suggests a moderdte mild impact. In fact, in the more severe demand

side scenario, growtis pulled 2.3 (percent points) below our baseline. In spite of losing

nearly 34.9K in the mining sector jobs, home prices also remain largely unaffected by

the direct impact fronthe mining sector.

This could be explained from the fact that large O&G caoepacan offset losses from
drilling and exploration activities with refining, since oil prices act as a boost to this

CDS 4
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sector. In addition, as a share of employment, the mining sector only accounts for 3.5%
of all employees and in fact is only 2.0 % otditel population.

S5SNI . Afft DAfYSNRAE o6LyadAddziS F2NJ wS3IAz2ylt C2NBOlFaldAy3d G GKS |
prices and Houston EconomyHouston Chronicle, November 25, 2014

Nearly half of Houston jobs are tied to the energy sector in some waiR aitagdt

Gilmer, who heads the Institute for Regional Forecasting at the University of Houston. If
oil prices recover slightly, as predicted, the best Houstonians should hope for is an
economic plateau over the next three years. The Houston area wilatiikenly

76,000 jobs a year on average, compared with the 120,000 jobs it added this year, he
said.

If oil stays around $75 a barrel or drops further, U.S. producers will be forced to cut back
dramatically on drilling. Analysts at Baird Equity Researchp@stimated that if

prices remain at current levels, North America could see a 10 percent cut in spending by
oil and gas companies and a 25 percent reduction in the number of operating rigs.

Under that scenario, Gilmer said during a recent presentationston would average
only 50,000 new jobs a year, much slower than the rest of the nation.

"Crude in the $8890 a barrel range means modest cutbacks," Gilmer summed up. "At
$70$74 a barrel oil ... the Houston oil sector will be off, and that is thé risk

If the energy sector laysff just 1 percent of its workforce, that's 17,000 lost Houston
jobs, he added. The sector has already seen some layoffs. Houston oil driller Hercules
Offshore plans to lagff 324 rig workers, and Shell's Houstmsed explorton and
production unit for the Americas plans to cut 400 positions.

This pullback in oil and natural gas spending will test claims that Houston's economy
has diversified.

Gilmer said cheap oil and natural gas prices mean cheaper inputs for the refindries
petrochemical plants along the Houston Ship Channel. He said the industrial boom on
Houston's east side will likely continue for the next few years, keeping construction
workers busy.

¢KS DNBFGSNI I 2dzad2y t I NIYySNEKAIiifudedthesanp | 2dzad2y 9YLX 28YSyid C2NJ
comments abouthe effects of lower oil prices December 11, 2014

No one knows how far oil prices will fall in the coming months. Most oil companies
would be grateful if prices remained that high. In early December, crude futures on the
New York Mercantile Exchange traded between $65 and $68 per barrel through the end

CDS %
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2T Qup® wSOSyid YSRAIF NBLRNIA& &adz33SaiaSR GKS {ldzRAa ¢2dd R 06S O
per barrel.

Onethingiscertaini KS Ay RdzaGNE 6Aff RNAfvestorF SGSNI 6Stfta ySEG &SN az22Re
Services expects independents to cut their exploration budgets by 20 percent. An

analysis by Tudor, Pickering, Holt & Co. suggests exploration budgets could fall 30

LISNDSYyd 2NJ Y2NB AY Qmp®d® . 20K ¢dzZR2NJ t AOYSNAyYy 3 |
codzy it G2 FlLtf o0& pnn dzyAitia o0& GKS SyR 2F QupI 4
number of wells drilled. Every basin will see a significant drop in activity, even the Eagle

Ford, Permian and Bakken.

For the past four years, conventional wisdom held tiratreakeven point for drilling a

well in the Eagle Ford is $70 a barrel and between $50 and $80 in the Permian. The EIA
estimates the breakeven for the Bakken much lower at $42. Those floors will be tested
in the coming months.

As exploration firms putlack and the rig count falls, they will gain leverage to

negotiate cheaper rates which will lower breaken points. Land acquisition, a

significant upfront cost, will slow. Firms will work prospects already in their portfolios,

focusing on wells that tura profit at lower prices. Companies will utilize technologies

to increase production from existing wells and test whether wells can be spaced closer

without sacrificing overall production. The industry will adapt, and consequently

production growth will ot slow as quickly as OPEC hopes. The U.S. now produces 9.1

YAtEA2Y oO6FNNBfa& LISNIRF&T 9L! F2NBOFada LINRPRdAOGAZY gAftf | @SNI:
returns to Gaddafera production levels or sanctions are lifted against Iran, the glut

and subsequenbiv oil prices may linger.

A shakeout in the industry will undoubtedly occur. That change began with the pending
HalliburtonBaker Hughes merger. Expect more mergers in the future.

Balance sheets will be as important as the economics of drilling individilsl

Companies burdened with debt will fold, providing others with opportunities to acquire

assets at bargain prices. Service firms with offices in remote locations will consolidate,

Y2ald tA1Ste Ayd2 12dadz2y o ¢ Kiepeatgdeltin G KS LI G
iKS Qmnad asS3lF LINera2SOia Ay GKSANI SFNXe adl 3
underway will continue. In a year or two, perhaps more, the industry will emerge leaner

and more efficient, and production growth will resume.

CDS %
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Expert stimates of Houston region job growth for 2018 suggest a tapering of recent trends but do

y2i LINBRAOUG GKS 220 t2aasSa 2 FAsdikBsedplegioudEywye NEOSaarzy 2F GKS SIENIe& wmdoy
Greater Houston Partnership predicts that the @gwill add 62,900 jobs in 2015. Th#+IRF predicts

job grow of 76,000 per year for the next 3 years if oil prices recanveéithey predict jobs growth of

50,000 per year for the next 3 years assuming that oil prices do not recover.

Recall thal 2 dza (i ®wixésundistrongly at the end of the 1980s, despite oil prices not having
recovered significantly at that point from the mi®80s crash. In the late 1990s after the Asian financial
ONRarAas ¢gKSy 2Af LINAOSAE I f a2 bitfadzglod®rpace.l 2dzai2y Qa INBGGK Ftaz2 02y dAyd

Two elements of the Houston economy that must not be overlooked are:

1. The Houston economy | 2dai2yQa 902y2YA0 5
is much less dependent

on upstream and
downstream energy

. . 201
sectors than it was in 1986
1986’ When an Dovnstream
estimated 84% of the Sefining & [RHo-EneaY MNon-Enetgy
. hemicals 16% 0%
Houston economic base 16%
was dependent on ( [ Bownsiroam
those two sectors. By ik Upstoam

 15%

2011, the last year that
the UHIRF made the
analysis shown at the
right, nonenergy
sectors accounted for Source: University of Houston, Institute for Regional Forecasting (2011 was the
50% of the economic year of this dat
base.

2. ¢KS R2gyaldNBlIY &aS00G2N 2T | 2dedléwent@Qdeprded2y2Ye aidlyRa (2 oSySF¥Aid FNI
Recentrefining and petrochemical plant expansicasngthe Houston Ship iannel andn the
Baytown areaxpectedto remainquite viablein spite of depressed crude oil pricasd will
producea significanmumber ofnew jobs inthe region.

CDS 3
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Forecast Shares From Wwo Forecasts

The tables below illustrate the shifishare results for both population and employmenttie forecast

issued for this projectThe percentages in the table represent the county shares of the regional growth
in each time period Historical data is included ante bold type is the forecast shares.

Shares of Historical and Future Growth by @ty CDS-orecast

County Share of Regidr@opulation Change

‘ Brazoria

Cham

‘ Ft. Bend

Galves

‘Harris ‘Liberty ‘

Mont-

’ Waller

Period bers ton gomery

1970 to 1980 6.54% 0.68% 8.39% 2.77%| 71.24% 1.50% 8.30% 2.11%
1980 to 1990 3.61% 0.25%| 15.42%| 3.54%| 66.70% 0.92% 8.97% 0.59%
1990 to 1995 5.06% 0.46%| 13.35%| 2.48%| 63.33% 1.72%| 12.72%| 0.88%
1995 to 2000 5.46% 0.73%| 13.93% 3.94%| 61.49% 1.92%| 11.52% 1.04%
2000 to 2005 6.94% 0.66%| 17.00% 5.08%| 56.24% 0.52%| 12.83% 0.70%
2005 to 2010 5.06% 0.78%| 20.22% 2.16%| 56.85% 0.40%| 13.55% 0.97%
2010 to 2015 7.25% 0.88%| 22.21%| 5.35%| 46.06% 1.18%| 15.60% 1.48%
2015 to 2020 8.76% 1.02%| 19.07% 6.99% | 44.08% 2.32%| 15.06% 2.70%
2020 to 2025 9.75% 1.15%| 18.16% 7.70%| 39.51% 3.19%| 17.25% 3.27%
2025 to 2030 10.31% 1.36%| 18.45% 7.86% | 35.13%| 4.66%| 17.46%| 4.77%
2030 to 2035 10.84% 1.65%| 18.47% 7.83%| 30.11% 5.80%| 19.31% 5.99%
2035 to 2040 11.38%| 2.01%| 19.48%| 8.21%| 25.65% 6.81%| 19.80% 6.66%

County Share of Regidnamployment Change

’ Cham ‘ Galves ’ ’ ‘

Period Brazoria | bers Ft. Bend | ton Harris Liberty Waller
1970 to 1980 4.80% 0.56% 3.28% 1.95%)| 85.84%| 0.83%| 2.39%| 0.35%
1980 to 1990 1.48%| -0.73% 6.64%| 3.79%| 79.12%| 0.20%| 8.62%| 0.87%
1990 to 1995 1.38% 0.79%| 10.27%| 3.25%| 72.74%| 0.63%| 10.24%| 0.69%
1995 to 2000 1.51% 0.41%| 11.49%| 1.22%| 73.90%| 0.38%| 10.63%| 0.45%
2000 to 2005 3.70% 0.47%| 14.90%| 1.86%| 56.16%| 0.39%| 19.00%| 3.52%
2005 to 2010 3.95% 0.53%| 11.74%| 3.74%| 65.87%| 0.09%| 13.50%| 0.58%
2010 to 2015 3.70% 0.76%| 11.04%| 3.41%| 68.55%| 0.69%| 11.12%| 0.73%
2015 to 2020 4.30% 1.08%| 17.87%| 4.29%| 49.99% 1.47%| 19.26% 1.75%
2020 to 2025 4.63% 1.15%| 20.80%| 4.69%| 43.77%| 2.31%| 19.93%| 2.73%
2025 to 2030 4.76% 1.62%| 21.79%| 4.76%| 39.23%| 3.60%| 21.12%| 3.12%
2030 to 2035 5.20% 1.97%| 22.05%| 4.83%| 35.26%| 4.75%| 22.78%| 3.17%
2035 to 2040 5.71% 2.15%| 22.52%| 4.90%| 32.83%| 5.00%| 22.79%| 4.11%

By comparison, the following taldellustratethe similar growthshares by county in the-8AC 1Q 2015

forecast.

CDS
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Shares of Historical andufure Growth by County HGAC 1Q 201Borecast
County Share dRegional Population Change

Cham Galves Mont-
Period ‘ Brazoria | bers ‘ Ft. Bend | ton ‘ Harris ‘ Liberty ‘ gomery ‘ Waller
2010 to 2015 6.15% 0.51%| 18.03% 7.21%| 53.28% 0.49%| 14.25% 0.09%
2015 to 2020 5.92% 0.54%| 16.91% 5.38%| 55.04% 0.40%| 15.35% 0.45%

2020 to 2025 11.32% 0.63%| 14.29% 8.18% | 42.65% 1.80%| 19.53% 1.59%
2025 to 2030 12.41% 0.62%| 13.42% 9.18%| 39.62% 2.78%| 20.54% 1.42%
2030 to 2035 14.33% 0.59%| 11.02% 7.06%| 35.80% 5.10%| 24.05% 2.05%
2035 to 2040 15.10% 0.59%| 10.73% 7.53%| 32.94% 5.11%| 24.52% 3.49%

County Share of Regional Employment Change

Mont-
Ft. Bend | ton is Liberty gomery | Waller

am ‘ Galves

Brazoria | be
2010 to 2015 2.05% 0.46%| 11.33% 1.97%| 76.86% 0.04% 6.93% 0.35%
2015 to 2020 1.54% 0.41%| 13.38% 3.95%| 67.69% 0.05%| 11.47% 1.53%
2020 to 2025 4.17% 0.40% 6.97% 2.41%| 81.34% 0.24% 4.18% 0.29%
2025 to 2030 8.16% 0.38% 9.45% 4.69%| 70.51% 0.89% 5.64% 0.28%
2030 to 2035 6.42% 0.36% 5.73% 9.51%| 65.46% 2.10% 9.96% 0.45%
2035 to 2040 9.70% 0.37% 5.66% | 13.40%| 55.35% 3.60%| 11.19% 0.74%
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The tabés below illustrate thdorecast shiftshare results for both population and employment in the
Houston MSAor the CDS ForecasfThe percentages in the table represent the county shares of the
total 8-county region in each time periodistorical data is included ante bold type is the forecast
shares.

County Shares of Historical and FutuPepulation and Employment CDS-orecast
County Share dRegional Population
Galves

Mont-

‘ Ft. Bend‘ ton ‘ Harris ‘ Liberty ‘ gomery ’ Waller
1970 4.97%| 0.56%| 2.40%| 7.78%| 79.86%| 1.51%| 2.27%| 0.65%

1980 5.44% 0.59% 4.20% 6.28%| 77.27% 1.51% 4.08% 0.63%
1990 5.14% 0.54% 6.04% 5.83%| 75.53% 1.41% 4.88% 0.63%
1995 5.13% 0.53% 6.57% 5.59%| 74.65% 1.44% 5.45% 0.65%
2000 5.18% 0.56% 7.59% 5.36%| 72.82% 1.50% 6.29% 0.70%
2005 5.35% 0.57% 8.51% 5.33%| 71.20% 1.41% 6.93% 0.70%
2010 5.20% 0.60% 9.97% 4.94%| 69.62% 1.21% 7.78% 0.68%
2015 5.38% 0.62%| 11.01% 4.97%| 67.61% 1.21% 8.45% 0.75%
2020 5.74% 0.67%| 11.88% 5.19%| 65.08% 1.33% 9.16% 0.96%
2025 6.14% 0.71%| 12.50% 5.44%| 62.56% 1.51% 9.96% 1.19%
2030 6.46% 0.76% | 12.95% 5.62%| 60.46% 1.75%| 10.53% 1.46%
2035 6.74% 0.82%| 13.31% 5.76%| 58.49% 2.02%| 11.10% 1.75%
2040 7.02% 0.89%| 13.68% 5.91%| 56.54% 2.30%| 11.62% 2.04%

County Share dRegional Employment
Cham Galves Mont-
Year Brazoria | bers Ft. Bend | ton Harris Liberty | gomery | Waller

1970 3.75%| 0.39% 1.57%| 6.52%| 85.49%| 0.88%| 1.04%| 0.38%
1980 4.21%| 0.46%| 2.32%| 4.50%| 85.64%| 0.86%| 1.63%| 0.37%
1990 3.92%| 0.33%| 2.79%| 4.43%| 84.94%| 0.79%| 2.39%| 0.42%
1995 3.77%| 0.36%| 3.22%| 4.36%| 84.24%| 0.78%| 2.84%| 0.44%
2000 3.44%| 0.37%| 4.43%| 3.90%| 82.72%| 0.72%| 3.98%| 0.44%
2005 3.45%| 0.37%| 4.81%| 3.83%| 81.77%| 0.71%| 4.52%| 0.55%
2010 3.49%| 0.38%| 5.30%| 3.82%| 80.63%| 0.66%| 5.16%| 0.55%
2015 3.52%| 0.44%| 6.28%| 3.76%| 78.68%| 0.66%| 6.09%| 0.58%
2020 357%| 0.48%| 7.04%| 3.79%| 76.80%| 0.71%| 6.95%| 0.65%
2025 3.66%| 0.54%| 8.28%| 3.87%| 73.82%| 0.86%| 8.12%| 0.84%
2030 3.74%| 0.62%| 9.20%| 3.93%| 71.47%| 1.04%| 9.01% 1.00%
2035 3.82%| 0.69%| 9.94%| 3.98%| 69.39%| 1.26%| 9.80% 1.12%
2040 3.93%| 0.78%)| 10.65%| 4.04%| 67.32%| 1.47%| 10.53%| 1.29%

By comparison, the following tatdellustratethe similar growthshares by county in the-8AC 1Q 2015
forecast.

CDS “
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County Shares of Historical and Future Population and EmployntgttGAC 1Q 2015
Forecast

County Share of Regional Population
Cham Galves

Mont-

‘ Ft. Bend ‘ Harris ‘ Liberty ‘ ’ Waller

‘ Brazoria

bers ton gomery
2010 5.21% 0.60% 9.95% 4.94%| 69.62% 1.21% 7.79% 0.68%
2015 5.31% 0.59%| 10.83%| 5.19%| 67.84% 1.13% 8.49% 0.62%
2020 5.37% 0.59%| 11.42%| 5.20%| 66.60% 1.06% 9.16% 0.60%
2025 5.90% 0.59%| 11.68%| 5.47%| 64.47% 1.13%| 10.08% 0.69%
2030 6.43% 0.59%| 11.82%| 5.77%| 62.43% 1.26%| 10.94% 0.75%
2035 7.02% 0.59%| 11.76%| 5.87%| 60.44% 1.55%| 11.92% 0.85%
2040 7.58% 0.59% | 11.69%| 5.98%| 58.55% 1.80%| 12.78% 1.03%

County Share of Regional Employment

‘ ‘ Cham ‘ Galves ‘ ‘ ‘
Brazoria | bers Ft. Bend | ton Harris Liberty Waller
3.08%| 0.45%| 5.41%| 3.48%| 81.55%| 0.52%| 5.10%| 0.41%
2015 2.96%| 0.45%| 6.11%| 3.30%| 81.00%| 0.46%| 5.31%| 0.40%
2020 2.84%| 0.45%| 6.72%| 3.36%| 79.88%| 0.43%| 5.83%| 0.50%
2025 2.94%| 0.45%| 6.74%| 3.29%| 79.98%| 0.41%| 5.71%| 0.48%
2030 3.28%| 0.44%| 6.92%| 3.38%| 79.36%| 0.45%| 5.70%| 0.47%
2035 3.48%| 0.44%| 6.84%| 3.76%| 78.49%| 0.55%| 5.97%| 0.47%
2040 3.86%| 0.43%| 6.77%| 4.35%| 77.08%| 0.74%| 6.29%| 0.49%

A comparison of the various counligvel forecasts for population and jobs that were considered by CDS,

including the selected base forecast (the adjusted IRF), is given on the following pages.
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Small Area Forecast Method Overview

The previously mentioned Houston Galveston 5. Account for neaterm residential and

Area Council (AC) forecast is available a commercial developments that have been

smaller geographic areds addition to its county recently announced or begun.

and regionwide levels.CDS was &ked with 6. ImpleY Sy i -3 KalaNGRET GF 2 NB OF a i Ay 3
providing an independent forecast usingdH / Q& methodology at theRegional Analysis Zone

geographic forecasting structure and providing (RAZlevel CDS created new RAZs for this

values for the same forecasting data variables. project, as HGAC no longer uses these

This meant that CDS would need to create geographles Thiskes into account:

datasets fqr allof D! / Qa ¢ NJ ¥ T AO Yyl tLeeh%tor%al tr/ér?dgs a
(TAZs) thiinclude values for all output variables

NBljdA NBR o0& GKS I 3ISyde Qs ?%@%@WWWWﬁ@WW@%@éRStm

general, the methodologio create these ousing and jobs

independent forecast datasetscluded the - announced major developments

following steps. - the land available for new development

1..83xy sAGK GKS /5{ Qmp - Flkeyasreas i the commudity BrnewS 31 2 y | §
and county leels. development based on locally influenced

2. Investigatehistorical growth trends from: qualitative factors

- the decceniallecennialUS Census and 7. Disaggregate the RAZ forecast into the smaller
other Census Bureau sources such as the  11affic Analysisahes(TAZ)
American Community Survey (ACS) and 8. Disaggregate the TAZ forecast for households

Longitudinal Employeousehold and employmentby D! / Qa RFGF OFiS32NASa®

Dynamics (LEHD).

- PCensuor ArcView, a program that
distributes and displays Neilsen/Claritas
demograplic data which included 1990,
2000 and 2010Census dta, estimates for
2005 and 2014s well as projections to
2019 at the census block level

- historical employment informatiofrom
the Texas Workforce Commission
(TWC)/Bureau of Labor Statistics (BLS)

- previows the HGAC forecasting efforts

3. Investigate theopinions andorecass of area
governmental agencies, private organizations,
and area experts.

4. Evaluate the potential growth inducing effects
of the SH 249 Toll Roauhd other major
infrastructure improvementsincluding the
Grand Parkway

CDS 2
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Regional

Forecast

‘ CDS ‘15 Forecast

County Forecasts

CDS-R
Analy Zones
(RAZ)

‘ Growth Allocation

H-GAC Traffic

Analysis Zones
(TAZ)

‘ Disaggregation

Households and

Employment by
Type
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Forecasting Population and JolggCounty Control Totals

County Level and Region Growth Projections

Year &County | 57 oria Clizrg Ft. Bend | Galveston| Harris Liberty Wik Waller
CMSA bers gomery
POPULATION
1970| 2,181,316 108,312 12,187 52,314 169,812| 1,741,913 33,014 49,479 14,285
1980 | 3,118,480 169,587 18,538 130,962 195,738 2,409,547 47,088 127,222 19,798
1990 | 3,731,131 191,707 20,088 225,421 217,399 2,818,199 52,726 182,201 23,390 18,790
1995| 4,021,841 206,421 21,416 264,235 224,620| 3,002,304 57,713 219,190 25,941
2000 | 4,669,589 241,767 26,031 354,452 250,158 3,400,578 70,154 293,786 32,663 23,529
Popu 2005| 5,109,124| 273,338 29,122 451,391 272,316 | 3,604,232 75,104 367,857 35,764 25,068
lation by 2010| 5,814,383| 302,607 34,867 579,439 287,012| 4,047,935 70,499 452,522 39,502 23,592
Year 2015| 6,357,303| 341,964 39,646 700,025 316,037| 4,297,986 76,913 537,223 47,510 24,588
2020 | 7,122,108| 408,949 47,425 845,895 369,468| 4,635,121 94,689 652,419 68,143 25,694
2025| 7,902,562| 485,061 56,413 987,645 429,595 4,943,509| 119,602| 787,057 93,680 26,902
2030 | 8,557,433| 552,577 65,300| 1,108,498 481,040 5,173,582| 150,113| 901,428 124,894 28,720
2035| 9,151,620 616,963 75,111| 1,218,223 527,549| 5,352,493 184,601| 1,016,169 160,510 33,406
2040 9,728,922| 682,680 86,710 1,330,687 574,958| 5,500,554 223,929]| 1,130,472 198,933 39,248
Annual '00-'10 114,479 6,084 884 22,499 3,685 64,736 35 15,874 684 6
Average | '10-20 130,773 10,634 1,256 26,646 8,246 58,719 2,419 19,990 2,864 210
g(r)(')a\;vth '20-'30 143,532 14,363 1,787 26,260 11,157 53,846 5,542 24,901 5,675 303
by '30-'40 117,149| 13,010 2,141 22,219 9,392 32,697 7,382 22,904 7,404 1,053
Period '10-40 130,485| 12,669 1,728 25,042 9,598 48,421 5,114 22,598 5,314 522
JOBS
1970 904,142 33,873 3,509 14,159 58,934| 772,907 7,919 9,403 3,438
1980| 1,616,123 68,052 7,482 37,545 72,7991 1,384,104 13,854 26,388 5,899
1990 | 1,811,944 70,950 6,048 50,546 80,224 1,539,045 14,251 43,268 7,612 7,460
1995| 1,922,608 72,482 6,921 61,908 83,826 1,619,544 14,951 54,602 8,373
2000 | 2,252,103 77,472 8,288 99,768 94,138 1,855,051 17,901 89,634 9,851 9,260
2005 2,343,072 80,250 8,787 112,936 96,956 1,906,019 18,862 108,484 10,778 10,110
.ic;l;sr By 2010| 2,516,630 87,619 9,637 135,985 96,165| 2,026,916 16,492 129,965 13,851 7,256
2015 2,980,160| 104,760 13,150 187,180 111,970]| 2,344,680 19,710 181,490 17,220 8,545
2020 | 3,189,243 113,741 15,409 224,534 120,947 2,449,192 22,789 221,760 20,872 9,053
2025| 3,504,786 128,346 19,029| 290,176| 135,743]| 2,587,309 30,064| 284,636 29,483 10,041
2030 | 3,760,787| 140,527 23,169 345,962 147,918 2,687,748 39,290 338,696 37,477 10,964
2035 3,989,554| 152,419 27,681 396,396 158,967 2,768,407 50,149 390,819 44,718 11,863
2040 | 4,228,812| 166,074 32,819 450,272 170,701| 2,846,949 62,109 445,347 54,541 13,737
Annual '‘00-'10 26,453 1,015 135 3,622 203 17,187 -141 4,033 400 -200
Average | '10-20 67,261 2,612 577 8,855 2478| 42,228 630 9,179 702 180
éc:’g\SAnh '20-'30 57,154 2,679 776 12,143 2,697 23,856 1,650 11,694 1,661 191
by '30-'40 46,802 2,555 965 10,431 2,278 15,920 2,282 10,665 1,706 277
Period '10-'40 57,073 2,615 773 10,476 2,485 27,334 1,521 10,513 1,356 216
44
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Use of he CDSlefined Regional Analysis Zones (RAZ)
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In past forecasting projects, CDS
usedHD! / Qa wS3IA2YyI
ZonegRAZ) as an intermediate

Map of CDSlefined Regional Analysis Zones

step in the shiftshare process
between the countylevel control
totals and the smaller TAZ
geographies. Several years age, F
GAC discontinued the use of RAZ
for issuing and analyzing forecasts
Despite this, CDS continued tceus
RAZas an intermediate step in the |
shift-share process as the TAZ P SN
structure HGAC and CDi@mith ‘
continued to use remained J 4
consistent with the RAZ

boundaries. ht o

H-GAChas also since developed a
new TAZ structurayhich CDS is
now using for all forecastomg - -
forward. Unlike the old TAZs, this -
new structure does not conform
precisely to the boundaries of the
previous RAZs, though the
differences are generally fairly
minor. Despite these minor
differences the new TAZcanbe
matched relatively well witla RAZ
geography.CDS matched up the
new TAZs as closely as possible tc
the old RAZ boundaries and
created a redefined set of RAZs
(map to right) fitted to the
boundaries of the new TAZs. Thes
zones are similarto® ! / Qa v
but are not identical. Thiwas

done in order to continue to use
the RAZevel as an intermediate
step in the shiftshare process and
G2 6SGUSNI SYylofd |uw w

Eight County Region

3 . N

= v us

" m -

i

previous forecast work done for

the old TAZ structure into the new
structure.

CDS
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Starting with Histaical and ForecasData at the RAZand TAZevels

It wasbeyond the scope of this report and the models available to the project team to produce a
complete forecast for the entire Houston metropolitan region and every Traffic Analysis Zone (TAZ) from
scratch. CDSegan this forecasting process, as it has every forecast since the original 2011 Grand
Parkway project, by using its most recent previous forecast as a stpdingin terms of shiftshare

allocations at the RAZ and TAZ levdlkis is done to incorpate and build upon previous work and
expectations, as none of the transportation projects CDS has been asked to camsid@ssumel to be

planned in lieu of othersCDShen compiled the data on recent trends (1990 to1®) at the TAZ

geographic level ahrecent forecasts by #6AC. Those data were evaluated and adjustments were

made to the forecasts using a variety of methods.

The 2010 Base

Theoriginal CDS forecadbne in 2011lbegan by identifying the appropriate 2010 base year data for
population houwsing unitsand employment.This data has carried through all subsequent forecast

projects with one major alteration. Beginning with the Grand Parkway Segmdrftwé&rast issued in

2015, CDS uses population in households and total households/occupisihg units instead of total
population and housing units for both base and forecast years. The following is the process at which this
information was obtained.

Populationand Households

The 201(opulation forTAZsvasbased on the householand househdd populationat the G&nsus
blocklevelfrom the 2010 Census

Employment (Jobs)

Determining the 2010 base jobs by RAZ was substantially more difficult than housing and population.

The reason is that there are no small area job estimates that aredb@seeliable data such as the

Census. The U.S. Bureau of the Census County Business Patterns provides the most verifiable data but

the lowest levéof geography available Zpcode For their most recent forecast;BAC estimated the

number of jobs in smakreas using the county appraisal distdata, augmented by informatiomndm

LYF2!{!'nw YR FTNBY AYUiSNYylIf FyYyR 20KSNJ d2d2NDSa y23G NB@SIFHf{SR (2 /5{®

One option that CDS has access to isNigsenClaritasBusiness Facts® database for very small areas

(Census block groups) through PCerfsu#\rcView Claritas Business Facts® is developed using the

LyF2!{!nw RIFGF FAES + & AGa oFa&asS az2dNOSe® ¢KS Ly¥F2!{!xn RFGlIolIlaAaS 2F 208
from over 4,900 Yellow Page directories published each year by Regional Bell Operating Companies

ow. h/ Qauv FyR AYRSLISYRSyi( LK2yS O02YLI yASad LyF2!{!u faz O2YLAtSa NB
White Pages, regular White Pagésjeral, state and mnicipal govenment Blue Pages, annual reports

(publiclyK St R 02 YLl yASa0 AYRAzZAONARLFE FyR NBIA2YyIf o0dzaAySaa 22dNyIfaoe Ly
information through several routines to ensure that the final product will be dependable for use by

salespeople and markete interested in using its contents for mailing campaigns. That includes calling

existing and new businesses at least once each year to verify and collect new information.

Another option for current job estimates is to use the square feet of commercilibgs, office, retail,
industrial and institutional buildings from the county appraisal districts to estimate the number of jobs

CDS 4
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at eachfacility. CDS appliedBl! / Q& a4l GSR NI 47 Square Feet per Emplovee bé i LISNJ
job as in the table on the right. Unfortunately that method did not q P ploy

produce consistentesults. Building Activity
Ultimately, the historical and current employment estimates were [l RIS SQFlT Per
developed from a variety of source$he 1990 and 2000 jobs

estimates come from the special tabulations of the U.S. Decennia ol EEif A

Census (CTTP) provided by th&AC. The 2005 estimatef jobs Health Care 350
comes fromthe D ! / Q &-2085forguast. The020 Lodging 917
employment estimate was ultimatelyased on figureissued by Retail 500
Nielsen/Claritas based on thefttSA data previously described. Office 225

In all cases the values for the historical and bgsar (2010) dta for Public Assembly 1,000
employment and population were adjusted proportionally to matct |["warehouse 1,000
the countylevel totals provided by th&exas Workforce TonEtal 625
Cemissie@ommissiofBLS and the CDS 2015 forecast control tota -

The historical and projected population and jobs datd®pS Robig 0
defined)RAZ is presented in the appendices of this report.

Switching the CDS Forecast to the newGAC TAZ structure

The new HGAC TAZ forecast structure required for the SH 249 toll road project differs significantly from

the one that formed the basisto / 5{ Q LINB @A 2 dza-GACZTNDSs@uctaré corbained2®® 2t R |
zones, a humber that grew to over 3,500 zones in more recent forecasts as CDS aSdn@ébMvided

several TAZs into smaller zones for a variety of purposes. The-®MCHTAZ struate contains 5,217

zones, and much like with the RAZs, many of these zones do not conform to the boundaries of the old

TAZs or the modified zones used in later forecasts.

In order to maintain the work done for previous forecasts, CDS sought to transfendht recent

forecast done using the old zones into the new TAZ structlinés was done through a variety of

methods. In cases where the old and new zones where the same or very similar, the forecast

assumptions were left unchanged. In other zones$ ®Bgan with the data from the old structure zone

or zones that most closely match the new TAZ geography and modified the assumptions based on the

new base year historical data and the different expectations that may come from the area being

geographicallglifferent. Similarly, in new TAZs that make up fractions of older, larger TAZs, CDS divided

dzZlJ GKS 2t R T2ySQa FT2NBOLFad RIGEF dzaAy3 GKS o61a&aS @SFNI KAAG2NAOIE REGI
future of the land inside the new TAZs.

Using this proces§€DS was able to very nearly duplicate gnewth distributionof its most recently
issued prior forecast (Grand Parkway segments D through [) in the f@AMCGHTAZ structure. This data
g2dzf R £+ GSNJ 6S FdzNI KSNJ) I R3pklit &éarcls. | aSR 2y /5{Q {1 und LNRB2SOI
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Future Tansportation Network Assumption

In preparing the small area forecasts, it is clear that future transportation networks and the accessibility
of the small area zones are affected by transportation infrastructure improvements over limas

beyond the scope of this work to develop sophisticated models that took into account all changes in the
transportation network including both highways and public transit. Therefore for this analysis it was
assumed that transportation improvementsowld continue over time to serve the existing and new
residents of the community and that any transportation funding crisis, regardless of how real it may
seem today, will be ulthatelyresolved because of citizen demands. Therefore, for the purposéssof t
effort, it was assumed that the relative accessibility of the various zones in the region would not
significantlychange over time. However, recently opened ptehned facilities such as thextension of

the Fort Bend Toll Road and the Westpark Rolad, theSH 249Tomball Tollway, th&rand Parkway,

the Fort Bend an€ity of HoustorMajor Thoroughfare Plans, known enhancensotexisting facities

such as improvements to (290, SH 288I-45 South and-45 North, and light rail extensions were

included.

Contact with Area Agencies and Organizations

In the course of developing smatka forecastsor previous Traffic and Revenue studi€DS sought

out the demographic and economic proj@nsand opiniongrom key public sector agenciesid

officialssening both the key areas around thell roads in questiomnd the Houston region as a whole.

/5 $g0al was to understand the projections used by thesganizations antb account for kowledge

and insight gained from conversations with the local organizations. Many of the organizations

contacted stated that they did not develop their ayprojections, and instead utilizetlose provided for

the region by HGAC. As previously mentiond#D! / LINE 2SO0 A2y & ¢ SNsBffortst a2 O2yAARSNBR Ay /5{Q
herein. Data from these organizations was collected both by contacting the organizations directly and

researching publically available data offered on their websites and other sources.

CDS spoke witandreviewedan initial forecast with the following offices and organizations (listed in the
order in which meetings took place):

1 Montgomery Chamber of Commerce
Magnolia Economic Development Corporation
Harris County Precinct 4

Montgomery County Precin@

Grimes County Precinct 2

Grimes County Precinct 4

= =4 -4 -4 —a -

City of Navasota

The comments made by these offices and organizations were factored into many of the adjustments
made to the smalbrea forecasts for this project.

CDS *
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The RAA_evel Forecasts

The brecasts at the RAZ level of geography were produced using skhift forecasting methodology

accounting for land availability throughout the process. The methodology involved establishment of

countylevel forecastdrom 2010 t0204Q0 Then the sharesf the future countyhouseholds population

and jobs were estimated for eachygar period. An example of the methodology, for Waller County is

shownbelow.

Shift Shae Analysis Example
RAZ SharesShare of County Job Growth in EaeYiéar Period

RAZ | 1990 |2000 |2005 |2010 |2015 |2020 |2025 |2030 [2035 | 2040
140 21.9% |0.8% |13.8% |222% |224% [227% [238% |[243% [24.3%
141 6.9% 47% |95% |11.1% |105% | 10.1% |9.7% | 95% | 9.5%
142 67.1% | 44.0% | 68.1% | 33.3% | 34.1% | 34.1% | 34.7% | 35.0% | 36.0%
143 4.1% 50.5% | 8.6% | 33.3% | 33.0% | 33.1% | 31.8% | 31.1% | 30.2%

100.0% | 100.0%| 100.0%[ 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Jobsc Total Number of Jobs in the RAZ in the Year Shown

JobSyeam = JOIB vear is + RAZShareream X [County Jobgeam = County JObSear n5]

RAZ | 1990 |2000 |2005 |2010 |2015 |2020 |2025 |2030 |2035 | 2040
140 [ 4,238 [ 4,729 [ 4,737 [5010 [5868 [7297 [9152 |[11,140 | 13,102 | 14,927
141 1,874 | 2,029 [2072 |2260 |2691 |3,361 |4186 | 4,995 |5760 | 6473
142 | 1,227 | 2,729 |3137 | 4,487 |5774 | 7951 | 10,734 | 13,634 | 16,458 | 19,159
143 | 274 365 833 1,004 [ 2291 |4,400 |7,099 |9750 | 12,261 | 14,523

Total | 7,612 [ 9,851 [ 10,778 | 12,761 | 16,623 | 23,008 | 31,172 [ 39,518 | 47,581 | 55,082

In each case, the shares of future growth were based on:

1 recenthistory of growth capture

1 information on growth fromarea agencies and organizations
1 expected faure capture of the growth

1 estimationof the capacity of the vacant developable or redevelopable lartie RAZ for new
development

CDS
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Distributing RAA_evel Forecast Data to the TAZ and SAZ

RAZ to TAZ
Allocation

H-GAC Traffic Analysis Zone (TAZ) Structure and Focus Area

The forecasts for the
199 RAZwvere
distributed to the
smallerTAZsfor the
entire 8county
region. The mapn
the rightillustrates

the 5,217H-GAC TAZs}- -

in the region as well
Fa I 4ac20dz
which particular
attention to new and
potential

development was
paid.

The methodology for
the distribution of the
expected growth
within the RAZs to the
smaller TAZwas
straightforward. For
this effort, the ©S
team:

1. Reviewed
information for each
RAZ including aerial
photographs, data

Ca Ry

A

e g
)
Caany

Mytepurda

e

o5 w0 "

from the appraisal
districts, information
from area agencies

and previous TARvel forecasts prepared by the GIAC;

2. Made an assessment as to the current distributiomofising units, jobs and population within each
TAZ as a percentage of the total RAZ (using the team knowledge of trends and developmenamptans);

3. Made an assessment of the future growth of housing and jobs in each TAZ of the expected growth of
the ertire RAZ; and applied those growth percentages to the expected RAZ total growth to produce
estimates of future growth of housing, population and jobs in the smaller zones.

CDS
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Forecasting Grimes County

Creation of TAZs

Grimes County is not
partofHD! / Qa
county forecasting
region, and thus, did
not havea pre
existing TAZ structure
to work with. For the
purposes of this
project, CDM Smith
defined 96 zones to
be used as TAZs
within Grimes
County. These zones|""
are largly made up

of groups of Census
block and block group
geographies.

Grimes County (TAZ) Structure

County to TAZ
Allocation

CDS employed the
same shiftshare
process for Grimes
County TAZs as it did
for the TAZs in the 8
county area. One key
difference was that
the intermediate step
of allocating the
county-wide forecasts
to a RAZ level. For Grimes County only, the county control totals are allocated directly to thEn&@AZ.
relatively small number of TAZs withBrimes County did not require an RAZ level to make adjusting the
forecads moremanagblenanageableas it does in counties with more zones.

CDS >
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Summary ofConsideredAdjustments

The following tabls illustratethe considered changes in the forecasts at the small dréeZ(and AZ
level. In some cases, change in the forecastregsired, in other cases, the original projections
adequately included the growth from the newly announced projects or changing condifigsy of
these considered adjustments were noted by the off&cmhd organizations that CDS met with during
the course of this project. Nearly all of the items on these lists are located within the Focus Area
illustrated on the previous pagelhere are two tables, one for adjustments related to population and
housirg (residential developments) and one for adjustments related to employment (commercial
developments). A total of9zonesin the main 8County area and 67 zones in Grimes County
(population and employment adjustments combinedjre specifically examinechd adjusted for this
forecast.

Population and Housing Adjustments

TAZ RAZ County
2113 118 | Harris Backfilling with homes now, adjusted up slightly
2118 119 | Harris Backfilling with homes now, adjusted up slightly
2187 123 | Harris New homesdnfilling, adjusted up
2194 120 | Harris Infill development occurring, adjusted up
2195 120 | Harris Infill development occurring, adjusted up
2196 120 | Harris Infill development occurring, adjusted up
2226 122 | Harris Backfilling with homes near CypreSeeek, adjusted up slightly
2227 122 | Harris Backfilling with homes near Cypress Creek, adjusted up slightly
2242 122 | Harris Backfilling with homes near Cypress Creek, adjusted up slightly
2243 122 | Harris Housing developing in this area now, expectedaatinue, adjusted up
2243 122 | Harris Backfilling with homes near Cypress Creek, no adjustment needed
2246 121 | Harris Housing developing in this area now, expected to continue, adjusted
4209 139 | Montgomery | Not enough land for intense developmeatljusted down
4210 139 | Montgomery | Not enough land for intense development, adjusted down
211 139 | Montgomery Additional housing growth driven by extension of Nicholls Sawmill Ro

adjusted up slightly

4212 139 | Montgomery | 600 lots proposed in "GleBaks", adjusted up

Woodtrace neighborhood will continue to add housing along Woodlarf

Sl i parkway extension, no adjustment needed

"Legacy" development of 1,100 acres and 3,000 houses is proposed

A2 L8| LBy well as 50(cre/1,000 home "Magnolia Ridge", adjusted up slightly

"Legacy" development of 1,100 acres and 3,000 houses is proposed,

4221 139 | Montgomery adjusted up slightly

175 acre expansion of "Mostyanor", some floodplain in zone, no

G L8| B ImEy adjustment necessary

4228 139 | Montgomery | 1,100 townhomes planned on west side, adjusted up

1,500 to 1,700 home "Magnolia Woods" planned also parts of the 6,0

D L LBy acre "Woodard Tract" located heradjusted up

4236 138 | Montgomery | Part of 6,000 acre "Woodard Tract", housing expected, adjusted up
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Az |RAz | county | Note/Adjustment
4237 138 | Montgomery | Location of "Bluejack National" golf course, adjusted up slightly

Heavily deed restricted area, housing developm&muld be limited,

4239 138 | Montgomery adjusted down

Part of 6,000 acre "Woodard Tract", housing expected there and in C

G e s Ranch and High meadow Ranch Estates, adjusted up

SenderaRanch and Montgomery Trace, development limited due to 13

Az L2 | il of vacant land, no adjustment needed
4265 136 | Montgomery | Handful of proposed housing, adjusted up
4580 190 | Chambers Growth severely limited by wetlands, adjusted down significantly
North side of SH 105, 3 miles out of Montgomery county, expected to
9327 - Grimes a growth corridor, forecast adjusted up
9359 - Grimes Growth in Bedias expected to be limited, forecast adjusted down
9434 | - Grimes Growth not expected to match original raterecast adjusted down
Growth expected along FM 1774 near Renaissance Festival grounds
9436 | - Grimes along FM 302, forecast sufficient
Eastern Navasota, expected to be where the city's growth is concentt
9439 - Grimes in the future, forecasadjusted up
National Oilwell Varco property, more land than they use, some hous|
9442 | - Grimes expected, forecast adjusted up slightly
9452 - Grimes Growth in Bedias expected to be limited, forecast adjusted down
Growth potential comingrom College Station to the West, forecast
9531 - Grimes adjusted up
Growth moving out of Montgomery County and up FM 1774 expected
95321 - Grimes forecast adjusted up slightly
Bordered by Montgoemr€ounty line and SH 105, and expected corrid
9533 - Grimes for growth, forecast adjusted up
Eastern Navasota, expected to be where the city's growth is concentr
9535 - Grimes in the future, forecast adjusted up

King Oaks subdivision currensiglling lots and 200 acres recently
purchased nearby for possible housing development, growth potential

9550 - Grimes coming from College Station to the West, forecast adjusted up

Large tract land owners said to be interested in selling to developers,
9570 - Grimes forecast adjusted up

Large tract land owners said to be interested in selling to developers,
9571 - Grimes forecast adjusted up
9573 - Grimes Located at SH 249 route and SH 105 intersection, forecast sufficient

Eastern Navasota, expectedhie where the city's growth is concentrate
9604 | - Grimes in the future, forecast adjusted up

Eastern Navasota, expected to be where the city's growth is concentr
9607 | - Grimes in the future, forecast adjusted up

Railroad and floodplain issues sholitdit growth, forecast adjusted
9618 - Grimes down
9619 - Grimes Central Navasota, limited opportunity for growth, forecast adjusted dd
9642 | - Grimes Central Navasota, limited opportunity for growth, forecast adjusted dg
9645 - Grimes Growth in Bediagxpected to be limited, forecast sufficient

CDS >
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Az |RAz | county | Note/Adjustme
9647 | - Grimes Growth in Bedias expected to be limited, forecast sufficient
9662 | - Grimes Bordered by SH 249 route and SH 105, forecast adjusted up
9665 | - Grimes Bordered by SH 249 route and FM 302, foreeaftisted up
9666 | - Grimes Bordered by SH 249 route and FM 302, forecast adjusted up
9667 | - Grimes Bordered by SH 249 route and FM 302, forecast adjusted up
9669 | - Grimes Bordered by SH 249 route and SH 105, forecast adjusted up slightly
9670 - Grimes Bordered by FM 1774 and SH 249 route, foreeagutechdjustedup
Crown Ranch subdivision under construction now, near SH 249 route
9671 - Grimes SH 105, forecast adjusted up
9674 | - Grimes Located near SH 249 route and SH 105 intersection, foradasited up
9677 - Grimes SH 105 frontage, forecast adjusted up slightly
9678 - Grimes Bordered by SH 249 route and SH 105, forecast adjusted up
9682 | - Grimes Large zone with SH 249 route frontage, forecast adjusted up
9683 | - Grimes SH 249 routdrontage, forecast adjusted up
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Employment Adjustments

TAZ RAZ County Note/Adjustment

2139 118 | Harris Deyeloplng as industrial, new county Precinct facility to be built as well,
adjusted up slightly

2140 118 | Harris Developing as industrial, adjusteg

2245 121 | Harris Job growth expected to occur elsewhere in area, adjusted down

4206 139 | Montgomery Expected to be mdu_stnal corridor along FM 1488 as well as site of Long
College campus, adjusted up

: : : : .

4208 139 | Montgomery Expected to be |ndu_str|abrr|dor along FM 1488 as well as site of Lone
College campus, adjusted up

4209 139 | Montgomery | Not enough land for intense development, adjusted down

4210 139 | Montgomery | Not enough land for intense development, adjusted down

4215 139 [ Montgomery | Retail expected in front of Woodtrace, adjusted up

4216 139 [ Montgomery [ No dense job growth expected, adjusted down

4217 139 | Montgomery | No dense job growth expected, adjusted down

1999 139 | Montgomery ?0 acres purchased for major retail center wiftocery and home
improvement anchors, adjusted up

4226 139 | Montgomery | New high school planned, post 2020, adjusted up slightly
Major retail and office/warehouse business park planned near west end

4228 139 | Montgomery | zone as well as proposed TomiRé#gional Hospital location, adjusted up
significantly
New medical facilities planned, expected to draw employment in

D HES | WEigelinely) office/warehouse type buildings, adjusted up

4237 138 | Montgomery Locauop of Blueljacklatlonall golf course community, 368 homes and 1
year buildout, adjusted up slightly

4240 138 | Montgomery PIa}nned new schools and some +sfved industrial possibilities, no
adjustments needed

4258 136 | Montgomery Ne_w middle and high school plannedtail expected on north end,
adjusted up

4265 136 [ Montgomery [ New business park under construction, adjusted up

1272 136 | Montgomery Rlaqned groceranchored shopping center and business park, adjusted
significantly

4580 190 [ Chambers | Growth severelyimited by wetlands, adjusted down significantly
North side of SH 105, 3 miles out of Montgomery county, expected to b
growth corridor and elementary school expansion already planned, fore|

9327 - Grimes adjusted up
RenaissancEestival grounds and FM 1774 and FM 302 frontage, near §

9436 | - Grimes 249 route, forecast sufficient
National Oilwell Varco property, more land than they use, retail and

9442 | - Grimes commercial expected along SH 105, forecast adjusted up
Growth notexpected to be significant in small Navasota blocks, forecas

9484 | - Grimes adjusted down

9516 | - Grimes Too much floodplain for significant growth, forecast adjusted down

9530 - Grimes Too much floodplain for significant growth, forecast adjusted down

9533 - Grimes SH 105 frontage, 300 acres for sale now, forecast adjusted up slightly

CDS
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TAZ |RAZ | County Note/Adjustment
9573] - Grimes Located at SH 249 route and SH 105 intersection, forecast adjusted up
9584 | - Grimes Too much floodplain for significant growth, forecast adjusted down
Navasota business park and National Oilwell Varco facility located here
9586 | - Grimes forecast sufficient
9598 - Grimes Walmart location, SH 6 and SH 105 frontage, forecast adjusted up
9604 | - Grimes SH 6 and SH 105 frontage, forecast adjusted up slightly
9607 | - Grimes Navasota High School, SH 6 frontage, forecast adjusted up
9610 - Grimes TDCJ Luther Unit Prison, forecast adjusted up slightly
Growth not expected to be significant around Singleton, forecast adjust:
9613 - Grimes down
Growth notexpected to be significant in small Navasota blocks, forecas
9614 | - Grimes adjusted down
Small business park located here, room for expansion but not at rates
9618 | - Grimes previously used, forecast adjusted down
Growth not expected to be significantsmall Navasota blocks, forecast
9619 - Grimes adjusted down
Growth not expected to be significant in small Navasota blocks, forecag
9622 - Grimes adjusted down
9623 - Grimes TDCJ Wallace Pack Unit Prison, forecast adjusted up slightly
9624 | - Grimes TDCJ Luther Urftrison, forecast sufficient
Bordered by SH 249 route and SH 105, high capacity electricity and fib
9662 | - Grimes optic infrastructure in place now for industrial users, forecast adjusted u
9665 | - Grimes Bordered by SH 249 route and FM 302, foreeattisted up slightly
9666 | - Grimes Bordered by SH 249 route and FM 302, forecast adjusted up
9667 | - Grimes Bordered by SH 249 route and FM 302, forecast adjusted up
Bordered by SH 249 route and SH 105, high capacity electricitjoand
optic infrastructure in place now for industrial users, forecast adjusted u
9669 | - Grimes slightly
9670 - Grimes FM 1774 and SH 249 route frontage, forecast adjusted up
SH 105 and SH 249 route frontage, high capacity electricity aneofitier
9671 - Grimes infrastructure in place now for industrial users, forecast adjusted up
9674 | - Grimes Located near SH 249 route and SH 105 intersection, forecast adjusted
9677 | - Grimes SH 105 frontage, forecast adjusted up slightly
9678 - Grimes Bordered by SH 24®ute and SH 105, forecast adjusted up
9682 | - Grimes Large zone with SH 249 route frontage, forecast sufficient
9683 - Grimes SH 249 route frontage, forecast adjusted up
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Disaggregation of Households and Employment by Type
In addition to producindorecasts using # ! / n@w TAZ structure, CDS was tasked with providing
disaggregated forecastfor households and employmeas HGAC doesThe household forecast was
disaggregated by multiple characteristics: household size, number of workers liiogsehold, and
household income level. The employment disaggregation is more straightforward, dividing up the total
number of jobs into ten industrgpecific categoriesAll of these categories and
disaggregatierdisaggregationvere defined by HGAC, ad CDS was tasked with matchindPH / Q a
format in the data that was deliveredlhe process CDS used to produce these disaggregated forecasts
is described in the figures belov€DS did not provide this disaggregation for Grimes County, as there
was no preaisting forecast to work with.

Household Disaggregation

) 1 | Create2010 base file of numbeaf HHs byige by TAZ from Census

C;fezfusrgziggfg‘ 2 | Compute average HH size by TAZ

size, by TAZ fo___ 3 | Create table of breakdown of HHs by size for typical TAZs by average HH size

CDS projection 4 Using average HH size for each TAZ in future periods, compute distributitbsdfy size by
TAZ in all future periods
Use HGAC file percentages of workers per HH and HH income by HH size to compute

Create starting| 5 | breakdowns of all variables for all future perioglasing our number of HHs by sigze
Base Demographi rounded to integers

File Locate TAZwhere the CDS forecast contains data but th&AC forecast does not and fill

these gaps with shares from similar nearby TAZs
From the Base @nographic File completed in Bompute the average number of workers

Make adjustments|

in the Focus Are per household and the average income of each TAZ into future periods
based upon| 8 Evaluate each TAZ in the Focus Area on future average income projections and make
reasonable, adjustment tothe Base Demographic File based on CDS expectations of future income

Example Household Disaggregated Data File Structure  H-GAC Income Range

The resultant file for each TAZ may look like this, with a maximum o Categories
records per TAZ. There are 5 categories for HH size, 3 for workers, Income | Household Income
5 for income (see chatb the right for income category definitions) Code | Range

TAZ | HHSZ | WORKERS[ HH INCOME | HHS 0 $0- 22K

1 1 0 0 2

1 1 1 0 3 1 $23-40K

1 1 1 1 1 2 $41-65K

1 ; (1) j 2 3 $66-100K

1 2 1 1 6 4 $101K+

1 2 2+ 2 12

1 2 2+ 3 25

1 3 1 2 11

1 3 2+ 3 6

1 4 1 0 11

1 4 2+ 1 2

1 4 2+ 2 5

1 5+ 1 0 1

1 5+ 2+ 2 1
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expectation of Evaluate each TAZ in the Focus Area on future average workers per HH projections an
demographic 9 | adjustment to the Base Demographic File based on CDS expectations oftfemoographic
shifts shifts.

EmploymentBisaggregagtioDisaggregation

H-GAC Employment Categories

Abbreviation | Description

EDUK12 Primary andsecondary educatio
EDUPOST | Postsecondary education
ENTERTAIN | Entertainment and medi&a
RESTAUR | Restaurant and hospitality

RETAIL Retail

INDUST Industrial and manufacturing
OFFICE Office, nonmedical

MEDL Hospital and clinic

MEDR Medicalprofessional

GOVERN Government, public agency

* These two categories remaininB! / Q& RA&F 33aANBIAFGSR F2NBOI ai
throughout every TAZ and forecast year. CDS also does not forecast jobs for these categories
retains theirplace in the table structure. Jobs that would fall in these two categories are assum
be located in the retail category.

Task Step | Action
) Use HGAC file percentages of jobs by land use category and apply to CDS j
Sl iy L f t to compute TAZ breakdowns of all categdioesll future periods
Base Employme pIEce p categ p :
File 2 Locate TAZs where the (;DS forecast coqtglns data but-@eCiforecast does
not and fill these gaps with shares from similar nearby TAZs
Make 3 Within the focus area only, evaluate each TAAdtermine if the distribution of
adjustments in jobs by category is reasonable based on current trends and CDS expectatio
the Focus Areg 4 | Make adjustments as necessary and create the final jobs file.
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2010¢ 2040 Projected Population Growth per Square Mile BHZ
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2010¢ 2040 Projected Job Growth per Square Mile B)Z
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2010¢ 2040 Projected Population Growth per Square Mile BZ¢ Focus Area

ale ) | 024 8 12 %

Clroeans
mEs Pogosed 54 143 Geves Courty
== Pupoied k14
— 343 T P
e CO8 42015 Formeunt
Wilher Tl Populatian Grow 10-20 per SaMi
;  leermantl
i "eaw
\ 7 B 2o w00
1 r | Rt
= i " N | N

Brazos -
County

Austin A |
Gounty N

CcDS %2



SH249 Toll Road Update Economic and Demographic Forecast Report

2010¢ 2040 ProjectedlobGrowth per Square Mile bff AZ¢ Focus Area
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The following charts compare this most rec&bS forecast with the-BAC 204®orecastprovidedto
CDS inhe first quarter of 2015 The green areas are where the G@8cast ofpopulation or job

growth from 2010 to 2040 igreater than thatof D! / @
are lower than HGAC. These charts divide the change by the area of the zone to eliminate bias for large

¢tKS NBR

I NBIF & I NB

vs. small zones. It is important to note that the3AC forecasts aexpected to be modified and

Comparison of Population Growth Density 20£2040
CDS Forecast Compared witQ 205 H-GAC 2040 Forecast by TAZ
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updated every quarter for the foreseeable futurlo Grimes County data is mapped, a&AC does
not forecast Grimes County.

Comparison of Job Growth Density 20& @040
CDS Forecast Compared witQ 205 H-GAC 2040 Forecast BAZ

CDS o





































































