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ACRONYMS

This Light Pollution Study for the Fort
Gordon region details the background,
evaluation process, and findings and
recommendations for light pollution and
mitigation.

Using the methodology designed for this
study, analysis of existing nighttime
lighting conditions, existing regulations,
and model ordinance recommendations
for local government.

The purpose of the study is to minimize
future mission impacts due to ambient
light pollution. Current and future land
use for nearby jurisdictions, along with
zoning, were evaluated and analyzed.
The results were used to determine
where lighting encroachment exists and
where future development may further
exacerbate light pollution near Fort
Gordon.
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Introduction
What is the Light Pollution Study?
This Fort Gordon Light Pollution Study was commissioned by the Central Savannah River Area Regional
Commission as a component of the Fort Gordon Compatible Use Study (CUS) Implementation project following
the publication of its 2019 CUS. The 2019 CUS identified the potential for ambient light pollution in the
surrounding areas to impact nighttime training operations at the installation and recommended that a full light
pollution study with be conducted. This study also provides specific recommendations for the consideration of
additional lighting standards.
Nighttime training is an important part of Fort Gordon’s mission and degradation of the ability to effectively
train at night may negatively affect its training mission and Army unit readiness. As such, areas of potential
concern for light pollution were identified and evaluated based on Fort Gordon’s training areas and ranges.
Although Fort Gordon does not have an airfield on the installation, the military conducts flight training
operations there to take advantage of the installation’s special use airspace, aviation training routes, and airdrop
zones. Much of this training is conducted in darkness and makes use of night vision devices (NVDs). While some
nighttime lighting is a cultural phenomenon and simulates lighting found in real-world combat environments,
excessive ambient light on and around Fort Gordon can degrade training conditions. Degraded training
conditions can impact the effectiveness of night vision equipment and undermine Army training and readiness
requirements.
For the purposes of this study, light pollution is defined as the artificial brightening of sky caused by
unmitigated lighting associated with development and includes streetlights and other man-made light sources.
According to the International Dark Sky Association, light pollution has the following components:
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Glare – excessive brightness that causes visual discomfort



Skyglow – brightening of the night sky of inhabited areas due to light trespass



Light trespass –light that falls where it is not intended or needed



Clutter –bright, confusing, and excessive groupings of light sources



Decreased visibility at night – haze, harsh shadows and glare from poorly designed outdoor lighting can
interfere with or decrease nighttime visibility



Energy waste – the loss of energy used to produce unnecessary and unused light



This study focuses specifically on the cumulative effects of glare, skyglow, and light trespass.

INTRODUCTION

Figure 1.1

Regional Light Pollution

This lighting study seeks to:


Identify the extent of light pollution in the areas around Fort Gordon;



Quantify and map the levels of artificial nighttime lighting conditions and assess implications for Fort
Gordon;



Identify land uses and patterns of development that contribute to light pollution;



Identify the potential for future light pollution as a product of growth and development;



Review the existing regulatory framework for outdoor lighting at Fort Gordon and the surrounding
jurisdictions; and



Identify the tools and programs available to address current and future light pollution



Propose recommendations that can improve dark sky conditions
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Scope of the Light Pollution Study
Several tasks comprise the scope of this Study:


Determination of a Light Evaluation Area (LEA)



Mapping and technical analysis of existing lighting conditions within the LEA surrounding Fort Gordon to
establish baseline conditions



Analysis of existing and future land uses, zoning regulations, and lighting ordinances pertaining to the LEA



Development of recommendations for mitigating light pollution to assist with land use planning actions and
the creation and/or modification of lighting regulations in the LEA jurisdictions

Extent of Light Evaluation Area
The LEA identified for this Study is the extent of land five miles around the boundary of Fort Gordon, and
includes all, or portions of, the following communities:


The City of Blythe



The City of Harlem



The City of Grovetown



Augusta-Richmond County



Unincorporated areas in Burke, Columbia, Jefferson, and McDuffie Counties

This 5-mile LEA allows for a broader evaluation of the effects that artificial outdoor nighttime illumination might
have on Fort Gordon than either the 2-mile Military Compatibility Area (MCA) identified in the 2019 Fort Gordon
CUS, or the 3,000 feet buffer area identified by Georgia Code Annotated §36-66-6 (which requires planning
authorities to consider implications of zoning decisions on military compatibility within these designated areas).

Data Used to Establish Lighting Baseline
Visible Infrared Imaging Radiometer Suite (VIIRS) data from the Earth Observation Group, which is part of the
National Oceanic and Atmospheric Administration’s (NOAA) National Centers for Environmental Information,
was used to quantify nighttime artificial illumination within the LEA as a baseline from which to analyze the
relative degree of light pollution throughout the area. These nighttime lighting measurements were mapped to
provide a comprehensive picture of overall lighting conditions within the LEA. These measurements, as produced
from NOAA’s satellite data, were filtered to exclude data impacted by stray light, lunar illumination, and cloud
coverage and are averaged monthly over the course of the year. The purpose of these values is to measure how
much ambient light is affecting the quality of night sky at Fort Gordon.
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Land Use within LEA
Land use data was obtained from the Georgia Geospatial Information Systems (GIS) Clearing House via the
University of Georgia (UGA). The UGA GIS Clearinghouse compiles data using local jurisdictions’ land tax
assessment information to identify predominant land use types. Matrix used this UGA data to correlate existing
land use with the prevalence and intensity of light pollution to create maps illustrating the correlation of land use
and light pollution.

Figure 1.2

Existing Land Use in the LEA

An additional level of analysis was undertaken to analyze zoning and future land use for each jurisdiction, to
identify areas for future development within the 2-mile MCA likely to increase the risk of light pollution
encroachment on Fort Gordon once developed. This will help Fort Gordon, the affected jurisdictions, and their
residents understand the need for additional actions that could mitigate the effects of future development by
encouraging outdoor lighting compatible with the Fort Gordon military mission.
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In general, light pollution (glare, sky glow and light trespass) in the LEA is attributable to a variety of factors to
include land use and types of development as well as the quantity, types, intensity of illumination and installation
of outdoor light sources (artificial nighttime illumination). Light pollution is created by both near and distant light
sources. Unshielded outdoor lighting contributes significantly to glare. Unshielded lighting in the distance and
uncontrolled uplighting (lighting which is directed upward into the sky or extends above the horizontal plane of a
light fixture) contribute significantly to overall night sky degradation in a particular area. Suburban residential
and commercial development, if not developed to Dark Sky codes, can add significant volume of light to
previously rural and undeveloped areas. More development in already developed areas (suburban and urban
transition zones) can contribute to increased sky glow within a locality.

Potential Impacts on Military Training and Readiness
The use of night vision devices, including night vision goggles, night targeting, and aiming devices, is both an
individual soldier and unit training requirement for the U.S. military. The Army in particular trains extensively at
night from platoon to brigade level. These nighttime training requirements are fundamentally built on each
soldier’s individual ability to confidently use his or her assigned night vision devices within their military
occupational skill sets. From infantry to aviation, the Army is dependent on its ability to conduct nighttime
operations at the unit level based on the confidence of each individual soldier to operate at night using night
vision technology. The Army’s currently fielded primary individual soldier night vision device is the monocular
PVS-14 night vision goggle (NVG) which provides visibility at the lowest levels of light. This third-generation
night vision capability can provide full battlefield visibility under starlight-only conditions. (The Army began
fielding fourth-generation enhanced Night Vision Goggle binoculars in 2022) 1.
Current-generation military night vision devices can be negatively affected by the presence of artificial light.
Depending on the source, direction, and intensity, artificial light can wash out the images that operators see and
cause temporary blindness and image afterglow. This can disable the operator’s ability to adjust his or her eyes
for up to several minutes. Night vision washout and temporary blindness can impact the safety of soldiers
operating heavy equipment and aircraft, in addition to creating negative effects on collective unit training.
Training conditions under sky glow from urban areas, under certain conditions, such as low-level cloud cover,
can intensify sky glow to a point where the naked eye can see sufficiently to operate without the use of NVDs.
This can undermine the quality of training and evaluation of a military unit’s ability to operate under combat
conditions and negatively affect military readiness levels. In extreme cases, the presence of urban sky glow can
affect where units choose to train, forcing units to travel greater distances to train under more realistic
conditions.

1

Enhanced Night Vision Goggle – Binocular, Army Acquisition Support Center, 2022.
https://asc.army.mil/web/portfolio-item/enhanced-night-vision-goggle-binocular-envg-b/
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This can be particularly detrimental for reserve units dependent on access to local training areas, such Georgia
Army National Guard and U.S. Army Reserve units close to Fort Gordon.

US Army/SGT Melissa Lessard, 2018

Recommendations Found in This Study
Recommendations are provided regarding potential future actions to minimize impacts of outdoor light pollution
on Fort Gordon military operations. These recommendations are based on actions implemented by other
communities across the country, input from stakeholders involved with the Fort Gordon CUS Implementation
project, and Matrix’ extensive knowledge of compatibly planning techniques and strategies, as well as how to
tailor these recommendations to meet installation and community-specific needs.
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Excessive artificial outdoor lighting in the region around Fort Gordon may negatively affect military training and
operations, as the effects of outdoor lighting are not simply cumulative but have a greater impact than that of
each light fixture combined. Therefore, regulatory and zoning policy actions to minimize artificial outdoor
lighting effects should address two goals:

1) mitigate high-intensity light emissions near and around Fort Gordon, and
2) preserve night skies.
Although this study evaluates VIIRS data and land use out to 5-miles from Fort Gordon to identify areas of
concern, any recommendations for addressing specific areas of concern will be limited to the two-mile MCA
buffer around Fort Gordon established by the 2019 CUS. Jurisdictions may choose to adopt study
recommendations beyond the 2-mile MCA.
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fThis chapter provides an overall analysis
of existing nighttime lighting conditions
for Fort Gordon and the surrounding
vicinity. It outlines the methodology
used, defines the extent of the study area,
and explores the range of nighttime
lighting conditions throughout the study
area.
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Analysis of Existing Nighttime Lighting
Conditions
Light Evaluation Area (LEA)
As noted above, the LEA encompasses the area five miles out in all directions from the installation boundary.
Light emission values were mapped here to assess current level of light pollution and identify areas where light
pollution could have the greatest impact on nighttime military operations. Additionally, the LEA provides a fixed
area for analysis and assessment.

Figure 2.1

Radiance Levels in the LEA

Figure 2.1 shows the region around Fort Gordon and the five-mile LEA. The map also depicts the State of
Georgia 3,000-foot compatibility buffer and the CUS two-mile MCA buffer discussed previously.
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Methodology Used for Evaluation
Overall lighting conditions within the LEA were evaluated using geographically indexed light values generated
from the 2021 Visible Infrared Imaging Radiometer Suite (VIIRS) global geodata set. VIIRS data is captured
onboard NOAA’s Suomi National Polar-orbiting Partnership weather satellite and is subsequently filtered by the
Earth Observation Group, NOAA National Geophysical Data Center, to exclude data impacted by stray light,
lunar illumination, and cloud-cover. Of note the VIIRS data published by NOAA 1 provides the measurement of
nighttime brightness from sources generated on, and reflected from, the earth’s surface. Surface light reflectivity
is an appropriate indicator of light pollution for this study as it approximates the light levels reflected off the
ground.
For the purposes of this light evaluation assessment, the VIIRS radiance levels are classified, in terms of light
pollution impact, as follows:


Radiance level 0.25-0.40 is considered extremely low light pollution (typical dark sky)



Radiance level 0.41-1.00 is considered low light pollution (rural sky).



Radiance level 1.01-3.00 is considered moderate to low light pollution (rural to suburban transition).



Radiance level 3.01-6.00 is considered moderate light pollution (suburban sky).



Radiance level 6.01-20.00 is considered moderate to high light pollution (bright suburban sky).



Radiance level 20.01-40.00 is considered high light pollution (bright suburban to urban transition).



Areas with a radiance level of greater than 40.00 are considered extremely high light pollution (bright city
to inner-city sky)

To provide a more relatable value to the reader, the VIIRS radiance values were correlated with the Bortle Scale.
Developed by John E. Bortle the nine-level scale classifies night sky brightness at any one particular
location from one (1) to nine (9) with one being classified as “excellent dark sky” and nine being classified as
“bright city sky”.
Table 2.1 directly correlates the nighttime VIIRS light radiance range listed in the leftmost column with its
respective Bortle class, sky condition, and associated description in the row to the right. As indicated in the table,
the greater the measured VIIRS light radiance and Bortle value – the brighter the night sky. Likewise, the lower
the Bortle value – the darker the night sky appears. As a rule of thumb for the purposes of this light study, areas
within 2-miles of Fort Gordon with associated Bortle values of 4 or below are generally considered sufficient to
support military nighttime training requirements there.

1

https://www.lightpollutionmap.info
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Table 2.1

Light Pollution Scale

Radiance
Value

Bortle Scale

Sky Condition

Description

<0.25

1

Excellent Dark Sky

Theoretically, the darkest sky, impacts are
limited to airglow and starlight.

0.25 to 0.40

2

Typical Dark Sky

Air glow is slightly visible near horizon.

0.41 to 1.00

3

Rural Sky

Some light pollution is evident at the horizon.

1.01 to 3.00

4

Rural/Suburban
Transition

Light pollution “domes” are visible in some
directions.

3.01 to 6.00

5

Suburban Sky

Light pollution is visible in most, if not all,
directions. Clouds are noticeably brighter
than the sky.

6.01 to 20.00

6

Bright Suburban
Sky

The sky looks dull gray up to 35 degrees
from the horizon. Any clouds appear fairly
bright.

20.01 to 40.00

7/8

Suburban/Urban
Transition

Light pollution makes the entire sky light
gray. Strong light sources are evident in all
directions. Clouds are brightly lit.

>40.00

9

Bright City/Inner
City Sky

Entire sky is grayish or brighter, with stars
appearing weak and washed out. The sky is
bright and discolored everywhere.

Source: Matrix Design Group, Inc. 2022
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Range of Nighttime Lighting Conditions in LEA
Figure 2.2 shows the existing nighttime lighting conditions surrounding Fort Gordon within the LEA. The
purpose of mapping baseline lighting conditions is to determine where ambient light is affecting the night sky
and how prevalent light pollution is within the LEA, specifically within the 2-mile MCA. It also establishes a
baseline for future light pollution studies.
In general, the highest levels of ambient light pollution are to the north and northeast of the installation, where
large areas have VIIRS light radiance levels ranging from 3.01 to greater than 40.00, or a range of 5 to 9 using
the Bortles Scale. In layman’s terms, night sky conditions here range from Suburban Sky to Bright City Sky.
Radiance levels are also relatively high to the southeast with some areas ranging from 3.01 up to 40.00
(Suburban Sky to Bright City Sky).
In general, the lowest levels of ambient light pollution are to the west of Fort Gordon, predominantly in a VIIRS
range of 0.41 to 3.00, or a Bortles range of 3 to 4. In plain terms, night sky conditions here range from Typical
Dark Sky to Rural Sky. Light radiance levels southwest of the installation are also relatively low, with much of the
area here in the 0.41 to 1.00 light radiance range (Bortles range 3 – Rural Sky). However, there are some notable
exceptions to the northwest and southwest of Fort Gordon, where some smaller areas have VIIRS values from
20.01 to 40.00 (Bortles range 7 to 9 – Suburban Sky to Bright City Sky).
Due south, the light radiance levels vary in the 0.41 to 1.00 and the 1.01 to 3.00 ranges, but some smaller
locations range from 6.01 to 20.00.
On Fort Gordon itself, there are both high and low levels of ambient light pollution. As shown in Figure 4, light
pollution levels decrease as one moves from the northeast corner to the southwest corner of the installation. The
Fort Gordon cantonment area, where an overwhelming majority of base facilities are located, is situated on the
northeast section of the installation. This includes headquarters facilities, administration buildings, medical
facilities, lodging and similar support functions. Most of the supporting infrastructure such as improved roads,
vehicle parking lots and equipment storage areas is also here – these areas are where most of the Fort’s outdoor
lighting is found. The light radiance levels at and around the cantonment area range from as low as 3.01 to 6.00
to peak levels more than 40.00.
The light radiance levels in southwest portion of Fort Gordon, where its extensive (# acres) training area is, are
below the 0.41-1.00 (Rural Sky) range. Here, on Fort Gordon’s training areas and ranges are where most
nighttime military training takes place. Training areas and ranges tend to have considerably less outdoor
lighting, as there is less need for nighttime illumination. Any lighting that is required on a training range is
typically portable and not used to illuminate large areas. Nighttime radiance levels in and around its weapons
impact areas are some of the region’s lowest and are in the 0.25-0.40 range (Typical Dark Sky). Small portions
of this dark sky area extend beyond the installation to the northwest, south, and southeast. Areas with 0.41-1.00
and 0.25-0.40 radiance levels are quite dark and ideal for nighttime training activities.

2-5

Figure 2.2

Light Radiance in the Fort Gordon LEA (full extent map with only
light radiance)

Analysis of Light Data within LEA
Within the LEA, there is a clear and distinct nighttime lighting threshold between more highly developed areas of
Fort Gordon and surrounding communities of Augusta-Richmond, Grovetown, and Harlem with more the rural
communities of Blythe, Hepzibah, and unincorporated county areas along the installation boundary of Fort
Gordon. This threshold is identified in Figure 4 between the more highly developed area northeast of Fort
Gordon with the predominantly rural character of the areas south and west of Fort Gordon.
For the purposes of this Study, areas on and around Fort Gordon with a light radiance level of 3.01 or above
are areas of concern regarding light pollution. These are areas for potential application of Study
recommendations. Areas with light radiance levels of 3.00 and lower are considered compatible with
nighttime military training at Fort Gordon. These areas are recommended to be maintained as “dark areas” to
preserve the current environment which is suitable for military nighttime training. Without protection, these
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suitable areas with minimal current light pollution are at risk of light pollution encroachment due to future
development and increased urbanization.
Within areas of the installation boundary where nighttime training activities currently occur, light pollution levels
are at a comparatively lower level. Most off-base areas around the training areas have relatively low light
radiance levels as well. More developed and urban areas within the LEA that exceed a radiance value of 3.01 are
specifically identified within this study. The following radiance ranges identified in this study are defined as:


Radiance levels below 3.01 – areas considered compatible for military nighttime training



Radiance levels 3.01 to 6.00 – areas which may or may not be compatible, depending on proximity, with
military nighttime training; increased levels of ambient light pollution in these areas could impact nighttime
training



Radiance levels 6.01 to 20.00 – areas generally exceed required dark sky requirements for optimal
nighttime training conditions at Fort Gordon



Radiance levels 20.01 to 40.00 – areas exceed ambient light pollution levels for Fort Gordon nighttime
training conditions



Radiance levels greater than 40.00 – areas may potentially create serious impacts for current and future
nighttime military training at Fort Gordon

In general, the analysis indicates that the presence of light pollution in and around the ranges and training areas
is not at a level currently which would significantly impact Army nighttime training on Fort Gordon. Most of the
training areas within the 0.25-0.40 and 0.41 to 1.00 radiance levels. Light pollution levels here are expected to
be manageable without significant or new development near these training areas.
There are relatively small, developed areas within the predominantly rural region to the northwest, southwest
and south with higher light radiance levels, up to 20.1 to 40.0, that are located within the LEA and have the
potential to impact nighttime military operations if development intensifies in the future. This becomes a greater
concern over time if communities grow without mitigation measures in place to reduce increases of future light
radiance. Any significant master planned or planned unit development within the 2-mile military compatibility
area around Fort Gordon’s training areas should be carefully evaluated in consultation with installation staff and
leadership.
A potentially serious concern relates to existing ambient light pollution from urbanized areas to the northeast
and north, including the cantonment area on Fort Gordon itself. Augusta-Richmond County is a growing
community with a population of over 200,000. Within the larger metropolitan area, the population is over
600,000. The radiance light levels in this portion of the LEA are in the highest ranges, 20.01 to 40.00 with some
areas exceeding the uppermost VIIRS radiance level of 40.00. Ambient light pollution at these levels may
already have an impact on nighttime training operations under certain conditions such as low cloud cover. These
high-intensity areas, or “hot spots” present real risk to Fort Gordon’s capability to conduct nighttime military
training in the future, if left unchecked. Major development within these hot-spot areas around Fort Gordon could
significantly contribute to sky glow effect and should be carefully evaluated for application of mitigating
strategies.
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This chapter defines two distinct
nighttime radiance regions. One region is
characterized by high levels of night sky
radiance, and the other is characterized
by very low levels of night sky radiance.
The levels of radiance in these two
distinct regions directly correspond to
land use and the level of development.

Additionally, the chapter evaluates
nighttime radiance levels on Fort Gordon,
and the installation’s land use.

This chapter also evaluates local
nighttime radiance conditions for each
jurisdiction in the study area for only
those areas within two miles of Fort
Gordon, the underlying land use, and
jurisdictional policies that control
outdoor lighting; specifically, lumen
levels, backlight, uplight, and glare.
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Land Use and Lighting Conditions

This section examines ambient light intensity in counties and cities within the LEA and how nighttime lighting
impacts correlate with existing land use, future land use, and zoning. For analyzing land use and radiance, Matrix
developed a set of contour lines to assess the correlation of radiance to 8 major land uses identified by the UGA
county land use database. These uses include:


Agriculture



Commercial



Conservation (Agriculture or Timber)



Forest



Industrial



Residential



Tax Exempt (government property)



Utilities

How land is used is a major determinant of light pollution. More developed areas generally have higher light
radiance levels than undeveloped areas. Likewise, higher intensity land use generally has higher light pollution
levels as well. Areas with the least intensive land use such as rural agricultural, forestry and conservation have
the least light pollution and therefore darker skies. Commercial and industrial land use generally generates
greater levels of light radiance and as a result create more light pollution. Examples include large car lots,
shopping centers, stadiums, plants, and quarries. Residential land uses typically generate moderate levels of
light pollution, but the intensity of residential development — as is the case for most developed land uses — is a
major determining factor in how much ambient light pollution is generated.
Two project maps clearly demonstrate the positive correlation of the intensity of land use and development with
levels of nighttime surface radiance. The first map, Figure 3.1, shows significant aggregation of high intensity
radiance within the Augusta – Fort Gordon area where land use is predominantly urban/suburban with high
concentrations of commercial and residential land use to especially along the Interstate 20 and Loop 520
corridors. This area includes Fort Gordon’s cantonment area and forms a crescent of light pollutions around the
installation boundary from northeast to northwest. The second map, Figure 3.2, shows much lower light radiance
levels within the LEA around Fort Gordon’s training area to the southwest where land use is far less intense,
predominantly rural, and much less developed.
A key consideration for preserving optimal nighttime conditions that are compatible with Fort Gordon training
requirements is the manner of future development within the two-mile MCA. This includes proximity to training
areas, permitted land uses, intensity of use, density of development and types of outdoor lighting permitted.
Development that does not consider the need for preserving dark sky conditions on and around Fort Gordon
could threaten military readiness in the long term.
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Land use and development within the MCA are the primary determinants of how much new ambient light
pollution is generated in this sensitive area. Each of the cities and counties within the MCA have land use
planning policies and regulations that guide and implement land use actions within their boundaries. These
include comprehensive plans and zoning and/or land use ordinances. Adoption of recommended zoning code
ordinances or updates to general plans can help mitigate development which may inadvertently impact Fort
Gordon’s mission negatively and help preserve its capacity to continue to conduct essential military training
under dark sky conditions.
Georgia code Title 36, Chapter 66, Section 36-66-6 requires local governments to coordinate with military
installations within 3,000 feet of a proposed land use zoning action. This requirement is intended to help ensure
land use compatibility with military operations; however, as discussed previously 3,000 feet is inadequate to
ensure ambient light pollution does not impact nighttime training operations at Fort Gordon.
Throughout this section, text and figures are used to describe the existing land use, future land use, and zoning
for jurisdictions. An evaluation of current conditions and potential concerns for the future accompany the
assessments of land use in each jurisdiction.

Figure 3.1

Southwest Area of Low Light Radiance/Low Intensity Land Use
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Figure 3.2
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Northeast Area of High Light Radiance/High Intensity Land Use

LOCAL CONDITIONS

Jurisdiction Light Radiance Assessment, Land Use,
and Zoning
This section provides general assessments of existing and future land use, radiance levels, and current zoning
for the following jurisdictions within the two-mile MCA:


Augusta-Richmond County



Burke County



Columbia County



Jefferson County



McDuffie County



City of Blythe



City of Grovetown



City of Harlem



Fort Gordon

These assessments identify existing land use, future land use, and current zoning ordinances within the LEA for
only those parts of each jurisdiction that fall within the MCA. Each area was evaluated to identify areas with
different levels of light radiance and corresponding land use that potentially can impact nighttime range
operations at Fort Gordon. More complete and detailed assessments are provided in Appendix A.
Existing land uses and associated radiance levels within the MCA range in impacts to night sky conditions from
little or no impacts, such as from agricultural and conservation land uses to higher impact uses within more
urbanized areas, including high density residential, commercial, and industrial. The use of high intensity,
upward, or unshielded lighting for shopping centers, roadways and transportation interchanges, auto
dealerships, factories, and other facilities causes significant ambient light pollution.
Future land use is guided by comprehensive plans and other documents and provides a vision as to how a
jurisdiction proposes to develop and redevelop areas within its purview. Similar to existing land use, the type and
intensity of development largely dictates the amount and impact of light pollution from future land uses.
Zoning ordinances that direct what type of development can occur in specific locations, along with associated
regulations that minimize ambient light pollution, are important tools for a jurisdiction to implement and enforce
to reduce light pollution.
Understanding how and where land use impacts light radiance is important to identify areas where light
radiance levels from existing land uses is or future land use may negatively impact night training missions at
Fort Gordon.
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Each assessment addresses the components listed below:


Subjective interpretation of light radiance levels



Existing land use acreage and attributes



Future land use plans in areas that have the potential to impact Fort Gordon operations



Changes to existing land use, allowed by current zoning, that have the potential to impact Fort Gordon
operations

Additional details, including acres of land use types in each jurisdiction and associated radiance levels are
provided in Appendix A.
The following analysis focuses on light radiance and land use in four types of areas within the MCA:
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Existing areas of high light radiance/higher intensity land uses that create light pollution “hot spots”



Existing areas of low light radiance/lower intensity land uses that create “dark areas” with minimal light
pollution



Areas where future land use plans have the potential to increase “hot spots”



Areas where current zoning allows changes to existing land use that have the potential to increase “hot
spots”

LOCAL CONDITIONS

Augusta-Richmond County
Existing Land Use in the Two-Mile MCA
Existing land use within the MCA of Augusta-Richmond County is
predominantly residential with some higher intensity commercial
areas in the northern section of the MCA. In the southern section of
its MCA, land use is predominantly rural with significant areas of
agriculture, conservation, and timber. Nighttime radiance levels
correspond with the intensity of land use.
In the northern section of the MCA there is one small area with
extremely high light radiance (>40.00). This area is at the
intersection of Interstate 520 (I-520) and U.S. Route 1. Land use
here is a mix of commercial, residential, and institutional use.
There are also a number of areas within the MCA with high
light radiance (20.01-40.00) levels which are centered along
major roadways and interchanges where more intense land
use occurs. The
land uses in these
areas include
commercial,
residential, and
institutional
(exempt) uses with
smaller areas of
agriculture and
industrial.
Most of Augusta-Richmond County within MCA is in the moderate to
high radiance range (6.01-20.00). Land use here is predominantly
residential with smaller areas of agriculture, commercial, and exempt
uses. Smaller portions of the county within the two-mile
MCA buffer are within the moderate radiance zone, 3.016.00, mostly to the south of Fort Gordon.
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Figure 3.3

Augusta-Richmond County Areas of High and Low Light Radiance
and Associated Land Use

Figure 3.3 illustrates portions of Augusta-Richmond County located within the MCA that have light radiance
levels at or above 3.01 and areas with light radiance below 3.01. All the county east and northeast of Fort Gordon
is in the high light radiance zone. South of the installation, the county is primarily in the low light radiance zone,
except for one area northeast of Blythe that extends from U.S. Route 1, southward to beyond State Route 88 (SR
88). For areas above the 3.01 threshold, efforts should focus on reducing ambient light pollution levels. For those
areas below the 3.01 threshold, efforts should focus on maintaining the low levels of ambient light pollution.
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LOCAL CONDITIONS

Future Land Use in the Two-Mile MCA
The Augusta-Richmond 2035 Comprehensive Plan is the official document that guides the future development
of the jurisdiction. The plan establishes three primary functions:


The plan creates a desired future for the county



The plan guides how the desired future will be achieved



The plan establishes a strategic, long-term planning program

The Augusta-Richmond 2035 Comprehensive Plan also details several key major development proposals
intended to advance four goals:


Increase economic activity and vitality



Protect and enhance the environment and natural resources



Enhance the livability of communities and neighborhoods



Create effective and attractive regional transportation linkages

There are two areas in the county where future land use plans have the potential to noticeably increase the
impact of light pollution in the vicinity of Fort Gordon. The first area is near Gate 1 and the second area is near
Gate 5.
The Belair Hills neighborhood area, near Gate 1, currently includes low-density suburban development, higher
density residential development, and highway-oriented commercial and service areas. While the area also
includes some areas that remain relatively undeveloped, including agriculture and forested areas its proximity to
Gate 1 and undeveloped property makes the area attractive for future development. Future development in this
vicinity within the MCA which increases the intensity of land use is of particular concern for maintaining dark
skies. The area west of Jimmy Dyess Parkway between the county boundary and Fort Gordon where continued
development has the potential to increase relatively low radiance levels (3.01-6.00) is of particular concern.
The second area identified in Augusta-Richmond County is South Augusta, specifically along the northwest side
U.S. Route 1 near the Tobacco Road interchange and Fort Gordon’s Gate 5. Existing land uses include
agriculture, conservation, and low-density residential with moderate to high radiance levels. Land uses on Fort
Gordon at this location have moderate radiance levels. The comprehensive plan identifies this area as a potential
stimulus node that has potential to spur development and increase light radiance levels.
The comprehensive plan calls for maintaining appropriate buffers between any development and Fort Gordon in
this area, although it’s unclear if this includes minimizing the potential for increased light pollution.

Zoning
The Comprehensive Zoning Ordinance of Augusta-Richmond County, Georgia, is a ratified document that
promotes the health, safety, community values, and general welfare of Augusta-Richmond County residents by
regulating and standardizing the built environment in a holistic, integrated, and optimal manner. The area is
zoned for general land uses, and current development may or may not reflect overlay zoning. Land uses that are
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zoned and/or entitled for more intense uses may increase light pollution impacts for the region over the current
baseline.
The primary locations of concern for entitled land use exist near Gates 2 and 3 along US Route 278 near
Grovetown. A myriad of zoning cases in 2020 and 2021 rezoned parcels adjacent to Fort Gordon from
Agriculture to more intense zoning categories, such as Residential and General Business classifications, and
have not yet been developed or redeveloped.
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Burke County
Existing Land Use in the Two-Mile MCA
Light radiance levels within the relatively small unincorporated area of Burke County, outside of the City of
Blythe, which fall within the MCA area is very low. Precise VIIRS radiance here ranges from low rural sky (0.411.00 levels) to low rural to moderate suburban transition low (1.01-3.00) light radiance levels. Land use here is
predominantly conservation, agriculture, and residential and an ideal location for preservation of dark nighttime
skies both to preserve the rural character of the area as well as the ability of Fort Gordon to train at night.
Figure 3.4 shows the part of Burke County located within the two-mile MCA, including along the border with
Augusta-Richmond County that have light radiance levels below 3.01. For these areas below the 3.01 threshold,
efforts should focus on maintaining the low levels of ambient light pollution.

Future Land Use in the Two-Mile MCA
The Burke County Comprehensive Plan provides a future development map to guide growth and development in
the county. Character area planning focuses on areas with three key attributes:


Unique or special characteristics the community wishes to preserve



Potential to evolve into a unique asset



Unique development issues that require special attention

The Burke County Comprehensive Plan calls for the development of a suburban town neighborhood in an area
north and northwest of Waynesboro, including land between the county’s northwest border with AugustRichmond County and Hephzibah-Keysville Road. This area is located within the two-mile MCA buffer and is
south of the Fort Gordon training range. Existing land use in the area is predominately conservation, agriculture,
and low density residential, with current radiance levels below 3.01 making it a “dark area” relative to light
pollution. Future changes in land use that increase the intensity of development — even low-density housing —
have the potential to increase light radiance levels above 3.01 within the two-mile MCA buffer. Figure 3.4 shows
the location of this area.

Zoning
Burke County’s current land uses are consistent with the County’s zoning. A comparison of the light radiance
and the land use zoning in Burke County can be found in Figure 3.4.

3-11

Figure 3.4
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Burke County Areas of High and Low Light Radiance and Associated
Land Use

LOCAL CONDITIONS

Columbia County
Existing Land Use in the Two-Mile MCA
Land use in Columbia County which falls within the MCA, ranges from agriculture to large industrial. The
preponderance of land use is rural residential and neighborhood residential. Levels of light pollution here
correspond with land use and range from rural sky (VIIRS values below 1.00) in the southwest corner of the
county to bright urban sky (radiance values greater than 40.00) near the interchange of I-20 and SR 388.
There is a particularly high light radiance area which ranges from bright suburban sky to urban sky (20.0140.00) attributable to sky glow along State Route 388, Wrightsboro Road, and into Grovetown along Grovetown
Harlem Road that falls within the MCA. There is a large area of industrial land use (John Deere Augusta Works)
located here, along with other commercial and residential uses.
Immediately south of this location, areas of moderate to high light radiance (6.01-20.00) extend to Fort Gordon’s
boundary between Gate 1 and Gate 6. Some of the light radiance here appears to combine with equally bright
radiance emanating from Fort Gordon and NSA Georgia. Land use is predominantly residential, along with some
commercial, and industrial us es.
There are some areas of moderate light radiance (3.01-6.00) around these higher radiance areas, both east and
west of Grovetown and also southeast of Harlem between the city and the installation boundary of Fort Gordon.
Land uses in both locations are residential and agriculture, and in the latter instance, there are small numbers of
exempt and commercial uses.
Areas of the county within the two-mile MCA between McDuffie County to the southwest and Fort Gordon to the
southeast have moderately low and low levels of light radiance. For the most part, land uses are residential,
conservation, and agriculture, with small amounts of commercial, industrial, and forest uses mixed in. These
locations with a radiance level below 3.01 should be maintained as “dark areas”.
Figure 3.5 shows the portions of Columbia County that are located within the two-mile MCA. The map depicts
the areas that are within both the county and the two-mile MCA that have light radiance levels at or above 3.01
and below 3.01. The northeast portions of the county in the two-mile MCA area, north of E Robinson Avenue, as
described above, are all within an area of high light radiance ranging from suburban sky to bright suburban sky
to suburban-urban transition zones (5 to 8 on the Bortle Scale). The areas of the county in the MCA to the
southwest along the border with Fort Gordon are in a low light radiance zone, with the exception of a small area
extending to the east and southeast from Harlem, which is in a moderately high (suburban sky) radiance zone.
For areas above the 3.01 threshold, efforts should focus on reducing ambient light pollution levels through a
variety of mitigation strategies. For those areas below the 3.01 threshold, effort should focus on preserving the
low levels of ambient light pollution.

Future Land Use in the Two-Mile MCA
The Columbia County Vision 2035 Comprehensive Plan recognizes the county is one of the fastest growing
areas in the region. With that growth comes development and the need to make sound land use decisions. The
plan’s overarching intent is to balance residential and economic growth with maintaining the distinct character of
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the community and quality of life in the county. This plan establishes the following character areas found in this
vicinity:


Open spaces



Rural



Rural Neighborhood



Neighborhood

The comprehensive plan calls for the development of a commercial corridor along US 278 (SH 10/Gordon
Highway), east of Harlem. The planned corridor development extends all the way to the boundary of Fort Gordon
where the roadway turns to the northeast. The majority of the corridor would be within the two-mile MCA. The
comprehensive plan calls for moderate to high density development that includes neighborhood services, retail,
and restaurants. This type of future development would likely increase light pollution in the area, which is
directly north of the Fort Gordon training range. The existing land use along the roadway is conservation,
agriculture, and low density residential. The current light radiance level in the area is 1.01-3.00, making it a “dark
area” relative to light pollution. Figure 3.5 shows the location of the area where the corridor development is
planned.

Zoning
A large portion of the current entitlement in Columbia County that is within the Military Compatibility Area
between Grovetown and Harlem is zoned for rural agricultural uses, which would allow large-lot, single-family
developments at a density of one dwelling unit per 2.5 acres but explicitly prohibits suburban developments.
Many of these parcels remain undeveloped, with light pollution potentially problematic if housing density
increases.
It should be noted that while outside the 2-mile MCA, the area of greatest concern is situated along the I-20
corridor, specifically around the I-520 and SR 388 interchanges. This area includes entitlements for light
industrial developments, as well as large tracts of unentitled forested parcels that are zoned for residential uses.
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Figure 3.5

Columbia County Areas of High and Low Light Radiance and
Associated Land Use

Jefferson County
Existing Land Use in the Two-Mile MCA
Land use in Jefferson County within the MCA is predominantly used for agriculture and timber (or forestry) with
small areas of land use for industrial activities, and a moderate amount of rural residential (see the map at
Figure 8). Overall, the light radiance across this northern section of Jefferson County falls can be categorized as
rural night sky (Zone 3 on the Bortle Scale). Radiance levels here generally fall below 1.0 on VIIRS, however a
small area within the MCA here has a particularly high radiance level (20.01-40.00) and can be considered
attributable to the KaMin plant along Howard Mill Road.
Adjacent to the location previously discussed, but further into the MCA buffer toward Fort Gordon, are areas of
moderate to low light radiance (1.01-3.00). Land uses in this location are primarily industrial with agriculture and
small sections of residential and conservation uses. Remaining areas of Jefferson County within the MCA buffer
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are primarily in the 0.41-1.00 range, or low light radiance zone with a small area with extremely low light
radiance (0.25-0.40) extends from Fort Gordon into Jefferson County. These areas are among the darkest
places within the LEA and can be categorized as rural sky and typical dark sky using the Bortle Scale. This is
due to a low intensity of land use consisting mainly of conservation and agriculture, with a small amount of
forest, residential, industrial, exempt, and commercial use. Locations with radiance levels below 3.01 should be
maintained as “dark areas”.
All of the county within the MCA is in the low light radiance zone, except for the area of high light radiance zone
near the KaMin plant. For areas at or above the 3.01 threshold, efforts should focus on mitigating ambient light
pollution levels with particular focus on industrial use. For those areas below the 3.01 threshold, efforts should
focus on maintaining low levels of ambient light pollution and preserving the dark sky.

Future Land Use in the Two-Mile MCA
The Jefferson County Joint Comprehensive Plan is designed to identify and guide future economic and housing
development, land use that meets county and various community needs, and efforts to conserve and preserve
natural and cultural resources. The plan also highlights the importance of Fort Gordon for the county and region.
The comprehensive plan future land use map identifies the potential for additional industrial land use south of
Fort Gordon, within the two-mile MCA. Existing land uses are predominantly conservation and agricultural, which
helps maintain radiance levels below the 3.01 threshold. The area has some of the lowest radiance levels in the
region. Some higher levels are associated with existing mining operations, and any increases in those operations
in or adjacent to the MCA buffer could result in significantly higher radiance levels and light pollution impacts.
Figure 3.6 indicates where future land uses could create light pollution concerns, as defined in the
comprehensive plan.

Zoning
Jefferson County’s current land uses are consistent with county zoning.
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Figure 3.6

Jefferson County Areas of High and Low Light Radiance and
Associated Land Use
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McDuffie County
Existing Land Use in the Two-Mile MCA
Land use in McDuffie County which falls within the MCA is predominantly conservation, timber or agricultural
with three stands of forest. There is a moderate amount of residential use. This is ideal land use within the MCA
as radiance levels here are below a radiance level of 1.00 – typical dark sky – and range from 0.25 to 1.00.
These dark sky locations, near the training ranges of Fort Gordon, should be prioritized for conservation.
Figure 3.7 depicts areas in McDuffie County that are inside the two-mile MCA, all of which have light radiance
levels below 1.01. Efforts should focus on maintaining the extremely low levels of ambient light pollution in these
areas.

Future Land Use in the Two-Mile MCA
The McDuffie County Joint Comprehensive Plan guides the county’s future growth and development. The plan
includes three main provisions:


Developing land in the future



Meeting future housing and community needs



Supporting and enhancing economic development, now and in the future

The plan’s future land use map for county lands adjacent to Fort Gordon includes a buffer area where
appropriate future land uses are agriculture, passive recreation, and mining. The goal will be realized through
land development restrictions and conservation easements in the buffer area. The general maps in the
comprehensive plan indicate all of the county that falls within the two-mile MCA is included in the future
planning buffer area.
The area currently has very low light radiance levels both in McDuffie County and on Fort Gordon where the
training range is located. Existing county land uses are primarily conservation, forest, and agriculture, along with
some low-density residential. One potential concern is the possibility of additional mining operations occurring
within the buffer area and so two-mile MCA. Some mining operations, such as those currently located in adjacent
jurisdictions, have the potential to create high levels of ambient light pollution. Figure 3.7 shows the location
where the comprehensive plan indicates mining is a potential future land use.

Zoning
McDuffie County’s current land uses are consistent with county zoning.
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Figure 3.7

McDuffie County Areas of High and Low Light Radiance and
Associated Land Use
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City of Blythe
Existing Land Use in the Two-Mile MCA
The City of Blythe is entirely within the two-mile MCA and has light radiance levels ranging from moderate (3.016.00) to low (.041-1.00). The central portion of the city along State Route 88 has higher levels of nighttime
radiance than the rest of the community given the higher presence of roadway lighting. Land use is primarily low
density residential along the highway. Outside the SR 88 corridor, most land use is low intensity, including
agriculture, residential, and conservation, with correspondingly low levels of light radiance.
Figure 3.8 shows the areas with high light radiance (at or above 3.01) and those with low light radiance (< 3.01).
For areas above the 3.01 threshold, efforts should focus on reducing ambient light pollution levels through
mitigation. For those areas below the 3.01 threshold, efforts should focus on maintaining current low levels of
ambient light.

Future Land Use in the Two-Mile MCA
The 2018 Blythe Comprehensive Plan has three main goals:


Guides the community toward a shared vision



Lays out how the city will achieve that vision



Crafts a coordinated, long-term planning program

The City’s comprehensive plan guides future land use decisions and shapes the evolution of existing uses
through the identification of character areas. Future plans include expansion of residential areas around the city
center along SR 88 and to the north, toward Fort Gordon and its training areas. The plan also identifies a
commercial area around the intersection of U.S. Route 1 and SR 88 just to the south of Fort Gordon training
range areas. Current land use is predominately agriculture and low-density residential. Portions of these areas
slated for future development are slightly above the 3.01 radiance threshold, while some of the areas are below
3.01 light radiance levels. Increases in light radiance levels resulting from more intense land use in Blythe has
the potential to directly impact Fort Gordon nighttime training operations. Figure 3.8 shows the location where
the comprehensive plan indicates future land uses could pose concerns.

Zoning
Blythe’s current zoning is consistent with present land use.
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Figure 3.8

Blythe Areas of High and Low Light Radiance and Associated Land
Use
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City of Grovetown
Existing Land Use in the Two-Mile MCA
A considerable amount of the City of Grovetown is within the MCA and has radiance levels that range from high
(20.01-40.0) to moderate (3.01-6.00). Land use within the MCA is predominantly residential with significant
commercial and institutional (exempt) land use along major routes. The highest radiance levels, occur along
Wrightsboro and Harlem Grovetown Roads. Land use along these roadways within the MCA are industrial,
commercial, and higher-density residential. Streetlights are also installed in much of this area. Land uses in the
6.01-20.0 radiance zone include high- and moderate-density residential, commercial, and exempt. These
residential areas are spread across the city, whereas much of the commercial land use in the 6.01-20.0 radiance
zone is located along the East/West Robinson Avenue corridors. Other areas with lower radiance levels include
low-density residential, agricultural, and exempt uses at the outer edges of Grovetown.
Figure 3.9 shows the different light radiance areas. The entire portion of Grovetown that is in the MCA is above
the radiance threshold level of 3.01. For these areas above the 3.01 threshold, efforts should focus on reducing
ambient light pollution levels.

Future Land Use in the Two-Mile MCA
The 2021 Grovetown Comprehensive Plan has three primary functions


Describe the shared vision for the city



Guide the community towards achieving the desired end state



Formulate a coordinated long-term planning program.

The comprehensive plan notes that future land use should account for compatible development in areas near
Fort Gordon. Future land use is designated using character areas to indicate where and what type of
development may occur. For the most part the future plans indicate similar land uses as currently in place, but
with the potential for more intense use of the land. In the area to the southeast of the city center, within the MCA,
residential infill is a planned goal. Increased commercial development at strategic locations, such as major
roadways is also planned. Increases in light radiance levels resulting from more intense land use in Grovetown
has the potential to impact Fort Gordon nighttime training operations. Figure 3.9 shows the location where the
comprehensive plan indicates future land uses that could pose concerns for increased light pollution.

Zoning
There are several areas within Grovetown where parcels are not developed to full entitlement, with piecemealed
suburban development having left pockets of undeveloped land throughout the community. Most notable are the
higher-intensity residential and commercial zoned parcels, including, for example, the CC 2 zoned parcels on
Wrightsboro Road adjacent to the Walmart and the R-4 zoned parcels near Newmantown Road and Washington
Street. Lower-density residential infill should not affect light pollution levels significantly; however, planned unit
developments (PUDs), townhouses/multifamily housing, and commercial corridors all have the potential to
increase radiance levels.
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Figure 3.9

Grovetown Areas of High and Low Light Radiance and Associated
Land Use
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City of Harlem
Existing Land Use in the Two-Mile MCA
Most of the City of Harlem falls outside the MCA, except for a small area in the southeastern part of the
community. This area has moderate and moderate to low levels of light radiance levels, 3.01-6.00 and 1.01-3.00,
respectively. The existing land use here is primarily agriculture, with some low-density residential and
conservation uses.
Figure 3.10 shows the city areas of high light radiance, at or above 3.01, and areas of low light radiance, below
3.01. For areas above the 3.01 threshold, efforts should focus on reducing ambient light pollution levels. For
those areas below the 3.01 threshold, efforts should focus on maintaining the low levels of ambient light pollution.

Future Land Use in the Two-Mile MCA
The 2021 Harlem Comprehensive Plan meets three goals:


Lays out a vision for the city



Guides the community towards achieving the desired end state



Provides a framework for a coordinated long-term planning program.

Future land use in Harlem, as identified in character areas that are established in the comprehensive plan
provides a foundation for future land use decisions and any shifts in existing land uses. Future plans include
expanding rural residential areas in the southeastern part of the city within the MCA. Existing land use is
primarily agriculture with small areas of residential and conservation. The radiance level is below the 3.01
threshold. Increases in light radiance levels resulting from more intense land use in Harlem has the potential to
impact Fort Gordon’s nighttime training operations. Figure 3.10 shows where the comprehensive plan indicates
future land uses could pose concerns for mission sustainability.

Zoning
Harlem’s current land uses are consistent with the City’s zoning.
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Figure 3.10

Harlem Areas of High and Low Light Radiance and Associated
Land Use
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Fort Gordon Light Radiance and Land Use
The following summarizes the assessment of installation lands that fall within the LEA, including three focus
areas:


Identification of developed areas and characteristics of existing land uses



Assignment of light radiance levels



Identification of future land use plans with potential to impact Fort Gordon training operations due to
anticipated radiance levels

Additional details, including tables that provide the acreage of different land use types on Fort Gordon and
associated radiance levels within the LEA are provided in Appendix A.

Existing Land Use Radiance Levels
Fort Gordon can be separated into two broad land use areas. The cantonment area, located at the northeast end
of the installation, is much like a small city or town with similar activities and functions. The Fort Gordon
cantonment area includes military headquarters, administrative units, large tenant units, medical facilities,
lodging, small shopping activities, a golf course and other military and community support functions. The
cantonment area, which makes up a little less than one quarter of the installation, ranges from extremely high,
greater than 40.0, to low levels, 0.41-1.00, of light radiance. The land use in the southwest areas of the
installation with low light radiance levels, ranging from moderately high, 6.01-20.00, to extremely low, 0.25-0.40,
are where the various training ranges are located.
Figure 3.11 shows those areas of Fort Gordon with high levels of light radiance, at or above 3.01, and areas of low
light radiance, or below 3.01. For areas above the 3.01 threshold, efforts should focus on reducing ambient light
pollution levels. For those areas below the 3.01 threshold, efforts should focus on maintaining the low levels of
ambient light pollution.

Future Land Use
(details to follow)
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Figure 3.11

Fort Gordon Areas of High and Low Light Radiance and Associated
Land Use
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This section of the Light Study addresses
mitigation of light pollution within the
Fort Gordon MCA and includes general
observations of off-base and on-base
areas.

Various mitigation strategies available
include, but are not limited to the use of
shielded lighting fixtures, timers and
sensors, warm colors, and positive BUG
rated lumens.

It also provides a brief overview of
outdoor lighting components and
existing outdoor lighting regulations
currently in place within the vicinity, and
brief overview of the Model Lighting
Ordinance and applicable DOD
guidelines.
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Light Pollution Mitigation within the
MCA
This section of the Light Study addresses mitigation of light pollution within the Fort Gordon MCA and includes
general observations of off-base and on-base areas. It also provides a brief overview of outdoor lighting
components and existing outdoor lighting regulations currently in place within the vicinity, and brief overview of
the Model Lighting Ordinance and applicable DOD guidelines. Recommendations for community and base
consideration are provided here.
As discussed in Chapter 3, the areas of concern for the application of mitigation strategies are those areas with a
light radiance level at or greater than 3.01. However, those areas with a light radiance level of more than 20.00
may require more aggressive light mitigation measures to reduce light emissions to a level acceptable to support
current and future capacity for nighttime training at Fort Gordon. In addition, it is critically important to
maintain current emissions in areas with light radiance levels below the 3.01 threshold to preserve these “dark
areas” and ensure compatibility with Fort Gordon’s training needs and its long-term capacity to train soldiers at
night.
For purposes of potential mitigation, the area of concern is the two-mile MCA around Fort Gordon.

Off-Installation Locations
Lighting Observations
There is a variety of outdoor lighting types in the Fort Gordon MCA, mostly depending on the age and function of
associated facilities. Newer developments and infrastructure tend to have more modern fixtures that capitalize
on energy efficiencies and reduced operational costs. Older facility lighting fixtures are generally less efficient
and create higher levels of ambient light pollution.
The analysis includes the identification of light fixtures installed in the area for specific uses, such as public
rights-of-way, the identification of lighting operators, and the identification of parties responsible for maintaining
fixtures. Observations included lighting characteristics, such as how much light is emitted, the direction of the
light emitter, the color of the light, and what controls could be installed on or within the fixtures to reduce the
amount and/or direction of light emitted. Each of these components can be modified or enhanced to ensure that
light that is unnecessary and/or perceived as glare can be eliminated from the environment.


Details and photos coming soon

Understanding Outdoor Lighting
Identifying and describing the various types of luminaires that are used within the two-mile MCA, facilitates
better understanding of workable solutions that can be implemented to mitigate or prevent further light pollution
in the MCA. This section highlights various fixture options to reduce light pollution and provide a rough order-ofmagnitude cost for one-to-one replacement.
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Basics of Lighting Components
Various components of lighting affect light emissions, what light looks like, and its impact on environmental
conditions. The Illuminating Engineering Society of North America (IES) has established metrics for
characterizing the backlight (B), uplight (U), and glare (G) produced by outdoor luminaries (TM-15-11). Each
component is rated on a scale of 0 to 5.

Luminaires
Luminaires are complete lighting units consisting of a land/light source (or sources) together with parts
designed to distribute the light to position and protect the light sources, and to connect the light sources to the
power supply. A luminaire is typically referred to as a fixture.

Backlight
Backlight is illumination that occurs behind the luminaire. It is caused
by the source of the light, based on either how it is manufactured or
how it is positioned, as shown. Light is reflected backwards, which can
cause wasteful light to be emitted and to produce glare and light
pollution. It is recommended that the lowest feasible backlight rating
be used, not to exceed a backlight rating of 3 (B3) for heavily used
commercial areas, (B2) for all other non-residential areas, and (B1) for
residential areas.

Georgia Power, 2022.
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Uplight
Uplight is illumination that occurs above the 90-degree angle of the
luminaire, which can cause an inordinate amount of light to be emitted
upwards, causing glare and light pollution as shown. It is recommended
that the lowest feasible uplight rating be used, not to exceed an uplight
rating of 0 (U0) for area and parking lot lighting. A maximum uplight
rating of 2 (U2) may be used for low-output, decorative pedestrian
luminaires.

Glare
Glare is a visual sensation caused by excessive and uncontrolled brightness. It is recommended that the lowest
feasible glare rating be used, not to exceed a glare rating of 2 (G2) for heavily used nighttime commercial areas,
G2 for all other non-residential areas, and G1 for residential areas.

Color Temperature
It is recommended that the color temperature of LED light sources not exceed 4100K. The bluer LED color
temperatures (5000K and above) have a higher likelihood of perceived glare from the higher color temperature
white light sources. In other words, glare is perceived to be produced from LEDs with color temperatures that
equal or exceed 5000K.

Controls
As intelligent control systems are becoming more prevalent in outdoor lighting systems, it should be expected
that such controls will be integrated into the majority of outdoor luminaires. Controls will allow the light output to
be shut off or reduced during periods of low pedestrian and vehicular activity. It is recommended that luminaires
be equipped with dimmable control gear and be capable of accepting a dimming control module from an
intelligent control system.
It is recommended that jurisdictions in the Fort Gordon MCA establish a mechanism to inform private property
owners of the above recommendations when retrofitting less than 50 percent of the lighting value. Potential
avenues include utility incentives and replacement programs.
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Strategies for Retrofitting Existing Systems
There is an array of strategies to encourage enhancements of existing lighting systems to reduce glare and limit
uncontrolled uplight. These strategies can be applied to both publicly- and privately-owned lighting systems.

Utility Incentives
Utility providers are key partners in implementing strategies for retrofitting existing outdoor lighting systems with
dark sky compliant luminaires.
Georgia Power (GP) is a global leader in outdoor lighting services and has a corporate commitment to the value of
dark skies as evidenced by its work with the Illuminating Engineering Society of North America (IESNA) and the
International Darksky Association (IDA). GP are leading experts in outdoor light-emitting diode (LED) lighting
technology that is environmentally friendly. GP provides outdoor lighting as service within its service area. This
includes design, installation, cost amortization, and system maintenance for its private, commercial and
government customers.
Jefferson Energy Cooperative (to be developed).

Replacement Programs
The sale of mercury vapor ballasts waw federally banned in 2008 to promote national energy efficiency and
environmental protection goals. The Federal Energy Independence and Security Act of 2007 effectively made
older technology luminaires obsolete – including probe-start metal halide ballasted lamps. Additionally, LED
luminaire technology is now proven and provides significant cost savings over older technologies such as HighIntensity Discharge lamps which are known for their orange glow.
When existing street lighting systems are retrofitted, there is an opportunity to replace them with LED low-glare,
zero-uplight luminaires. Numerous LED manufacturers and models are available on the market. Several
products provide lighting with qualities such as low glare, solid construction, and limited uncontrolled uplight;
however, some LED luminaires on the market can still contribute to light pollution despite using LED technology.

Rough Order-of-Magnitude Costs for Existing Systems
The cost to retrofit existing outdoor luminaires depends on a variety of factors: including quantity, materials,
labor, fixture application and location, and the type of retrofit. Retrofit of existing streetlighting is considerably
less if the retrofit does not require replacement of poles and other supporting infrastructure. Industry estimates
for basic retrofit are around $200 per fixture. In contrast, industry estimates for the new installation of one
streetlight range from a materials cost between $2,000 and $3,000 with the cost of installation around $1,000.
Costs are estimated to be 20-percent greater for installation of lights for more difficult projects such as on
bridges and along highways.
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Georgia Power, 2022.

Roadway Appurtenances - Lighting
The Office of Design Policy & Support, Roadway Lighting Group, is the GDOT office responsible for coordinating
Local Government Lighting Project Agreements and other analogous lighting utility agreements for new Georgia
roadway, and pedestrian parking lighting projects including those initiated by private developers or by local
governments.
There are four methods of accomplishing these lighting projects:


Lighting included in parent roadway project



Stand-alone lighting project



Upgrades to existing lighting (done in cooperation with local utility)



Utility permits for new projects in State rights-of-way

All lighting systems will require a formal agreement between the local government(s) and GDOT to address
responsibilities for lighting systems may be addressed in a LGLPA, Project Framework Agreement (PFA),
Memorandum of Agreement (MOA), Maintenance Agreement or Utility Permit.
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Overview of Lighting Regulations
To minimize the light pollution impacts of future development and to provide a method to curb the negative
impacts of ambient outdoor light on the nighttime environment, lighting ordinances provide a mechanism to
establish appropriate and enforceable requirements that benefit the quality of life as well as support the
nighttime training mission at Fort Gordon. Effective lighting regulations minimize wasted light, reduce light
pollution, limit glare, and prevent light trespass in an enforceable manner that preserves the night sky.
Effective lighting regulations reduce unnecessary ambient outdoor light and mitigate the negative effects of
outdoor lighting while accommodating community lighting needs. Adoption of industry-established standards
for outdoor lighting can address local ambient conditions, and satisfy community expectations while also
reducing excess light, and provide for a more pleasant nighttime experience. Community outdoor lighting
regulation within the Fort Gordon MCA should be simple both to facilitate compliance from the community and
for purposes of enforcement.
A lighting ordinance should address each component of light pollution directly.


Specific limits should be set on the total amount of light allowed on a specific development or application to
reduce wasted light and minimize reflected light to the maximum extent possible.



Light trespass should be limited, either in the form of luminaire‐specific distribution limits or in the form of
boundary conditions.



Uplight should be eliminated in all but limited applications to mitigate impact on overall sky glow.



Glare should be controlled in the form of luminaire‐specific distribution limits and shielding requirements.



Correlated color temperature (CCT), which is the whiteness of the light) limits should be set to restrict the
blue‐light emissions (which have been shown to have harmful effects on humans and the environment at
night and increase perceptions of glare).



Lighting controls, such as curfews or motion‐sensor lighting, should be considered to reduce or extinguish
lighting when not required.

In addition to these functional characteristics, a lighting ordinance should consider enforcement, with guidance
for applying requirements, planning and permitting submittal requirements, appropriate exemptions, and field‐
verifiable metrics. Because of the need for an enforceable structure, it is typically recommended that a model or
pattern lighting ordinance be employed as the fundamental guiding structure. Model or pattern lighting
ordinances have been developed through multiple organizations and mechanisms, some developed directly with
the technical bodies responsible for developing industry‐standard lighting recommendations. Typically, model
or pattern lighting ordinances are developed with input from planners and code officials to ensure that the
language is readily adoptable.
Most lighting ordinances do not address the public right‐of‐way, including lighting owned and maintained by
Departments of Transportation, municipalities, and utilities. Lighting within the right‐of‐way is regulated through
the legislative process where larger light pollution rules are crafted to encompass a wide range of outdoor
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lighting. It is recommended right‐of‐way lighting be excluded from the ordinance. Backlight, glare, and color
temperature limitations should be mandated through the legislative rule‐making process.
The following section provides an overview of how light is measured followed by a review of the lighting
regulations for the jurisdictions within the Fort Gordon MCA. Alternative methods to control light pollution based
on the Model Lighting Ordinance are discussed for their ability to address light pollution.

Measuring Light Output

Light output is measured in various ways. To understand lighting in the current lighting regulations for each
jurisdiction, a brief explanation of how light output can be measured is provided as follows.
Footcandle

Footcandle is an illuminance that equals one lumen per square foot. One footcandle is
equal to approximately 10 lux (one lumen per square meter).

Lumens

Lumens is the unit of measurement used to quantify the amount of light, or brightness,
produced by a light source.

Wattage

Wattage measures the amount of energy a bulb uses.

Jurisdiction Lighting Regulation Assessment

The jurisdictions within the Fort Gordon MCA were surveyed to determine if any zoning ordinances or other
regulations included provisions for managing outdoor lighting. The following is a compilation of existing
applicable zoning regulations along with any outdoor lighting provisions for the jurisdictions within the MCA.
Specific recommendations to enhance lighting regulations is included to protect military training and promote
dark skies. Both counties and cities are encouraged to develop a light plan policy and review process; if not
already in place. Requiring an outdoor lighting plan is foundational to regulation, compliance, and enforcement
of outdoor lighting standards. In combination with the MOU/MOA with Fort Gordon; these reviews should be
conducted in a timely manner (no more than 5-10 business days) to provide residents and businesses feedback
on their proposed outdoor lighting.

Augusta-Richmond County
General lighting regulations are present in their own chapter within the Comprehensive Zoning Ordinances. The
regulations state that all outdoor lights must be shieled and properly installed. There is a table which illustrates
unacceptable lighting fixtures and acceptable ones. For all new site, development, and subdivision plan
photometric plans must be provided. Outdoor lighting must be pointed towards target area and not at adjacent
properties. Sensor activated lighting must be located in such a manner as to prevent direct glare and lighting
into properties of others or into a public right-of-way, and the light must not be triggered by activity off the
property. Inclusion of timers and dimmers will decrease light pollution. Encouragement of reflective paints and
self-luminous markers and non-blue lighting also supports dark sky efforts that will protect the nighttime
training at Fort Gordon. Adopting lighting standards will protect the night skies. These must include regulation
of lumen output and glare; require shielded fixtures; promote warm lights (non-blue lighting); and promote the
use of dimmers, motion sensors, and timers.

4-8

LIGHT POLLUTION MITIGATION

(Enhancements and recommendations to follow)

Burke County
No lighting regulations exist. (Enhancements and recommendations to follow)

Columbia County
In Columbia County outdoor lighting is regulated by Section 90-95 Planned Development Districts (PDD) and
Section 90-100 Node Protection Overlay Districts. Section 90-95 establishes a degree of dark sky requirements,
notably requirements for full cutoff luminaires (no light past horizontal), illumination intensity standards,
elimination of glare, maximum heights for various types of luminaires, as well as requiring photometric plans for
planned developments. This section also establishes a curfew on external security lighting on the property. or
must use a motion sensor. Section 90-100 specifies “lighting must be designed to minimize light intrusion onto
neighboring properties and to preserve dark skies.” (Enhancements and recommendations to follow)
Additional provisions include:


Photometric plans are required for automobile sales, and other specific uses such as recreational or other
outdoor facilities (Section 11.6).



Lighting from wireless telecommunications facilities if required must be “unobtrusive and inoffensive” as is
permissible under state and federal regulations.

Jefferson County
County regulations generally do not address outdoor lighting other than to regulate sign lighting within 100 feet
of a single-family dwelling. Adopting lighting standards will help protect the night skies. Enhancements to
existing county regulations should establish lumen standards; promote shielded fixtures, dimmers, timers, and
motion sensors; and encourage use of reflective paints, self-luminous markers and reduction of blue light.
(Enhancements and recommendations to follow)

McDuffie County
Outdoor lighting regulations are limited to specific types of land uses (antennas, automobile service stations,
signs and outdoor facilities within R-1 and R-2 residential areas) and provide some amount of protection against
light pollution. Current regulations could be enhanced to better protect the MCA and Fort Gordon’s ability to
continue to train at night. Section 44-72 provides authority for the development code administrator or planning
commission board, or the board of commissioners to impose special requirements for shielding or fencing as
warranted to protect neighboring properties from excessive glare. (Enhancements and recommendations to
follow)

City of Blythe
No lighting regulations exist.
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Any light pollution mitigation efforts should consider areas of the city that exceed light radiance levels of 3.00.
Measures such as mandatory light shut-off periods after business hours and the use of IDA and IES standards,
such as full downward directed/cut-off light shields on outdoor fixtures are recommended. For the small area of
the county impacted by radiance levels above 6.00 other measures targeting light-polluting activities should
also be developed and implemented. Future light mitigation strategies should also focus on maintaining the low
levels of ambient light pollution in areas with radiance levels at or below 3.00. (Enhancements and
recommendations to follow)

City of Grovetown
No lighting regulations exist.
Adopting lighting standards will help protect the night skies. These must include regulation of lumen output and
glare; require shielded fixtures; promote warm lights (non-blue lighting); and promote the use of dimmers,
motion sensors, and timers.

City of Harlem
Harlem regulates sign lighting in its historic district. The sign is allowed to be lit with small, directional lighting,
but must be adequately screened and shielded to prevent light from escaping onto adjacent properties. Sign
lighting is also prohibited between 11:00 p.m. and 6:00 a.m., unless the premises on which the sign is located is
open for business. Enhancements to existing county regulations should establish lumen standards; promote
shielded fixtures, dimmers, timers, and motion sensors; and encourage use of reflective paints, self-luminous
markers and reduction of blue light.

Summary
Table 4.1 provides a summary of jurisdictions outdoor lighting regulations. As noted in the table, a green box
indicates the jurisdiction has lighting regulations associated with the appropriate sections of the model lighting
ordinance, orange indicates presence of existing regulations relative to outdoor lighting, while a red box
indicates there are no associated regulations for requirement.
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Table 4.1
Requirement

Jurisdiction Outdoor Lighting Regulations
Application
of Lighting
Zones

Jurisdiction

Burke County
Columbia
County
Jefferson
County
McDuffie
County
AugustaRichmond
County
City of Blythe
City of Harlem
City of
Grovetown

General
Lighting
Requirements







NonResidential
Lighting
Requirements

Residential
Lighting
Requirements

Provisions
for Existing
Lighting

Enforcement
Provisions




















































































Source: Matrix, 2022.

 Denotes associated regulations in place
 Denotes partial associated regulations in place
 Denotes no associated regulations

4-11

Model Lighting Ordinance

The International Dark-Sky Association (IDA) Model Lighting Ordinance (MLO) provides a framework for
establishing outdoor lighting restrictions based on curbing the various contributors to light pollution, glare, and
light trespass. The MLO provides different innovations for regulating outdoor lighting, including:


The use of five lighting zones to classify land use with appropriate lighting levels for each. Zones range from
LZ-0, designed for pristine natural environments and limited outdoor lighting, to LZ-4, for limited
application in areas of extensive development in the largest cities



Limits on the amount of light used for each property



Use of the IES’s TM-15-11 “BUG” (Backlight, Uplight and Glare) classification of outdoor lighting fixtures to
ensure that only well-shielded fixtures are used. No uplight for area and street lighting is allowed in any
zone

The Lighting Zones in the MLO are prescribed for lighting levels desired by a community. The MLO assigns
lighting zones to types of uses or areas where regulations can apply. Using lighting zones allows a great deal of
flexibility and customization without the burden of excessive regulation. For example, requirements for lighting
Zones 1 or 2 could be specified if a commercial development were adjacent to a residence, hospital or open
space, or to any land use assigned to a lower zone. The classification and explanation of lighting zones is
provided in Table 4.2.

Table 4.2
Lighting
Zone

Lighting Zones and Land Use
Recommended Use or Area

Zoning Considerations

Lighting Zone 0 should be applied to areas in
Recommended default zone for
which permanent lighting is not expected and when wilderness areas, parks and preserves,
used, is limited in the amount of lighting and the
and undeveloped rural areas.
period of operation. LZ-0 typically includes
 Includes protected wildlife areas and
undeveloped areas of open space, wilderness parks
corridors.
LZ-0
and preserves, areas near astronomical
observatories, or any other area where the
protection of a dark environment is critical. Special
review should be required for any permanent
lighting in this zone. Some rural communities may
choose to adopt LZ-0 for residential areas.
Recommended default zone for rural and
Lighting Zone 1 pertains to areas that desire low
low-density residential areas.
ambient lighting levels. These typically include
single- and two-family residential communities,
 Includes residential single or two
rural town centers, business parks, and other
family; agricultural zone districts;
LZ-1
commercial or industrial/storage areas typically
rural residential zone districts;
with limited nighttime activity. May also include the
business parks; open space
developed areas in parks and other natural
settings.
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Lighting
Zone

Recommended Use or Area

Zoning Considerations
including preserves in developed
areas.

Recommended default zone for light
Lighting Zone 2 pertains to areas with moderate
commercial business districts and high
ambient lighting levels. These typically include
density or mixed-use residential districts.
multifamily residential uses, institutional
 Includes neighborhood business
residential uses, schools, churches, hospitals,
districts; churches, schools and
hotels/motels, commercial and/or businesses areas
with evening activities embedded in predominately
neighborhood recreation facilities;
LZ-2
residential areas, neighborhood serving
and light industrial zoning with
recreational and playing fields and/or mixed-use
modest nighttime uses or lighting
development with a predominance of residential
requirements.
uses. Can be used to accommodate a district of
outdoor sales or industry in an area otherwise
zoned LZ-1.

LZ-3

Lighting Zone 3 pertains to areas with moderately
high lighting levels. These typically include
commercial corridors, high intensity suburban
commercial areas, town centers, mixed use areas,
industrial uses and shipping and rail yards with
high nighttime activity, high use recreational and
playing fields, regional shopping malls, car
dealerships, gas stations, and other nighttime
active exterior retail areas.

LZ-4

Lighting zone 4 pertains to areas of very high
ambient lighting levels. LZ-4 should only be used
for special cases and is not appropriate for most
cities. LZ-4 may be used for extremely unusual
installations such as high-density entertainment
districts, and heavy industrial uses.

Recommended default zone for large
cities' business district.
 Includes business zone districts;
commercial mixed use; and heavy
industrial and/or manufacturing
zone districts.

Not a default zone.
 Includes high intensity business or
industrial zone districts.

Source: International Dark-Sky Association, 2021

Terms that describe traditional lighting such as “Full Cutoff” and “Cutoff” have been enhanced with ratings from
the BUG system in the Illuminating Engineering Society (IES) technical memorandum, TM-15-2011, Luminaire
Classification System for Outdoor Luminaires. The following section explains the BUG System.
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BUG System
The BUG (backlight, uplight, glare) system rates a luminaire based on its absolute output, compared to the
relative requirements in the cutoff classification system and provides three ratings based on their influence: a
backlight rating (B), an uplight rating (U), and a glare rating (G). Each rating is assigned a numerical value
ranging from 0 to 5 based on the luminaire output. The diagram to the right provides a visual explanation of the
components of the BUG system. The three components of BUG ratings are defined as follows.
Backlight ‐ creates light trespass onto adjacent sites. The B rating takes into account the amount of light in the
BL, BM, BH and BVH zones, which are in the direction of the luminaire OPPOSITE from the area intended to be
lighted.
Uplight ‐ causes artificial sky glow. The lower uplight (zone UL) causes the most skyglow and negatively affects
professional and academic astronomy. Upper uplight (UH) not reflected off a surface is mostly energy waste. The
U rating defines the amount of light into the upper hemisphere with greater concern for the light at or near the
horizontal angles (UL).
Glare ‐ can be visually disabling. The G rating takes into account the amount of frontlight in the FH and FVH
zones as well as backlight in the BH and BVH zones.
In general, a higher BUG rating means more light is allowed in solid angles, and the rating increases with the
lighting zone. However, a higher B (backlight) rating simply indicates that the luminaire directs a significant
portion of light behind the pole, so B ratings are designated based on the location of the luminaire with respect
to the property line. A high B rating luminaire maximizes the spread of light, and is effective and efficient when
used far from the property line. When luminaires are located near the property line, a lower B rating will prevent
unwanted light from interfering with neighboring properties. Figure 4.1 illustrates these different distribution
zones of the BUG rating system.

Figure 4.1

BUG System Components

BVH = Backlight Very
High

FVH = Forward Light Very
High

UH = Uplight High

FH = Forward Light High

UL = Uplight Low

FM = Forward Light
Medium

BH = Backlight High
BM = Backlight Medium

FL = Forward Light Low

BL = Backlight Low

Source: International Dark-Sky Association, 2021
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Department of Defense Guidance
The DoD Unified Facilities Criteria (UFC) promulgates instruction for lighting systems to reduce excessive light
emissions through document UFC 3-530-01, Interior and Exterior Lighting Systems and Controls. This UFC,
most recently revised in 2019, provides instruction for retrofitting, constructing, budgeting, and maintaining
lighting systems on military installations. The utmost goal and priority for both the exterior lighting systems is
to:

Design exterior and interior lighting systems to minimize energy consumption, reduce
maintenance costs, improve lighting quality on DoD Installations, at the lowest life cycle cost.
Key lighting requirements in UFC 3-530-01 include general outdoor lighting requirements along with criteria for
specific uses including parking lots, buildings (both residential and nonresidential), pedestrian areas, plazas,
vehicle roadways and driveways, sports fields, playgrounds, and aircraft hangars and aprons. These lighting
requirements regulate:


The type of luminaire (pole or wall mounted);



Lighting controls such as timers or photo sensors;



The amount of permissible uplighting; and



Performance requirements to address horizontal and vertical illuminance and horizontal illuminance
uniformity.

Of particular interest from an outdoor light pollution perspective is the requirement to:


Avoid direct glare from light fixtures;



Use shielded light sources at the lowest wattage possible; and



Use fully shielded light fixtures to eliminate direct light above the horizontal plane.

The UFC document also encourages:


LED lighting fixtures to reduce energy consumption and wasteful light emission;



A Color Correction Temperature (CCT) of no greater than 4100K to reduce skyglow in exterior applications;
and



A color rendering index (CRI) of no less than 80 for exterior applications.

Any retrofits or new additions to outdoor lighting systems on Fort Gordon should comply with UFC 3-530-01.
The UFC 3-530-01 identifies as a best practice designation of lighting zones that reflect the base (or ambient)
light levels desired for an area and adopting the lowest possible lighting zone. These lighting zones are
described in Table 4 and range from night vision training areas to airfield and waterfront facilities
UFS 3-530-01 also outline exterior lighting control strategies through the application of:


lighting on/off controls;

4-15



photo sensor controls;



timeclock on/off controls; and



user interface wireless controls.

Table 4.3
MLO
Lighting
Zone
LZ0

LZ1

Lighting Zones and DoD Installation/Application
Title

DoD Installation/Application

No Ambient
Light

Training Areas
 Night vision training areas, endangered waterfront areas and other areas
where there is expected no nighttime activity.

Low Ambient
Light

Personnel Support Districts
 Unaccompanied quarters, single and multi-family residential,
campgrounds, administration, and other non-nighttime use areas, golf
course, exercise fields and paths
Airfield
 (Nearby facilities may be higher zone)

Moderate
Ambient Light Waterfront or Airfield Facilities
 Administrative areas, common areas, service areas, parking.
Training Facilities
 Academic instruction, educational services, applied instruction, reserve
training, operational simulators
Administrative Facilities
 Offices, conference centers, command centers, parking
LZ2

Personnel Support Districts
 Officer clubs, lodge, food service, fire and security, ITT, medical and dental
clinics, family services, schools, childcare facilities, youth programs,
religious facilities, banks, exchange, commissary, libraries, morale, welfare
and recreation, hobby shops, theaters, gyms indoor sport facilities, outdoor
pools, sports (tennis, basketball) courts, baseball and football fields
Industrial Facilities
 Shipyards, ordinance handling/storage, manufacturing facilities,
maintenance shops, depots
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MLO
Lighting
Zone

Title

DoD Installation/Application

Moderately
Waterfront Facilities
High Ambient
 Wharf and pier areas
Light
Airfield Facilities
LZ3
 Aircraft maintenance and hangars, air operations and headquarters, line
shacks, terminal facilities, training areas, utility service areas
LZ4

Hight
No areas qualify for this lighting zone.
Ambient Light

Source: UFC 3-530-01, November 2019.
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Recommendations for community and
base consideration are provided in this
chapter. The recommended strategies for
community and installation action are
designed to mitigate or prevent further
increase light pollution within the Fort
Gordon MCA.

Communities around the country and in
Georgia are starting to seek ways to enjoy
the stars in the evening in their
backyards, porches, or decks. Many
communities are embracing Dark Skies
policies to preserve existing character,
protect the environment, promote
tourism, or simply for a better quality of
life provided by the ability to our
nighttime skies.
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Recommendations
The following recommended strategies for community and installation action are designed to mitigate or prevent
further increase light pollution within the Fort Gordon MCA. Preserving areas of where light pollution is minimal
is a vital aspect for protecting the current and future training missions at Fort Gordon. Active mitigation of areas
with high levels of nighttime radiance through policy action is also a critically important aspect. Taking action
now is crucial to avoid further degradation of the nighttime sky.

Recommendations for Local Governments
The following recommendations are provided for stakeholders participating in the Fort Gordon CUS
Implementation, including local county and city governments, local utility providers, and other interested
organizations.
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RECOMMENDATIONS

Promote Public Advocacy for Dark Skies
Local government, utility providers and Fort Gordon can promote public interest in dark skies through public
outreach and education. Dark skies benefit everyone – not just the military. Preserving our nighttime skies for
future generations provides quality of life, connection to our universe, protects nocturnal wildlife, and can
promote tourism. Cities, towns and regions across the United States and the world are increasingly adopting
Dark Skies policies and programs and seeking designation as International Dark Sky Places. The development
and distribution of lighting brochures, for both commercial/industrial and residential communities is an excellent
way for jurisdictions and other stakeholder to promote dark sky initiatives to reduce light pollution in the region
around Fort Gordon.

Adopt Lighting Overlay District
The Fort Gordon MCA represents the land area where excessive nighttime ambient light has the potential to
impact range training activities. From a compatibility planning perspective, ensuring that excessive ambient
light within the MCA is mitigated for existing concerns and minimized for the future is critical to ensure the
viability of Fort Gordon’s nighttime training mission. The application of a Lighting Overlay District by
incorporating the MCA into jurisdiction zoning codes is recommended.

Adopt Model Lighting Ordinance
The Model Lighting Ordinance (MLO) provides a framework for establishing such lighting
restrictions based on curbing the various contributors to light pollution, glare, and light
trespass. The application of the MLO standards are recommended for the jurisdictions
lighting ordinance. The lighting ordinance for each jurisdiction may be tailored to the
requirements of each jurisdiction, but at a minimum, should:


Detail required lighting standards within the overlay district:


Use of fully shielded downward directional luminaires



Number of lumens used in the lighting luminaire



Curfews for lighting or controls to turn off outdoor lighting when not needed/in use



Specify a maximum CCT of 3000K for LED lights.



Include a BUG rating to limit light trespass and glare for nonresidential uses, for each luminaire type,
including for any variation in lamp and shielding.



Specify methods for calculating lighting performance for different types of developments.



Provide appropriate exemptions and exceptions, such as:


Exemptions for street and roadway lighting, public monuments and statuary, signs, temporary lighting,
and seasonal lighting.



Exceptions for special use permits and lighting required by federal and state laws or regulations.
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Identify triggers for compliance of existing lighting systems such as amortization or substantial
improvement.

Outdoor light regulations should include the following general requirements:


All LED lighting should have a CCT of 3000K or less



All lighting fixtures should be fully shielded and have a full cut-off



Lighting controls to ensure lights are on only when required



Other recommendations include:



Prohibit any lighting that is aimed, directed or focused to cause upward directed light



Prohibit the operation of searchlights for advertising purposes



Prohibit the use of laser source light or similar high intensity light that is projected above the horizontal
plane

Adopt Lighting Plans
For large nonresidential projects and subdivisions, a lighting plan and/or photometric study should be
submitted with development application that includes relevant source, luminaire and pole information, including
but not limited to:


Luminaire manufacturer and catalog number.



Lamp manufacturer and catalog number, if applicable.



Mounting height.



BUG rating for each luminaire type, including for any variations in lamping and shielding.



Color information (CCT and CRI).

The Lighting Plan should include calculation summaries demonstrating compliance with both Limits to Off Site
Impacts and Total Site Lumen Limit. Both allowances and proposed values should be provided.
For residential projects, lighting information should be submitted in the form of drawings and light source
information, including location, shielding and controls.

Audit Lighting
The requirements of the MLO were constructed with enforcement in mind. The typical procedure involves
demonstration of compliance with the applicable lighting code requirements to the planning department during
permitting. Should the enforcing organization decide to audit a property for conformance, the procedure would
involve checking the installed lighting equipment in reference to the submitted information in the plan. No onsite lighting measurements would be necessary.

Partner with Utility Providers
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RECOMMENDATIONS

While the recommended lighting ordinance changes will assist with reducing light pollution that impacts Fort
Gordon operations, it is also recommended that the jurisdictions work with Georgia Power and Jefferson Energy
Cooperative on efforts to educate the public on opportunities and energy cost savings associated with
retrofitting using “dark sky” lighting in private developments, particularly those with large parking lots. Although
intended to provide cost savings to private property owners, the technologies and systems used in retrofits by
Georgia Power have a positive byproduct of reducing light pollution.

Retrofit Public Lighting
The jurisdictions should coordinate with the utility providers to retrofit lighting at publicly owned facilities,
particularly those with large parking lots to provide new luminaires that meet the following requirements:


Consistent color temperature of the lights.



All LED lighting should have a CCT of 3000K or less



Lights are fully shielded.



No light is emitted above 90 degrees.



Appropriate amount of light where needed.



Glare restrictions are in place.

New and retrofitted lighting to reduce light pollution as part of roadway and highway improvements, including
lighting for pedestrian circulation, should also be considered. Roadways under the purview of local jurisdictions,
should be retrofitted with luminaires that achieve the performance standards recommended in the bullets above.
The Georgia Department of Transportation (GDOT) specifications call for LED lighting for new/retrofit highway
applications. There may be existing highway installations using 400W high-pressure sodium (HPS) luminaires,
which have a hue that is generally yellow or pink. Coordination with GDOT to replace this lighting with LED
luminaires should be planned and budgeted for by local jurisdictions and pursued through a cost sharing
agreement with GDOT.

Recommendations for Fort Gordon
Develop and publish Installation Planning Standards


Assign lighting zones across the base per UFC 3-530-01 Interior, Exterior Lighting Systems and Controls



Comply with UFC 3-530-01 for new construction and retrofitting of exterior lighting systems. This effort will
ensure the following:


All lighting should have a CCT of 4100K or less (3000K or less for LED)



Fully shielded/cut-off light fixtures



No outdoor light emitted above 90 degrees



Use the minimum amount of light needed for the specific application

5-5



Glare restrictions are in place

In addition, the use of lighting controls is recommended for all outdoor lighting applications. This includes the
use of the following as applicable.


Lighting on/off controls



Photo sensor controls



Timeclock on/off controls



User interface wireless controls

Partner with Utility Providers
Partner with utility providers to prioritize existing on-post non-dark sky compliant luminaires on-installation
areas for retrofit or renovation to the UFC standards recommended above within utility managed outdoor
lighting service areas.
Partner with local communities to promote citizen advocacy for value of dark skies in sustaining the nighttime
training capacity of Fort Gordon and other shared values including benefits to the environment and quality of life
for residents – especially those in rural areas around Fort Gordon.
Since the base is already constructed, there may be limited opportunities to upgrade the existing lighting in the
near term. However, replacing existing lighting with newer LED technologies will likely have a short payback due
to less energy and maintenance, in addition to reducing sky glow.
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Appendix A
Jurisdiction Light Radiance and Existing Land Use in
the LEA


Augusta-Richmond County

The LEA covers approximately 56,772 acres of land within Augusta-Richmond County, or about 29% of the total
county area. August-Richmond County, a consolidated city-county, encompasses Fort Gordon to the northeast,
east and south and is located in the northeastern portion of the LEA. Most of Fort Gordon is located within the
county boundary. The cities of Blythe and Hephzibah are located in Augusta-Richmond County to just the
southeast of the Fort Gordon boundary, and both are in the LEA.

Light Radiance
The light radiance analysis indicates that the area of Augusta-Richmond County located in the LEA contains
seven zones of light radiance:


0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.0



20.01-40.0



Greater than 40.0

The highest light radiance areas in the county LEA, greater than 40.00, are five areas located approximately two
to four miles northeast of Fort Gordon. These extremely high areas of light radiance total 2,275.03 acres are
along I-520. The largest area straddles the I-20 and I-520 interchange and extends into Columbia County to the
north. The area is covered with shopping centers, restaurants, car dealerships medical facilities, high density
housing, along with large parking lots. A large church facility is located here as well. Most if not all of these
activities include large numbers of bright outdoor lighting that contributes to the light pollution in the area. A
second area of light radiance greater than 40.00 is in reality an extension of the first area, separated by a very
small strip of land with a slightly lower light level. This area is approximately halfway between I-20 to the north
and U.S. Route 78 to the south. Again there are a number of shopping areas, including a large mall, restaurants,
storage facilities, and parking lots that typically make extensive use of bright outdoor lighting. There is also a
large area of moderate intensity housing in the area. The third area of extremely high light radiance is around
the I-520 and U.S. Route 1 interchange. There are a large number of shopping centers, several schools, including
a technical college, parking lots and a relatively large area of moderate to high density housing located here. The
fourth area with a light radiance level greater than 40.00 is located along U.S. Route 25 extending one to two
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miles north from I-520. The causes of the higher levels of light pollution are similar to those previously
described. These include shopping facilities, parking lots, schools, a community center with large outdoor
athletic fields and housing. The last of the five areas is located between U.S. Route 1 and U.S. Route 25, mostly
along the north side of U.S. Route 78. Shopping facilities, a large trucking operation, an auto dealership and
parking lots are all located in this area.
There are 9,181.28 acres with a high light radiance of 20.01-40.00 in the Augusta-Richmond County LEA. One
large amoeba shaped area is located in and around the greater than 40.00 light radiance areas previously
described. In general this large area mostly outside the two-mile MCA buffer line around Fort Gordon and is
bounded by I-20 to the north, U.S. Route 78 to the east, I-520 to the south and west and downtown Augusta in
the center. The high levels of light radiance are caused by typical urban environment locations including
shopping centers, large area of moderately dense housing, a small private airport, government facilities,
including a water treatment facility and similar activities. There are also several smaller areas located to the east
near Fort Gordon and south of I-520. Two of the areas near Fort Gordon are inside the two-mile MCA buffer area
and one of them is located on the installation northern boundary. Light radiance levels in these areas appear to
be from moderately dense housing, storage facilities, and a small amount of shopping activities. A very small
high light radiance area is located along the perimeter of Fort Gordon near the boundary of Augusta-Richmond
County and Grovetown. A state medical prison is located here. A third small area of 20.01-40.00 light radiance is
located along the southeastern border of the county with Fort Gordon, along U.S. Route 1. While there are small
shopping areas and housing at this location, it appears the high light radiance may be from activities on Fort
Gordon. Two areas of high light radiance located south of I-520 are outside the two-mile MCA buffer at the
intersection of Tobacco Road and Windsor Spring Road and the intersection of Tobacco Road and U.S. Route
25. Light intense activities at these locations include shopping centers, restaurants and associated parking lots
along with moderately sense housing.
The largest light radiance areas in Augusta-Richmond County is the 6.01-20.00 zone with 21,639.38 acres. This
acreage is spread across the county in the LEA, much of it located inside the two-mile MCA buffer and beyond,
to the southeast of Fort Gordon. The moderate levels of light pollution in this zone are the result of moderately
dense housing and low-density housing interspersed with areas of farms and forests. In some cases, the light
pollution in these locations can be the result of light spillage from nearby zones of higher light radiance.
There are 5,672.19 acres of land in the light radiance zone of 3.01-6.00 in the county LEA. Most of this area is
located south of Fort Gordon and the moderate light radiance is from housing, farms and in some cases light
spillage from nearby areas with higher light radiance levels. There is a mine operation in this light zone located
on the north side of SR 88 east of Hephzibah. There are smaller areas along U.S. Route 1 inside the Fort Gordon
two-mile MCA buffer, including the city of Blythe, with light radiance levels of 3.01-6.00 resulting from
convenience store, gas stations and similar activities. Along the north border of Fort Gordon and AugustaRichmond County there are two very small areas of 3.01-6.00 light radiance that likely the result of activities on
the installation.
Low areas of light radiance, 3.00 and below, include 12,514.07 acres in the 1.01-3.00 zone, 4,981.00 acres in the
0.41-1.00 zone and 509.29 acres in the 0.25-0.40 zone. These areas consist of low density housing, farms,
country stores, forest and similar activities. These areas are located in and around Hephzibah, Blyth and the
border with Burke County.

A-2

RECOMMENDATIONS

Existing Land Use
The majority of existing land use in Augusta-Richmond County within the LEA is residential, covering 24,065.53
acres. The residential land use within the LEA is spread all around in the LEA from areas north of Fort Gordon, to
the northeast and around to the southeast. The density of the housing in the LEA is much higher in and around
Augusta and lower to the southeast areas of the county. Agriculture land use in the county covers 10,121.51 acres
and is concentrated in the southeast and south areas of the county. There are some agriculture land use areas
along the northern boundary with Fort Gordon as well. Exempt land use in the county totals 7,242.04 acres are
located in Augusta and a large area north of Hephzibah. Smaller areas of exempt land use, schools, places of
worship and government facilities are spread throughout the county. Commercial land use in the county is
significant with 6,548.06 acres. The commercial areas are heavily concentrated around Augusta and generate
the majority of high light radiance to the northeast of Fort Gordon. Smaller are of commercial land use occur
throughout the county along major roadways and intersections. Small communities in the county also have very
small areas of commercial land use, typically gas stations and convenience stores. Conservation land use makes
up 5,168.49 acres and forest land use consists of 1,832.90 acres in the county. Most of these areas are in the
south part of the county, southeast of Fort Gordon. Industrial land use in the county covers 1,469.12 acres. There
one large industrial land use area in the south part of the county east of Hephzibah. This location has several
mining operations. Utility land use in the county covers 176.29 acres in the LEA and other land use is identified
for 148.31 acres.
Overall the Augusta-Richmond County portion of the LEA includes many areas that are high intensity land use
and heavily developed. As a result there are areas with very high and high levels of ambient light pollution. The
entire area of the county to the northeast of Fort Gordon is of particular concern as it has the potential to impact
Fort Gordon due to the higher levels of light radiance. Southern areas of the county, southeast of Fort Gordon,
have much lower levels of light radiance and are compatible with Fort Gordon nighttime operations from a light
pollution standpoint.
Table 5.1 provides information on the light radiance levels and existing land use in Augusta-Richmond County
that is part of the LEA.

Table 5.1

August-Richmond County Light Radiance/Existing Land Use in the
LEA
Acres per Light Radiance Level

Land Use

0.250.40

0.411.00

1.013.00

3.016.00

6.0120.0

20.0140.0

> 40.0

Total

1964.42

2,610.83

221.07

2.80

10,121.51

Agriculture

207.08

1,309.61

3,805.71

Commercial

2.80

0

67.16

131.52

1,970.02

2,971.81

1,404.76

6,548.06

Conservation

137.12

1,684.59

2,859.88

257.45

179.09

33.58

16.79

5,168.49

2.80

131.52

783.53

847.89

3,593.04

1,634.22

249.05

7,242.04

Exempt
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Acres per Light Radiance Level
Land Use

0.250.40

0.411.00

1.013.00

3.016.00

6.0120.0

20.0140.0

> 40.0

Total

75.55

1,513.89

240.66

2.80

0

0

0

1,832.90

0

0

1,172.49

106.34

145.51

39.18

5.60

1,469.12

83.95

341.39

3,509.09

2,350.59

13,028.96

4,175.09

576.45

24,065.53

Other

0

0

41.97

8.39

27.98

58.76

11.09

148.31

Utility

0

0

33.58

2.80

83.95

47.57

8.39

176.29

Total

509.29

4,981.00

12,514.07

5,672.19

21,639.38

9,181.28

Forest
Industrial
Residential

2,275.03 56,772.25

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.

Burke County
The LEA covers approximately 12,985 acres of land within Burke County, or about 4% of the total county area.
Burke County is located in the southern portion of the LEA, and the city of Keysville is located in the
northeastern area of the county within the LEA.

Light Radiance
Light radiance analysis indicates that Burke County in the LEA contains four zones of light radiance:


0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00

The highest light radiance in the area, 3.01-6.00, is 261.77 acres in Keysville. There are 3,122.14 acres with a
light radiance of 1.01-3.00 including portions of Keysville, locations east/west of SR 88 traversing north out of
the city and locations in the northeast corner of the county adjacent to Augusta-Richmond County. The majority
of county land in the LEA, 9,509.15 acres, has a radiance of 0.41-1.00. There are also 92.39 acres of land with a
0.25-0.40 light radiance level.
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Existing Land Use
The majority of existing land use in Burke County within the LEA is conservation, covering 4,724.51 acres.
Residential is the other primary existing land use, with 4,381.11 acres. There are also 762.57 acres of forest land
use, along with 119.03 acres of exempt land use which are primarily government and public. There are small
areas of commercial land use, 26.64 acres, in Keysville and along SR 88. There are zero acres of industrial land
use in the county LEA. There are 299.41 acres of land use that is classified as other, made up of roadways and
other similar uses.
In summary the existing land use in the Burke County portion of the LEA is relatively low intensity and as a result
has lower levels of ambient light pollution, with the exception of the Keysville area. The majority of the county in
the LEA is compatible with Fort Gordon nighttime operations from a light pollution standpoint.
Table 5.2 provides information on the light radiance levels and existing land use in Burke County that is part of
the LEA.

Table 5.2

Burke County Light Radiance/Existing Land Use in the LEA

Land Use

Acres per Light Radiance Level
0.25-0.40

0.41-1.00

1.01-3.00

3.01-6.00

Total

Agriculture

30.06

2,049.13

526.71

21.26

2,672.17

Commercial

0

11.98

9.78

4.89

26.64

Conservation

11.24

4,075.35

630.59

7.33

4,724.51

Exempt

0

39.11

71.12

8.80

119.03

Forest

0

739.59

22.97

0

762.57

Industrial

0

0

0

0

0.00

Residential

47.66

2,407.96

1,721.89

203.60

4,381.11

Other

3.42

141.03

139.07

15.89

299.41

Total

92.39

9,509.15

3,122.14

261.77

12,985.44

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.
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Columbia County
The LEA covers approximately 36,089 acres of land within Columbia County, or about 18% of the total county
area. Columbia County is located in the northern portion of the LEA. The cities of Grovetown and Harlem are
located in Columbia County to just the northwest of the Fort Gordon boundary and both are in the LEA.

Light Radiance
Light radiance analysis indicates that Columbia County in the LEA contains seven zones of light radiance:


0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.0



20.01-40.0



Greater than 40.0

The highest light radiance in the area, greater than 40.00, are two small areas totaling 540.31 acres located
north of Fort Gordon along I-20 and adjacent to the border with Augusta-Richmond County. There are 2,082.53
acres with a light radiance of 20.01-40.00. These areas are located in the city center of Harlem, at the
intersection of U.S. Highways 78 and 22, and in Grovetown and extending north beyond the city limits toward I20. In addition, the 20.01-40.00 light radiance levels surround the two small areas with a light radiance of
greater than 40.00 along the border with Augusta-Richmond County mentioned previously. A total of 9,955.31
acres of land in Columbia County have a light radiance level of 6.01-20.00. As expected, these areas are around
the cities of Harlem, Grovetown and adjacent to the border with Augusta-Richmond County, for the most part
north of I-20. The areas of the county with a light radiance of 3.01-6.00 are primarily in and around the
perimeter of Harlem, as well as to the southwest, northwest, and northeast of Grovetown. These areas total
5,272.27 acres. The largest portion of the county is within the 1.01-3.00 light radiance zone with 15,138.24 acres.
These areas are located between the cities of Harlem and Grovetown, along a portion of the Fort Gordon
boundary. There are 3,055.73 acres with a light radiance of 0.41-1.00, located in the very southwest tip of
Columbia County, adjacent to the boundary with Fort Gordon. In addition, there are 44.67 acres in the 0.25-0.40
light radiance zone.

Existing Land Use
The majority of existing land use in Columbia County within the LEA is residential, covering 16,549.63 acres. The
residential land use within the LEA primarily is in and around Harlem and Grovetown as well as locations
situated between the two cities. There is also a large area of residential land use northwest of Grovetown and
north of I-20, near the border with Augusta-Richmond County. Conservation is the next largest land use with
8,756.63 acres. These areas are mostly in the southern area of the county in the LEA where light radiance levels
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are lower. There are 3,826.84 acres of agriculture land use in the county, interspersed around residential and
conservation lands, again primarily in the south end of the county LEA. Exempt land use, such as public facilities,
places of worship and parks, encompass 1,401.83 acres in the LEA. Columbia County has 1,125.29 acres of
commercial existing land use and 795.57 acres of industrial land use, These land uses are located in the three
highest light radiance levels in the county, 6.01-20.00, 20.01-40.00 and greater than 40.00. Commercial land
use is located in Grovetown and north of the city towards I-20, and in the developed areas north of Fort Gordon
along the border with Augusta-Richmond County near Interstates 20 and 520. There are small areas of
commercial land use in Harlem. Industrial land use is primarily north, northeast and east of Grovetown. An
additional land use in the county is forest land protection (private timber stock) with 160.60 acres. There are also
3,472.66 acres with other land uses.
Overall, the existing land use in the Columbia County portion of the LEA includes some higher intensity
developed areas and as a result has higher levels of ambient light pollution, including areas that border
Augusta-Richmond County, and the cities of Harlem and Grovetown.
Table 5.3 provides information on the light radiance levels and existing land use in Columbia County that is part
of the LEA.

Table 5.3

Columbia County Light Radiance/Existing Land Use in the LEA
Acres per Light Radiance Level

Land Use

0.25.040

0.411.00

1.013.00

3.016.00

6.0120.0

20.0140.0

> 40.0

Total

826.42

504.15

39.35

0

3,826.84

11.70

286.11

530.74

269.09

1,125.29

701.98

123.38

5.32

8,756.63

Agriculture

0

286.11

2,170.81

Commercial

0

0

27.65

Conservatio
n

12.76

2,256.96

4,881.93

774.30

Exempt

0

0

125.50

206.34

870.03

178.68

21.27

1,401.83

Forest

0

29.78

130.82

0

0

0

0

160.60

Industrial

0

0

97.85

10.64

361.62

300.00

24.46

795.57

330.78

6,935.74

5,775.35

511.59

103.17

16,549.6
3

152.09

767.92

1,456.07

397.79

116.00

3,472.66

3,055.73

15,138.24

9,955.31

2,082.53

540.31

36,089.0
5

Residential
Other
Total

31.91
0
44.67

2,861.09
581.79
5,272.27

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.
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Jefferson County
The LEA covers approximately 35,235 acres of land within Jefferson County, or about 10% of the total county
area. Jefferson County is located in the southwest portion of the LEA, along the border with Fort Gordon. There
are no cities in the LEA portion of Jefferson County.

Light Radiance
Light radiance analysis indicates that Jefferson County in the LEA contains six zones of light radiance:


0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.0



20.01-40.0

The highest light radiance in the area, 20.01-40.00, are two small areas totaling 47.30 acres located in the
northwest corner of the county, approximately one to two miles southwest of Fort Gordon. One area, where the
KaMin Company facility is located, is completed within Jefferson County and the second area, where the Thiele
Kaolin Company is situated, straddles the border with McDuffie County. There are 885.73 acres, consisting of
four small areas all located in the northwest corner of the county, with a light radiance of 6-01-20.00. The first
surrounds the 20.01-40.00 radiance area around the Thiele Kaolin facilities. The second location surrounds the
20.01-40.00 radiance area where the KaMin Company is located, and extends east, approximately two miles into
Jefferson County where additional mining and natural gas operations are located. The two additional areas are
located in the north central portion of the county about four miles southwest of Fort Gordon, where the Jefferson
Energy Cooperative is located and where U.S. Highways 1 and 221 intersect. The locations in the county with a
light radiance level of 3.01-6.00, total 534.51 acres and surround two of the locations previous described.
Similarly, 4,490.74 acres of the county with a radiance level of 1.01-3.00 encompass those same four areas of
higher light pollution. By far the largest portion of the county in LEA is located within the 0.41-1.00 radiance zone
at 27,354.22 acres. There are also 1,922.83 acres in the 0.25-0.40 light radiance zone. Both of these areas of
low light radiance levels are located along the southwest border of Fort Gordon.

Existing Land Use
The majority of existing land use in Jefferson County within the LEA is conservation, covering 21,219.73 acres.
Agriculture is the next largest land use with 8,387.26 acres. There are also 1,298.44 acres of forest land use in
the LEA. These three low intensity land uses cover nearly all the area adjacent to Fort Gordon along its southwest
boundary. A potential concern are the industrial land use areas interspersed in this this location of the county,
including several that are on or very close to the border with Fort Gordon. There are a total of 1,223.35 acres of
industrial land use in the LEA which can be a source of high light pollution depending on the specific activities
that take place. Several of the industrial land use areas account for the higher pockets of light radiance
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previously discussed. Residential land use covers 1,743.08 acres and other land uses account for 814.78 acres.
There are 287.95 acres of exempt land use in the county portion of the LEA. Commercial and utility land uses
cover a small area of 175.61 acres and 74.50 acres, respectively. In addition, there are 10.64 acres of land
classified as transitional, where the land use is in the process of changing from one type to another.
Overall the existing land use in the Jefferson County portion of the LEA is relatively low intensity and as a result
has lower levels of ambient light pollution with a few exceptions. Those exceptions are in the northwest corner of
the county where there are small pockets of high light pollution from mining related operations and other
industrial activities.
Table 5.4 provides information on the light radiance levels and existing land use in Jefferson County that is part
of the LEA.

Table 5.4

Jefferson County Light Radiance/Existing Land Use in the LEA
Acres per Light Radiance Level

Land Use

0.250.40

0.41-1.00

1.01-3.00

3.016.00

6.01-20.0

20.01-40.0

Total

1,047.74

140.72

309.83

41.98

8,387.26

105.50

18.48

24.44

0

175.61

2,093.71

195.71

141.91

0

21,219.73

Agriculture

382.56

6,464.43

Commercial

0

22.23

Conservation

1,159.49

17,628.91

Exempt

2.37

156.69

77.46

8.87

42.57

0

287.95

Forest

180.93

838.43

193.94

0

79.82

5.32

1,298.44

Industrial

151.37

448.78

390.83

88.69

143.68

0

1,223.35

Residential

26.02

1,222.76

400.89

44.94

48.48

0

1,743.08

Transitional

0

9.46

1.18

0

0

0

10.64

Utility

0

11.83

0

9.46

53.21

0

74.50

Other

20.10

546.34

180.34

26.61

41.39

0

814.78

Total

1,922.83

27,354.22

4,490.74

534.51

885.73

47.30

35,235.35

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.
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McDuffie County
The LEA covers approximately 22,781 acres of land within Jefferson County, or about 13% of the total county
area. McDuffie County is located in the western portion of the LEA, along the border with Fort Gordon. There are
no cities within the LEA in McDuffie County.

Light Radiance
Light radiance analysis indicates that McDuffie County in the LEA contains five zones of light radiance:


0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.0

The highest light radiance in the LEA portion of McDuffie County is in the 6.01-20.00 zone with 148.33 acres.
This area is located on the county eastern border with Columbia County along the west side of the Harlem city
limits. This same location is where there are also 217.07 acres in the 3.01-6.00 light radiance zone. U.S. Route 78
crosses the McDuffie/Columbia County border on the north side of the small area where these two higher light
radiance levels occur. Some of the light pollution is likely attributable to higher light radiance levels in Harlem,
located just to the east. There are 3,749.47 acres of land in the 1.01-3.00 light radiance zone along the north and
south sides of U.S. Route 78 between the town of Dearing and Harlem in Columbia County. The majority of the
LEA area in the county is in the .041-1.00 light radiance zone, 18,148.95 acres, located all along the southeast
county border with Fort Gordon. There is an area of 518.07 acres with a light radiance level of .025-0.40 located
at the most southern end of the county where it borders Jefferson County and Fort Gordon.

Existing Land Use
The majority of existing land use in McDuffie County within the LEA is conservation, covering 10,303.44 acres.
There are also 3,996.20 acres of agriculture land use and 1,874.24 acres of forest land use in the LEA of the
county. Much of these three low intensity land use areas are located along the county’s border with Fort Gordon
which helps to keep light pollution levels low. There are 5,247.95 acres of residential land use interspersed
across the county within the LEA, most of it low density housing. Another 749.60 acres are used for other
purposes such as rights of way. Exempt land use accounts for 484.78 acres in the LEA portion of the county.
There are small areas of commercial, and industrial land uses in the LEA portion of the county with only 116.49
and 35.45 acres respectively. In addition, there is less than one acre identified as utility land use.
Overall the existing land use in the McDuffie County portion of the LEA is relatively low intensity and as a result
has lower levels of ambient light pollution with one exception. The exception is the small area of residential land
use near the border with Harlem, however the higher light radiance levels in this location are likely the result of
light pollution emanating from higher intensity residential land use in Harlem which is located in Columbia
County.
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Table 5.5 provides information on the light radiance levels and existing land use in Jefferson County that is part
of the LEA.

Table 5.5
Land Use

McDuffie County Light Radiance/Existing Land Use in the LEA
Acres per Light Radiance Level
0.25-0.40

0.41-1.00

1.01-3.00

3.01-6.00

6.01-20.0

Total

375.53

0

0

3,996.20

33.28

0

2.89

116.49

Agriculture

166.42

3,454.26

Commercial

11.58

68.74

Conservation

274.95

8,788.31

1,184.46

32.56

23.15

10,303.44

Exempt

0

369.01

108.53

0

7.24

484.78

Forest

8.68

1,838.56

0

0

0

1,847.24

0

0

21.71

2.89

10.85

35.45

47.75

3,067.15

1,862.43

174.38

96.23

5,247.95

Utility

0

0

0

0.72

0

0.72

Other

8.68

562.92

163.52

6.51

7.96

749.60

Total

518.07

18,148.95

3,749.47

217.07

148.33

22,781.88

Industrial
Residential

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.
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City of Blythe
The LEA covers approximately 1,714 acres of land within Blythe. Blythe is located in southwestern AugustRichmond County and is adjacent to the Fort Gordon boundary.

Light Radiance
Light radiance analysis indicates that Blythe in the LEA contains three zones of light radiance:


0.41-1.00



1.01-3.00



3.01-6.00

The highest light radiance in Blythe is in the 3.01-6.00 zone where 336.91 acres along SR 88 extends from
Goolsby Road in the southwest to the intersection with Highway 83 near U.S. Route 1. The majority of the city is
in the 1.01-3.00 light radiance zone where there are 1,205.17 acres. This light radiance light zone extends across
most of the city to the south, west and north. There are 172.28 acres in the 0.41-1.00 light radiance zone. This
acreage consists of two separate small areas, one in the north along the boundary with Fort Gordon and one in
the south along the border with Burke County.

Existing Land Use
The majority of existing land use in Blythe within the LEA is residential, covering 839.03 acres. Agriculture is the
other primary existing land use, with 568.85 acres. There are also 202.44 acres of conservation, along with
78.70 acres of exempt land use which are primarily a school, churches and local government facilities. There are
small areas of commercial land use, 5.12 acres, along SR 88 near U.S. Route 1. In addition, there are small
amounts of utility, forest and other land uses in the city. There are zero acres of industrial land use in the city.
In summary the existing land use in the Blythe portion of the LEA is relatively low intensity and as a result has
lower levels of ambient light pollution, with the exception of the land along and north/south of SR 88 which
includes various land uses, of which residential is the primary use. Streetlighting in the area likely contributes to
the light pollution. The majority of the city in the LEA is compatible with Fort Gordon nighttime operations from a
light pollution standpoint.
Table 5.6 provides information on the light radiance levels and existing land use in Blythe that is part of the LEA.

Table 5.6

Blythe Light Radiance/Existing Land Use in the LEA

Land Use
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Acres per Light Radiance Level
0.41-1.00

1.01-3.00

3.01-6.00

Total

Agriculture

98.28

418.46

52.12

568.85

Commercial

0

1.19

3.92

5.12

RECOMMENDATIONS

Land Use

Acres per Light Radiance Level
0.41-1.00

1.01-3.00

3.01-6.00

Total

20.04

144.20

38.20

202.44

Exempt

6.85

36.43

35.43

78.70

Forest

0

1.77

0.23

2.00

Utility

0

1.81

2.12

3.93

45.08

589.05

204.90

839.03

Other

2.04

12.27

0

14.31

Total

172.28

1205.17

336.91

1,714.36

Conservation

Residential

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.

City of Grovetown
The LEA covers approximately 3,091 acres of land within Grovetown. Grovetown is located in the southern
portion of Columbia County.

Light Radiance
Light radiance analysis indicates that Grovetown in the LEA contains five zones of light radiance:


1.01-3.00



3.01-6.00



6.01-20.0



20.01-40.0



Greater than 40.0

The highest light radiance in the LEA portion of Grovetown is in the greater than 40 zone with 8.94 acres. This
area is located near the intersection of Wrightsboro Road and Horizon South Parkway and extends east along
Wrightsboro Road to the industrial properties outside of city limits.
There are 690.81 acres in the city located in the 20.01-40.0 light radiance zone. This area extends east/west
across the city along Wrightsboro Rd and Harlem Grovetown Road. There is also a very small section of land
along the southern city border in this light radiance zone. The majority of the city, 1,068.25 acres, has a light
radiance level of 6.01-20.0. These areas are located in the northwest and southeast portions of the city beyond
the Wrightsboro Road/Grovetown Road corridor. Grovetown has 210.60 acres located in the 3.01-6.00 light
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radiance zone. These small areas are in the extreme northwest, southwest, and east portions of the city near the
boundary with Columbia County. There are also 22.57 acres of land situated in the 1.01-3.00 light radiance zone.
These areas are the City’s wastewater treatment facility and an undeveloped forested area north of Wells Lake.

Existing Land Use
The majority of existing land use in Grovetown within the LEA is residential, covering 1,748.81 acres. Residential
land use is spread across the city. There are also 510.39 acres of exempt land use and 443.37 acres of other
land use in the city. The exempt land use is primarily located in the southwest portion of the city near the
wastewater treatment facilities and in the west where schools are located. The city has 165.31 and 161.90 acres
respectively, of commercial and agriculture land uses. Most of the commercial land is located in the eastern area
of the city along Wrightsboro Road and adjacent to East Robinson Avenue. The largest portion of agriculture
land is in the very northwest portion of the city although it appears this area has started to transition to
residential. There are also 53.50 acres of conservation land use and 8.29 acres of industrial land use along the
city east boundary south of Wrightsboro Road.
Overall the existing land use in Grovetown is moderate to high intensity and as a result has higher levels of
ambient light pollution with the exception of the very small portion of the city that has a relatively lower light
radiance.
Table 5.7 provides information on the light radiance levels and existing land use in Grovetown that is part of the
LEA.

Table 5.7
Land Use

Grovetown Light Radiance/Existing Land Use in the LEA
Acres per Light Radiance Level
1.01-3.00

3.01-6.00

6.01-20.0

20.01-40.0

> 40.0

Total

Agriculture

0

56.14

105.46

0.29

0

161.90

Commercial

0

0

62.67

100.76

1.88

165.31

Conservation

0

4.17

40.74

8.58

0

53.50

11.23

55.67

401.34

42.09

0.06

510.39

0

0

0

2.88

5.41

8.29

10.05

78.83

1,254.82

404.87

0.24

1,748.81

Other

1.29

15.87

293.53

131.33

1.35

443.37

Total

22.57

210.69

2,158.56

690.81

8.94

3,091.57

Exempt
Industrial
Residential

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.
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City of Harlem
The LEA covers approximately 2,377.40 acres of land in Harlem. The city is located in the southwest corner of
Columbia County.

Light Radiance
Light radiance analysis indicates that Harlem in the LEA contains five zones of light radiance:


0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.0



20.01-40.0

The highest light radiance in the LEA portion of Harlem is in the 20.01-40.0 light radiance zone with 133.40
acres. This area is situated around the intersection of East/West Milledgeville Roads and North/South Louisville
Streets. Most of the city is in the 6.01-20.0 light radiance zone with 1,068.26 acres. This zone primarily extends
north along North Louisville Road and west along West Milledgeville Road. The 3.01-6.00 light radiance zone
located in Harlem has 396.70 acres. These lands are located around the city extending out from the higher
radiance levels in the city center. There are 755.19 acres of Harlem located in the 1.01-3.00 light radiance zone.
The majority of these lands are in the eastern and southern areas, near the city boundary. A very small area of
the city, 23.85 acres, is in the 0.41-1.00 light radiance zone, located in the southwest along the border with
McDuffie County.

Existing Land Use
The majority of existing land use in Harlem within the LEA is residential, covering 1,058.86 acres. Residential
land use is spread across the city. There are also 559.42 acres of conservation land use and 522.56 acres of
agriculture land use in the city. The conservation land use is primarily located in the east area of the city north
of East Milledgeville Road. The agriculture land use is situated in the northwest and southeast quadrants of the
city. The city has 337.95 and 336.81 acres respectively, of exempt and other land uses. Most of the exempt land
is located in the northwest and southwest quadrants of the city and the other land use is spread across the
jurisdiction. The city has 68.46 acres of commercial land use primarily along East/West Milledgeville Roads and
North/South Louisville Streets. The small sliver of industrial land use, 15.90 acres, are south of the conservation
land use north of East Milledgeville Road.
Overall the existing land use in Harlem is primarily moderate to high intensity and as a result has higher levels of
ambient light pollution in those locations. There are some smaller areas of low intensity land use which have
corresponding lower light radiance levels.
Table 5.8 provides information on the light radiance levels and existing land use in Harlem that is part of the
LEA.
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Table 5.8
Land Use

Harlem Light Radiance/Existing Land Use in the LEA
Acres per Light Radiance Level
0.41-1.00

1.01-3.00

3.01-6.00

6.01-20.0

20.01-40.0

Total

Agriculture

47.81

342.59

102.22

29.94

0

522.56

Commercial

0

0

0.93

51.52

16.0

68.46

Conservation

17.35

450.80

40.58

50.70

0

559.42

Exempt

0

70.01

88.18

156.32

23.44

337.95

Industrial

0

9.71

0

2.58

3.61

15.90

Residential

6.50

209.09

187.20

590.61

65.46

1,058.86

Other

0

15.59

79.81

216.52

24.88

336.81

Total

23.85

755.19

396.70

1,068.25

133.40

2,377.40

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.

Fort Gordon Light Radiance and Existing Land Use in
the LEA
All of Fort Gordon, approximately 55,243 acres, is located within the LEA. The installation can be separated into
two distinct areas, the cantonment area and the training range area. The cantonment area, or built environment,
is in the northeast portion and covers approximately 20% of the installation. The training area, or more natural
environment, is in the southwest portion and covers approximately 80% of Fort Gordon.

Light Radiance
Light radiance analysis indicates that Fort Gordon has seven zones of light radiance on the installation:
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0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.0



20.01-40.0
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Greater than 40.00

There are three areas of extremely high light radiance, greater than 40.00, in the northeastern portion of the
installation. There are 1,093.85 acres of land in the highest light radiance zone. These three locations are also
surrounded by areas of high light radiance levels, 20.01-40.00 totaling 2,182.34 acres. The primary sources of
light pollution in these areas are:


The Dwight D. Eisenhower Army Medical Center and associated parking lots;



The built cantonment area extending from Gate 5, north and west to the military barracks including all
facilities and associated parking lots;



The built cantonment area consisting of the headquarters facilities, motor pool, etc.; and



The NSA Whitelaw Campus and large parking lots.

Extending out from these locations are additional areas of moderate to high, 6.01-20.00, and moderate, 3.016.00, light radiance zones. The acreages in these areas are 3,804.34 and 1,428.97, respectively. Drawing an
imaginary line from gate 5 in the southeast to Gate 6 in the northwest would generally encompass these areas of
higher light pollution to the northeast. There are also smaller areas of land in the 1.01-3.00 and .041-1.00
radiance zones.
Moving to the southwest from the cantonment area towards the training areas, the light radiance levels drop
quickly. Most of the land on Fort Gordon to the southwest is below the 3.01 light radiance threshold. These lands
in the training area are in the moderately low, 1.01-3.00, the low, 0.41-1.00, and the extremely low, 0.25-0.40,
light radiance zones. The land acreages are 8,299.04, 29,682.72, and 7,073.83 acres respectively. There are
also small areas of land in the 20.01-40.0, 6.01-20.0 and 3.01-6.00 light radiance zones.

Existing Land Use
Fort Gordon can be separated into two broad land use areas. The cantonment area, located at the northeast end
of the installation, is much like a small city or town with similar activities and functions. The Fort Gordon
cantonment area has 9,295.04 acres and includes:


Military headquarters



Administrative units



Large tenant units



Medical facilities



Lodging



Shopping activities



Golf course and other athletic fields



Other military support functions

The light radiance levels in the cantonment area are high.

A-17

The land use in the southwest areas of the installation, 45,948.37 acres with lower light radiance levels, are
where the various training ranges are located. This includes:


Aerial gunnery range



Live fire range



Urban ops sites



Impact areas



Firing points



Additional training locations

The light radiance levels in the training area are low.
Table 5.9 provides information on the light radiance levels and existing land use on Fort Gordon.

Table 5.9
Land
Use

Fort Gordon Light Radiance/Existing Land Use in the LEA
Acres per Light Radiance Level
0.25.040

0.41-1.00

1.01-3.00

3.01-6.00

6.01-20.0

20.01-40.0

> 40.0

Total

Cantonm
ent Area

0

36.19

749.34

1,428.97

3,804.34

2,182.34

1,093.8
5

9,295.04

Training
Range
Areas

7,073.8
3

29,682.72

8,299.04

306.97

419.58

166.22

0

45,948.3
7

Total

7,073.8
3

29,718.91

9,048.38

1,735.94

4,223.92

2,348.56

1,093.8
5

55,243.4
1

Note: Due to rounding of figures, totals may not always sum exactly.
Source: Matrix, 2022.
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Appendix B
Light Fixture Guidance

Source: International Dark-Sky Association, 2021

B-1

Full Cutoff Exterior Light Fixture.

Fully Shielded/Downward Directed Exterior Light Fixture

B-2

Controlled Lighting for Base Security, Single Fence, UFC 3-530-01

Controlled Lighting for Base Security, Double Fence, UFC 3-530-01
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Appendix C
How Radiance is Measured
As stated in the Light Study, VIIRS measurements were used to quantify and establish an objective baseline of
the relative severity of current light pollution.
Light reflectivity values published by NOAA are expressed as radiance and calculated using a mathematical
formula to derive intensity values of watt per steradian per centimeter, i.e., 10^-9 W/cm*sr. In layman’s terms a
steradian is simply a conversion factor of three-dimensional spherical radiance into a two-dimensional value for
mapping measured radiance. For mapping and analysis purposes, the output radiance values from the radiance
calculation are categorized into the following ranges of watts per steradian per centimeter:


0.25-0.40



0.41-1.00



1.01-3.00



3.01-6.00



6.01-20.00



20.01-40.00



> 40.00

The impacts of outdoor lighting on dark skies over Fort Gordon are determined by two principal factors — the
density of development and distance from the installation. The relationship between density and distance is best
demonstrated using an estimate of urban sky glow called Walker’s Law. The relationship captured by this
formula is based on measurements of sky glow for a number of cities across the country. The formula below is
used to estimate sky glow at an observation site looking toward an urban source at a zenith angle of 45 degrees:
I=C x P x R(n)

Where:
I = Percent increase of the night sky brightness above the natural background, at
45°down from directly overhead (facing the community, directly overhead is
roughly ¼ of this value),
P = Population of the community,
R = Distance, in kilometers, from the observing site to the center of the
community,
C = 0.01 for “R” values between 10 and 50 km, and
N = 2.5 for “R” values between 10 and 50 km.

C-1

According to the National Oceanic and Atmospheric Administration (NOAA), the assumed radius of a community
is a function of its population, ranging from 2.5 km to 24 km. Walker's Law applies if the installation is outside
the city radius. If located inside the community radius, the sky glow increases in a linear manner toward the
center by another factor of 2.5. Consider the following examples:
Scenario 1: A 100‐acre development located two kilometers from the installation with a density of six units per
acre (assuming 2.5 persons per household) would impact the sky background by over 260 percent.
Scenario 2: A 100‐acre development located 20 kilometers from the installation with a density of six units per
acre (assuming 2.5 persons per household) would impact the sky background by approximately less than 1
percent.
If the proposed development density was decreased to one unit per acre (rural estate or conservation
subdivision) the resulting scenarios would limit the increase in sky glow to:
Scenario 1: Approximately 44 percent.
Scenario 2: Approximately less than 1 percent.
In general, the following trends are demonstrated:
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The denser the urban development, the greater the potential for light intrusion.



The closer development is to an installation, the greater the potential for light intrusion.
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