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1 INTRODUCTION
The purpose of this Environmentally Sensitive Areas (ESAs) Primer is to provide instruction on the
implementation of policies set forth in the Denton Development Code (DDC). This document has been
designed for land owners and homeowners, as well as developers and consultants. For ESA policy the
reader is encouraged to consult the DDC, and specifically DDC Sections 2.5.1.C.2.iv: ESA Compliance
Review, 2.5.5: ESA Field Assessments, 2.8.4: Alternative ESA Plan and 7.4: Environmentally Sensitive
Areas (ESAs) and to consult the Denton Development Handbook.

6

City of Denton Environmentally Sensitive Areas Primer

2 DEFINITIONS AND ACRONYMS
2.1 DEFINITIONS
Benthic
A term used to describe anything associated with or occurring at the bottom of a body of water.
Cross Timbers Upland Habitat
Contiguous areas ten acres or larger of Cross Timbers habitat.
Developed Floodplain
Area within the FEMA 1% Annual Chance Floodplain (a.k.a. 100‐year floodplain) for which the natural
stream has been redesigned and no longer exhibits characteristics of a natural channel and/or its
floodplain has been significantly modified, graded, filled, or otherwise disturbed.
Ecological Services
Ecological services are a measure of the direct and indirect contributions of ecosystems to human well‐
being, both our survival and quality of life.
Ephemeral Stream
A stream that flows only briefly during and following a period of rainfall in the immediate locality
(watershed).
Filling
The intentional deposition on land by man‐made earth‐moving activities, whether submerged or not, of
gravel, earth, or other natural materials in any combination.
Hydraulic Roughness
Roughness is a measure of the amount of frictional resistance water experiences when passing over land
and channel features.
Intermittent Stream
A stream that typically has a water table and will flow seasonally as the water table drains. Intermittent
streams will cease to flow in dry conditions.
Nuisance
Physical or environmental conditions resulting in regular and/or continuous problems affecting the
health, safety, and quality of life of citizens.
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Riparian Buffer
Areas within 100 feet, measured from both sides of the stream centerline, with drainage areas greater
than one square mile, and 50 feet from both sides of any stream’s centerline that drain areas of one
square mile or less. This also applies to the outer edges of surface water bodies.
Stream
Linear geographic feature that conveys flowing waters. Headwater streams are the uppermost, low‐
order streams of a watershed. Streams can be perennial, intermittent, or ephemeral.
Stream Order
The stream order is the measure of the relative size of a stream. First order streams are the beginning
and the smallest streams.
Surface Water Body
Term to include streams, ponds, lakes, and freshwater wetlands.
Total Maximum Daily Load
A regulatory term from the U.S. Clean Water Act describing a plan for restoring water bodies that do not
meet one or more designated uses of that water body. The plan identifies the maximum amount of a
pollutant that a body of water can receive while still meeting water quality standards.
Undeveloped Floodplain
Areas within the FEMA 1% Annual Chance Floodplain (a.k.a. 100‐year floodplain), that are undeveloped
and in their natural state.
Valley Storage
Volume of water storage capacity as measured below the base flood elevation.
Water‐Related Habitat
Areas designated as wetlands, as well as trees and understory vegetation containing 50 percent or more
of predominantly native bottomland hardwood. Bottomland hardwoods occur on the first terrace of
floodplains and flats along channels. Periodic inundation prevents establishment of upland species and
maintains the functioning of this type of vegetation.
Wetland
Area that is inundated or saturated by surface or ground water at a frequency and duration sufficient to
support, and that under normal circumstances do support a prevalence of vegetation typically adapted
for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar
areas. Includes adjacent and isolated wetlands.
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2.2 ACRONYMS
AESA
CLOMR
DDC
DIA
ESA
FEMA
FIRM
iSWM
NRCS
TCEQ
TMDL
USACE

Alternative ESA Plan
Conditional Letter of Map Revision
Denton Development Code
Development Impact Area
Environmentally Sensitive Area
Federal Emergency Management Agency
Flood Insurance Rate Map
Integrated Storm Water Management
Natural Resource Conservation Service
Texas Commission on Environmental Quality
Total Maximum Daily Load
United States Army Corps of Engineers

9

City of Denton Environmentally Sensitive Areas Primer

3 ENVIRONMENTALLY SENSITIVE AREAS OFFER DISTINCT BENEFITS
3.1 ESAS SUPPORT THE CITY’S STRATEGIC GOALS
Protecting Environmentally Sensitive Areas supports the following goals identified in the City’s 2019
Strategic Plan:

KEY FOCUS AREA 2: PUBLIC INFRASTRUCTURE


Goal 2.3: promote superior City facilities and utility service by complementing the responsible
management of the City’s grey and green infrastructure1;



Goal 2.4: proactively manage and enhance drainage infrastructure by deferring the need to
rehabilitate existing systems to comply with 100‐year flood protection;



Goal 2.6: Implement infrastructure projects that improve the quality of life for residents by
promoting the consideration and minimization of environmental impacts of existing and future
development;

KEY FOCUS AREA 3: ECONOMIC DEVELOPMENT


Goal 3.4: encourage development, redevelopment, recruitment, and retention by promoting
high‐quality economic growth and redevelopment that protects human health and the
environment through the implementation of concepts that promote community resiliency;

KEY FOCUS AREA 4: SAFE, LIVABLE, AND FAMILY –FRIENDLY COMMUNITY


Goal 4.2: provide clean and healthy neighborhoods by promoting positive environmental
behaviors from the conception of development to living with a natural environment;



Goal 4.4: provide outstanding leisure, cultural, and educational opportunities by promoting
community involvement in the protected natural environment;

KEY FOCUS AREA 5: SUSTAINABLE AND ENVIRONMENTAL STEWARDSHIP


Goal 5.1: responsibly managing Denton’s water and other natural resources by preserving the
ecological services offered by ESAs, in turn promoting long‐term drinking water resiliency and
deferring stormwater and watershed infrastructure costs;



Goal 5.3: reduce air pollution by promoting the protection of trees and vegetation, a key
component of carbon sequestration.

1
Green and Grey Infrastructure. Historically, engineers and scientists considered rivers, streams, and in‐stream waterbodies to be akin to
pipes, channeling water and its solutes from land to sea. Green and grey infrastructure are terms increasingly used to describe the combination
of natural and engineered structures used to convey stormwater, as communities recognize the important and distinctive features offered by
natural channels and in‐stream waterbodies.
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3.2 ESAS OFFER ECOLOGICAL SERVICES2
Environmentally Sensitive Areas are sites identified as areas that provide natural water quality and
quantity regulation, and thus reduce infrastructure costs, serving to preserve ecological services, serving
as a wildlife refuge, and preserving culturally important areas that are threatened to be diminished due
to development pressures.
The City of Denton has chosen to protect ESAs due to the important functions these natural areas can
provide for water quality, quantity, pollutant removal, wildlife refuge, infrastructure cost reduction, and
community well‐being. Floodplain ESAs, Riparian Buffers, and Water‐Related Habitats have a direct
influence on surface waters while Cross Timbers Upland Habitats also serve as an important influence
within the whole ecological system (Figure 1). The following is a list of ecological benefits that the
community retains through the preservation of ESAs.

Figure 1: Zones of Influence (adopted from the National Research Council 2002)

INCREASE BANK STABILITY, REDUCE EROSION AND SERVE AS A SEDIMENT SINK
Erosion potential substantially increases during construction and through urbanized activities. Stream
flows and velocities tend to increase as construction activities remove vegetation and top soil, compact
soils, and increase impermeable surfaces, augmenting surface erosion and erosion along bank sides
2

What are ecological services? Ecosystems are the community of plants and animals interacting with one another in their physical
environment. Ecological services is a measure of the direct and indirect contributions of ecosystems to human well-being: our survival and
quality of life. Through this measure integrated ecological-economic models have been developed to determine the value of the services
provided.
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(Figure 2). By preserving the vegetative cover in ESAs the development can reduce potential erosion and
conserve topsoil through the preservation of root structures and natural soil cover.

Figure 2: Example of changes to an unprotected stream in Denton after the riparian buffer was
removed

Where sediment loss does occur, ESAs can serve as a sediment sink as tree roots and vegetation slow
the flow of surface water and form a physical barrier, which allows runoff‐associated sediment to settle
out in the ESA.
Herbaceous and woody plants in riparian buffers strengthen stream banks as the root system penetrates
through the topsoil and into a stream bank’s weathered or fractured bedrock and other more stable
strata. This increases the stream bank cohesiveness and adds flexible strength that can resist shear
stresses on stream bank soil. Native prairie grasses also add value as these grasses have more root
biomass underground than foliage aboveground, providing superior streambank stabilization (Figure 3).
Turf Grass

Prairie Grasses

Figure 3: Prairie grasses grow large root mass, resulting in superior soil stabilization
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FILTER AND SEQUESTER POLLUTANTS
Loading of nutrients, sediment and other pollutants to waterways from the landscape may compromise
the integrity of freshwater systems, leading to impairment of surface waters for uses such as drinking,
recreation, and support of aquatic life. The City of Denton is sensitive to the risk of impairment as the
city landscape serves as the watershed to Lewisville Lake, one of the City’s drinking water supply
sources.
In a report developed by the City of Denton to support the City’s Hickory Creek Watershed Protection
Plan, “Past Texas Commission on Environmental Quality (TCEQ) water quality inventories have indicated
nutrient concerns throughout the lake’s watersheds3. Sub‐watershed level modeling and associated
research conducted during the development of the Hickory Creek Watershed Protection Plan indicates
that the future development currently planned in the Hickory Creek Watershed will cause further
degradation in water quality, threaten designated uses4, and possibly result in a future impaired water
designation and associated Total Maximum Daily Load (TMDL)5 for Hickory Creek and/or Lewisville Lake”
(City of Denton 2015).
Riparian zones adjacent to small streams (first‐ to third‐ order streams, often with ephemeral or
intermittent flows) are particularly important in regulating nutrient inputs and allowing natural in‐
stream processes to significantly impact nutrient concentrations in downstream waterways and water
bodies. One mechanism by which small stream riparian buffers regulate nutrients is by filtering and
trapping sediments, which removes chemical pollutants and excess nutrients that bind to sediment.
Small streams are especially supportive of nutrient processing. The large amount of benthic surface area
that comes in contact with the volume of water in small streams leads to rapid uptake, processing, and
retention of nitrogen in the water. A recent survey of ecosystem services provided by small streams and
their catchment in the Southern Plain ecoregion6 highlighted the importance of these natural features.
Researcher stated these headwaters sequester 26 pounds (11.8 kilograms) of nitrogen and 1.2 pounds
(0.53 kilograms) of phosphorus per acre per year, and, through biological and chemical processes called

3

Why are nutrients a pollutant of concern? Excessive amounts of nitrogen and phosphorus in waterbodies result in algae blooms and

other forms of quick biological growth, which then can fundamentally change water quality, the ecological structure, and ecological
functions in streams and lakes. Excess nutrients are responsible for the algal blooms which cause an earthy or musty taste in drinking
water.
What are designated beneficial uses? A tool used by the EPA and the TCEQ to achieve the objectives and goals of the Clean Water Act
by providing a framework for maintaining identified uses of a waterbody. What are Lake Ray Roberts and Lewisville Lake’s designated uses?
Domestic drinking water, recreation, and support aquatic life.
4

5

What does a TMDL mean for a community? If a waterbody is not meeting its designated uses because of adverse water quality changes then
the waterbody is listed as impaired. Communities in the watershed of an impaired waterbody must then develop and implement a plan to
reduce the pollutants causing the impairment. The implementation of these plans can be challenging and costly.
6
What is an ecoregion? Ecoregions are areas where the type, quality and quantity of environmental resources are generally similar. North
America has been divided into 15 broad ecological regions based on mapping done in collaboration with EPA regional offices and other Federal
and state agencies.
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denitrification, remove nitrogen at a rate of 21.8 pounds (9.87 kilograms) per acre per year (Hill, et al.
2014).
Trees and vegetation also filter and sequester fine particulate air pollutants, thus improving air quality in
cities. Trees and shrubs become a sink for vehicle‐produced carbon as dry deposits adhere to leaf waxes
and accumulate on leaf surfaces. Recent research from the University of North Texas goes further to
show that post oak trees, a dominant tree species in Cross Timbers Upland Habitats, serve as a
significant sink for carbon and represent a potential avenue for climate and air quality mitigation in
urban areas (Rindy, Jenna E., et al. 2019).

PROVIDE WILDLIFE HABITAT AND CORRIDORS
All forms of life found in streams require a hospitable aquatic environment to live, reproduce, interact,
and thrive. The ESAs adjacent to water play a crucial role in maintaining a range of suitable habitats and
conditions within the channel for a diverse and self‐sustaining cycle of aquatic life, while good quality
terrestrial habitats are essential for maintaining water quality and natural flows in the stream channel7.
In urban settings, ESAs provide connectivity between small patch habitats where isolated habitat areas
are not sufficient in size to support wildlife. Beneficial plants and animals can use connected corridors
for both dispersal and migration, two key movement patterns for species persistence (Figure 4).

Figure 4: ESAs offer connectivity for wildlife
movement (Connectivity Conservation Specialist
Group, 2018)

As a member of Bee City USA (since 2016) and Monarch City USA (since 2018), the City of Denton
recognizes the importance of promoting pollinators and fosters on‐going dialogue in urban areas to raise
awareness of the role pollinators play in our community and what the community can do to provide
pollinators with a habitat. ESAs can support the diversity of flowering plants, areas to nest and pesticide
avoidance needed to sustain this important resource.

7

What is the importance of the plants and animals in streams and waterbodies? Healthy waterbodies are teaming with a wide variety of life –
bacteria, algae, aquatic plants, plankton, benthic insects, fish, amphibians, reptiles, and mammals – that interact in complex roles to support
nutrient processing and cycling, suppress invasive species and disease‐transmission, and influence biodiversity landscape‐wide.

14

City of Denton Environmentally Sensitive Areas Primer

SERVE AS A SOURCE Of RESOURCES
Because ESAs act as sinks for excess harmful nutrients, the vegetation and terrestrial biota convert these
chemicals into complex organic forms of nutrients. Woody material, leaves, and other organic matter
that falls to the ground or becomes trapped during flood events are also critical for the base of the
waterway food chain. Forbs are herbaceous plants that are not grass‐like and have flowers and are often
found in abundance in ESAs. Many serve as important food sources for pollinators such as honey bees
and larval sources for butterflies. Others fix nitrogen, building soil nutrients to support other vegetation.
Additionally, many have flowers that provide visual appeal.
Water, whether too little or too much, is a major natural resource concern in North Texas. As vegetated
areas slow stormwater runoff through small barriers and sinks, the organic and permeable soils can
more readily absorb the water, reducing runoff. This results in reduced flood potential and increased
groundwater recharge. Groundwater recharge then allows for water flow in lower‐order streams during
dry periods, supporting healthier waterways.

REDUCE ADVERSE HYDROLOGICAL EFFECTS OF URBANIZATION
Historically, urbanized areas have experienced a disruption in the natural water balance. Hydrological
disruption includes an increase in flood peaks, an increase in stormwater runoff, more frequent
flooding, increased bank‐full flows, lower dry weather flows, and a reduction in groundwater recharge.
The protection of ESAs is one of several tools implemented by the City of Denton to address these
effects. Preserving vegetation in these key areas serves to absorb runoff, which has a two‐fold benefit of
reducing flashy runoff events while absorbing and directing the water underground, and then to release
the water slowly to the waterway. The slow release sustains the vegetation, maintaining the protective
nature of riparian buffers.
Trees intercept rain and reduce runoff volumes which reduces erosion and delays the peak flow from
storm events. Leaves and branches intercept flow, roots increase infiltration, and the tree canopy
reduces raindrop impact that cause erosion. The surface of the leaves and branches is generally
saturated at 1‐2 inches of rainfall with the tree canopy storing 50‐100 gallons per tree (Xiao, et al. 2000).
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Figure 5: The role of trees in stormwater control.

Another important reduction in the hydrological effects is increasing hydraulic roughness in the
waterway. Forested stream channels have been found to have wider and more natural configurations,
which significantly affect the total in‐stream amount and activity of the ecosystem, including pollutant
processing and uptake. Not only do forested buffers prevent non‐point source pollutants from entering
small streams, they also enhance the in‐stream processing of both non‐point and point source
pollutants, thereby reducing their impact on downstream waterways.
Large wood, or logs and dead trees that fall or wash into the channel, banks or floodplain, have been
discovered to have an important role in the proper function of creeks and river systems. When these
large trees become locked into place they begin to provide many important and diverse benefits to the
riparian system, contributing to energy dissipation during high flow events and trapping sediment.
Roughness is increasingly recognized as an important part of the flood process as it dissipates energy
and captures sediment and debris during flood events, reducing the chance of flooding damage
downstream. The captured sediment and debris then becomes incorporated into the habitat, an
important ecological cycle of a healthy waterway (Nelle 2014).

PROVIDE MONETARY BENEFITS
ESAs serve to protect private property, which can be substantially threatened when changes in
waterway alignment occur. Although natural streams and waterways are dynamic systems and can be
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expected to meander, ESAs reduce the potential for expedited property loss by providing the services
discussed in sections 3.2.1 and 3.2.5 of this Primer.
ESAs can also promote a strong economic strategy for water resources. A recent study from Texas A&M
Natural Resources Institute concluded that conservation easements (such as preserved riparian buffers)
are six (6) times more cost effective than non‐land conservation strategies in protecting the same water
volume (Lund 2019). Additionally, as depicted in Figure 6 below, a summary study of ecosystem services
offered by headwater streams and their catchments found these systems total $4,405 per acre per year
in economic value (Hill, et al. 2014).

Economic Value per Acre per Year
Denitrification

$1,580

Phosporus sequestration

$855

Nitrogen sequestration

$1,891

Carbon sequestration

$63

Figure 6: Mean annual economic value of ecosystem services offered by
headwater streams and catchments (in thousands)

Treed areas associated with ESAs also provide economic benefits to the community. Overall, Denton’s
3.5 million trees provide a total functional value of $7.2 million annually through carbon sequestration,
avoided runoff, pollution removal, energy costs and carbon emission reduction (Pace 2016). A
breakdown of the total functional value is provided in Figure 7, below. A substantial extent of Denton’s
treed areas are located within ESAs and continue to be protected by ESA regulations.
Energy costs and
Carbon emission
reduction; $2.01M

Carbon
sequestration;
$3.06M

Pollution removal;
$0.76M
Avoided runoff; $1.35M

Figure 7: Annual functional value of Denton’s urban trees
totals $7.2M (in millions)

In addition, studies that have evaluated green spaces in terms of their monetary contributions to their
surrounding communities have confirmed positive economic benefits through increased property value.
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For example, green space causes an increase in property values because homeowners and renters are
willing to pay more for the perceived benefits of being close to green space (Catrakilis 2015).

PROMOTE COMMUNITY HEALTH AND WELLNESS
All the benefits above serve to improve water quality and quantity, an important resource for the City of
Denton. The City relies on surface water sources (runoff) entering Lakes Ray Roberts and Lewisville, the
City’s drinking water source. The expected population of Denton by 2029 is 162,870. At a per capita
water use of 152 gallons per day Denton will need to provide approximately 48 million gallons per day of
clean drinking water. As previously discussed, ESAs in these lakes’ watersheds will continue to be
integral to the City’s resiliency in providing this fundamental resource.
Natural habitats also serve as a source of greenspace. “Thanks to decades of research from the social
sciences, public health, and design professions, we know that even small outdoor spaces can serve to
reduce particular health risks (e.g. skin cancer, obesity, asthma), encourage general wellness (e.g.
reduced blood pressure, heart disease, and stress), and accomplish specific social or psychological
benefits (improved cognition, mindfulness, improved social cohesion)” (Wolf 2018).
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4 PROTECTION REQUIREMENTS FOR DENTON’S FOUR DISTINCT ESAS
4.1 LEGAL AUTHORITY
ESA REGULATIONS CAN BE MORE RESTRICTIVE THAN OTHER REGULATIONS
As expressed in DDC Section 7.4.2: Applicability, if any regulations in the Denton Development Code
conflict with the ESA regulations, the more stringent of the two regulations shall apply. Where feasible,
the ESA regulations are meant to be complementary to the DDC, drainage standards, open space
requirements, parkland dedication requirements, and federal and state regulations.

REGULATIONS APPLY WITHIN THE CITY LIMITS AND THE EXTRATERRITORIAL JURISDICTION
Texas Local Government Code, Section 551.002 grants cities the authority to regulate and protect
streams and their floodplains within city limits and extraterritorial jurisdiction (ETJ) to protect
groundwater and surface water resources. In accordance with DDC Section 7.4.2: Applicability,
Floodplain ESA standards apply to all land and development in both the corporate limits and ETJ of the
City, while all other standards of DDC Section 7.4: Environmentally Sensitive Areas (ESAs) apply only
within the corporate limits of the City.

OTHER REGULATIONS THE APPLICANT SHOULD CONSIDER
Table 1, on the following page, provides a list of other federal, state and local laws that may apply to
land development associated with ESAs. Note that this table is guidance to applicable laws and
regulations and is not meant to be an exhaustive list of all laws and regulations. It is incumbent upon a
land developer to ensure compliance with all local, state, and federal regulations as it applies to the
development.
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Agency

Permit

Purpose

U.S. Army Corps of
Engineers (USACE)

Jurisdictional Determination of Section
404 of Clean Water Act

Determine if your project will result in impacts
to Waters of the U.S.

Federal Emergency
Management
Agency (FEMA)

Conditional Letter of Map Revision
(CLOMR),
Letter of Map Revision (LOMR), and
Letter of Map Amendment (LOMA)

Reclamation and reconfiguration of floodplains

Texas Commission
on Environmental
Quality (TCEQ)

Dam Safety Program

Determine presence of high hazard or
significant dams

Construction General Permit TXR150000

Minimize impacts of stormwater, particularly
sediment in stormwater runoff due to
construction land disturbance, when a project
area disturbs more than 1 acre of land

Integrated
Stormwater
Management
(iSWM)

Hydrology, Hydraulics, Water Quality, and
Construction Controls Technical Manuals,
as adopted by the City of Denton

Together with the City of Denton Stormwater
Design Criteria Manual, provides standard
principles and practices for the design and
construction of storm drainage systems

City of Denton

Tree Preservation and Landscape
Requirements (DDC Section 7.7)

Promotes the preservation of the existing tree
canopy, protect trees during construction, and
beautification through landscape design

Park Dedication (Chapter 22.37 of the
Code of Ordinances)

Allows for a certain amount of ESAs to apply
toward parkland dedication

Land Disturbing Activities (DDC Section
7.3)

Provides for the appropriate approvals and
permits to engage in stockpiling, grubbing, or
land clearing and grading

Drainage (DDC section 7.5)

Standards and requirements for managing
floodplains and providing drainage facilities
and improvements to serve a development

Stormwater Design Criteria Manual

In conjunction with the iSWM Technical
Manuals, provides standard principles and
practices for the design and construction of
storm drainage systems

Gas Wells (DDC Subchapter 6)

Provides standards for drilling and production
of gas wells encroaching into ESAs

Development Impact Area

A definition included in the DDC to define the
area of man‐made change to real‐estate for
the purpose of excluding ESAs from the site
design

Table 1: Other regulations that may apply
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4.2 DETAILED DESCRIPTIONS AND PROTECTION REQUIREMENTS SPECIFIC TO THE ESA TYPE
The following section expands on the definition and details of each of the Environmentally Sensitive
Areas and provides more information about habitat protection, as provided in DDC Section 7.4:
Environmentally Sensitive Areas (ESAs).

FLOODPLAIN HABITAT
DETAILED DESCRIPTION OF FLOODPLAIN HABITAT
Floodplain ESA exists on the terraced banks surrounding waterways where the land is subject to
flooding. Floodplain ESA habitat is often an extension of the more sensitive Riparian Buffer habitat
that exists immediately surrounding waterways and is considered the first line of defense, providing
the many beneficial features discussed in Section 3.2 of this Primer.
Waterways and surrounding flood‐prone areas in urbanized area and the urban fringe, like many
areas in Denton, present some of the greatest challenges to waterways and surrounding areas
subject to flooding. With that in mind, planning to maintain wide vegetated areas around
waterways can help to absorb runoff, and consequently reduce flashy flooding and replenish
groundwater for maintaining waterway flows.
In addition, preserving the vegetation in Floodplain ESA habitats maintains roughness around the
stream. Roughness is increasingly recognized as an important part of the flood process as it
dissipates energy and captures sediment and debris during flood events, reducing the chance of
flooding damage downstream. The captured sediment and debris then becomes incorporated into
the habitat, an important ecological cycle of a healthy waterway. The Denton Stormwater Design
Criteria Manual Section 3.3.3 provides more information about incorporating roughness into
hydraulic analysis for ensuring proper flood control.
Typical Floodplain ESA habitat is dominated by tree species that can tolerate intermittent flood
events, such as cedar elm, pecan, western soapberry, American elm, Osage orange (bois d’arc),
hackberry (sugarberry), and honey locust. Floodplains on the prairie soils on the western side of
Denton may be dominated by switchgrass and other native grasses and forbs. Floodplains are an
important part of riparian ecosystems that trap sediment and particulate organic matter outside
the active channel during overbank flows and flood events. Protected floodplains allow waterway
channels to accept deposition and erosion, leading to natural meandering and providing a defense
against damaging flood events.
The City of Denton uses the most current FEMA Flood Insurance Rate Map (FIRM) to define the
boundaries of the protected Floodplain ESAs. The protection of the habitat is limited to areas
designated as special flood hazard area, meaning areas having 1% annual chance of flooding,
labeled on the map as Zone A or Zone AE. The FIRMs was chosen as the standard for defining the
boundaries of Floodplain ESA for multiple reasons, mainly for protecting the habitat while
addressing the conveyance of storm runoff. Also, oversight of development within Zone A and
Zone AE is very common among cities. The goal is the protection of habitats while maintaining the
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natural hydraulics of floodplains such as roughness, runoff absorption, and attenuation of runoff
peak discharges.
On occasion FEMA provides map updates that may change Floodplain ESA boundaries, and thus the
boundary of the Floodplain ESA would be modified to reflect the latest FEMA floodplain changes.
More information about boundary updates is provided in Section 5.2.1 of this Primer.
The level of protection offered to Floodplain ESAs are based on the designation of the floodplain as
Developed or Undeveloped Floodplain ESA. The following is a more detailed description of each
designation type.

DEVELOPED FLOODPLAIN DESCRIPTION
A Developed Floodplain is an area classified as FEMA Zone A or AE that has been modified and no
longer displays characteristics of a natural floodplain. These areas are mostly found in the
developed areas of the city and their ecological benefits have been diminished.
Examples of Developed Floodplains include channelized floodways, such as sections of floodplain
found in older neighborhoods of Denton, concrete‐lined channels such as sections of Pecan Creek
found in downtown Denton, and floodplains containing vast areas of fill or modifications. Figure 8
depicts examples of Developed Floodplain in Denton – habitat has been removed, structures exist
in the floodplain, or the banks have been armored.

Figure 8: Examples of developed floodplains near downtown Denton

In some instances, Riparian Buffers or Water‐Related Habitats can be nested within a developed
floodplain and protection requirements for these habitats will apply.

UNDEVELOPED FLOODPLAIN ESA DESCRIPTION
Undeveloped Floodplain ESA are areas classified as FEMA Zone A or AE that have not been filled
with earthen materials (per the definition of “Filling” found in the DDC) and remain in a natural
hydraulic state. Typically, although not required for this designation, some native vegetation
remains. An example of Undeveloped Floodplain ESA with human activity derived impacts is
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agriculture absent of fill. Figure 9 provides examples of areas within the 1% flood zone that are
absent of fill and modifications, meeting the criteria of Undeveloped Floodplain ESA.

Figure 9: Examples of undeveloped floodplain areas in Denton

FLOODPLAIN ESA PROTECTION REQUIREMENTS
Floodplain ESA standards are provided in DDC Section 7.4.: Floodplain Development ESAs and apply
to property located within the corporate limits of the City of Denton and within the City of Denton’s
ETJ. See Section 4.1.1 of this Primer for more information about the application of floodplain
regulations in the ETJ. Because floodplains are wide areas with variable features, other types of
ESAs can be nested or embedded within a floodplain. Where Cross Timbers Upland Habitat,
Riparian Buffers or Water‐Related Habitat have been identified within the boundaries of Developed
or Undeveloped Floodplain ESA the more stringent regulation applies to these habitats (DDC
Sections 7.4.7: Riparian Buffer and Water‐Related Habitat ESAs and 7.4.8: Cross Timbers Upland
Habitat ESAs). All development within the Floodplain ESA shall also comply with DDC Section 7.5:
Drainage and the Stormwater Design Criteria Manual.

DEVELOPED FLOODPLAIN PROTECTION REQUIREMENTS ARE LESS STRINGENT, EXCEPT WHEN
OTHER ESAS ARE PRESENT
Because much of or all the original habitat in a Developed Floodplain has been removed, few
protection requirements apply to Developed Floodplain, except as expressed in DDC Section
7.4.6.A: Developed Floodplain. Floodplains are wide areas with variable features, other types of
ESAs could be found nested or embedded within a floodplain. The protection of existing ESAs
embedded within Developed Floodplain is still required.

UNDEVELOPED FLOODPLAIN ESA PROTECTION REQUIREMENTS
Undeveloped Floodplain ESA habitat protection policy can be found in DDC Section 7.4.6.B:
Undeveloped Floodplain. The level of protection increases as habitats situate closer to streams and
water bodies. In general, land disturbing activities within Undeveloped Floodplain ESA are less
restrictive than within Riparian Buffers or Water‐Related Habitats, as these are adjacent to or near
streams and water bodies. Where Riparian Buffers or Water‐Related Habitats do not overlap,
construction of utilities, road infrastructure, private single‐family driveways, parking lots, and the
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creation of trails and open spaces are permitted within the Undeveloped Floodplain ESA, as long as
the disturbed areas are restored to minimize erosion and promote the recovery of the ESA, subject
to the approval of the Environmental Services Department. Refer to Section 6.2.6 of this Primer for
guidance on promoting the recovery of the ESA.
Undeveloped Floodplain ESA Fill Standards
Floodplain alterations (excavation and fill) are also regulated by Drainage Standards in DDC
Section 7.5.3.H: Floodplain Reclamation‐Engineering Criteria.
Except for culverts and bridges, where the land disturbing activity requires filling in
Undeveloped Floodplain ESA, the land disturbing activity is subject to limitations in fill, per
Section 7.4.6.B.3: Standards for Fill in Undeveloped Floodplains and summarized in Table 2.
Development proposing to exceed these fill limitations are subject to the approval of an
Alternative ESA Plan, per DDC Section 2.8.4: Alternative ESA Plan.

Watershed Drainage Area

Fill Allowed

Less than one (1) square mile

Up to 15% of floodplain valley storage

Greater than one (1) square mile

Less than 50 yd3 or 300 ft3/acre, whichever is
greater

Table 2: Fill allowed in undeveloped floodplain by watershed drainage area

Fill activities are also subject to the appropriate regulations referenced in Table 1 of this Primer
and shall minimize erosion and sediment loss and promote the recovery of the Floodplain ESA
habitat, as described in Section 6.2.6 of this Primer.
Limited Land Disturbances to Support Development Are Permitted in Undeveloped
Floodplain ESA
Permitted land disturbances within the Undeveloped Floodplain ESA include open trenching to
install, repair or replace utilities. More information about acceptable means for utility
installation in ESAs is provided in Section 6.2.3 of this Primer.
Disturbance of the Undeveloped Floodplain ESA is permitted for roadway construction where
the road is identified in the City of Denton Mobility Plan, the construction of private driveways
for single family homes, and the installation of culverts and bridges. These disturbances must be
conducted in a manner to minimize erosion and promote the recovery of the ESA, as described
in Section 6.2.6 of this Primer. More information about minimizing erosion is provided in the
Section 3.10.2 of the Storm Water Criteria Manual.
Fill to provide parking is subject to the limitations on fill requirements (DDC Section 7.4.6.B.3:
Standards for Fill in Undeveloped Floodplains) Technical details regarding fill standards are
further discussed in Section 6.2.5 of this Primer.
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Parking areas constructed within the Undeveloped Floodplain ESA are to be constructed of
porous paved surfaces8. Construction and maintenance of pervious pavement is to adhere to
the criteria provided in the NCTCOG iSWM Site Development Controls Technical Manual or
manufacturer specifications.
The Preservation and Planting of New Trees or Vegetation, Restoration Work and
Work to Abate Nuisances are Permitted
Per the drainage standards DDC (7.5.1: Purpose, 7.5.3.I.1: Floodplain Restrictions, 7.5.3.I.2:
Stream Restrictions, and 7.5.3.J: Floodways and Improvements.), the floodplain and drainage
ways within the floodplain shall be preserved in an open and natural condition to take
advantage of the ecosystem services offered by the natural conditions, as described in Section 4
of this Primer. Other options could be considered when preservation is deemed inappropriate
for the health, safety or welfare of an area, or there are no other reasonable means or method
to provide for drainage.
While large wood should remain in place where the material will continue to offer these
benefits, land owners should expect habitat management in the urban environment. Large
wood material should be managed when identified as a safety hazard to bridges or other
infrastructure and as directed in DDC Section 7.5.3.J: Floodways and Improvements.
Where it may be beneficial, removing invasive species and the addition of native trees and
understory vegetation plantings for stream, wetland, riparian, and upland enhancements or
restoration projects is permitted. This subject is discussed in more detail in Section 8.3 of this
Primer.
Waste Discharges and Potential Contamination is Prohibited
Wastewater discharges from septic tanks, on‐site sewage facilities and septic tank drain fields,
and other forms of on‐site wastewater discharges is prohibited in any ESA. Placement, handling,
processing or storing hazardous wastes are prohibited in the Floodplain ESA, Riparian Buffer or
Water‐Related Habitat as these areas are subject to flooding or ground‐water infiltration, which
could contribute to drinking water contamination. Standards for gas and oil well development in
the floodplain can be found in the DDC Sections 6.8: Standards for Gas Well Drilling and
Production and 6.15: Watershed Permits for Gas Well Developments.

8
Why porous paved surfaces? Porous paved surfaces allow water to infiltrate the surface, rather than run off. These systems add value by
creating stormwater storage in the underlying permeable soils and recharging the groundwater table. In addition, pollutants that have been
picked up by stormwater are directed to the underlying soils, which filters and coverts the pollutants to less harmful substances.
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RIPARIAN BUFFER HABITAT
DETAILED DESCRIPTION OF RIPARIAN BUFFERS
Riparian Buffers are the land and vegetated areas adjacent to lakes, streams, rivers and wetlands.
Riparian Buffers have complex ecosystems and provide food, lodging, and travel corridors for both
aquatic and terrestrial species and serve as the most important link between upland forests and
aquatic habitats (U.S. Department of the Interior, Bureau of Land Managment 2004). Often, these
vegetated areas are the last line of defense to protect the water quality of a waterway. A properly
functioning riparian area is when adequate vegetation, landform or woody material is present to
dissipate stream energy associated with high waterflow, thereby reducing erosion and improving
water quality, capturing sediment, and aiding floodplain development, improving floodwater
retention and ground‐water recharge, developing root masses that stabilize streambanks against
erosion, and maintaining channel characteristics (U.S. Department of the Interior 2015).
Streams naturally increase sinuosity (the ratio of the stream length to valley length) to absorb and
dissipate energy. Outer banks of stream bends are carved out wider while the inner bank develops
a point bar from deposited sediment. In the urban environment, increased velocity from upstream
development accelerated the process and can increase streambank property and infrastructure
loss. The width to which a stream tends to remain within a predictable area can be determined by
stream hydrology. Riparian Buffers ESAs allow streams to perform these vital functions.
Riparian Buffer habitats can also be found on the edges of bodies of water, such as ponds, lakes and
wetlands. These vegetated buffer strips provide many of the same supportive functions for water
bodies as the Riparian Buffer of a stream or creek.
Streams and their riparian areas can be classified according to the duration of flow. Perennial
streams, creeks and rivers flow continuously at the surface, except during the most severe drought.
Seasonal creeks, or intermittent creeks, flow for only a portion of the year, and yet maintain a
connection to the associated water table. Ephemeral streams flow only in direct response to rainfall
and runoff and have no connection to a water table.

Figure 10: Examples of perennial, intermittent and ephemeral streams in Denton
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Historically, dramatic effects to adjacent waterways have been observed when changes were made
in the hydrology of rivers and riparian areas through dams, channelization, and alterations of
geomorphic structure by the removal of riparian vegetation. Despite this, even somewhat impaired
Riparian Buffers play an important role in providing the ecosystem services briefly described in
Section 3.2 of this Primer.

RIPARIAN BUFFER PROTECTION REQUIREMENTS
Riparian Buffer development standards are provided in DDC Section 7.4.7: Riparian Buffer and
Water‐Related Habitat ESAs. Riparian Buffer protection requirements are more stringent than
floodplain protection requirements and are only applicable to properties located within the
corporate limits of the City of Denton. Properties proposing Riparian Buffer disturbances in the ETJ
may be subject to other state and federal regulations.
The following is further technical information about specific Riparian Buffer protection
requirements.
Riparian Buffer Protection Width
Stream buffers should be a minimum of 50 to 100 feet of vegetated land between the natural
resources and adjacent areas subject to human alteration to be effective in protecting the
ecological integrity of wetlands and streams (Castelle, Johnson and Conolly 1993). Denton’s
protection requirements for Riparian Buffers depends on the size of the drainage area of the
waterway. Waterways with a drainage area less than one square mile have a protected 50 foot
Riparian Buffer on each side of the waterway centerline for a 100‐foot span (accounting for both
sides of the centerline of the waterway), and where the drainage area increases to greater than
one square mile the buffer increases to 100 feet on each side of the waterway centerline for a
200 foot span (Table 3). The width of the Riparian Buffer is measured from the centerline
perpendicular to the waterway and does not account for the slope (Figure 11). For larger
streams the centerline can be measured at the thalweg, or the hydrologic center of the stream,
which may be closer to the eroding outer bank on curves.
Waterway Drainage Area

Riparian Buffer from the
Centerline

Total Riparian Buffer
Width

Less than one (1) square mile

50 feet

100 feet

Greater than one (1) square 100 feet
mile

200 feet

Table 3: Riparian buffer width is based on the waterway drainage area
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Figure 11: Measuring the width of a riparian buffer

The boundaries of the Riparian Buffer as depicted on the Official ESA Map can be modified
based on changes of the centerline alignment of the waterway. The Riparian Buffer boundary is
updated upon request of an ESA Field Assessment, as described in Section 5.4 of this Primer.

LIMITED RESIDENTIAL DISTURBANCES OF THE RIPARIAN BUFFER ARE PERMITTED
Small disturbances of the Riparian Buffer located within a Developed Floodplain area are permitted
for residential uses, such as the placement of private residential yard amenities and disturbances of
Riparian Buffers (Section 7.4.7.A.1). In these instances the clearing or disturbances shall be limited
to 10% of the area. The percentage is based on a measure of the Riparian Buffer area located on
the subject property. In no instance shall the protective buffer width be decreased below 25 feet
measured each direction from the centerline of the existing channel or the outer edge of surface
water bodies. Figure 12 provides an example of permitted land disturbances within a riparian
buffer.

Figure 12: Example of permitted land disturbances within a
riparian buffer
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Limited Land Disturbances of the Riparian Buffer to Support Development Are
Permitted
Land disturbances of waterways classified as Waters of the U.S. may require further
authorization from the USACE. A letter of permission from the USACE or proof of mitigation
should be sought by the applicant and provided to staff for review prior to commencing any land
disturbance activity.
Permitted land disturbances, include open trenching to repair or replace utilities, are subject to
the approval of the Environmental Services department and are permitted as long as the
disturbed areas are restored to minimize erosion, per Section 6.1.2 of this Primer, and promote
the recovery of the ESA, per Section 6.2.6 of this Primer.
However, the disturbance of the Riparian Buffer for the purpose of installing new utilities is not
permitted. More guidance on acceptable utility construction in ESAs is provided in Section 6.2.3
of this Primer.
Disturbance of the Riparian Buffer is permitted for roadway construction where the road is
identified in the Mobility Plan. These disturbances must be conducted in a manner to minimize
erosion, per Section 6.1.2 of this Primer, and promote the recovery of the ESA, per Section 6.2.6
of this Primer. More information about minimizing erosion is provided in the Section 3.10.2 of
the Storm Water Criteria Manual.
The Preservation and Planting of New Trees or Vegetation, Restoration Work and
Work to Abate Nuisances are Permitted
Per the DDC Section 7.5.1: Purpose, 6.5.3.I.1: Floodplain Restrictions, 6.5.3.I.2: Stream
Restrictions, and 6.5.3.J: Floodways and Improvements), the floodplain and drainage ways within
the floodplain shall be preserved in an open and natural condition to take advantage of the
ecosystem services offered by the natural conditions, as described in Section 4 of this Primer.
Other options could be considered when preservation is deemed inappropriate for the health,
safety or welfare of an area, or there are no other reasonable means or method to provide for
drainage.
While large wood should remain in place, where the material will continue to offer these
benefits, land owners should expect habitat management in the urban environment. Large
wood material should be managed when identified as a safety hazard to bridges or other
infrastructure and as directed in DDC Section 6.5.3.J: Floodways and Improvements.
Where it may be beneficial and appropriate, removing invasive species and adding native trees
and understory vegetation plantings for stream, wetland, riparian, and upland enhancements or
restoration projects is permitted. This subject is discussed in more detail in Section 8.3 of this
Primer.
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Waste Discharges and Potential Contamination is Prohibited
Wastewater discharges from septic tanks, on‐site sewage facilities, and septic tank drain fields,
and other forms of on‐site wastewater discharges is prohibited in any ESA. Placement, handling,
processing or storing hazardous wastes are prohibited in the Floodplain ESA, Riparian Buffer or
Water‐Related Habitat as these areas are subject to flooding or ground‐water infiltration, which
could contribute to drinking water contamination.

WATER‐RELATED HABITAT
DETAILED DESCRIPTION OF WATER‐RELATED HABITAT
Denton regulations require the preservation of areas designated as wetlands, bottomland
hardwood forests, and deep water habitats. These habitats are typically found on the first terrace
of a floodplain and overbank flow areas surrounding ephemeral and intermittent streams and in
low‐lying areas that are inundated for short periods of time to permanently wet soils. Many water‐
related habitats are considered jurisdictional Waters of the U.S. and will have over‐lapping federal
protection requirements. Areas that may be considered non‐jurisdictional wetlands should also be
assessed as water‐related habitat. If confirmed to be water‐related habitat, then the areas will be
subject to the City of Denton protection requirements.
Wetlands are characterized by having a high water table level as a driver for the biological and
chemical processes typical of wetlands. Wetlands are defined as areas with soils that are inundated
or saturated by surface or groundwater at a frequency and duration sufficient to support, and that
do support under normal circumstances, a prevalence of vegetation typically adapted for life in
saturated conditions (U.S. EPA 2015).
Historically, during the settlement of North America wetlands were viewed as unproductive areas
that were impediments to transportation and development, as well as breeding ground for disease.
That sentiment lasted for over 150 years, during which draining of wetlands for agriculture,
forestry, and urban development was routine to make these ecosystems productive for commercial
use.
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Wetlands are now known to provide critical habitats for many rare species, serve as filters for
pollutants and sediment, store water to prevent flooding, and sequester and store carbon. While
the net primary production of wetlands is comparable to upland ecosystems, the rate of organic
matter decomposition is generally less due to the anaerobic soil conditions. As a result, wetland
soils typically contain considerably more carbon per unit volume than do upland soils. Mineral soil
wetlands, as typically found in Denton, annually sequester an average of 53 grams of carbon per
square meter (Kolka and Trettin 2018).

Figure 13: Examples of wetlands in the Denton area

Bottomland hardwood forests are deciduous forested wetlands and river bottoms with alluvial soil
deposition. Periodic to constant wet conditions support certain species of trees such as pecan
(Carya illinoinsis), Texas hickory (Carya texana), American elm (Ulmus americana), chinkapin oak
(Quercus muehlenbergii), chittamwood (Sideroxylon lanuginosum), green ash (Fraxinus
pennsylvanica), black walnut (Juglans nigra), indigo bush (Amorpha fruticose), Texas persimmon
(Diospyros texana), Shumard oak (Quercus shumardii), sycamore (Plantus occidentalis) and Carolina
buckthorn (Frangula caroliniana); and prevents the establishment of upland tree species that are
not flood tolerant. These habitats are typically found on the first terrace of a floodplain and low‐
lying areas that hold water for a short period of time. Denton defines this habitat as areas that
contain at least 50 percent of native trees and understory vegetation that make up a bottomland
hardwood forest.

31

City of Denton Environmentally Sensitive Areas Primer

Figure 14: Example of bottomland hardwood forests in the Denton area

Deep water habitats are permanently flooded lands lying below the deep water boundaries of
wetlands. The boundary between wetland and deep water habitat in the riverine and lacustrine
systems lies at a depth of 2 meters (6.6 feet) below low water; however, if emergent, shrubs or
trees grow beyond this depth at any time, their deep water edge is the boundary.

WATER‐RELATED HABITAT PROTECTION REQUIREMENTS
Water‐Related Habitat development standards are provided in DDC Section 7.4.7: Riparian Buffer
and Water‐Related Habitat ESAs. Water‐Related Habitat protection requirements are more
stringent than floodplain protection requirements and are only applicable to properties located
within the corporate limits of the City of Denton. Properties proposing Water‐Related Habitat
disturbances in the ETJ may be subject to other state and federal regulations.
The following is further technical information about select Water‐Related Habitat protection
requirements.
Limited Land Disturbances of the Water‐Related Habitat to Support Development
Are Permitted
Land disturbances of wetlands classified as Waters of the U.S. may require further authorization
from the USACE. A letter of permission from the USACE or proof of mitigation should be sought
by the applicant and provided to staff for review prior to commencing any land disturbance
activity.
Permitted land disturbances, including open trenching to repair or replace, utilities are subject
to the approval of the Environmental Services department and are permitted as long as the
disturbed areas are restored to minimize erosion, per Section 6.1.2 of this Primer, and promote
the recovery of the ESA, per Section 6.2.6 of this Primer. However, the disturbance of the
Water‐Related Habitat for the purpose of installing new utilities is not permitted. More
guidance on acceptable utility construction in ESAs is provided in Section 6.2.3 of this Primer.
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Disturbance of the Water‐Related Habitat is permitted for roadway construction where the road
is identified in the Mobility Plan. These disturbances must be conducted in a manner to
minimize erosion, per Section 6.1.2 of this Primer, and promote the recovery of the ESA, per
Section 6.2.6 of this Primer. More information about minimizing erosion is provided in the
Section 3.10.2 of the Storm Water Criteria Manual.
Waste Discharges and Potential Contamination is Prohibited
Wastewater discharges from septic tanks and septic tank drain fields, and other forms of on‐site
wastewater discharges is prohibited in any ESA. Placement, handling, processing or storing
hazardous wastes are prohibited in the Floodplain ESA, Riparian Buffer or Water‐Related Habitat
as these areas are subject to flooding or ground‐water infiltration, which could contribute to
drinking water contamination.

CROSS TIMBERS UPLAND HABITAT
DETAILED DESCRIPTION OF CROSS TIMBERS UPLAND HABITAT
The Cross Timbers ecological region extends from central Texas, northward through eastern
Oklahoma, and into southeastern Kansas. The name, Cross Timbers, was coined by early settlers
because the forested areas acted as barriers to their travels through open prairies and acted as
points of reference. The Cross Timbers region is divided into four sub‐regions, of which Denton
County contains portions of the Eastern Cross Timbers. (Texas Parks and Wildlife Department n.d.)
The Cross Timbers region is a mosaic of deciduous forest and prairie that connects the eastern
forests and southern Great Plains. The Eastern Cross Timbers is geologically restricted to soils that
are sandy or sandy loam derived from sandstone parent material, which drains well. The region’s
unique geology and climate has resulted in a mixture of prairies that include grasses and
wildflowers and forests with an understory of shrubs, vines and herbaceous plants. The woodlands
are dominated by post oak (Quercus 33merican) and blackjack oak (Quercus marilandica), but also
contains populations of other woody species such as cedar elm (Ulmus crassifolia), hickory (Carya
spp.), American beautyberry (Callicarpa Americana), coralberry (Symphoricarpos orbiculatus),
eastern redcedar (Juniperus virginiana), mesquite (Prosopis glandulosa), and greenbriar (Smilax
spp.) Herbaceous species common to the Cross Timbers habitat include little bluestem
(Schizachyrium scoparium), big bluestem (Andropogon gerardii), Indiangrass (Sorhastrum nutans),
sideoats grama (Bouteloua curtipendula), hairy grama (Bouteloua hirsuta), tall dropseed
(Sprobolous compositus), and switchgrass (Panicum virgatum). Post oaks are the dominant tree in
in the Eastern Cross timbers. The tree grows at relatively slow rates, starts producing acorns at
around 25 years of age, and may live between 200 and 400 years.
The Cross Timbers region has been fragmented by agricultural use, urban and rural development,
and the introduction of invasive species. Consequently, the fragments of Cross Timbers remain,
providing valuable habitat for native flora and fauna.

33

City of Denton Environmentally Sensitive Areas Primer

CROSS TIMBERS UPLAND HABITAT PROTECTION REQUIREMENTS
Cross Timbers Upland Habitat protection policy can be found in DDC Section 7.4.8: Cross Timbers
Upland Habitat ESAs and is only applicable to properties located within the corporate limits of the
City of Denton. Denton requires preservation of these Cross Timbers Upland Habitats for any areas
where a contiguous ten (10) acres of Cross Timbers Upland Habitat remain, regardless of any
property line. Figure 15 provides an example of how the Cross Timbers Upland Habitat area is
determined.

Figure 15: An example of measuring the contiguous
Cross Timbers Upland Habitat acreage

A Percentage of the Cross Timbers Upland Habitat Shall Remain in a Predominately
Natural State
Development should be designed to preserve forested areas by allowing for the area to remain
predominantly in its natural state. Table 4 lists the minimum percentages of preservation
required for residential and non‐residential properties. Residential uses include the whole
spectrum of residential configurations, from single‐family to multi‐family.
Type of Development

Habitat to be Retained

Residential Development

50%

Non‐Residential Development

30%

Table 4: Contiguous percent of Cross Timbers Upland Habitat to be retained,
by development type
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Selective Pruning is Permitted
Selective pruning for the purpose of promoting tree health is permitted in the Cross Timbers
Upland Habitat. Tree limbs that are a threat of falling, especially at the out edges of an ESA and
along rights‐of‐way, could be removed to eliminate hazards and prevent public harm. These and
similar maintenance activities in the Cross Timbers Upland Habitat are discussed in Section 4 of
this Primer. All pruning activity must be conducted by or under the supervision of an
International Society of Arboriculture (ISA) certified arborist and be compliant with the most
current version of the American National Standards for Tree Care Operations ANSI A300.
Waste Discharges and Potential Contamination is Prohibited
Wastewater discharges from septic tanks, on‐site sewage facilities, and septic tank drain fields,
and other forms of on‐site wastewater discharges is prohibited in areas set aside for
preservation.
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5 IDENTIFYING ESAS ON YOUR PROPERTY
5.1 THE OFFICIAL ESA MAP
The Official ESA Map was produced with the best information available from aerial photographs and
records such as a soil survey from the Natural Resource Conservation Service (NRCS) and FEMA
floodplain maps.
The Official ESA Map is available to the public through the City of Denton GIS web‐portal:
http://gis.cityofdenton.com/mapviewer/. A layer titled “ESAs” may be turned on to display the Official
ESA Map and a drop‐down menu selection used to interpret symbology. This map provides guidance to
which regulations may be applicable to a property.
Features depicted on the Official ESA Map that have not been verified by an ESA Field Assessment are
considered to be the general location of that Environmentally Sensitive Area. An ESA Field Assessment
project is generally necessary to provide more information about the area, including verification the ESA
exists as shown, confirm the location of the ESA, and to update the boundaries of the ESA based on the
definition of the ESA and field conditions.
Areas that meet the criteria of an ESA identified during the development process are added to the
Official ESA Map. Land development must meet the Criteria for Approval, provided in DDC 7.4.4.

5.2 BOUNDARIES OF EACH ESA TYPE
FLOODPLAIN ESA BOUNDARIES
Floodplain ESA habitat boundaries are described in Section 4.2.1 of this Primer.

RIPARIAN BUFFER BOUNDARIES
Riparian Buffer habitat boundaries are described in Section 4.2.2 of this Primer.

WATER‐RELATED HABITAT BOUNDARIES
Wetland boundaries can be determined following procedures outlined by the USACE for Waters of the
U.S. determinations, utilizing methods outlined in the on the 1987 Wetland Delineation Manual.
The boundary of the bottomland hardwood forest can be field determined based on dripline of the
contiguous tree canopy of the emergent and canopy tier tree layers. The dripline corresponds to the
trees’ critical root zones. In instances where a bottomland hardwood water‐related habitat ESA abuts an
upland habitat ESA, the determination of habitat type can be made by tree species and soil type, as
described in Sections 4.2.3 and 4.2.4 of this Primer.

CROSS TIMBERS UPLAND HABITAT BOUNDARIES
Cross Timbers Upland Habitat boundaries are confirmed through a field determination based on the
dripline of the contiguous tree canopy of the emergent and canopy tier tree layers. The dripline
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corresponds to the trees critical root zones. Cross Timbers Upland Habitat forests often contain a mosaic
of small open patches within the upland habitat. These areas provide important edge habitat for birds of
prey and the grass islands add to the diversity and richness of the system.
Small open spaces and linear clearings for utilities, trails, driveways and unimproved roads that permit
wildlife passage are not considered breaks dividing the habitat and should be included in the ESA for
determining whether the area meets the 10 acres minimum for preservation.
In instances where upland habitat ESA abuts a bottomland hardwood water‐related habitat ESA, the
determination of habitat type can be made by tree species and soil type, refer to sections 4.2.3 and
4.2.4.

5.3 UPDATING THE OFFICIAL ESA MAP
In accordance with DDC Section 7.4.5.B: Environmentally Sensitive Areas Map Amendments, changes to
the official ESA Map can be made based on field‐verified assessments, a procedure defined in the DDC
Section 2.5.5: Environmentally Sensitive Areas Field Assessments. Through the procedure, qualified
personnel generate a report verifying the presence, quality, location, and boundaries of the ESA.
Any ESA Field Assessment, and the information provided by the field assessment, shall expire two years
after its approval, or if the natural conditions of the ESA have been significantly altered (DDC
2.5.5.C.6.a.).

FEMA FLOODPLAIN MAP UPDATES
The boundaries of the Floodplain ESA are based on the most current Flood Insurance Rate Map (FIRM).
As FEMA updates the FIRM the City of Denton updates the Official ESA Map to reflect the new
boundaries of the Floodplain ESA. This is not an automatic procedure and the development community
is encouraged to consult FEMA FIRMs for accurate boundaries.

APPROVED ESA FIELD ASSESSMENT
When a property owner is proposing land clearing, land disturbances, or would like to contest the
designation of an ESA on the property, the property owner should seek a consultant to perform an ESA
field assessment as described in the DDC Section 2.5.5.

5.4 FIELD ASSESSMENT
A summary of the field assessment procedure is provided in DDC Section 2.5.5: Environmentally Sensitive
Areas (ESAs) Field Assessments. The applicant should employ a qualified consultant to complete the
assessment. Qualified professionals are those individuals who have a minimum of a bachelor’s degree in
ecology or a similar field of study, are a trained wetland scientist, or have similar qualifications in
performing vegetation identification, soil classification and analysis of hydrology as it relates to influencing
ecological functions.
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IDENTIFYING THE NEED FOR A FIELD ASSESSMENT
Where the Official Map shows an ESA on the property development is being proposed, a field
assessment should be conducted early in the development design process. The field assessment will
provide more information about the area and help guide decisions about protecting existing habitat.

PROCEDURE TO REQUEST A FIELD ASSESSMENT
The applicant can request an ESA Field Assessment by completing the applications found on the City of
Denton Development Services website and following the application procedures as provided by the
Planning and Development Services department.
Third‐party consultant conducting the field assessment on behalf of the applicant will complete
Environmentally Sensitive Area Assessment Application and Checklist, complete the appropriate field
assessment form(s), and then upload the field assessment forms at the time of application. Staff will
review the field assessment form(s) and provide any applicable comments. Upon approval of the field
assessment, staff will sign the form(s).

RESULTING REPORT
The resulting ESA field assessment generated by staff or a third‐party consultant will provide details
about the current condition of the habitat. Through this report, the ESA will be identified as either
existing and designated to be protected or no longer existing and to be removed from the Official ESA
Map. As appropriate, it may be noted as part of the assessment that a water body as meets criteria of
Waters of the U.S.

MAP UPDATES
Where the boundaries of an ESA are not accurately depicted on the Official ESA Map the applicant is
responsible for documenting the boundaries of the ESA described in 5.2 of this Primer and provide the
geographic data to staff to review, approve, and update the Official ESA Map.
The following protocols are to be used when mapping the boundaries of the ESA and providing the data:
o
o

Use a survey‐grade GPS unit with sub‐meter accuracy.
Provide an ESRI Geographic Information System layer (shapefile) with metadata showing the
GPS unit accuracy
o The following geographic information must be used:
Geographic Coordinate System: GCS_North_American_1983
Datum: D_North_American_1983
Prime Meridian: Greenwich
Angular Unit: Degree
Projected Coordinate System:
NAD_1983_StatePlane_Texas_North_Central_FIPS_4202_Feet
Projection: Lambert_Conformal_Conic
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o

AutoDesk users may find these directions helpful:
https://knowledge.autodesk.com/support/autocad‐map‐3d/learn‐
explore/caas/CloudHelp/cloudhelp/2020/ENU/MAP3D‐Use/files/GUID‐55FE7920‐51ED‐
42AB‐B52C‐0AC25C198E46‐htm.html

5.5 ESA FIELD ASSESSMENT APPEAL PROCESS
Appeals to staff determination of an ESA field assessment shall follow the Zoning Map Amendment
Procedure detailed in DDC Section 2.7.2: Zoning Map Amendment (Rezoning).
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6 DEVELOPING ON PROPERTY WITH ESAS
6.1 CRITERIA FOR APPROVAL
The ESA compliance review procedure provides a mechanism for the City to confirm the protection of
ESAs prior to the start of land‐disturbing activities. There are five criteria listed in DDC 7.4.4.A.3: Criteria
for Approval.

COMPLY WITH ALL REGULATIONS
Compliance with ESA protection regulations and all other federal, state or local laws is reviewed during
the preliminary plat review process for residential properties and during the final plat and site plan
review process for all other properties. An ESA compliance review is required for all development except
for those land disturbing activities described in DDC Section 7.4.4.3: Criteria for Approval. The boundary
of preserved ESAs on any property will be recorded on the final plat and shown on the site plan and the
civil engineering plan (CEP).
Developing a site plan that avoids ESA encroachment is encouraged and results on a shorter approval
timeline for projects. Guidance on developing on property with an ESA is provided in Section 6.2 of this
Primer.

PREVENT DAMAGE TO THE ESA
Trees and the understory vegetation that make up the habitat area are protected. Accidental or
negligent damage to an ESA during construction will be considered encroachment and may necessitate
the city to pursue mitigation through the approval of an Alternative ESA Plan (AESA) where damage has
occurred. Guidelines for developing an alternative plan and a description of the approval process is
provided in Section 7 of this Primer.

PROVIDE TREE PROTECTION FENCING AND SIGNS
Per 7.4.4.A.3.d., temporary orange mesh safety fencing shall be installed at or outside of the limits
of an ESA that is to be protected. . All trees that are located within or at the edge of a defined or
protected ESA limit shall be protected to the dripline of the trees along the perimeter of the
protected area as prescribed in Section 7.7.4D. of the DDC.
In some cases where the canopy of the tree overhangs the defined limit it will be necessary to place
the tree protection fencing outside the boundary of the ESA. In accordance with DDC 7.7.4E.1. a
tree survey is not typically required of trees located in the ESA. However, surveying and
documenting trees located at the edge or near the edge of ESA boundaries is highly encouraged.
The survey can be informative in analyzing whether the development will meet the ESA Criteria for
Approval (DDC 7.4.4.). This may be especially important when considering grade changes,
structures, and other impacts to tree survival adjacent to ESAs that are to be protected.
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To clearly mark the ESAs, signs are to be placed along the fencing, in a manner that makes the sign
visible from the construction activity.


The size of the signs are to be three feet high by four feet wide



The signs are to be made out of metal or corrugated plastic material.



The signs are to be mounted on stakes or poles.



The signs are to be visible from the street, if the street is within 500 feet.



There are to be one sign for each street frontage.

The signs shall have a white background, with letters and borders being red in color. The signs shall
state the following:
Protected habitat. Do not disturb.
For questions or concerns email watershed@cityofdenton.com
While fencing and signs are required, the use of other technologies that could prevent inadvertent
encroachment9 is encouraged.

PREVENT EXCESSIVE SEDIMENT LOSS OR DAMAGE
All land development must prevent erosion and sediment loss from land disturbance activities by
providing control measures to the maximum extent practicable in accordance with DDC Section 7.3:
Land Disturbing Activities, the Stormwater Design Criteria Manual, and, when applicable, in
accordance with the Construction General Permit, TXR150000. Construction activities are to apply
the principles and techniques provided in the iSWM Technical Manual and the Stormwater Design
Criteria Manual. Because Floodplain ESA, Riparian Buffer or water‐related ESAs are often located
downgradient of construction activity, the ESA is more vulnerable to excessive sediment deposition
and loss, which can result in damage to the habitat. Careful review of the project and Erosion
Control Plans are necessary to ensure the ESA is protected during project construction. Perimeter
erosion control should be installed with enough space between it and the ESA protection fence to
allow maintenance of the erosion control devices.

PREVENT DAMAGE BY PROPERLY DIRECTING STORMWATER TO ESAS
The applicant shall provide sufficient information during the final plat and site plan review that the
volume and velocity of any stormwater directed to ESAs will not cause downstream impacts, as
prescribed in Section 3.2 of the City of Denton Stormwater Design Criteria Manual.

ACQUIRE ALL STATE AND FEDERAL APPROVALS
If the property has areas that are unusually wet at times of the year, or has known wetlands, the
applicant will follow procedures to properly identify the area as prescribed by the USACE and DDC
9

What other technology could the construction industry use to prevent ESA encroachment? Mass grading heavy equipment is often equipped
with sub‐inch accuracy GPS mounted at multiple points on the vehicle to accurately grade contours. ESA boundaries can be added to the data
set to further guide the operator. Geofencing is a feature in a software program that uses the global positioning system (GPS) or radio
frequency identification (RFID) to define geographical boundaries. Geo‐fencing allows an administrator to set up triggers so an alarm is
activated when a device enters (or exits) the boundaries defined by the administrator.
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Section 7.4.4.3: Criteria for Approval. If encroachment is proposed the applicant will provide the
appropriate Section 404 Nationwide Permit or a Letter or Permission from the U.S. Army Corps of
Engineers prior to approval for land‐disturbing activities.

SEEK APPROVAL FOR AN ALTERNATIVE ESA PLAN
Where the applicant cannot demonstrate meeting all the above criteria for approval, the applicant may
seek approval for an alternative Environmentally Sensitive Area plan for the subject development (DDC
7.4.4C). Guidelines for developing an alternative plan and a description of the approval process is
provided in Section 7 of this Primer.

6.2 DEVELOPMENT CONSIDERATIONS
DEVELOPMENT IMPACT AREA
Environmentally Sensitive Areas, Conservation Easements, and Preserved Habitats are excluded from
the Development Impact Area, as this definition is applied per the DDC.

CITY MOBILITY PLAN
Construction of roadways identified on the City’s Mobility Plan are a permitted use of Floodplain ESAs,
Riparian Buffers, and Water‐Related Habitats, as long as the disturbed areas are restored to minimize
erosion and promote the recovery of the native vegetation. Water‐Related Habitats or Riparian Buffers
also identified as a jurisdictional wetlands or streams are subject to Waters of the U.S. Section 404
compliance through the U.S. Corps of Engineers.
Mitigation of disturbed areas in Undeveloped Floodplain ESAs, Riparian Buffers and Water‐Related
Habitats should include efforts to restore the benefits provided by these habitats, as described in
Section 4 of this Primer.
Preventing erosion within ESAs should include efforts to provide permanent erosion control measures
while minimizing the introduction of invasive species into ESAs.

PUBLIC OR PRIVATE UTILITY INSTALLATION AND MAINTENANCE OR IMPROVEMENT
NEW UTILITY INSTALLATION
The placement of public or private utility facilities such as sewer, storm water, water, electricity,
gas or other utilities are permitted in Floodplain ESAs. Where water‐related or riparian habitat is
nested within a Floodplain ESA, the Water‐Related Habitat and Riparian Buffer habitat regulations
take precedence. The placement of new public or private utility facilities through open trenching or
other land disturbing activities within Riparian Buffers, water‐related habitats or Cross Timbers
Upland Habitats is not allowed.
Where land disturbances are not allowed the applicant may propose a trenchless technology
method for installing the utility, subject to the approval of the appropriate department.
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UTILITY MAINTENANCE OR IMPROVEMENT
Utility maintenance or improvement is defined as relocating a utility line to reduce vulnerability to
bank erosion, making a connection to an existing line, making an emergency repair, or upsizing an
existing utility line.
Habitat disturbances for utility maintenance or improvements are allowed in ESAs as long as the
disturbed area is restored to minimize erosion and promote the recovery of the habitat, and when
adequately flood proofed, where applicable, per Section 6.2.6 of this Primer.

LAND‐DISTURBING ACTIVITIES, SUCH AS CLEARING AND GRADING, GRUBBING OR STOCKPILING
Any land disturbing activity must comply with DDC Section 7.3: Land Disturbing Activities and with the
TCEQ Stormwater General Permit TXR150000. Land disturbing activities adjacent to ESAs must also take
extra precautions to prevent damage to ESAs, including providing erosion and sediment control
measures that will prevent sediment loss to or deposition to these vulnerable systems to the maximum
extent practicable. During any land disturbing activity ESAs will also be protected from encroachment
using fencing and signage. More guidance on fencing is provided in Section 6.1.2 of this Primer.

FLOODPLAIN FILL
Projects proposing to add fill to the Floodplain ESA shall indicate on a map the area to be filled and
provide the quantity of fill. Applicants are encouraged to provide this information at the Preliminary Plat
so staff may make a determination and provide guidance to the applicant. However, this information
shall be provided no later than the Final Plat.
Fill for culverts and bridges shall be kept to the minimum necessary for proper installation and meet all
requirements outlined in DDC Section 7.5: Drainage. Culverts and bridges are exempt from the
limitations in DDC Section 7.4.6.B.3 Standards for Fill in Undeveloped. Stream crossings shall be designed
to the standards of DDC Section 7.5: Drainage and the Stormwater Design Criteria Manual.

PROMOTE THE RECOVERY OF THE ENVIRONMENTALLY SENSITIVE AREA
Where permitted to disturb an ESA habitat, such as the installation of infrastructure the applicant shall
consider the existing habitat condition, long‐term activities, and resulting conditions that could inhibit
the recovery of the habitat. Short‐term and long‐term management plans of the area’s recovery should
include erosion and sediment controls during construction, permanent erosion control when necessary;
planting of native vegetation10 where appropriate, and invasive species monitoring, removal and
control, when necessary. Recovery ESA can be promoted by planting of native grass or a native grasses
and forbs mix.
When permitted to disturb the ESA habitat and temporary or permanent vegetative cover is required,
the project manager should refrain from introducing invasive species that will ultimately lead to a

10

Why promote native grasses in the ESA? Native grasses provide ecological benefits, will not invade the ESA and require little maintenance
once established. Short turfgrasses for our region include buffalo grass, blue grama and curly mesquite. For more natural areas, a wide variety
of pre‐mixed seeds are available for a variety of soil conditions including slope mixes and drainfield mixes.
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decline in habitat conditions, such as winter rye grass or Bermuda grass. Temporary vegetative cover
could be achieved with an application of Canadian wild rye, cereal rye, winter wheat, or oats. The
project manager may also consider a combination of temporary erosion or sediment control measures.
Permanent vegetative cover should be considered before disturbance by considering the existing native
vegetation and, when possible, mimicking these plants. Where it is not possible, for example when the
existing vegetation is dominated by invasive species, a mix of native shrubs and herbaceous vegetation
appropriate for the ESA type can be proposed.

6.3 SUGGESTED GUIDANCE ON DEVELOPING A SITE PLAN DESIGNED TO PROTECT ESAS
ENCOMPASS THE ESA IN A DRAINAGE EASEMENT OR CONSERVATION EASEMENT
Water‐Related Habitat and Riparian Buffers nested within Floodplain ESAs should be placed in a
drainage easement, per Section 3.9 of the Denton Stormwater Design Criteria Manual. Where Water‐
Related Habitat and Riparian Buffers are not nested within a Floodplain ESAs should also be placed in a
drainage easement. Where the ESA is not placed in a drainage easement, preserved habitats may be
dedicated as a Conservation Easement, and if not dedicated as a Conservation Easement must otherwise
be restricted on a plat (DDC Section 7.7.4: Tree Preservation).

U.S. ARMY CORPS OF ENGINEERS MITIGATION CONCURRENCE
When an applicant enters into a mitigation plan with USACE the city accepts the federal mitigation as a
permitted activity. However, it is important to bear in mind that wetland mitigation can be expensive
and cause project delays.

DESIGN CLUSTER SUBDIVISION
A cluster development is a residential subdivision in which some or all of the lots are allowed to be
smaller (in area and width) than otherwise required for the underlying zoning district, and thus allowing
flexibility in development density in those areas in exchange for permanent protection of ESA lands
and/or common open space. DDC Section 8.3.4: Cluster Subdivision provides optional standards for
cluster subdivision development to protect sensitive lands and common open space areas.
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HABITAT CONNECTIVITY
Habitat connectivity is encouraged. The goal of preserving connected tree stands is to enable movement
and provide shelter, cover, and food in proper amounts, locations and times to sustain wild biota that
inhabit upland habitats during any portion of their life cycle (Natural Resources Conservation Service ‐
USDA 2017). Figure 16 demonstrates how the layout of a development can be oriented to promote
habitat connectivity and continuity.

Figure 16: Preferred configuration for habitat preservation

INCORPORATE GREEN SPACE AND TRAILS FOR CONTINUITY, CONNECTIVITY AND ACCESS
The locations of trails are limited to outside the boundaries of Riparian Buffer ESAs and Water‐Related
Habitats. Trails are permitted within Undeveloped Floodplain ESAs (DDC 7.4.6B.f.).
Where trails are permitted, trails can be incorporated into site design to integrate ESAs as a community
amenity and a source of green space. The ecological integrity and ecosystem health of the ESA shall
have priority in any trail use or design‐related decisions. The following guidelines should be considered
when designing trails in and around ESAs:


when appropriate for the trail design, incorporate compatibility with the American Disability Act
(ADA) requirements



the design should minimize cut and fill, and minimize vegetation removal



when appropriate for the trail design, the trail is to be constructed with pervious surfaces such as
compacted soil, gravel, decomposed granite, porous concrete or asphalt, or similar materials



trail design should consider the natural drainage patterns to avoid trail erosion



trails should avoid steep slopes



where the trail the trails is permitted to transverse an ESA, the trail should meander to use
existing opening spaces between trees stands and avoid tree removal



a trail system maintenance plan should be developed and incorporated into an overall ESA
maintenance plan
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EDUCATIONAL SIGNS
Applicants are encouraged to consider installing permanent signs designed to promote the benefits of
preserving ESAs, especially in residential developments. Signs should include information relevant to the
preservation of the ESAs onsite, an explanation of the ecological benefits provided by the ESA,
prohibited activities (i.e. no littering, tree trunk carving, etc.), and contact information for reporting
concerns.
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7 ALTERNATIVE ESA PLAN
Developing a site plan that avoids ESA encroachment is encouraged and results on a shorter approval
timeline for projects, however, where all other options have been explored an Alternative
Environmentally Sensitive Area Plan (AESA) should be considered a last resort option. The AESA provides
an opportunity to meet ESA standards by addressing the regulations through a flexible, discretionary
process and the implementation of a mitigation plan.

7.1 REQUESTING APPROVAL OF AN ALTERNATIVE ESA PLAN
The City of Denton utilizes the procedure outlined in DDC Section 2.8.4: Alternative ESA Plan for
approval of an Alternative ESA Plan (AESA). To facilitate the development of a plan to meet the approval
criteria required for an Alternative ESA Plan, the City has developed an Alternative ESA Application and
Checklist, available on the City of Denton Development Services webpage.
Where the AESA Plan will include any modifications to Floodplain ESA, Riparian Buffers, or water‐related
habitat the applicant must first demonstrate compliance with state and federal regulations before
seeking approval for the AESA. For example, where the proposed development will encroach on a
wetland or add fill to a stream, the applicant must obtain any appropriate USACE 404 permitting
required. Where there is proposed floodplain reclamation work, the applicant must process and receive
approval of a Conditional Letter of Map Revision (CLOMR) with FEMA.
While approval of an AESA is not required concurrently with a preliminary plat, seeking approval of an
AESA Plan early in the development review process is encouraged. Approval of the AESA must be
obtained before an application for any land disturbing activities or a final plat is submitted and accepted
by the City. Denial of the AESA will result in the need to file a new preliminary plat that conforms to all
technical requirements of the City of Denton.

7.2 CREATING AN ALTERNATIVE ESA PLAN
Each Alternative ESA Plan should be approached with a goal of addressing the unique elements related
to the proposed magnitude of habitat encroachment, the type of habitat to be altered, whether a mix of
habitats exist or will be disturbed, and the nature of the development. Considering the complexity of
natural habitat, each Alternative ESA Plan will require the applicant to consider a unique combination of
approaches to achieve mitigation goals.

CRITERIA FOR APPROVAL
The applicant shall consider the factors and goals in DDC Section 2.8.4.D: Alternative ESA Plan Approval
Criteria when developing the AESA Plan. Below are guidelines for each of the criteria for approval. Table
5 provides examples of projects that have met the City of Denton’s criteria of an Alternative ESA Plan.
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CREATE, EXPAND, AND/OR IMPROVE NON‐IMPACTED AREAS
The applicant can propose to create a new ESA, expand an established ESA, or improve an existing
ESA to be preserved by proposing a habitat planting plan. For example, an applicant may propose
preserving Cross Timbers Upland Habitat greater than the percentage required in Table 4 in
exchange for encroachment into another ESA on the property. An ideal plan would include a
consideration of the purpose for the new, expanded, or improved ESA, a quantification of the
ecological benefits the new or expanded ESA would provide in relation to the ESA benefits lost, and
how these mitigation would be executed.

IMPROVE ENCROACHED HABITAT AND THE SURROUNDING ENVIRONMENT
The applicant can consider improving the habitat to be encroached and the surrounding
environment. For example, consideration may be given to the channel stability of a creek when
encroaching into the outer edges of a Riparian Buffer is proposed, or for the addition of pollution
prevention control features. Another option would be the installation of green infrastructure,
which creates natural areas in the urban, suburban or industrial landscape so that some critical
environmental functions can be replaced. The applicant may consider controls such as those found
in the NCTCOG iSWM Program (www.iswm.nctcog.org). Alternatively, the applicant could propose
the replacement of removed trees and understory elsewhere within the development.
An ideal plan would include information and quantification about the mitigation and how it would
improve the habitat and the surrounding environment in relation to the ecological benefits lost.
Examples include taking a measurement to make a comparison of the trees and understory
removed in comparison to the amount to be replaced. Another measured comparison could be
made with Water Quality Volume, the amount of pollutant removal naturally afforded a water body
by an ESA in comparison to the effectiveness of an additional pollution control feature in removing
these nutrients. The reader should not consider these two measurement examples to be an
exhaustive list and could consult Section 2 of this Primer for other ideas on how to measure
proposed disturbances.

CREATE CONTINUITY
The planned mitigation area should be linked with other existing or planned open space, or
conservation areas to maximize an overall open space system. For example, where the
development will encompass more than one ESA or is adjacent to another ESA, ensure there is a
link between the two ESAs to maximize the benefit of a wildlife corridor.

MAXIMIZE ACCESS AND UTILIZATION
Where possible, a planned development should connect the community to the surrounding natural
environment. Connecting an amenity center to an ESA through a trail system, for example, provides
an opportunity for community members to create a better connection to a preserved natural area
or open space. Where a trail system will be developed adjacent to an existing ESA, consider
creating an edge habitat that mimics a natural transition between forested areas and open space,
increases the variability of habitat, and creates an attractive space for the community. Suggested
guidance on maximizing green space is offered in Section 6.3.5 of this Primer.
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CREATE A CONSERVATION EASEMENT
The applicant should indicate in the plan to place all preserved ESAs and areas offered as mitigation
in a lot or lots with a legal mechanism to allow for long term conservation during and post the
platting process. Suggested guidance on creating a conservation easement is offered in Section
6.3.1 of this Primer.

HIGH QUALITY DEVELOPMENT
Through the proposed plan the applicant will demonstrate the outcome will result in a high quality
development derived by a balance of social, ecological, and economic values.
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Project

Alternative ESA Criteria Met

Removed approximately 1000 square feet of riparian buffer to
construct a residential road crossing

1.

2.

3.

4.

5.

Removed 1.15 acres of environmentally sensitive areas to
construct a residential neighborhood

1.

2.

3.

4.

5.

Create, Expand, and/or Improve ESAs.
Removing Chinese privet, an invasive species,
improves opportunities for diverse native
vegetation to thrive throughout the buffer.
Improve Impacted Habitat and Environment.
Trees and understory removed for the bridge
were mitigated by replacing the Chinese privet
with native trees and shrubs along the length
of the impacted riparian buffer.
Create Continuity. Site layout allowed for
preserved Cross Timbers Upland Habitat
adjacent to preserved ESAs on adjacent
developments.
Maximize Access and Utilization. Site layout
provides several right‐of‐way viewpoints to the
ESA. Walkways provide access to an adjacent
park for this development and the
development to the east.
Create a Conservation Easement. All ESAs
were placed in a homeowner’s association lot
and restrictions placed to allow for long‐term
conservation.
Create, Expand, and/or Improve ESAs.
Replaced impacted areas with an expansion of
the riparian buffer along the stream.
Improve Impacted Habitat and Environment.
Invasive Johnson grass was suppressed by
promoting native vegetation.
Create Continuity. Preservation of the length
of the stream and the construction of a trail
system links the system connects the
community and the natural ecosystem to a
park.
Maximize Access and Utilization. Construction
of the trail system within the expanded
riparian buffer along both sides of the stream,
and placement of instructional signage
maximizes utilization of the natural space.
Create a Conservation Easement. The
preserved and restored ESA areas were placed
in a homeowner’s association lot for long‐term
conservation.

Table 5: Examples of projects that have met City of Denton AESA criteria for approval

50

City of Denton Environmentally Sensitive Areas Primer

ELEMENTS OF A COMPREHENSIVE ALTERNATIVE ESA PLAN
While each site will have unique details and may need a unique way of conveying how the project would
be completed, a complete Alternative ESA Plan should have sufficient information for the community to
understand the project. A sufficient project would have a narrative with a general description about the
development, information about the proposed deviation(s) from DDC Section 7.4: Environmentally
Sensitive Areas (ESAs), mitigation quantifications, an implementation plan and a maintenance plan.

EXHIBITS AND MAPS
Exhibits to support the AESA should show all ESAs located on the property, clearly define the
impacted areas and areas that would be incorporated into mitigation plans. Because the approval
of impacts and mitigation would be approved by ordinance, the applicant shall prepare a legal
description of the land involved in the AESA. Maps prepared by the applicant shall follow the
direction provided in 5.4.4 of this Primer, and be provided to staff to review and confirm, and, if
approved by City Council, used to update the Official ESA Map.

QUANTITATIVE DATA
Quantitative data offered should describe the proposed deviation and the mitigation effort in a
manner that make a comparison of the ecological benefits lost and how the loss will be mitigated.
Accompanying tables to summarize information and similar references are encouraged. When
possible, quantitative data should include information such as area dimensions, vegetation
assessments, potential water quality features, pollutants to be addressed, and development
features. When selecting vegetation consider the soil type, moisture regime, sun exposure, and
wildlife value of selected vegetation. Along stream banks, the erosion potential of vegetation shall
be considered. Alternative ESA plans can support community sustainability initiatives such as health
and awareness of pollinator species.

IMPLEMENTATION
When mitigation includes planting the implementation plan should include details about timing. For
example, percent survival can often be improved when planting seasons are carefully considered.
Trees and woody perennials are better planted during the winter months as the dormant state
reduces impacts from handling. Seed may be distributed any time during the planting season,
however greater success would be achieved by starting germination in the spring or fall.
Where the mitigation project includes soil disturbance and re‐establishment of native plants
through seed, it is important to note that warm‐season grass seed germinates when soil
temperatures are above 65 degrees F. Thus, a contingency plan to control sediment loss through
temporary soil stabilization during any non‐growing season and during seed establishment will be
required. Temporary erosion control could be achieved through the use of erosion control blankets,
mulching, and/or the use of cool‐season seeding. The iSWM Construction Controls Technical
Manual provides specifications for each of these control measures. If cool‐season grass is to be
used the applicant must carefully consider cool‐season species that are non‐invasive. Annual rye
grass is not allowed for ESA mitigation projects. Acceptable non‐invasive ground cover grass species
include Canadian wild rye, cereal rye, winter wheat or oats. Green sprangletop (Leptochloa dubia)
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may be used as a nurse grass during establishment to fill the niche and reduce the likelihood of
invasive species while desired species get established.
Texas weather poses many challenges to establishing ground cover after land disturbance,
especially during the vulnerable establishment period. The applicant is responsible for achieving
ground cover as soon as practicable, per the Texas Construction General Permit, as well as
establishing any vegetation as offered as mitigation per the Alternative ESA Plan. The applicant
should plan for adverse weather and plan to adapt accordingly. When dry conditions are expected
or arise, the applicant will provide temporary irrigation to newly planted vegetation. Alternatively,
when periods of heavier rainfall are expected or arise, the applicant will provide additional erosion
and sediment controls to exposed or vulnerable soils.

MAINTENANCE PLAN
The applicant will be responsible for maintenance during the three‐year acceptance period. The
three‐year maintenance plan should include a plan to replace dead vegetation, repair eroded land,
remove trash and debris, and any other applicable activities to ensure the project meets the intent
of the plan. More information about the project acceptance is provided in Section 7.3 of this
Primer.
Where appropriate the applicant will include a long‐term maintenance plan. Examples of long‐term
maintenance plans that would be necessary to be considered a complete plan:


Where the applicant has included a storm drain interceptor to replace the loss of the
function of a Riparian Buffer the applicant will include a long‐term maintenance plan to
inform and guide any future property owner.



Where the remaining habitat has been placed in a common lot, the applicant is to provide a
plan on who will execute the long‐term maintenance. The plan will outline how to address
common long‐term concerns, promote a healthy habitat, and permitted maintenance
activities. For guidance on create a long‐term habitat maintenance plan you may refer to
Section 8 of this Primer.

7.3 AESA ACCEPTANCE
Environmental Services is responsible for inspecting the alternative ESA development and evaluating the
extent to which the development has met the approved conditions. In addition to other site‐specific
conditions that would be placed on the plan for approval of the plan, the following conditions are
typically requested to provide the means for the applicant to identify steps toward compliance and for
staff to track progress toward compliance. The determination to place the following conditions on the
acceptance of the plan would be made by staff at the time of the application. Below is an explanation of
how these conditions would be enforced.
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THREE YEAR ESTABLISHMENT PERIOD
The applicant is provided three years after completing the planting plan to achieve the goals of the
approved plan and establish a 90% tree and shrub survival rate and 90% coverage of planned ground
cover planting areas.

ANNUAL REPORTING
During the three‐year establishment period the applicant will provide to staff an annual report
describing the condition of the plant material; report any observed erosion or habitat loss; report any
encroachment or deviations from the approved plan; and report any maintenance activities, such as
plant material replacement, trash removal, and other activities.

FINAL INSPECTION AND ACCEPTANCE
After three years Environmental Services will conduct a site visit and evaluate the site. Final acceptance
is contingent upon the following conditions being met:


The completed mitigation work is equitable to the proposed mitigation,



The completed mitigation is performing in a manner that provides the intended ecological
benefits,



And, where appropriate:
o 90% survival of plant material per the 3 year establishment period,
o Minimal to no evidence of an increase in invasive plant species,
o Minimal to no trash and debris in the mitigation area,
o Resolve any foreseen implementation problems identified in previous annual reports.
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8 MAINTAINING ENVIRONMENTALLY SENSITIVE AREAS
An established ESA on private property should be expected to require little maintenance. However, in
the urban setting ESAs can be vulnerable to change and damage without some periodic intervention,
which will reduce the ecological benefits these areas offer. Thus, a best practice recommendation is to
conduct periodic maintenance inspections. Where concerns are identified schedule minimally‐invasive
intervention practices to ensure the ESA is functional and thriving. The following are staff
recommendations and suggestions on long‐term maintenance of ESAs.
Staff could be made available upon request for consultation. In addition, there are several agencies
which can provide insight and guidance into maintenance of specific types of ESAs. A limited, but not
exclusive, list of agencies is provided in Table 6.Land owners are also encouraged to employ a
professional biologist or similar professional to ensure the land owner and the community can continue
to enjoy the benefits offered by ESAs.
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Agency

Contact Information

City of Denton

Watershed Protection
https://www.cityofdenton.com/en‐us/watershed

Texas A&M AgriLife Extension

Dallas Research & Extension Center
17360 Coit Road
Dallas, TX 75252
(972) 231‐5362
http://dallas.tamu.edu

USDA Soil and Water Conservation
Service, Texas Agency

Denton Service Center
525 S Loop 288 Ste C
Denton, TX 76205‐4515
(940) 383‐2691
https://www.nrcs.usda.gov/wps/portal/nrcs/site/tx/home/

Texas Parks and Wildlife: Private
Lands Assistance and Technical
Guidance Program

Texas Parks and Wildlife Department Wildlife Division
Private Lands and Habitat Program
4200 Smith School Road
Austin, TX 78744
https://tpwd.texas.gov/landwater/land/technical_guidance/

U.S. Fish and Wildlife Service:
Partner for Fish and Wildlife
Program

U.S. Fish and Wildlife Service Arlington
Texas Ecological Services Field Office
2005 Northeast Green Oaks Boulevard, Suite 140
Arlington, TX 76016
(817) 277‐1100
https://www.fws.gov/southwest/es/Partners_Main.html

Table 6: Supporting agencies and their contact information

8.1 PERIODIC MAINTENANCE INSPECTIONS
To promote a functional and thriving ESA, the City recommends conducting periodic maintenance
inspections between one to three years, depending on how vulnerable the system is to changes or
damage. When available, the property owner may consider consulting any previously conducted ESA
Field Assessments and other documentation as a point‐of‐reference to monitor for changes. Copies of
any past field assessments could be made available upon request.
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FLOODPLAIN ESA, RIPARIAN BUFFERS, AND WATER‐RELATED HABITAT INSPECTIONS
A good reference for inspection items for Floodplain ESAs, Riparian Buffers, and intermittently flowing
Water‐Related Habitats can be derived from the Bureau of Land Management Technical Reference
1737‐15 for guidance on assessing the condition of the ESA.

CROSS TIMBERS UPLAND HABITAT INSPECTIONS
Cross Timbers Upland Habitat inspections could include a review of the following potential concerns:


Evidence of invasive species growth or encroachment. Guidance on invasive species is provided
below in Section 8.3 of this Primer.



Dead limbs or unhealthy trees having recently fallen or threatening to fall at the outer edges of
a tree stand. While woody material within the tree stand is important for the ecological health
of the ecological community, landowners should be aware of falling limbs posing a danger to the
public.



Trash and human‐derived debris.

8.2 RECOMMENDED MAINTENANCE ACTIVITIES
In general, a property owner should act to remedy concerns identified through periodic inspections.
Most activities that would result in improving habitat conditions are permitted. Before proceeding,
property owners should consult with staff to develop a plan of action when considering habitat
improvement activities that may disturb or remove understory vegetation or trees within the ESA.

8.3 INVASIVE SPECIES REMOVAL
Non‐native, invasive species of vegetation can be especially damaging to ESAs. Some invasive species
have been identified as changing the ecosystem in which they are growing, with long‐term threats to
trees and the understory of the forest and a threat to reducing the many functions offered by ESAs.
Careful evaluation and consideration should be made for removal of invasive species. The entities listed
in Table 6 can provide more information and guidance on developing an action plan. The first step is to
identify the non‐native or undesirable species. Some examples of commonly found invasive species of
concern in Denton are provided below in Figure 17. More information and a more extensive list of
invasive plants can be found here: https://texasinvasives.org/. Before proceeding property owners
should consult with staff to develop a plan of action when considering habitat improvement activities
that may disturb or remove understory vegetation or trees within the ESA.
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Figure 17: Examples of invasive species found in North Texas

Once identified, it is important to develop an action plan with a goal. In some cases, the best goal is to
reduce the prevalence of a species that is threatening to take over. Eastern Red Cedar is native to Cross
Timbers Upland Habitats but can threaten the ecosystem when it becomes too prevalent due to fire
suppression. Reducing the presence of or eradicating the non‐native and invasive Chinese privet is also
important to prevent its impacts and spread.
The final step in developing a plan is to identify the means in which to remove or eradicate the plants.
Property owners are encouraged to consider all options, starting with those actions that would result in
the least impacts to the habitat in which it grows. Some options include physical methods such as
mulching, shredding, cutting or pulling seedlings of the specific plant to be removed. However, some
plants, such as Chinese privet and Callery pear can rapidly sprout from stumps and lateral roots,
allowing the plant to recover. For these and similar plants that are difficult to eliminate by physical
means it may be necessary to consider an herbicide treatment. The use of pesticides is regulated by
Federal and State statues. Any use of pesticides, including herbicides, must strictly adhere to all Federal
and State pesticide use guidelines and in accordance with the product manufacturer’s instructions.
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