
 
CLIMATE ASSESSMENT FOR 

ZTA 24-03, OVERLAY ZONES – GREAT SENECA LIFE SCIENCES 
(GSLS) OVERLAY ZONE  

 

P UR P OS E  OF CLIMAT E  AS S E S S ME NT S  

The purpose of the Climate Assessments is to evaluate the anticipated impact of master plans and 
zoning text amendments (ZTAs) on the county’s contribution to addressing climate change. These 
assessments will provide the County Council with a better understanding of the potential climate 
impacts and implications of proposed master plans and ZTAs, at the county level. The scope of the 
Climate Assessments is limited to addressing climate change, specifically the effect of land use 
recommendations in master plans and ZTAs on greenhouse gas (GHG) emissions and sequestration, 
and how actions proposed by master plans and ZTAs could improve the county’s adaptive capacity to 
climate change and increase community resilience.   

While co-benefits such as health and cost savings may be discussed, the focus is on how proposed 
master plans and ZTAs may impact GHG emissions and community resilience.  

 

S UMMAR Y 

The Montgomery County Planning Board anticipates that The GSLS Overlay Zone will have moderate 
negative impacts and slight to moderate positive impacts on the County’s goals of addressing 
greenhouse gas emissions, and slight positive and negative impacts on carbon sequestration. While 
the GSLS Overlay Zone will have both positive and negative impacts on resilience and adaptive 
capacity, on balance Planning Staff believes that there will be an overall positive impact on ensuring 
the resilience and adaptive capacity of the Great Seneca Plan’s Life Sciences Center community.   

 

B ACK GR OUND AND P UR P OS E  OF ZT A 24-03 

ZTA 24-03 creates an overlay zone to implement the land use recommendations in the Great Seneca 
Plan: Connecting Life and Science (GSP).  The overlay zone specifically seeks to achieve the 
overarching purpose of the GSP to: 

• Attract and retain the life sciences industry. 
• Incentivize the production of housing. 
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• Achieve a complete community that includes a range of land uses, jobs, diverse housing 
options, services, and amenities that meet the needs of people within a 15-minute walk, bike 
ride, roll, or other trip through safe, accessible, and reliable transportation infrastructure. 

• Implement recommendations of the GSP including land uses, densities, building heights, 
parking, and public benefits. 

 

VARIABLES THAT COULD AFFECT THE ASSESSMENT 

The following climate-related variables that were considered in this assessment as impacted by the 
ZTA. Climate related variables include the various greenhouse gas reduction, sequestration, 
resilience, and adaptive capacity activities in the climate assessment checklists (Tables 1 and 8) 
contained in the Climate Assessment Recommendations for Master Plans and Zoning Text Amendments 
in Montgomery County. 

CLIMATE-RELATED VARIABLES 

Transportation- Vehicle miles traveled, Number of trips, Non-vehicle modes of transportation, Public 
transportation use. 

Building Embodied Emissions – Building certifications, Building square footage, Building life span, 
Pavement infrastructure, Material waste produced, Use of green building materials. 

Energy – Electricity usage, Electricity efficiency. 

Land Cover and Management – Area of forest, Area of non-forest tree canopy, Area of green cover, 
Implementation of nature-based solutions. 

RESILIENCE-RELATED VARIABLES 

Exposure-Related Factors – Activity in flood-risk areas, Activity in urban heat island, Exposure to other 
hazards (e.g. storms, wind). 

Sensitivity-Related Factors – Change to forest cover, Change to non-forest tree canopy, Change to quality 
or quantity of other green areas, Change to impacts of heat, Change in perviousness, Change in stormwater 
management system treatments, Change to water quality or quantity, Change to air quality, Infrastructure 
design decisions. 

ADAPTIVE CAPACITY-RELATED VARIABLES 

Change to accessibility or prevalence of community and public spaces, Change to emergency response and 
recovery capabilities, Change in access to transportation, Change to accessibility of local food sources and 
other goods, Change to community connectivity, Change in distribution of resources and support. 



 

 

ANTICPATED IMPACTS 

Based on guidance in Climate Assessment Recommendations for Master Plans and Zoning Text 
Amendments in Montgomery County,  slight to moderate positive and negative impacts on greenhouse 
gas emissions, sequestration, community resilience, and adaptive capacity are anticipated as 
described in more detail below.  

Greenhouse Gas Emissions Quantitative Assessment Summary 

Because the GSLS Overlay Zone is intended to implement the land use recommendations of the Great 
Seneca Plan, the overlay zone is anticipated to have many of the same impacts on greenhouse gas 
emissions as those identified in the Climate Assessment for the Life Sciences Center section of the 
Great Seneca Plan, namely that the overlay zone will have moderate negative impacts and slight to 
moderate positive impacts on greenhouse gas emissions.  The Quantitative Assessment done for the 
Great Seneca Plan estimates that total greenhouse gas emissions in the Life Sciences Center will be 
approximately 26% higher at buildout than the emissions from buildout of the existing GSSC Master 
Plan.  This is because the Great Seneca Plan proposes to replace large areas of surface parking with 
new development and redevelopment of existing properties.  While this is a much more efficient use 
of land, larger numbers of workers and residents living and working in the Life Sciences Center will use 
more energy for the heating, cooling and lighting of their homes and offices and for transportation to, 
from and within the LSC.   Because emissions are directly associated with energy use, more emissions 
will result.  Larger numbers of people will also generate larger amounts of material waste, and there 
are emissions associated with the creation, transport, and disposal of those materials.   

Breaking out the components of the emissions assessments for the Great Seneca Plan, building 
energy use constitutes the largest source of greenhouse gas emissions under the forecast Master Plan 
buildout (about 42%), followed by transportation emissions (39%), then emissions from building 
embodied energy (12%) and building waste (7%).  

These greenhouse gas emissions estimates are based on average figures for similar building types, 
land uses and transportation systems in comparable regions.  Emissions estimates include existing 
buildings, transportation systems, and processes for the creation and disposal of material waste.  It 
should be noted that the Life Sciences Center contains a concentration of land uses that require high 
energy inputs, such large computer systems and the high-tech health care systems at Shady Grove 
Adventist Hospital.  The emissions projections also assume that the energy being consumed continues 
to be generated through the burning of fossil fuels.  Transitioning to clean energy is the key to 
eliminating greenhouse gas emissions from our buildings and transportation systems.   



The climate emission impacts specific to ZTA 24-03 result from the ability to achieve higher 
development densities on some sites by providing certain public benefits in exchange for the 
increased density.  The GSLS overlay zone allows developments to increase the density allowed under 
their approved zoning, not to exceed 200 percent of the mapped FAR for the site.  

As long as the energy needed to supply the additional growth enabled by this ZTA is generated by 
burning fossil fuels, the result of the additional density will be increased GHG emissions, but there is 
insufficient data to quantitatively assess the amount of the increase due to uncertainty regarding 
which sites might or might not seek incentive density, just how much incentive density might be used 
in each development, and whether the additional density would be residential or non-residential 
development.  Incentive density becomes an option for developments that exceed 0.5 FAR, and the 
incentive density options in the ZTA allow increases in increments of 0.25 FAR up to the maximum of 
200 percent of mapped density.  In addition to not knowing the extent to which developments might 
opt to use incentive density and the kind of developments that might result, quantifying the 
transportation emissions would require that these increases be modeled to determine the resulting 
VMT changes.   

Many of the incentive density public benefits offered in the GSLS Overlay Zone should reduce GHG 
emissions, in some cases substantially.  These public benefits were assessed qualitatively for their 
potential impacts on climate mitigation, adaptation and resilience. 

Greenhouse Gas Emissions, Carbon Sequestration, and Drawdown Qualitative Discussion 

The recommendations of the GSLS Overlay Zone affect the climate impacts within the Life Sciences 
Center in two primary ways:  first, by creating opportunities for additional development density, as 
described in the previous section of this Assessment; and second, by creating a menu of public 
benefits to be provided in exchange for the increased density to achieve important County planning 
priorities, including addressing climate mitigation, adaptation and resilience goals.  Optional density 
is awarded from four tiers of benefits, each tier representing an increase the value of the benefits 
provided and optional density granted. 

There are approximately 13 public benefit options that address one or more of the climate factors in 
the Climate Assessment protocol available in Tier 1 that could be used to provide 0.25 FAR of optional 
incentive density for a project.  Another 12 public benefit options are available in Tier 2 that could 
provide 0.50 FAR of optional incentive density, 11 public benefit options providing 1.00 FAR of 
incentive density in Tier 3, and 12 public benefit options providing all allowed incentive density.   

Through these public benefits, a project could reduce greenhouse gas emissions associated with 
building embodied energy, building operational energy use, and/or transportation-related emissions.  
Among the Tier 4 public benefits are highly desirable “reach” goals of creating net-zero buildings and 
generating or utilizing 100 percent clean renewable energy.   



Attached to this document is a key that numbers the public benefits that address climate change 
emissions, adaptive capacity and resilience (see Attachment B2). 

Public Benefits that help reduce Transportation Emissions include: 

• Tier 1: #1, 2, 3, 4, 5 
• Tier 2: #14, 15, 16, 17 
• Tier 3: #26, 27, 28 
• Tier 4: #37, 38, 39, 40 

 
These public benefits primarily incentivize expanding and enhancing the transportation network and 
increasing options, making travel by walking, biking, and rolling more attractive and efficient. 
 
Public Benefits that help reduce Building Embodied Emissions include: 

• Tier 1: #10, 13 
• Tier 2: #22, 25 
• Tier 3: #33, 36 
• Tier 4: #45, 48 

 
These public benefits incentivize adaptive reuse of buildings and achieving higher levels of 
sustainable building certifications (primarily LEED) that promote the use of sustainable and recycled 
building materials. 
 
Public Benefits that help reduce Building Energy Emissions include: 

• Tier 1: #7, 8, 9, 10, 11 
• Tier 2: #19, 20, 21, 22, 23 
• Tier 3: #30, 31, 32, 33, 34 
• Tier 4: #42, 42, 44, 45, 46 

 
These public benefits incentivize achieving higher levels of sustainable building certifications 
(primarily LEED), achieving greater building energy conservation, and generating and using clean 
renewable energy. 

Adaptive Capacity and Community Resilience 

There are also public benefits that address climate goals related to adaptive capacity and resilience, 
including benefits that reduce exposure to heat island effect and flood risk, reduce the degree to 
which people are affected by climate impacts (sensitivity-related factors), and increase adaptive 
capacity by improving community connectivity and cohesion. These public benefits can improve 
emergency response capability, access to transportation options, and access to public services 
through expansion and enhancement of transportation systems, including improved networks for 
walking, biking or rolling.  All of these options would contribute to creating a community that is more 
resilient to the disruptions caused by climate change. 



Public Benefits that help mitigate Exposure-Related Factors include (see Attachment 1): 

• Tier 1: #2, 3, 4 
• Tier 2: #14, 14,16 
• Tier 3: #26, 27, 28 
• Tier 4: #37, 38 

 
These public benefits primarily incentivize creating facilities for walking, biking and rolling that use 
tree canopy and other landscape features to protect people from heat island effect and flooding. 
 
Public Benefits that help mitigate Sensitivity-Related Factors include: 

• Tier 1: #2, 3, 4, 11, 12 
• Tier 2: #15, 16, 23, 24 
• Tier 3: #27, 28, 29, 34, 35 
• Tier 4: #38, 41 

 
These public benefits primarily incentivize the creation and expansion of green spaces, trees and 
landscaping to reduce the degree of heat island effect and flooding. 
 
Public Benefits that help promote Adaptive Capacity include: 

• Tier 1: #1, 2, 3, 4, 6 
• Tier 2: #14, 15, 18 
• Tier 3: #26, 27, 28, 29 
• Tier 4: #37, 38, 39, 41 

 
These public benefits primarily incentivize the creation and expansion of spaces where people can 
gather, meet, recreate and form social bonds that promote support networks, as well as expanding 
access to public facilities and facilitating emergency response. 

Other Public Benefits 

There are also other public benefits available in each Tier that do not address climate change issues, 
but provide benefits that advance other County priorities.  It is possible under this system to obtain all 
desired optional density without choosing public benefit options that improve the County’s response 
to climate change.  In these cases, the only mitigation provided for the increased emissions associated 
with the incentive density increases would be the Master Plan recommendations for mitigating 
climate change impacts, as noted in the Climate Assessment for the Great Seneca Plan. 

RELATIONSHIP TO GREENHOUSE GAS REDUCTION AND SEQUESTRATION ACTIONS 
CONTAINED IN THE MONTGOMERY COUNTY CLIMATE ACTION PLAN (CAP) 



The CAP details the effects of a changing climate on Montgomery County and includes interagency 
strategies to reduce greenhouse gas emissions and climate-related risks to the county’s residents, 
businesses, and the built and natural environment. 

 

The CAP includes 86 climate actions as a pathway to meet the county’s ambitious climate goals while 
building a healthy, equitable, and resilient community. Each county department has responsibilities 
for specific climate actions that are relevant to the work of that department. The following section 
provides a list of the CAP action items relevant to Montgomery Planning and addressed within the 
Great Seneca Plan. While it is not possible to know the rate of implementation, development, funding, 
or other implications, each action item was rated high, medium, or low for its potential to reduce GHG 
gasses or sequester carbon. 

 
Clean Energy Actions 

• E-3: Promote Private Solar Photovoltaic Systems. Medium. The ZTA includes public 
benefits for optional density increases in exchange for using of on-site alternative energy 
systems in the development. 

• E-4: Public Facility Solar Photovoltaic Installations and Groundwork.  Medium. The ZTA 
includes public benefits that incentivize the use of solar photovoltaic energy from the 
regional catchment area. 

Building Actions 

• B-7: Net Zero Energy Building Code for New Construction. Medium. The ZTA includes 
public benefits that incentivize creating Net Zero developments. 

Transportation Actions  
• T-2: Expand Active Transportation and Micro-mobility Network. High. The ZTA includes 

public benefit incentives to construct bicycle lanes, improve sidewalks, and increase 
access, stations, and frequency of public transit. 

Carbon Sequestration Actions 
• S-2: Retain and Increase Tree Canopy. Medium. The ZTA includes public benefit 

incentives that will tree canopy cover on open space, within the right-of-way, and on 
new development.  

Climate Adaptation Actions 
• A-7: Green Public Spaces. High. The ZTA includes public benefit incentives to increase and 

enhance green public spaces. 

• A-10: Green Infrastructure. High. The ZTA includes public benefits that incentivize 
provision of green infrastructure.  

• A-15: Water Supply Protection. High. The ZTA includes public benefits that incentivize 
reductions in imperviousness and increases in tree cover and green space to help protect 
watersheds that contribute to the County’s water supply. 



 

RECOMMENDED AMENDMENTS 

The Climate Assessment Act requires the Planning Board to offer appropriate recommendations such 
as amendments to the proposed ZTA 24-03 or other mitigating measures that could help counter any 
identified negative impacts through this Climate Assessment.   

Montgomery Planning is pursuing a new approach to awarding incentive density in exchange for 
public benefits through the Incentive Zoning project. The public benefit process proposed by this ZTA 
for the overlay zone is based loosely on the larger countywide project, in a simplified form. Many of 
the public benefits under consideration can mitigate greenhouse gas emissions and create adaptive 
capacity and community resiliency to address climate change impacts.  While this ZTA represents a 
temporary measure to implement the GSP, it is anticipated to be replaced by a new countywide ZTA 
implementing the Incentive Zoning project. Planning Staff anticipates that, once approved, the new 
countywide ZTA will modify and/or replace the incentive density program proposed in this ZTA.  
Planning Staff may recommend amendments to the new countywide ZTA to incorporate changes that 
might improve the ability of the incentive density program to positively affect climate change issues. 

 

SOURCES OF INFORMATION, ASSUMPTIONS, AND METHODOLOGIES USED 

The climate assessment for the Great Seneca Plan was prepared using the methodology for master 
plans contained within the Climate Assessment Recommendations for Master Plans and Zoning Text 
Amendments in Montgomery County, December 1, 2022. 
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