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Dzone Nonattainment & Air Quality

2016 OZONE SEASON
Eight-Hour Ozone Historical Trends
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Consecutive Three-Year Periods

*Antainment Goal - According to the US EPA National Ambient Air Quality Standards, attanment isreached when, at each monitor, the Design Vaive (three-year
average ofthe annual fourth-highest daiy maximum eight-hour average ozone concentration) is equal to or lessthan 70 parts per billion (ppb).
ANot a fullyear of data, current asof 10/30/2016 Source: NCTCOG TR Dept
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STATE OF AIR QUALITY IN NORTH CENTRAL TEXAS

Estimated 2017 Nitrogen Oxides gNOX Emissions Inventory
Source Category Estimates = 296.77 tons per day (tpd)

Area (Dry Cleaners, Oil & Gas (Production & Drill Rigs)
Bakeries, etc.) 13.87 tpd (5%)
26.55 tpd (9%)

Point - Oil & Gas
16.50 tpd (6%)~_

Dint, Excluding Oil & Gas
er Plants, Cement Kilns, etc.) On-Road (Cars & Trucks)

38.30 tpd (13%) 130.77 tpd (44%)

ocomotives, Aircraft,
etc.)
25.24 tpd (8%) Non-Road (Construction,

Agriculture, etc.)
45.54 tpd (15%)

Source: Texas Commission on Environmental Quality, 2017 Dallas-Fort Worth 8-hour Ozone Attainment Demonstration State Implementation Plan



Air Quality Control Strat
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Texas’ Benefits From Solar

Abundant Resource Meet Growing Energy Demand

Economics and Financial Stability

Wsolar MO andgas extraction M Coal mining
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Local Government Benefits From Solar

\
‘ Resilience

\
‘ Job Growth
|
‘ Tax Base
[

‘ Attracts New Business

N




GoSolarTexas.org, Solar Information Clear
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To learn more about solar resources and information available fo you, select the level

Texas: State of Sowlar of solar that applies to you.

Solar power is an emerging clean energy option that can positively
impact North Texas' environment and save consumers money on their
electric bills. Dallas-Fort Worth is a prime location for solar technology
and its growth due to the region’s climate and geography. Solar power
can provide much of the needed electricity when electricity demand is
highest - when it's hot and the sun is shining.

With proper implementation, solar energy will help to improve air
quality by decreasing the amount of fossil fuel power generation
needed. This corresponds to reduced emissions that conftribute to
Texas' air pollution and current nonattainment status for the pollutant
ozone in several regions.




3. Funding Incentives and 4. Tools, Templates, and Tips
Opportunities
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a North Central Texas ‘~ Shot
Council of Governments. : Solar Ready Il US. Department of Energy

. L
SOLAR PHOTOVOLTAIC (PV) SYSTEM PERMIT APPLICATION CHECKLIST ® e rl I l It ‘ h e C kl I St

This Permit Application Checklist is intended to be used as a best management practice when establishing local
government requirements for residential and commercial solar photovoltaic (PV) system permits. Local governments may

. . .
modify this checklist to accommodate their local ordinances, code requirements, and permit procedures. The following [ )
application items may, at the community’s discretion, be replaced by an expedited process such as those published by the
Solar America Board for Codes and Standards or referenced as examples in the Solar Ready || materials posted at
www.nctcog.org/solar. R . t B t P . tt . St ff
S equirements Between Permitting Sta
Type of Application .
E— i an pplicant

Commercial (Also see Part 2: Commercial

Type of Solar PV System

O ReotTop SS | ARY | SOLAR PV EXPEDITED PERMIT CHECKLIST e Streamlines Workflow for Staff

O Ground Mount This Expedited Permit Checklist is intended to be used as a best management practice when establishing local
O Other: Click here to enter text. government requirements for rooftop residential and commercial solar photovoltaic (PV) system permits. Local
O Size of System (kW): Click here to enter text ify this checklist to accommodate their local ordinances, code requirements, and permit ° S . .
Procere i cxpedhed e et ot the decion el ool sl P s et treamlines Process Across Re gion
0O Completed permit and pre-defined criteria in Section 4.
Building Department for standards)

SECTION 1: SITE AND OWNER INFORMATION

O Roof Top: An elecirical permitis required

Site Address:
O Ground Mount: Building and electrical perr e Accress: . L .
Parcel ID: .
O Other: Building and/or electrical permits M~ Street: x I I I
O  Installed in accordance with the National Fire Py~ CitY- Zip Code:
by the State of Texas, applicable ordinances, dis
etc.); subject to plan approval SECTION 2: TYPE OF SOLAR PV APPLICATION

NOTE: The National Electrical Code (NEC) istt [ Residential [ ] i ‘ ’
State Code on September 1 of any year in whict ®  Year Home Bui (Homes built prior to 1975 may, at the discretion of the building official or e n l y a n a r VS n = a n a r

require aduit review and may not qualify for the expedited permit

NOTE: Potential impacts of solar PV projects to
evaluated by the local govemment as approprial process)

.
«  Roof Covering Type:
O Construction Documents: Two copies of cons| O Tite O other:

O Composite Shingles

items
O Commercial
O Site specific, stamped engineering drawing o Year Building Built: (Additional structural review may be required based on the commercial .
engineer, if determined to be necessary by building age and will be at the discretion of the building official or designated representative) )
installation plans, manufacturer's installatio .
«  Roof Covering Type:
O Make, model, and quantity of module, inver O Composite Shingles 01 Tile ’

1741 standard by a Nationally Recognized
SECTION 3: SOLAR PV SYSTEM INFORMATION

NeTeos,

- . — -
State Governments, i participating inthe Solar Ready Il program. Solar ] Provide manufacturer specification sheets for all system components )
hichi athes « Is the mounting system an engineered product designed to mount solar panels? CJ YES [JNO e I I l p a e S Va I a e O I I

- f no, provide structural attachment details in a letter certified by a design professional.

e | e || www.gosolartexas.org

Quantity

Model

System Weight/Arrangement

« Total weight of module(s) and rails (Ibs.): + Maximum spacing between attachment points
e Number of attachment points: (inches):
 Weight per attachment point (Ibs.): + Total surface area of modules (sq. ft):

 Total system weight per sq. ft. (b

This document was produced by the North Central Texas Councilof Gow the
 Assodiation of Reglonal Councls, the Mid-America Reglonal Counci, Meister Consultants Group, Inc, and the

Councll ofState Governmens).

Page 1

Source: Texas Municipal League, October 2016.


http://www.gosolartexas.org/

Local Government Regulation - Ordinances

Produced by the North Central Texas Council of Governments
in partnership with the State Energy Conservation Office (SECO)

July 2016
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Trainings and webinars

Putting Underutilized Land to
Work for Solar

35 LAR%

Putting Underutilized
to Work for Solar

Juty 77, 2016
11:30 & - 12:30 i

o o, Wrseco

Jul 27,2016

This webinar provides information fo local governments,
special districts, and businesses interested in going solar
by siting PV arrays on brownfields, landfills, and other
previously unusable lands.

View Training Materials

Solar for Local Governments

35 LARY
Solar Energy
for
Local Governments
e B, F016
Traimer Dan Lepnsti PE.
Sparsanedty
e, (seco
‘www, GoSolarTexas org
Jun 8,2016
Local government officials will learn about the basics of
solar energy, ways to ease the permitting process, and
discover the economic benefits of solar energy.
View Training Materials

PACE Financing

O TEXAS PACE

AT H R ED

FEALT OPEN-MANEE
PACE TROSAAM ABMINILIEAIDN

Charline Heydirger - Charune Hirdnier B kesppics 0%
chis, 2%

l‘ﬁu"ﬂ‘h-xﬂiﬂmﬂﬂl‘_ﬂmﬂﬂ
Toll Free: L 855738 PACE (7212)
Jul12 2016
Property Assessed Clean Energy (PACE) is a financing
method available to businesses that allows them to
finance 100% of a solar energy system.
View Training Materials

Solar PV for Fire and Code
Officials Workshop

35" LARY
Sclar PV for Fire
&
Code Officials
Sumemar 2916
Traimer Dan Lepnsti PE.
. few
‘www.GoSolarTexas org
Jun & 2016
Fire Inspectors will learn about applicable fire codes and
methods for implementing code requirements in

residential and commercial photovoltaic (PV) systems.
View Training Materials

Community Solar in Texas

35 LAR#%

Community Solar
in Texas

¥

Jul8 2016

This webinar provides information to electric utility
cooperatives and municipal owned utilities who may be
interested in exploring opportunities for community solar
programs.

View Training Materials

Financing Solar Energy Systems

85 LARY

Sumrnar 2204
Traier: Dam Lapnshi P.E.

Sponmoredty:
i, (vseco

www GoSolarTexas org
Jun 7,2016
This class covers available rebates and tax credits for
purchasing solar energy systems for commercial and
multi-family property owners and lenders.
View Training Materials
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Community Solar

Texas Community Solar Gundelmes

for Electric Cooperatives and Municipally Owned
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SSELARM

Produced by the North Central Texas Council of Governments
in partnership with the State Energy Conservation Office (SECO)

August 2026
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Case Study:

Municipally Owned Utilities in Texas

—

Georgetown Ui

Georgetown Utilty Services
Electric Service Area Boundary

Quick Facts

Georgetown Utility Services
has contracted with SunEdi-
son to build and maintain a
150 MW solar array near
Fort Stockton, in West
Texas. The array will be
operational by 2017.

Georgetown Utility Sys-
tems will be producing 294
MW of energy in total once
they go 100% renewable.
Currently, the utility has a
peak load of 14,5 MW.

Georgetown Utility Services
is expecting to increase
from 20% renewable
energy to 100% by the end
of 2027.

Summary
Georgetown Utility Syst
overall population of 24,
TX. In 2012 the utility er;
lowed the city to pursue.
was to secure the most ¢
risk and reward to their
sources based on the bu
paying customers with &
In 2014, only 4.2% of the
they underwent evaluat
the choice to go 100% r¢
reduce pollution and say
goal at competitive pric:
renewable energy, supp
tion. The long-term, flat
newable energy the righ
tems reaches 100% rene
in the country and the fi

A Growing City

In 2015, the City of Geo
Edison to purchase 150
ing 50% of the energy n
vide electricity to GUS t
Texas where a panel car
Texas because of the st.

use the high capacity tr
(CREZ) lines, installed b

Studadies

85S¢ LAR%

Case Study:

(Ivseco

85 L AR (rseco

Municipally Owned Utilities in Texas

Quick Facts
CPS Energy's service area
ranks #1in Texas and #7

nationally for solar energy
generation

CPS Energy has g solar
farms, which together are
generating over 230 MW of
solar power. That is enough
energy to power over 37,000
homes.

The largest of their solar in-
stallations will be a1,200-
acre solar farm expected to
generate 110.2 MW.

CPS Energy offers 3 different
ways to engage their
customers with solar energy
~ community solar, private
ownership, and solar hosting.

CPS Energy successfully links

CPS Ej

Summary

CPS Energy is the natic
765,000 electric custon
Antonio, TX. CPS Enert
and distribution. With ¢
make solar energy avai
menting programs thaf
shading/angle, roof ow

New Energy Ecor

lief in energy efficiency
technologies to help ct
more wisely and lower
new jobs and educatior

clean energy i to
local job creation by relying
on local companies for solar
equipment and installation.

CPS Energy has already
surpassed its goal of generat-
ing 1500 MW of renewables
by 2020

erage valuable econom
portunities for the com
the envi With

Case Study:

Electric Cooperatives in Texas

CoSery [temtin

Quick Facts

There are 275 subscribers
to the CoServ Solar
Station program.

The CoServ Solar Station
is located on 16 acres of
land.

The Solar Stationisa2
MW array.

There are 8,448 fixed-tilt
315 watt solar panels in
the array.

Each panel is expected to
produce 473.4 kW-hours
per year for a total of 3.9
million kWh.

CoServ Solar Station is a

Energy has committed
tion resources be comp.
energy by 2020. CPS E
1,000 new jobs commi
San Antonio by their N
a positive financial imp
porting the economic ¢
community is very imp;
as they continue to gro
renewable energy to th

R Based Structure,
selling blocks of energy
produced to their cus-
tomers.

A member’s minimum
usage over the past 12
months is the maximum
energy block that can be
purchased.

Summary

CoServ Electric (CoServ), b
cooperative (co-op) in the ¢
Collin, Denton, Cooke, Wis
in diversifying their energy|
receive options and a value
diversification applied in th
gram was guided by partici
ation’ ~) Solar Utilit

CoServ and Community
Community solar is a conce
the NRECA SUNDA project
large scale solar project to
rooftops, such as renters or
When NRECA was granted
took advantage of the oppc
tives participating in the SU
during the project developr,
ranged from resources for ¢

solar project to help lower the cost of utility-scale power an

cooperative members.

The most challenging step for CoServ was finding land suitz
prices and restrictive zoning and permitting regulations, lez
worked with a land broker who was able to help the co-op s
for the solar array. CoServ choose to build a 2 megawatt (V.
co-op determined that it would be more time and cost effec

8SELAR%

Case Study:
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Independent School Districts in Texas

Presidio Independent School District

Quick Facts
Location
Presidio, TX

Facilities Participating
Presidio High School
Presidio Elementary
District Offices

District Technology Center
PV Capacity

150 kWh

Average Annual Production
307,440 kWh

PV Location

Ground mount

Rooftop

Project Installation

First modules — 2011

Fully installed— 2014

Cost

$500,000

PV Funding

Partial ISD budget and
partial grants (40/60)

Summary

85" AR (rseco

Independent School District (ISD) is a public school district in

Presidio, TX. The ISD has 3 campuses that serve Presidio, Candelaria, China-
ti, and Ruidosa, TX. Presidio ISD has become a leader in solar energy pro-
duction in West Texas. The district saw the value in investing in renewable
energy and is reaping the educational, environmental, and economic bene-
fits. While undergoing budget cuts from the state, Presidio ISD turned to the
abundance of West Texas sunshine as a way to enhance the district’s value

and provide a long term return on investment. Presi

eral grants to retrofit district buil

i01SD applied for sev-

lings with solar and in 2011 the first solar

modules were installed. “Solar PV is our goal,” says Dennis McEntire, the
Superintendent for Presidio ISD. Presidio ISD aims to continue adding solar
to help minimize infrastructure costs while maintaining a higher percentage
of school dollars applied to direct student services.

/
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Funding

Photos courtesy of Dennis McEntire, Superintendent, Presidio ISD.

In 2010, Presidio ISD received a grant of $250,000 from the State Energy
Conservation Office (SECO) to install 72 kW rooftop array at the elemen-
tary school. The grant required that the district match 20% of the project

costs. Presidio ISD also received $500,000 from the U.S. Department of

Energy National Environmental Policy Act (NEPA), secured by Ciro D. Ro-

driguez, the U.S. G

for the 23™ C
an active voice for solar power in the region.

District, who is



Cost Benefit Analysis

Model Applications

Simple
Grid-Tied
Solar

Solar with Solar on Landfills/Contaminated Sites Solar on Shading Structures

Ancillary L
® } 34 A
Benefits
Solar with Grid-Tied Solar W|th Storage Mobile Solar with Storage

Storage
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Project Deliverables

Benefits and Costs of
Model Solar Applications
for Local Governments

Frontier Associates, August 2016
www.frontierassoc.com

North Central Texas
Council of Governments

FRTNTIER SECO

Energy Conservation Office

RTENTIER

Fact Sheets

MODEL SOLAR APPLICATIONS

2.SOLAR ON LANDFILLS OR OTHER UNDERUTILIZED SITES
3.SOLAR ON SHADING STRUCTURES

4. GRID-TIED SOLAR WITH ENERGY STORAGE

5. MOBILE SOLAR WITH ENERGY STORAGE

analysis about
scalg
adetailed report and Micr

\;::\\‘n::\;mslmnmn h-(ﬂb\aml-d 35¢ [ ARW

FIRE STATION #6 IN MCKINNEY

An example simple grid-tied solar energy system
is the 52 kWdc solar array at Fire Station #6 in McKin-
ney. The system produces an estimated 137,000 kWh
of electricity annually, about 50 percent of the Fire
Station's annual energy needs.

235 watts each, installed on 3 different roof surfaces.
The panels are attached to the roof seam utilizing
clamps that allow the modules to be attached to the
roof without making penetrations. It utilizes multiple
string inverters due to limited space for a large

inpartbya
the Texas State Energy Conservation Office. It
consists of 222 polycrystalline solar modules, rated at

lized inverter, and includes a web based moni-
toring system that provides real time energy produc-
tion data through a standard web browser.

Excel Tool

Solar/Energy Storage Financial Pro Forma and Benefit/Cost Analysis Tool
Model Application 1. Simple Grid-Tied Solar

A Model Inputs B. Model Qutputs
LCategory  lhem Value Uit Category _lem Value Unit
Sectem REEEED 00 Fde D Fiascol Benaliz s G
Storage Spetem Size 0k b {from isancil pra-farma modsl 3t right)
g Dist IR 65% %

= PY Seotem Cost $500,000 § Fivancial  Single Pauback Yea 12 years

ot £0 4 | Matricz NPV 133011 §
Tentivest  Lblty hcetives 1150000 § 1

Addition] Grante 104 Bl Cumitve Cazh Flows
Feckera TG Value ¥ a0% %
s Lt P
Fioncna  Finaing S
%Finnced 00 %
Term 20 s
Rata 400 %
Loan originaion s
Lump originsion inke osn ez ez iHo" = » = =
F¥Specs  Auwal PY Production [y f] 233,333 Kith ffrom PYw/ails)
Annwal PY Degradation Fate 00 % N
P Outflon Tatal Production R [ R e
PY 2
FtalBilog_ Creditvalue for reduced inflows $0080 40k | b i
[ Credltvaie for ouflons 10080 4k SnHEEL DI '
Derond charge? eg "Yes'¥ o Duing  Jobs a7
Denand charge zatngs vl 4500 <anzruction Exrtingz 1250552 4000208
Time of uzo ebirage rolue 10000 $hh R ctiod 531053 $000 2016
Encravtdinand v escastor 15 % N Duing dobs ]
HddTStorane Storage rowndiipcfficency A0k % operating  Eamin $5451 0002016
Spics 10y o [ania Dutput $5.700_$00020%6
‘Shading Value  Shaded parking spaces X3 N i
Increazed dalyretal Fctzpace 2y i
Ut so% % i ZE33 Khimarth
Ta¥ahe hercaze vtk rerenie 10 $hr TS honal Miragen Oridez 195 poundahur
10 $hyr e 610 voided  SulfrDicaide 618 pomdstyr
50 $irur 1120 Enizsioic 361003 poundatr
nc ey vl 0§ {from DOE IE] Y 7
T 30 $REC, 1t s bt
10 $REC, 610 s 36,311 awarage pacsengar vahice mies
30 $IREC, u 1120 <miz: o 246 arerage hone's aualcectricity
Cporsting  FY 04 corts F19.53 40 from JEC] (it (o IO o e a0
Other 0§
Q4 oot sezabtar 15t
Inverer 5 % of natlled cost 0z
Invartar e 10 ye
-a0%
Tepradation Mot "M
1500000 §
TPt Mhrginil it
e
Dizcount Rats HPY col ]
Pats  Mlooth A Encrgy
Mawhly oy 19551 Kith
Outpat Fabruary 20408 Kith
tarch 26,105 hrh [ 1
April 26000 Kith
oy 29543 Kith
June 29751 b
sy 30518 Hrh
Huguzt 26,390 Kith
September 25410 K
Qetobar 24,438 Kiih
Hovmbar 19,258 K
Decenber 15249 Kifh
Al 233,353 K
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Key Resources To Assist in Evaluating Solar Energy

OEtions or to Learn More

INDUSTRY ASSOCIATIONS AND
GROUPS

HELPFUL TOOLS

* Solar Energy Industries Association

(SEIA)

* Solar Electric Power Association
(SEPA)

* Texas Solar Energy Society

» Texas Renewable Energy Industry
Alliance (TREIA)

* North Texas Renewable Energy
Group

* Plano Solar Advocates

* Solarize Texas

* Solar Instructor Training Network
(SITN)

* Solar Energy International Solar
Professionals Certificate Program

* North American Board of Certified

Energy Practitioners (NABCEP)
* Oncor Take a Load Off, Texas
Service Provider website

GOVERNMENT AND OTHERS

* North Central Texas Council of
Governments - Gosolartexas.org

* Texas State Energy Conservation
Office

* Open PV Project

* Department of Energy Solar Energy
Resource Center

* Department of Energy Sunshot
Initiative

* Solar Outreach Partnership
(SolarOPs)

* Environmental Protection Agency
Re-Powering America’s Land
Initiative

* National Association of Regional
Councils Solar Energy

* Texas Solar Facts

SSELAR%

www.gosolartexas.org

16



http://www.solarroadmap.com/
https://www.google.com/get/sunroof
https://www.energysage.com/
http://www.mapdwell.com/en
https://geostellar.com/
http://pvwatts.nrel.gov/
http://solarenergy.com/solar-calculator
http://www.solar-estimate.org/
https://drive.google.com/file/d/0B_4sBDtDZOxeN29IYnViLTVmQk0/edit?pli=1m
https://www.smartmetertexas.com/
http://www.dsireusa.org/
http://powertochoose.org/en-us/Plan/Offers
http://seco.cpa.state.tx.us/re/incentives-taxcode-statutes.php
https://www.fanniemae.com/multifamily/green-initiative
http://programs.dsireusa.org/system/program/detail/658
http://www.keepingpaceintexas.org/home/pace-overview/
http://www.gosolartexas.org/solar-glossary#N
http://www.seia.org/
https://www.solarelectricpower.org/
http://txses.org/
http://www.treia.org/
http://www.ntreg.org/solarize.shtml
http://www.planosolar.org/
http://solarizetexas.org/
http://www.irecusa.org/workforce-education/solar-instructor-training-network/
http://www.solarenergy.org/
http://www.nabcep.org/
http://www.takealoadofftexas.com/index.aspx?id=select-service-provider
Gosolartexas.org
http://seco.cpa.state.tx.us/
https://openpv.nrel.gov/
http://energy.gov/eere/sunshot/solar-energy-resource-center
http://energy.gov/eere/sunshot/sunshot-initiative
http://solaroutreach.org/
http://www2.epa.gov/re-powering/re-powerings-electronic-decision-tree
http://narc.org/solarops/
http://www.seia.org/state-solar-policy/texas
http://www.gosolartexas.org/

Lori Clark
Principal Air Quality Planner
Lclark@nctcog.org
(817) 695-9232

O
O

Tamara Cook
Senior Program Manager of
Environment & Development
tcook@nctcog.org
(817) 695-9221

Visit GoSolarTexas.org
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