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EXECUTIVE 
SUMMARY

PURPOSE AND NEED OF THE PROPOSED 
ACTION
The Proposed Action consists of the preparation of ap-
proximately 245-acres of vacant land (the Site) owned by 
the Memphis-Shelby County Airport Authority (MSCAA) in 
Memphis, Shelby County, Tennessee (Figures 1 and 2).  A 
reasonably foreseeable connected action includes the rede-
velopment of the vacant Site, by private companies with an 
interest in constructing cargo holding or distribution facil-
ities.  A Proposed Site Plan identifies the potential for ap-
proximately 1.5 million square feet (sf) of facility space at 
the Site with approximately 300,000 sf of additional space 
allotted for future growth, if needed (Figure 3). The Pro-
posed Site Plan is a conceptual design and may change to 
meet the need of specific needs of long-term tenants. The 
preparation of the vacant Site by MSCAA, future redevelop-
ment of the Site as cargo holding or distribution facilities, 
and long-term operation of the future facilities are evaluat-
ed in this Draft Environmental Assessment (EA) Report as the 
Proposed Action.

The purpose of the Proposed Action is to return an ap-
proximately 245-acre MSCAA-owned vacant Site to pro-
ductive economic use while maintaining compatibility with 
surrounding land uses and Memphis International Airport 
(MEM) operations, including aircraft noise.  The need is gen-
erated by the MSCAA’s mission with respect to land hold-
ings, to comply with grant assurances, integrate compatible 
land uses, promote operational and financial efficiency, and 
spur economic development opportunities for MEM and the 
surrounding area.  Under the current scenario, the MSCAA 
owns and maintains the approximately 245-acre vacant Site.  
The need to comply with grant assurances, promote opera-
tional and financial efficiency, and spur economic benefit is 
not met under the current scenario.   

PROPOSED ACTION
The Site is located on the south side of East Holmes Road 
and the west side of Swinnea Road in Memphis, Tennessee, 
approximately 1 mile south of MEM, at the Tennessee/Mis-
sissippi state line (Figure 2).  The Site is not contiguous with 
airport the Security Identification Display Area (SIDA).   The 
Site is also located within a 50-square-mile area, termed 
“Airport City” in the Memphis Aerotropolis Airport City Master 
Plan (Master Plan) (Memphis 2014).   The Master Plan, devel-
oped by the City of Memphis, The Department of Housing 
and Urban Development, and the Greater Memphis Cham-
ber, describes Airport City as an area that “faces pervasive 
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blight, obsolescence, commercial disinvestment, 
and an oversupply of unproductive, vacant and 
underutilized land” (Memphis 2014).  The project 
will have negligible impacts on MEM flight op-
erations and is consistent with the Master Plan 
(Memphis 2014).

To mitigate for previously unacceptable aircraft 
noise, the Site, was purchased using federal 
grant funds as part of an Airport Improvement 
Program (noise buyout program) from the late 
1980s to the early 2000s.   Due to measures tak-
en to reduce aircraft noise, a portion of the Site is 
located outside of the 65-decibel noise contour 
(MEM 2015).   Approximately half of the Pro-
posed Action Site is located within the 65-decible 
noise contour.   The northwest portion of the 
Site remains within the 70-decibel noise contour 
(MEM 2015).   By accepting federal grant funds 
to purchase the Site and mitigate for unaccept-
able aircraft noise, MSCAA is obligated to certain 
grant assurances.   FAA  Grant Assurance #31c 
relates to the financial self-sufficiency of the air-
port.   It indicates that land shall be considered 
to be needed for airport purposes under this as-
surance if (1) it may be needed for aeronautical 
purposes (including runway protection zones) or 
serve as noise buffer land, and (2) the revenue 
from interim uses of such land contributes to the 
financial self-sufficiency of the airport (85 Feder-
al Register [FR] 12048).

The MSCAA proposes to prepare the approxi-
mately 245-acre Site for redevelopment by over-
seeing tree removal, Site grading, utility main ex-
tensions, and construction of stream crossings to 
allow for future site pad development by private 
companies.   Proposed Site preparation activities 
are anticipated to reflect the conceptual design 
depicted in Figure 3.  However, should chang-
es occur to the Proposed Site design, additional 
impacts will be addressed through the applica-
ble permitting and processes.  The MSCAA pro-
posed to oversee the extension of sanitary sewer 
and water services, gas and electrical services 
and meters, installation of stream crossings, and 
placement of fill to bring future building pads, 

parking lots, and driveways to required eleva-
tions.   Approximately 220,000 cubic yards of soil 
will be required to prepare the Proposed Action 
Site for the proposed buildings, driveways, and 
parking lots.   It is anticipated that the fill mate-
rial would come from the Proposed Action Site, 
resulting in a balance of material at the Site.   One 
temporary stream crossing is proposed for con-
struction purposes and one permanent steam 
crossing is proposed at the Proposed Action Site.   
Construction associated with Site preparation is 
estimated to last between 6 to 9 months.

Reasonably foreseeable connected actions in-
clude construction of facilities by a private de-
veloper(s) and long-term operation of future 
facilities by a MEM tenant(s).   Construction asso-
ciated with future facilities at the Site is estimat-
ed to last between 6 to 9 months.   Site develop-
ers and tenants have not been identified at this 
time.   The assumptions for routine operation of 
the Proposed Action include movement of ap-
proximately 240 distribution trucks and approx-
imately 200 employee vehicles accessing the fa-
cilities 24 hours per day.   

The Proposed Action is consistent with planning 
efforts conducted to date.  The Proposed Action 
furthers the goals defined in the Memphis Air-
port Area Land Use Study Final Report adopted 
by the City of Memphis and Shelby County in 
1992.  The study was the result of a multi-year 
land use planning effort involving the MSCAA 
and five local governments: the City of Mem-
phis and Shelby County, Tennessee; the cities 
of Southaven and Horn Lake in Mississippi; and 
DeSoto County, Mississippi.  Public involvement 
included meetings, workshops, and mailings 
reaching approximately 15,000 citizens with-
in the 90-square-mile study area.  The goal of 
the Memphis Airport Area Land Use Study Final 
Report was to carry out or facilitate the recom-
mended noise mitigation actions that required 
the adoption of plans, land use policies, and or-
dinances by units of local government, including 
changes in zoning.
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NO ACTION ALTERNATIVE
Under the No Action Alternative, the MSCAA would 
not prepare the airport-owned land and private 
companies would not construct cargo holding or 
distribution facilities at the Site.  Under the No Ac-
tion Alternative, the Site would not meet the need 
of the Proposed Action.  The Site would remain 
unproductive vacant land and would not contrib-
ute to operational efficiency or economic benefit, 
or be developed under a land use compatible with 
aircraft noise.  The Site would continue to contrib-
ute to the current supply of underproductive and 
underutilized vacant land within the Airport City 
area.  Two additional sites owned by the MSCAA 
were evaluated for the project but were eliminat-
ed from further consideration based on a lack of 
compliance with the site evaluation factors, as  dis-
cussed in Section 2.3.

ENVIRONMENTAL ASSESSMENT
The FAA is the lead federal agency and is prepar-
ing this Draft EA Report in accordance with the Na-
tional Environmental Policy Act (NEPA); Council on 
Environmental Quality Regulations for Implement-
ing the Procedural Provisions of NEPA (40 Code of 
Federal Regulations Parts 1500- 1508); FAA Order 
1050.1F, Environmental Impacts: Policies and Pro-
cedures; and FAA Order 5050.4B, NEPA Implement-
ing Instructions for Airport Actions.  

IMPACTS
This Draft EA Report evaluated impacts to each of 
the resource areas in two phases: construction of 
the proposed facilities (6 to 9 months) and long-
term operation of the proposed facilities.  When 
compared to the No Action Alternative, the Pro-
posed Action may create short-term (lasting 
during construction) or long-term (greater than 
5 years) impacts affecting various resource areas.  
Impacts are also identified as either adverse or 
beneficial.  This Draft EA Report uses the following 
terms in assessing impacts resulting from the Pro-
posed Action.

Negligible Impact:  
A resource area would not be affected, or the 
impacts would be at or below the level of de-
tection, and changes would not result in any 
measurable or perceptible consequences.

Minor Short-Term Impact:  
Impacts on a resource area would be detect-
able for a short period (during construction), 
localized, and of minor consequence to the 
overall sustainability of the resource.  Miti-
gation measures, required to offset adverse 
short-term impacts, would be achievable and 
would be in addition to compliance with exist-
ing regulations, design planning, or best man-
agement practices.

Minor Long-Term Impact:  
Impacts on a resource area would be detect-
able for a longer term (typically more than 5 
years) and associated with the long-term op-
eration of the Proposed Action.  Mitigation 
measures, required to offset adverse long-
term impacts, would be achievable and more 
extensive than those considered for minor 
short-term adverse impacts.

Significant Impact:  
Impacts on a resource area would be long-
term and would have substantial consequenc-
es for the sustainability of a resource area or 
region.  A determination of significant impacts 
would warrant an Environmental Impact State-
ment. 
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DETERMINATION
This Draft EA Report describes the following re-
source areas and assesses the potential for the 
Proposed Action to affect these resource areas: 
air quality; biological resources; climate; coastal 
resources; United States Department of Trans-
portation (U.S.  DOT) Act, Section 4(f); farmlands; 
hazardous materials; historical, architectural, ar-
chaeological, and cultural resources; land use; 
natural resources and energy supply; noise and 
noise-compatible land use; socioeconomics, en-
vironmental justice, and children’s environmen-
tal health and safety risks; visual effects; and wa-
ter resources.

Based on the analysis presented in this Draft EA 
Report and coordination to date with project 
agencies, the Proposed Action would result in 
both short-term and long-term impacts to the 
assessed resources areas, when compared to the 
No Action Alternative.  However, no significant 
impacts to any resource area are anticipated 
through the undertaking of the Proposed Action.  
As a result of the Proposed Action, the following 
determinations of impacts were made.

Identified Negligible Impact:  The Proposed 
Action was determined to have a negligible 
impact on the following resource areas, when 
compared to the No Action Alternative: coast-
al resources; farmlands; historical, architectural, 
archaeological, and cultural resources; and land 
use. 

Identified Minor, Short-Term Impacts:  Minor, 
short-term impacts have been identified, when 
compared to the No Action Alternative, for the 
following resource areas, due to the short-term 
construction phase of the Proposed Action: air 
quality, biological resources, climate, farmlands, 
hazardous materials, solid waste, and pollution 
prevention, natural resources and energy supply, 
noise and noise-compatible land use, socioeco-
nomics, environmental justice, and children’s 
environmental health and safety risks, visual ef-
fects, and water resources.  The identified minor 
adverse impacts will be avoided or minimized 

though compliance with existing regulations, de-
sign planning and best management practices, 
therefore mitigation measures are not proposed. 

• Minor, short-term adverse air quality 
impacts are anticipated during the con-
struction phase of the Proposed Action.  
Incremental impacts on air quality are re-
lated to the generation of fugitive dust 
and mobile source emissions from con-
struction-related activity.  The Proposed 
Action is presumed to conform with the 
State Implementation Plan, and is not an-
ticipated to exceed applicable de minimis 
thresholds.  

• Minor, short-term adverse biological 
impacts are anticipated during the Site 
preparation through removal of vegeta-
tion where required, alteration of wet-
lands, and disturbance of wildlife using 
the Site from operational light or noise.   
Overall, approximately 77 acres of the 
approximately 245-acre Site will be dis-
turbed (Figure 4).  Site design planning 
has been incorporated to avoid the ma-
jority of the aquatic features present at 
the Site.  Best management practices to 
address erosion and sediment will be im-
plemented and maintained during con-
struction activities.

• Minor, short-term adverse climate im-
pacts are anticipated during the con-
struction phase of the Proposed Action.  
Incremental impacts to climate are relat-
ed to mobile source emissions from con-
struction-related activity.  The Proposed 
Action is not anticipated to exceed the 
carbon dioxide equivalent threshold of 
25,000 metric tons per year. 

• The Proposed Action will result in mi-
nor, short-term adverse impacts to Prime 
Farmlands relating to the conversion of 
land currently zoned as Conservation Ag-
riculture.  However, the Tennessee United 
States Department of Agricultural (USDA), 
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determined the proposed project does 
not significantly impact Prime Farmland 
and/or farmland of statewide importance 
in the county since only 0.0656% will be 
converted.  

• The Proposed Action will result in minor 
short-term adverse impacts on hazard-
ous materials, solid waste, and pollution 
prevention, primarily relating to an in-
crease in impervious surface.  The antici-
pated impacts will be minimized though 
compliance with existing regulations, 
design planning and best management 
practices.

• The Proposed Action will have minor 
short-term adverse impacts on natural 
resources and energy supply consumed 
during the construction phase of the 
Proposed Action; however, the antici-
pated consumption need will not exceed 
available supplies or result in significant 
adverse impacts to natural resources or 
energy supplies.  

• Minor, short-term adverse noise and 
noise-compatible land use impacts are 
anticipated during the construction phase 
of the Proposed Action.  Construction is 
proposed to occur only during daytime 
(business) hours for 6 to 9 months.  The 
resulting construction noise is considered 
temporary and will not result in signifi-
cant impacts to surrounding land uses.

• Minor, short-term beneficial impacts with 
respect to socioeconomics could be real-
ized through an increase in job availabil-
ity during the short-term construction 
phase of the Proposed Action.

• The Proposed Action Site is in an area 
with a larger percentage of minority and 
low-income populations, when com-
pared to state and national percentag-
es.  Therefore, the short-term adverse 
impacts identified in the Draft EA Report 

are further considered through the lens 
of socioeconomics, environmental jus-
tice and children’s environmental health 
and safety risk.  This Draft EA Report has 
identified minor, short-term adverse im-
pacts to resources areas, when compared 
to the No Action Alternative; however, 
the identified impacts are not anticipat-
ed to lead to disproportionately high 
and significant adverse impacts for the 
surrounding population or impact the 
physical or natural environment in a way 
that is unique to the surrounding popu-
lation.  Disproportionately high and ad-
verse effects, in the form of unacceptable 
aircraft noise impacts to this area, have 
been previously mitigated.  In addition, 
the identified impacts are not anticipated 
to lead to a disproportionate health or 
safety risk to children, relating to asthma, 
unintentional injuries, developmental 
disorders, or cancer.

• Minor, short-term adverse visual effects 
impacts are anticipated during the 6- to 
9- month construction phase of the Pro-
posed Action.  The conceptual design 
planning includes siting the proposed fa-
cilities to allow for the greatest distance 
between the proposed facilities and ad-
jacent parcels, while avoiding impacts to 
onsite aquatic resources.

• Minor, adverse short-term impacts to 
water quality are associated with the 
Proposed Action based on Site distur-
bance associated with construction and 
an increase in impervious surface at the 
Site.  The Proposed Action, in its current 
configuration, is anticipated to impact 
Stream 1, Wet Weather Conveyances 1, 2, 
3, and 9, Wetlands 8 and 9, and Pond 1 
(Figure 4).  The proposed impact includes 
the installation of two, approximately 30-
foot stream crossings at Stream 1:  one 
permanent and one temporary, construc-
tion-related stream crossing.   The tem-
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porary stream crossing installed during 
construction as a haul route would be 
removed after construction is completed.   
The impacts to aquatic resources resulting 
from the Proposed Action, in its current 
configuration, does not trigger Tennessee 
Department of Environment and Conser-
vation (TDEC) or United States Army Corps 
of Engineers (USACE) permit thresholds 
requiring mitigation. However, it should 
be noted that the Proposed Site Plan is 
based on conceptual site design planning.  
Should changes occur to the Site design, 
any additional impacts will be addressed 
through the same TDEC and USACE per-
mit process.  Further, the Proposed Action 
is anticipated to result in approximately 
72.5 acres of new impervious surface at 
the Site.  The requirements for National 
Pollutant Discharge Elimination System 
permit and Stormwater Pollution Preven-
tion Plan will be required to minimize im-
pacts to water resources.  The Proposed 
Action is not anticipated to result in signif-
icant adverse impacts to water resources

Identified Minor Long-Term Impacts:   Minor, 
long-term impacts have been identified, when 
compared to the No Action Alternative, for the fol-
lowing resource areas, due to the long-term op-
eration of a distribution/e-commerce fulfillment 
facility: air quality, biological resources, climate, 
farmlands, hazardous materials, solid waste, and 
pollution prevention, land use, natural resources 
and energy supply, noise and noise-compatible 
land use, and socioeconomics, environmental jus-
tice, and children’s environmental health and safe-
ty risks, visual effects, and water resources.  The 
identified minor adverse impacts will be avoided 
or minimized though compliance with existing 
regulations, design planning and best manage-
ment practices, therefore mitigation measures are 
not proposed. 

• Minor, long-term adverse air quality im-
pacts are anticipated during the operation 
of the Proposed Action.  Incremental im-

pacts on air quality will be related to the 
generation of mobile source emissions as-
sociated with cargo holding or distribution 
facilities, including daily movement and 
idling of fleet vehicles and employee ve-
hicles.  The Proposed Action is presumed 
to conform with the State Implementation 
Plan, and is not anticipated to exceed ap-
plicable de minimis thresholds.  

• Minor, long-term adverse biological im-
pacts are anticipated through removal of 
vegetation where required, alteration of 
wetlands, and disturbance of wildlife us-
ing the Site from operational light or noise.   
Overall, approximately 77 acres of the ap-
proximately 245-acre Site will be disturbed 
(Figure 4).  Site design planning has been 
incorporated to avoid the majority of the 
aquatic features present at the Site.  Best 
management practices to address erosion 
and sediment will be implemented and 
maintained during construction activities.

• Minor, long-term adverse climate impacts 
are anticipated during the operation of the 
Proposed Action.  Incremental impacts on 
air quality will be related to the generation 
of mobile source emissions associated with 
the long-term operation of a cargo hold-
ing or distribution facilities.  The Proposed 
Action is not anticipated to exceed the car-
bon dioxide equivalent threshold of 25,000 
metric tons per year.  

• The Proposed Action will result in minor, 
long-term adverse impacts to Prime Farm-
lands relating to the conversion of land cur-
rently zoned as Conservation Agriculture.  
However, the Tennessee USDA, determined 
the proposed project does not significantly 
impact Prime Farmland and/or farmland of 
statewide importance in the county since 
only 0.0656% will be converted.  

• The Proposed Action will result in minor, 
long-term adverse impacts on hazardous 
materials, solid waste, and pollution pre-
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vention, primarily relating to an increase 
in impervious surface.  The anticipated 
impacts will be minimized though com-
pliance with existing regulations, design 
planning and best management practic-
es.

• The Proposed Action will result in minor, 
long-term adverse impacts to land use.  
There would be a change in land use un-
der the Proposed Action from Conser-
vation Agriculture likely to Employment 
District.  Proposed Action Site will adhere 
to the Memphis and Shelby County Uni-
fied Development Code (Memphis 2010).   
The operation of cargo holding or distri-
bution facilities will follow local zoning 
ordinances and permitting processes of 
City of Memphis and Shelby County gov-
ernment The Proposed Action is not in 
conflict with the objectives of federal, re-
gional, state, or local land use plans, pol-
icies, or controls for the area.  The Pro-
posed Action is in compliance with FAA 
Grant Assurances.  

• The Proposed Action will have minor, 
long-term adverse impacts on natural 
resources and energy supply consumed 
through operation of the Site; however, 
the anticipated consumption need will 
not exceed available supplies or result in 
significant adverse impacts to natural re-
sources or energy supplies.  

• Minor, long-term adverse noise impacts 
are anticipated due to operation the Pro-
posed Action, when compared to the No 
Action Alternative.  The Proposed Action 
will contribute to an increase in connect-
ed actions that support the shipment of 
goods, including truck transit.  However, 
the modeled outdoor sound contours 
representing a worst-case operation sce-
nario where half of the fleet trucks are 
assumed to be heavy trucks (i.e.  tractor 
trailers), do not exceed 65 decibels.  The 

Proposed Action would not have a sig-
nificant adverse impact with respect to 
noise and noise-compatible land use.  As 
part of the Draft EA, a Traffic Generation 
Report was completed, which determines 
if a Traffic Impact Study will be required 
for the Proposed Action.  The East Holmes 
Road Site Preparation Trip Generation Re-
port and Traffic Analysis Memorandum 
indicates that a Traffic Impact Study will 
be required during the City of Memphis 
Plan Review process, based on the ex-
pected vehicle trip generation.  However, 
the forthcoming seven-lane expansion 
of East Holmes Road, as defined in the 
Tennessee Department of Transportation, 
Project Identification Number 107040.00, 
will result in ample capacity to accom-
modate site-generated trips and will not 
result in significant adverse impact to 
neighborhood or regional traffic.

• Minor, long-term beneficial impacts with 
respect to socioeconomics could be real-
ized through an increase in job availabili-
ty and tax revenue through the operation 
of future cargo holding or distribution 
facilities.  The Proposed Action will also 
meet the identified need to financial ef-
ficiency and spur economic development 
opportunities for MEM and the surround-
ing area.

• Minor, long-term adverse visual effects 
impacts are anticipated for the operation 
of the Proposed Action.  The presence 
of future cargo holding or distribution 
facilities will permanently alter the Site 
and viewshed from adjacent areas.  Veg-
etation along the perimeter of the Site, 
will reduce the potential for significant 
adverse impacts of light emissions en-
croachment into the surrounding parcels.   
Nighttime security lighting and vehicle 
lighting associated with the movement of 
fleet and employee vehicles 24 hours per 
day will result in light emissions.   Exterior 



ES12 | P a g e

Draft Environmental Assessment Report
Memphis Shelby County Airport Authority
East Holmes Road Site Preparation
June 2021 

security lighting would remain direction-
al and focus on exterior entrances, bay 
doors, and parking lots to minimize ad-
verse offsite impacts of lighting such as 
light trespass and obtrusive light.   Light-
ing will comply with Article 4 – General 
Development Standards of the Memphis 
and Shelby County Unified Development 
Code for outdoor site lighting and FAA 
requirements for lighting within a flight 
path.   

• Minor, adverse long-term impacts to wa-
ter quality are associated with the Pro-
posed Action based on, the permanent 
alteration of streams and wetlands, and 
an increase in impervious surfaces at 
the Site.   The impacts to water resourc-
es will be minimized though compliance 
with existing regulations, alternation of 
steam and wetland permitting, design 
planning, and best management practic-
es to minimize the impacts to the fullest 
extent possible.   The Proposed Action, 
in its current configuration, is anticipated 
to impact Stream 1, Wet Weather Con-
veyances 1, 2, 3, and 9, Wetlands 8 and 
9, and Pond 1 (Figure 4).  The proposed 
impact includes the installation of two, 
approximately 30-foot stream crossings 
at Stream 1:  one permanent and one 
temporary, construction-related stream 
crossing.   The impacts to aquatic resourc-
es resulting from the Proposed Action, in 
its current configuration, does not trig-
ger Tennessee Department of Environ-
ment and Conservation (TDEC) or United 
States Army Corps of Engineers (USACE) 
permit thresholds requiring mitigation.   
Further, the Proposed Action is anticipat-
ed to result in approximately 72.5 acres 
of new impervious surface at the Site.  

The requirements for National Pollutant 
Discharge Elimination System permit and 
Stormwater Pollution Prevention Plan 
will be required to minimize impacts to 
water resources.  The Proposed Action is 
not anticipated to result in significant ad-
verse impacts to water resources

FINDING OF NO SIGNIFICANT 
IMPACT
Implementation of the Proposed Action as ana-
lyzed in this Draft EA Report would not constitute 
a major federal action that would have signifi-
cant impact on the human environment, within 
the meaning of Section 102(2)(C) of the National 
Environmental Policy Act of 1969.  This analysis 
presented in this Draft EA Report indicates that a 
Finding of No Significant Impact is appropriate, 
and that an Environmental Impact Statement is 
not required. 
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1.1  PROJECT BACKGROUND
The Memphis-Shelby County Airport Authority (MSCAA) 
proposes to prepare an approximately 245 acre tract of va-
cant land (the Site) for future development as cargo hold-
ing or distribution facilities.  The lead federal agency for 
the undertaking is the Federal Aviation Authority (FAA).  
The Proposed Action consists of preparing the Site for fu-
ture development and leasing the Site for non aviation, air-
port tenant use.  The MSCAA owns and operates Memphis 
International Airport (MEM), as well as two general aviation 
airports.  The MSCAA is self-funded and receives no local 
tax revenue.

The Site is located on the south side of East Holmes Road 
and the west side of Swinnea Road in Memphis, Tennes-
see, approximately 1 mile south of MEM, at the Tennes-
see/Mississippi state line (Figures 1 and 2).  The Site is not 
contiguous with the airport Security Identification Display 
Area (SIDA).  A physical address does not yet exist for the 
entire Site; it is comprised three tax parcels (09440000107, 
09440000128, and 09440000129) totaling 245.8 acres.  The 
surrounding land consists of a mix of vacant, forested land, 
commercial industrial development, and places of worship.

The purpose of the Proposed Action is to prepare the Site 
for future development by private companies with an in-
terest in constructing cargo holding or distribution facili-
ties.  A Proposed Site Plan identifies the potential for ap-
proximately 1.5 million square feet (sf) of facility space at 
the Site with approximately 300,000 sf of additional space 
allotted for future growth, if needed (Figure 3).  The Pro-
posed Action will meet MSCAA’s need to productively uti-
lize land holdings and comply with grant assurances, while 
maintaining compatibility with MEM operations, including 
aircraft noise.  Following Site preparation, the MSCAA in-
tends to lease the Site thereby returning it to productive 
use and enhancing operational and financial efficiency, 
while ensuring development that is compatible with air-
craft noise.  According to the MEM Part 150 Study Update 
Noise Exposure Maps, the airspace above the Site is located 
within a main MEM aircraft flight path (MEM 2015).  The 
project will have negligible impacts on MEM flight opera-
tions and is consistent with the Memphis Airport Area Land 
Use Study Final Report (Memphis 1992), the Memphis Aero-
tropolis Airport City Master Plan (Memphis 2014).

The proposed Site preparation includes tree removal, grad-
ing, utility main extensions, and construction of stream 
crossings to allow for future site pad development by pri-

1.0 
INTRODUCTION
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vate companies.  The MSCAA proposed to over-
see the extension of sanitary sewer and water 
services, gas and electrical services and meters, 
installation of stream crossings, and placement 
of fill to bring future building pads, parking lots, 
and driveways to required elevations.  Construc-
tion associated with Site preparation is estimat-
ed to last between 6 to 9 months. 

A reasonably foreseeable connected action in-
cludes the construction of cargo holding or dis-
tribution facilities by a private developer(s) and 
long-term operation of future facilities by a MEM 
tenant(s).  Construction associated with future 
facilities at the Site is estimated to last between 
6 to 9 months.  Site developers and tenants have 
not been identified at this time. 

The preparation of the Site and reasonably fore-
seeable non-aviation development triggers the 
FAA policies and procedures to ensure agency 
compliance with the National Environmental 
Policy Act (NEPA) (42 United States Code [U.S.C.] 
§§ 4321-4335), the requirements set forth in the 
Council on Environmental Quality (CEQ), Title 40, 
Code of Federal Regulations (CFR), parts 1500-
1508, Regulations for Implementing the Procedur-
al Provisions of the National Environmental Policy 
Act (CEQ Regulations); FAA Order 1050.1F, Envi-
ronmental Impacts: Policies and Procedures; FAA 
Order 5050.4B, National Environmental Policy 
Act (NEPA) Implementing Instructions for Airport 
Actions; and United States Department of Trans-
portation (U.S. DOT) Order 5610.1D, Procedures 
for Considering Environmental Impacts.  The fol-
lowing sections provide a detailed analysis of 
this project in the form of a Draft Environmental 
Assessment (EA) to assist in determining if this 
project’s Proposed Actions will have significant 
environmental impacts.

1.2  PURPOSE AND NEED
The purpose of the Proposed Action is to pre-
pare the approximately 245-acre MSCAA-owned 
vacant Site for future development by private 
companies with an interest in constructing cargo 

holding or distribution facilities.  The Proposed 
Action is located within a 50-square-mile area, 
termed “Airport City” in the Memphis Aerotropo-
lis Airport City Master Plan (Master Plan) (Mem-
phis 2014).  The Master Plan, developed by the 
City of Memphis, The Department of Housing 
and Urban Development, and the Greater Mem-
phis Chamber, describes Airport City as an area 
that “faces pervasive blight, obsolescence, com-
mercial disinvestment, and an oversupply of 
unproductive, vacant and underutilized land” 
(Memphis 2014). 

The need is generated by the MSCAA’s mission 
with respect to land holdings, to comply with 
grant assurances, integrate compatible land uses, 
and promote operational and financial efficiency 
for MEM and its tenants.  The Proposed Action 
will meet MSCAA’s need to productively utilize 
land holdings and comply with grant assurances, 
while maintaining compatibility with MEM op-
erations, including aircraft noise.  According to 
the MEM Part 150 Study Update Noise Exposure 
Maps, the airspace above the Site is located with-
in a main MEM aircraft flight path (MEM 2015).  
Following Site preparation, the MSCAA intends 
to lease the Site thereby returning it to produc-
tive use and enhancing operational and financial 
efficiency, while ensuring development that is 
compatible with aircraft noise. 

To mitigate for previously unacceptable aircraft 
noise, the Site, was purchased using federal 
grant funds as part of an Airport Improvement 
Program (noise buyout program) from the late 
1980s to the early 2000s.  Due to measures taken 
to reduce aircraft noise, a portion of the Site is 
located outside of the 65-decibel noise contour 
(MEM 2015).  Approximately half of the Proposed 
Action Site is located within the 65-decible noise 
contour.  The northwest portion of the Site re-
mains within the 70-decibel noise contour (MEM 
2015).  By accepting federal grant funds to pur-
chase the Site and mitigate for unacceptable air-
craft noise, MSCAA is obligated to certain grant 
assurances.  FAA  Grant Assurance #31c relates to 
the financial self-sufficiency of the airport.  It in-
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dicates that land shall be considered to be need-
ed for airport purposes under this assurance if 
(1) it may be needed for aeronautical purposes 
(including runway protection zones) or serve as 
noise buffer land, and (2) the revenue from inter-
im uses of such land contributes to the financial 
self-sufficiency of the airport (85 Federal Regis-
ter [FR] 12048).

1.3  ENVIRONMENTAL 
ASSESSMENT
NEPA requires federal agencies to evaluate and 
consider environmental impacts for projects that 
utilize federal funding.  The level of documenta-
tion required depends on the level of such envi-
ronmental impacts.  An EA is used to determine if 
a federal action would result in significant impact 
on the human environment.  An Environmental 
Impact Statement (EIS) is prepared for federal 
actions that have been determined through an 
EA to have significant impact on the human en-
vironment.  The FAA determined that an EA is 
the appropriate level of documentation for the 
preparation of the vacant Site and reasonably 
foreseeable future development at the Site on 
East Holmes Road in Memphis, Shelby County, 
Tennessee.

1.4  AGENCY COORDINATION AND 
PUBLIC INVOLVEMENT
A Notice of Availability of the Draft EA was pub-
lished in The Commercial Appeal on June 25, 
2021 and in The Memphis Daily News on June 22 
and June 23, 2021.  The public notice was posted 
on the MEM Facebook page and MEM Twitter 
account on June 22, 2021.  The Draft EA Report 
was also available for download at the MEM 
website, https://www.flymemphis.com/environ-
ment, and is available upon request to facilitate 
public access.  Members of the public were able 
to comment on the Draft EA within 30 days of 
the published notice.  

2.0  PROPOSED ACTION AND 
ALTERNATIVES
This section describes the two alternatives eval-
uated in this Draft EA Report:  the Proposed Ac-
tion Alternative and the No Action Alternative.  
Also included in this section is a discussion of 
the alternatives considered but eliminated from 
further consideration.

2.1  PROPOSED ACTION 
ALTERNATIVE
The Proposed Action consists of preparing the 
Site for future development and leasing the Site 
for construction and operation of cargo hold-
ing or distribution facilities.  The Proposed Ac-
tion will have negligible impacts on MEM flight 
operations and is consistent with the Memphis 
Airport Area Land Use Study Final Report (Mem-
phis 1992), the Memphis Aerotropolis Airport City 
Master Plan (Memphis 2014). 

The Site is located approximately 1 mile south 
of MEM on the southeast corner of East Holmes 
Road and Swinnea Road and north of the Ten-
nessee/Mississippi state line, in Memphis, Shelby 
County, Tennessee (Figure 1).  The Site is not con-
tiguous with the airport SIDA.  A physical address 
does not exist for the entire Site; it comprises 
three tax parcels (09440000107, 09440000128, 
and 09440000129) totaling 245.8 acres.  The Site 
is predominantly wooded and contains jurisdic-
tional wetlands and streams.  A Texas Gas Com-
pany natural gas pipeline transects the north 
portion of the Site.  A Tennessee Valley Authority 
(TVA) power line easement crosses the south Site 
parcel and a Valero and a Memphis Light, Gas 
and Water (MLGW) gas line easement is along 
the west and south Site boundaries.

2.1.1  SITE PREPARATION
The purpose of the Proposed Action is to prepare 
the Site for development by private companies 
with an interest in constructing cargo holding or 
distribution facilities.  A Proposed Site Plan iden-
tifies the potential for approximately 1.5 million 

https://www.flymemphis.com/environment
https://www.flymemphis.com/environment
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sf of facility space at the Site with approximately 
300,000 sf of additional space allotted for future 
growth, if needed (Figure 3).  Site preparation will 
include tree removal, grading, filling, utility main 
extensions, and construction of stream crossings 
to allow for future site pad development by pri-
vate companies.  MSCAA proposed to oversee 
the extension of sanitary sewer and water ser-
vices, gas and electrical services and meters, in-
stallation of stream crossings, and placement of 
fill to bring future building pads, parking lots, 
and driveways to required elevations.  Approx-
imately 220,000 cubic yards of soil will be re-
quired to prepare the Proposed Action Site for 
the proposed buildings, driveways, and parking 
lots.  It is anticipated that the fill material would 
come from the Proposed Action Site, resulting in 
a balance of material at the Site.  One temporary 
stream crossing is proposed for construction 
purposes and one permanent steam crossing is 
proposed at the Proposed Action Site.  The per-
manent stream crossing will provide a route to 
the southernmost future facility.  Construction 
associated with Site preparation is estimated to 
last between 6 to 9 months. 

Reasonably foreseeable connected actions in-
clude construction of facilities by a private de-
veloper(s) and long-term operation of future 
facilities by a MEM tenant(s).  Construction asso-
ciated with future facilities at the Site is estimat-
ed to last between 6 to 9 months.  Site develop-
ers and tenants have not been identified at this 
time.  The Site preparation, Site development, 
and operation of future facilities are collectively 
considered to comprise the Proposed Action.

2.2  NO ACTION ALTERNATIVE
Under the No Action Alternative, the MSCAA 
would not prepare the airport-owned land for 
development and future lease.  Under the No 
Action Alternative, the Site would not meet the 
need of the Proposed Action.  The Site would re-
main unproductive vacant land and would not 
contribute to operational efficiency or econom-

ic benefit, or be developed under a land use 
compatible with aircraft noise.  The Site would 
continue to contribute to the current supply of 
underproductive and underutilized vacant land 
within the Airport City area. 

2.3  ALTERNATIVES CONSIDERED 
BUT ELIMINATED
The MSCAA selected a Site for the Proposed Ac-
tion based on site evaluation factors listed below. 

1. Sites that are owned by the MSCAA and 
available for release or lease and devel-
opment compatible with MEM opera-
tions, including aircraft noise. 

2. Sites of a reasonable size, configuration, 
and purchase terms to permit acceptable 
facility site design, including adequate 
ingress and egress to a paved thorough-
fare, access to utilities, ample space for 
parking, and access to an Interstate.

3. Sites that exhibit no obvious negative 
environmental influences that cannot be 
corrected or acceptably mitigated.

Two additional sites owned by the MSCAA were 
evaluated for the project but were eliminated 
from further consideration based on a lack of 
compliance the site evaluation factors.  An ap-
proximately 26-acre vacant site located south of 
Ketchum Road and east of Airways Achievement 
Academy was considered for preparation; how-
ever, the Ketchum Road site was deemed inad-
equate due to the relatively small site size, with 
respect to facility site configuration.  An approx-
imately 980-acre site located immediately south 
of Runways 36R and 36C was also considered 
for preparation; however, given the proximity to 
airport runways the site is subject to FAA grant 
assurance and compliance with slope safety re-
quirements that preclude development.  The East 
Holmes Road site met all the evaluation factors 
and was selected for release, as other possible or 
prudent alternatives were not identified.
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3.0  AFFECTED ENVIRONMENT 
AND ENVIRONMENTAL 
CONSEQUENCES
Section 3 of the Draft EA Report describes 
the natural and human environments that 
exist at the approximately 245-acre Site and 
the potential environmental impacts of the 
Proposed Action.  The environmental im-
pacts can be described as beneficial or ad-
verse and can vary in magnitude.  The im-
pacts of the Proposed Action are associated 
with construction and long-term operation 
of facilities at the approximately 245-acre 
Site.  The Proposed Action may create short 
term (lasting during construction) or long-
term (lasting more than five years) environ-
mental impacts.  For this Draft EA Report, 
the magnitude of environmental impacts will 
generally be classified as follows.

No Impact:  
A resource would not be affected, or the im-
pacts would be at or below the level of detection 
(negligible), and changes would not result in any 
measurable or perceptible consequences.

Minor Short-Term:  
Impacts on a resource would be detectable for 
a short period (typically during construction), 
would be localized, and would be of minor con-
sequence to the sustainability of the resource.  
Mitigation measures, if needed to offset ad-
verse short-term effects, would be simple and 
achievable.

Minor Long-Term: 
Impacts on a resource would be readily 
detectable for a period of more than five years, 
measurable, and associated with the operation 
of the Proposed Action.  Mitigation measures, 
if needed to offset adverse long-term effects, 
would be achievable but more extensive than 
those for short-term.

Significant:  
Impacts on a resource would be obvious, long-
term, and would have substantial consequenc-
es on a regional scale.  Mitigation measures, 
if needed to offset adverse significant effects, 
would be extensive.  Significant impacts would 
warrant an EIS to further assess the impacts to 
affected resources as a result of the Proposed 
Action. 
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Maintenance indicates that the air quality within 
a designated area was previously designated as 
nonattainment for a criteria air pollutant(s) but 
has been re-designed to attainment status un-
der an approved plan.  An unclassified air qual-
ity designation means that there is not enough 
information to classify an area appropriately, so 
the area is assumed to be in attainment of the 
NAAQS. 

For areas designated as nonattainment or main-
tenance status, the CAA requires the adoption of 
a State Implementation Plan (SIP) to achieve the 
NAAQS for the criteria air pollutant(s).  The FAA 
is responsible for deciding whether its actions in-
volving an airport located in a nonattainment or 
maintenance area require a general conformity 
evaluation.  The term “general conformity” refers 
to the process of demonstrating that a federal 
action conforms to the applicable SIP before the 
proposed action is undertaken. 

Under the CAA, the General Conformity Rule (the 
Rule) allows for federal agencies to present cat-
egories of actions that have been documented 
to be de minimis and therefore should be ‘‘pre-
sumed to conform’’ to the Rule.  If the Proposed 
Action is not specifically exempt or classified as 
presumed to conform, it is necessary to conduct 
an emissions inventory as part of the applicabil-
ity analysis to determine if emissions are likely 
to equal or exceed the established screening 
criteria emission rates known as the “de minimis 
thresholds.”  The U.S. EPA document, De Minimis 
Tables, is included in Attachment 2. 

The U.S. EPA has defined broad categories of ex-
empt actions under 40 CFR 93.153(c)(2) that re-
sult in no emissions increase or increases in emis-
sions that are clearly de minimis.  These actions 
are not subject to further analysis for applicabili-
ty, conformity, or regional significance under the 
Rule.  As part of the FAA’s Federal Register No-
tice dated February 12, 2007, one such exempted 
action, relating to the Proposed Action evaluat-
ed in this Draft EA Report, is stated as “actions 

This Draft EA Report describes the following re-
source areas and assesses the potential for the 
Proposed Action to affect them:  air quality; bio-
logical resources; climate; coastal resources; U.S. 
DOT Act, Section 4(f); farmlands; hazardous ma-
terials, solid waste and pollution prevention; his-
torical, architectural, and cultural resources; land 
use; natural resources and energy supply; noise 
and noise-compatible land use; socioeconomics, 
environmental justice, and children’s environmen-
tal health and safety risks; visual effects; and water 
resources.

3.1  AIR QUALITY
3.1.1  REGULATORY SETTING
The Clean Air Act (CAA) is the primary statute re-
lated to the evaluation of air quality considered in 
this EA.  In accordance with the CAA, the United 
States Environmental Protection Agency (U.S. EPA) 
has set National Ambient Air Quality Standards 
(NAAQS) for six criteria air pollutants considered 
harmful to public health and the environment.  
The criteria air pollutants are carbon monoxide, 
lead, nitrogen dioxide, ground-level ozone, sulfur 
dioxide, and particulate matter.  Particulate matter 
with diameters of less than 10 microns is known 
as PM10, and particulate matter with a diameter 
of less than 2.5 microns is known as PM2.5.  Vola-
tile organic compounds, nitrogen oxides, and oth-
er greenhouse gases (GHG) are also related to air 
quality and are considered as precursors to ozone 
formation.  A discussion of GHG emissions is in-
cluded in Section 3.3.

The U.S. EPA classifies air quality according to 
whether the concentrations of criteria air pollut-
ants in ambient air of a designated area exceed set 
NAAQS.  Areas are designated as either in “attain-
ment,” “nonattainment,” “maintenance,” or “un-
classified” with respect to NAAQS for criteria air 
pollutant(s).  An attainment status indicates that 
the air quality within a designated area is below 
the respective NAAQS for criteria air pollutant(s).  
Nonattainment indicates that the air quality ex-
ceeds the NAAQS for the criteria air pollutant(s).  
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(or portions thereof) associated with transfers of 
land, facilities, title, and real properties through 
an enforceable contract or lease agreement 
where the delivery of the deed is required to oc-
cur promptly after a specific, reasonable condi-
tion is met, and where the federal agency does 
not retain continuing authority to control emis-
sions associated with the lands, facilities, title, or 
real properties are presumed to conform to de 
minimis thresholds (40 CFR 93.153[c][2][xix]).”  
However, the Proposed Action also includes the 
evaluation of environmental impacts associated 
with the reasonably foreseeable construction 
and long-term operation of cargo holding or 
distribution facilities.  The following sections of-
fer a quantitative analysis of air quality impacts 
based on the full scope of the Proposed Action, 
aligning with actions presumed to conform with 
the Rule. 

3.1.2  AFFECTED ENVIRONMENT
The affected environment with respect to air 
quality is the Greater Memphis Metropolitan 
area, including Shelby County, Tennessee, and 
portions of DeSoto County, Mississippi, and Crit-
tenden County, Arkansas.  This air quality area 
is collectively termed “Memphis, TN-MS-AR” by 
the U.S. EPA. and is in maintenance status for 
the 2008 8-hour ozone and carbon monoxide 
NAAQS. 

The Ambient Air Monitoring Branch of the Shel-
by County Health Department monitors air 
quality throughout Shelby County.  The Shelby 
County Health Department develops, operates, 
and maintains a regional air monitoring network 
of 23 monitors at seven site locations, including 
one at MEM.  Air quality data are reported daily 
for ground-level ozone, particulate matter, car-
bon monoxide, sulfur dioxide, and nitrogen di-
oxide.  The U.S. EPA uses the collected air quality 
data to publish a color-coded Air Quality Index 
(AQI) on the AirNow.gov website. 

Annual air quality statistics for 2020 will not be fi-
nalized until May 1, 2021.  However, during 2019, 
the AQI for Memphis included 221 days where 
the air quality was classified as good, noted in 
green on the AQI.  In 2019, 139 days were clas-
sified as moderate, noted in yellow on the AQI.  
According to the U.S EPA, moderate air quality 
is acceptable; however, for some pollutants such 
as ground level ozone or particle pollution, there 
may be a moderate health concern for a very 
small number of people who are unusually sensi-
tive to air pollution.  In 2019, five days were clas-
sified as unhealthy for sensitive groups, noted in 
orange.  Members of sensitive groups, such as 
older adults and children, may experience health 
effects on those days.  In 2019, no days were 
classified as unhealthy or very unhealthy for air 
quality. 

Three 30-day interval AQI outputs for 2020 are 
included in Attachment 2, showing the daily AQI 
from May 14 to June 11, from August 25 to Sep-
tember 23, and from October 16 to November 
14, 2020.  The AQI output for those dates shows 
the majority of days classified as good air quali-
ty days, 17 days classified as moderate air qual-
ity days, and one day classified as unhealthy air 
quality for Memphis, Tennessee. 

The topography of the Site is relatively flat with 
lower elevations towards the center of the Site.  
The physical and meteorological conditions at 
the 245-acre Site are not anticipated to hinder 
the dispersal of any potential air emissions.

3.1.3  ENVIRONMENTAL CONSEQUENCES

3.1.3.1  PROPOSED ACTION
Under the Proposed Action, MSCAA would pre-
pare an approximately 245-acre Site, located ap-
proximately 1 mile south of MEM, in Memphis, 
Tennessee.  The purpose of the Proposed Action 
is to prepare the Site for development by private 
companies with an interest in constructing cargo 
holding or distribution facilities.  The proposed 
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Site Plan identifies the potential for approximate-
ly 1.5 million sf of facility space at the Site with 
approximately 300,000 sf of additional space 
allotted for future growth, if needed (Figure 3).  
The future development of the Site is reasonably 
foreseeable; therefore, environmental impacts 
associated with the preparation of the land and 
the future development are considered together 
as the Proposed Action in this Draft EA Report. 

The Proposed Action would not increase air-
side capacity and does not include any aircraft 
movement or combustion of jet fuel or aviation 
gasoline.  The Proposed Action does not include 
operations utilizing boilers, incinerators, or oth-
er operations requiring an air emissions permit.  
The Proposed Action will result in minor short-
term and long-term adverse impacts on air qual-
ity, when compared to the No Action Alterna-
tive.  The anticipated impacts to air quality relate 
to the generation of fugitive dust and mobile 
source emissions from the short-term construc-
tion period and long-term operation of the Pro-
posed Action. 

Impacts to air quality resulting from the Pro-
posed Action were modeled using the U.S. EPA 
Motor Vehicle Emission Simulator (MOVES) 
emission model.  The MOVES model calculates 
estimated emissions from mobile sources at the 
national, county, and project level for criteria air 
pollutants, greenhouse gases, and air toxics.  For 
the air quality impact analysis, direct emissions 
associated with an estimated 9-month construc-
tion period were calculated separately from in-
direct emissions, associated with the increase in 
fleet and employee vehicle trips.  The following 
paragraphs detail the assumptions used to cal-
culate air quality emissions within MOVES.  Mod-
el defaults within MOVES were assumed unless 
otherwise stated.  The MOVES output is included 
in Attachment 2.

Incremental impacts to air quality are anticipated 
from onsite engine-powered construction equip-
ment, worker commutes, material transport, and 
evaporative/volatilization sources.  The duration 

of the construction is divided into two phases:  
site preparation and building construction.  On-
site diesel-powered site preparation equipment 
modeled within MOVES includes the following 
equipment:

• (1) Cement and Mortar Mixer

• (1) Dumper/Tender

• (1) Excavator

• (1) Grader

• (1) Off-Highway Truck

• (1) Rubber Tired Loader

• (1) Skid Steer Loader

• (1) Tractor

• (1) Trencher

Onsite diesel-powered building construction 
equipment modeled within MOVES includes the 
following equipment.

• (1) Cement and Mortar Mixer

• (1) Crane

• (1) Dumper/Tender

• (1) Excavator

• (1) Grader

• (1) Off-Highway Truck

• (1) Paver

• (1) Paving Equipment

• (1) Plate Compactor

• (1) Roller

• (1) Rubber Tired Loader

• (1) Signal Board

• (1) Skid Steer Loader

• (1) Surfacing Equipment

• (1) Tractor

• (1) Trencher
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The duration of the project-related construction 
is assumed to be 12 months (6 months for site 
preparation and 6 months for building construc-
tion).  Site preparation equipment is conserva-
tively assumed to operate from June through 
December 2021 while building construction 
equipment would operate from January through 
June 2022.  However, in a real-world scenario, 
construction requiring heavy equipment would 
be intermittent and would vary from day-to-day 
depending on Shelby County meteorological 
conditions such as wind or rain.  It is assumed 
that construction activity will occur five days 
each week.  For each day of construction activ-
ity, it is assumed that 378 construction worker 
passenger cars, 378 construction worker trucks, 
and 295 material delivery trucks access the site.  
Trip rate assumptions are based on conservative 
standards for building construction worker and 
vendor trips (CalEEMod 2017).

The assumptions for routine operation of future 
facilities are based on a similar MSCAA project, 
the Ketchum Road Land Release.  The devel-
opment proposed at the Ketchum Road Site in 
Memphis, Tennessee, includes an approximately 
819,000 sf e-commerce fulfillment facility.  Op-
erational assumptions in the Ketchum Road Land 
Release Environmental Assessment include the 
daily movement and idling of approximately 
120 delivery trucks and approximately 100 em-
ployee vehicles (FAA 2021).  The Site Plan for 

the Proposed Action identifies 1.8 million sf of 
potential cargo holding or distribution facility 
space; 1.5 million sf of initial development, with 
approximately 300,000 sf of additional space al-
lotted for future growth, if needed, (Figure 3).  In 
the absence of an identified end-user(s) for the 
Site, operational assumptions considered in the 
Ketchum Road Land Release Environmental As-
sessment were doubled, based on the increase in 
total square feet proposed, 1.8 million sf.  Oper-
ational assumptions for the Proposed Action in-
clude the daily movement and idling of approx-
imately 264 delivery trucks and approximately 
220 employee vehicles.

It is assumed that both delivery trucks and em-
ployee vehicles accessing the site would travel 
30 miles round trip.  Delivery trucks are mod-
eled as diesel-fueled combination unit long 
haul trucks within the MOVES model.  Model 
defaults are utilized to calculate fleet mix inputs 
for commuting workers.  Model defaults include 
an assumption that 98% of commuting worker 
passenger vehicles are gasoline-fueled, 1% are 
diesel-fueled, and 1% are ethanol-fueled.  The 
MOVES output is included in Attachment 2.  The 
emission estimates calculated for the Proposed 
Action are presented in Table 1 and are below 
applicable de minimis thresholds, and therefore 
conform to the SIP and the requirements of The 
Clean Air Act.

Table 1 - Proposed Action Emission Estimates and De Minimis Thresholds (in Tons per Year)

Source Nitrogen 
Oxides

Volatile
Organic 

Compounds

Carbon 
Monoxide

PM
10

PM
2.5

Sulfur
Dioxide

Direct Emissions (construction) 6.45 8.27 61.03 0.17 0.15 0.02

Indirect Emissions (operation) 14.43 6.28 51.01 0.43 0.40 0.043

De Minimis Threshold 100 100 100 100 100 100

Notes:
PM10 = Particulate matter with diameter of less than 10 microns.
PM2.5 = Particulate matter with diameter of less than 2.5 microns.
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Additional context regarding the incremental 
impact of increased emissions due to construc-
tion and operation of the Proposed Action is 
provided through comparison to regional trans-
portation actions that have demonstrated con-
formity with the SIP.  The Memphis Metropolitan 
Planning Organization (MPO) is responsible for 
transportation policy development, planning, 
and programming for the counties of Shelby and 
Fayette, Tennessee, and DeSoto and Marshall, 
Mississippi, collectively known as the MPO Plan-
ning Area.  The MPO completed an air quality 
conformity determination for the collective im-
pact of hundreds of transportation projects in 
the Livability 2050: Regional Transportation Plan, 
Fiscal Year 2020-23 Transportation Improvement 
Program (MPO 2020).  The MPO demonstrated 
that emissions estimates for future transpor-
tation projects in the greater Memphis area, 
through 2050, do not exceed applicable de mi-
nimis thresholds and are presumed to conform 
with the SIP.  Of note, the expansion of the seg-
ment of Holmes Road adjacent to the Proposed 
Action is included as one of the projects evaluat-
ed by the MPO to determine conformity.  The air 
quality conformity determination letter for the 
Transportation Improvement Program (TIP) and 
an excerpt of the Livability 2050 report listing 
the Holmes Road expansion project details are 
included in Attachment 2. 

The Proposed Action is anticipated to have mi-
nor, short-term and long-term adverse impacts 
on air quality, when compared to the No Action 
Alternative.  However, the air quality impacts are 
not anticipated to exceed applicable de minimis 
thresholds and will be minimized though com-
pliance with Shelby County Health Department 
regulations and best management practices 
used to control fugitive dust and air emissions 
and minimize minor adverse impacts to air qual-
ity due to construction of the Proposed Action.  
Examples of best management practices include 

requiring onsite construction equipment be well 
maintained and equipped with the latest emis-
sions control equipment, use of water sprays, 
application of cover materials and installation 
of vehicle wheel washing stations to minimize 
track-out onto local roadways. The use of natu-
ral gas-powered trucks or electric vehicles could 
also offset minor adverse impacts on air quality

3.1.3.2  NO ACTION ALTERNATIVE
There would be no change in air quality under 
the No Action Alternative.

3.1.4  MITIGATION
The Proposed Action will not exceed applicable 
de minimis thresholds and is presumed to con-
form with the SIP; therefore, mitigation for air 
quality is not proposed. 

3.2  BIOLOGICAL RESOURCES
3.2.1  REGULATORY SETTING
As stated in FAA Order 1050.1F Desk Reference, 
biological resources are valued for their intrinsic, 
aesthetic, economic, and recreational qualities, 
and include fish, wildlife, plants, and their re-
spective habitats (FAA 2020).  Typical categories 
of biological resources include:

• Terrestrial and aquatic plant and animal 
species 

• Game and non-game species

• Special status species (state- or federally 
listed threatened or endangered species, 
marine mammals, or species of concern, 
such as species proposed for listing or 
migratory birds) 

• Environmentally sensitive or critical habi-
tats
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The primary statutes, regulations, Executive Or-
ders, and other guidance related to the evalu-
ation of biological resources considered in this 
Draft EA Report are as follows:

1. The Bald and Golden Eagle Protection 
Act

2. The Endangered Species Act

3. Fish and Wildlife Coordination Act

4. Magnuson-Stevens Fishery Conservation 
and Management Act

5. Marine Mammal Protection Act

6. Migratory Bird Treaty Act

7. Executive Order 13112, Invasive Species

8. Executive Order 13186, Responsibilities 
of Federal Agencies to Protect Migratory 
Birds

9. Executive Order 13751, Safeguarding the 
Nation from Impacts of Invasive Species

10. CEQ, Guidance on Incorporating Biodi-
versity Considerations into Environmental 
Impact Analysis Under the National Envi-
ronmental Policy Act

As part of the Draft EA Report, informal consul-
tation with the United States Fish and Wildlife 
Service (USFWS), the Tennessee Department of 
Environment and Conservation (TDEC), and the 
Tennessee Wildlife Resources Agency (TWRA) 
was initiated to determine whether any state-list-
ed, federally-listed or candidate species or des-
ignated critical habitat are likely to be adversely 
affected by the Proposed Action.  In addition, the 
USFWS Information for Planning and Conser-
vation (IPaC) website was reviewed for a list of 
federally protected species and migratory birds 
with the potential to occur in the area.  An in-
formal level of consultation with the USFWS and 

TWRA was determined to be appropriate, based 
on research of the biological resources at the ur-
ban Proposed Action Site and inspection of the 
Site conducted by two biologists on April 15-16, 
2020. 

3.2.2  AFFECTED ENVIRONMENT
The Proposed Action Site is approximately 1 mile 
south of MEM at the Tennessee/Mississippi state 
line (Figure 1).  The Site is currently vacant and 
predominantly wooded (Figure 2).  A TVA trans-
mission easement is located within the south 
portion of the Site, a Texas Gas Company trans-
mission easement is within the north portion 
of the Site, and a Valero and MLGW easement 
is within the west portion of the Site (Figure 2).  
Representative photos of the Site are included in 
Attachment 3.  

The Site is located on a local drainage divide.  
The principal drainage on the Site is Hurricane 
Creek, which flows northeasterly into Noncon-
nah Creek, and the Nonconnah Creek Watershed 
located in northwest Mississippi and southwest 
Tennessee.  The southwestern portion of the Site 
is drained by a southwesterly flowing unnamed 
tributary that feeds into Rocky Creek in De Soto 
County, Mississippi.  Rocky Creek flows west 
then northwest, emptying into Horn Lake Creek 
in Shelby County, Tennessee.  There are sever-
al wetlands on the Site.  A discussion of water 
resources is included in Section 3.14.  The Na-
tional Wetlands Inventory map layer, and Fed-
eral Emergency Management Agency floodplain 
map layer are included as Figure 4 and Figure 5, 
respectively.



14 | P a g e

WAREHOUSE 1

WAREHOUSE 2

STORM
WATER

DETENTION
BASIN

FUTURE WAREHOUSE

TX GAS EASEMENT

MLGW GAS & ELECTRIC TRANSMISSION EASEMENT

MLGW GAS
EASEMENT

MLGW GAS
EASEMENT

X:
\M

SC
AA

\T
NH

is
to

ric
al

Co
m

m
Si

te
M

ap
.m

xd

FIGURE 5
TENNESSEE HISTORICAL

COMMISSION SURVEYED SITES
EAST HOLMES ROAD ENVIRONMENTAL ASSESMENT
MEMPHIS - SHELBY COUNTY AIRPORT AUTHORITY

MEMPHIS, SHELBY COUNTY, TENNESSEE

REQUESTED BY:

DATE:

PROJECT:

DRAWN BY:

Source: Google Earth Pro Imagery - 03/14/2018; THC

KL

NR
2/16/2021

0888821806

0 260 520

SCALE IN FEET

o

NAD 1983 STATE PLANE
TENNESSEE FEET

 800.588.7962 www.ensafe.com

Creative thinking.Custom solutions.

LEGEND
TN HISTORICAL COMMISSION SITES
STREAM
APPROXIMATE UTILITY LINE
PROPOSED BUILDINGS (42.43 ACRES)
PROPOSED DETENTION BASIN (3.96 ACRES)
PROPOSED ROADS AND PARKING (29.51 ACRES)
APPROXIMATE UTILITY EASEMENT
APPROXIMATE SUBJECT PROPERTY BOUNDARY
WETLAND

POND

Figure 5 - TN Historical Commission Surveyed Sites



Draft Environmental Assessment Report
Memphis Shelby County Airport Authority
East Holmes Road Site Preparation
June 2021 

15 | P a g e

According to a Phase I Environmental Site As-
sessment (ESA) of the Site conducted by EnSafe 
Inc. (EnSafe) in 2020, the Site has experienced 
significant disturbances.  Based on information 
reviewed, the Site was developed for residential 
use as early as the 1930s.  Historical information 
reviewed indicates portions of the Site were uti-
lized for sand and gravel mining from around 
1950 until 1979. 

During a survey on April 15-16, 2020, biologists 
identified herbaceous and aquatic habitat at the 
Site.  Biologists did not observe any critical habi-
tat or threatened, endangered species, or migra-
tory birds with the potential to exist in the area.  
Dominant plants included a mix of grasses and 
herbaceous plants in the open areas (e.g., trans-
mission line and gas pipeline easements) and 

hardwood forested areas dominated by maple 
(Acer rubrum and Acer negundo), Hickory spe-
cies (mostly Carya glabra), Hackberry (Celtis lae-
vigata), cottonwood (Populus deltoides), Sweet-
gum (Liquidambar styraciflua), Oak (Quercus) 
species, and American elm (Ulmus americana). 

Table 2 includes a list of threatened, endangered, 
or special status species whose occurrences have 
been documented in Shelby County, and have 
the potential to occur at the Site.  The list of spe-
cies on Table 2 are either federally designated 
by the USFWS and listed on the IPaC output, or 
by the State of Tennessee and published in the 
TDEC, Division of Natural Areas, Interactive Rare 
Species Database.  Output from IPaC and the 
TDEC database is included in Attachment 3.
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Table 2 - Federal/State Threatened, and Endangered or Special Status Species for Shelby County

Scientific Name Common Name Federal Status State Status

Birds
Dendroica cerulea Cerulean Warbler NS D
Haliaeetus leucocephalus Bald Eagle NS D
Limnothlypis swainsonii Swainson’s Warbler NS D
Sternula antillarum athalassos Interior Least Tern E E
Thryomanes bewickii Bewick’s Wren NS D
Falco sparverius paulus American kestrel* NS NS

Mammals
Myotis septentrionalis Northern Long-eared Bat T NS
Myotis sodalis Indiana Bat E NS
Neotoma floridana illinoensis Eastern Woodrat NS D
Reptiles
Pituophis melanoleucus Northern Pinesnake NS T
Plants
Heteranthera multiflora Multiflowered Mud-plantain NS S
Hottonia inflata American Featherfoil NS S
Iris fulva Copper Iris NS T
Magnolia virginiana Sweetbay Magnolia NS T
Panax quinquefolius American Ginseng NS S-CE
Rhynchospora harveyi Harvey’s Beakrush NS T
Schisandra glabra Red Starvine NS T
Silene ovata Ovate Catchfly NS E
Symphyotrichum praealtum Willow Aster NS E
Ulmus crassifolia Cedar Elm NS S

Notes:
Sources: Tennessee Department of Environment 
and Conservation Division of Natural Areas.  Rare 
Species Viewer  
http://environment-online.tn.gov:8080/pls/enf_
reports/f?p=9014:3::::::

USFWS IPaC website https://ecos.fws.gov/ipac/

*  = Migratory bird, not a threatened or en-
dangered species
NS = No Status
D = Deemed in Need of Management
E = Endangered
T = Threatened

S = Special Concern
CE = Commercial Exploitation

http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9014:3:::::: 
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9014:3:::::: 
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9014:3:::::: 
USFWS IPaC website https://ecos.fws.gov/ipac/ 
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During the April 15-16, 2020 site visit, EnSafe biol-
ogists also conducted a survey of habitat suitabil-
ity for the Indiana Bat (Myotis sodalis) and North-
ern Long-eared Bat (Myotis septentrionalis).  The 
USFWS tracks the occurrence of the Indiana Bat 
and Northern Long-Eared Bat in Tennessee.  The 
USFWS bat occurrence maps included in Attach-
ment 3 indicate the listed bat species do not occur 
in Shelby County.  However, a bat habitat survey 
was conducted according to procedures outlined 
in the 2019 USFWS Range-Wide Indiana Bat Sum-
mer Survey Guidelines.  Several snags were iden-
tified during the survey, but these snags did not 
generally exhibit a sufficient degree of peeling 
or shaggy bark nor any major cavities that would 
serve as suitable bat roosting habitat.  Most of 
the snags observed were dead willow (Salix nig-
ra) trees, and no shagbark hickories (Carya ovata) 
were observed during the two-day Site survey.  
Most of the snags and aquatic resources were lo-
cated within densely-forested areas that seemed 
unsuitable as flyway corridors.  Some portions of 
the larger streams in the northeast quadrant of 
the Site traverse cleared, open (approximately 100 
feet wide) utility line easements, but these altered 
patches of land would be expected to function as 
low resource value habitats.  A wider utility line 
easement (approximately 230 feet wide) running 
through the southern portion allows a stream to 
cross, but that is buried in a culvert.  In general, 
evidence of historical activities at the Site have 
left certain places highly altered. 

Informal consultation with USFWS and TWRA 
specific to the Proposed Action did not identi-
fy any listed species that would be affected.  On 
January 27, 2021, the USFWS reached a deci-
sion regarding potential impacts resulting from 
the Proposed Action with respect to threatened 
and endangered species, stating, “Based on the 
current property condition and best information 
available at this time, we would not anticipate 
federally listed species occurring at the site.”  The 
USFWS correspondence is included in Attachment 
1.  On January 28, 2021, the TWRA reached a de-
cision regarding potential impacts resulting from 
the Proposed Action with respect to State-listed 

species, stating, “We do not anticipate adverse 
impacts to state listed species under our author-
ity due to the proposed project; provided that 
best management practices to address erosion 
and sediment are implemented and maintained 
during construction activities.”  The TWRA corre-
spondence is included in Attachment 1.

3.2.3  ENVIRONMENTAL CONSEQUENCES

3.2.3.1  PROPOSED ACTION
The Proposed Action includes the preparation of 
the Site for future development by private com-
panies with an interest in constructing cargo 
holding or distribution facilities.  A Proposed Site 
Plan identifies the potential for approximately 1.5 
million sf of facility space at the Site with approx-
imately 300,000 sf of additional space allotted for 
future growth, if needed (Figure 3).  Site prepara-
tion will include tree removal, site grading and fill, 
utility main extensions, and stream crossings to 
allow for future Site pad development by private 
companies.  The Proposed Action includes the ex-
tension of sanitary sewer and water services, gas 
and electrical services and meters, installation of 
stream crossings, construction of new streams, 
and placement of fill to bring future building 
pads, parking lots, and driveways to required el-
evations.  This infrastructure will permanently al-
ter the urban habitat at the Site through removal 
of vegetation where required, alteration of wet-
lands, and disturbance of wildlife using the Site.  
The alteration of existing aquatic features and an-
ticipated 72.5 acre increase in impervious surface 
at the Site are discussed further in Section 3.14.  
Overall, approximately 77 acres of the approxi-
mately 245-acre Site will be disturbed (Figure 4). 

Tree removal activities will comply with all Shel-
by County ordinances, including replanting trees 
and shrubs in the final landscape design.  With 
respect to removal of vegetation, TDEC strongly 
encourages disposal methods such as wood chip-
ping, rather than open burning, to minimize the 
impact on nearby homes and businesses. Howev-
er, if open burning is employed as a vegetation 
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disposal method, the open burning must comply 
with the Shelby County Health Department open 
burning regulations and, where applicable, the 
State Division of Forestry burning regulations. 
The Shelby County Health Department will be 
contacted prior to conducting any open burning 
of any vegetative or construction/demolition re-
lated debris generated from Site preparation ac-
tivities. Proposed design planning includes nat-
ural vegetative buffers at the perimeter of the 
Proposed Action Site to account for tree removal 
during Site preparation and interrupt sight lines 
from adjacent properties. 

A storm water detention pond is proposed at the 
Site to account for an increase of approximately 
77 acres of impervious surface.  The Proposed Ac-
tion will disturb more than an acre of land, which 
will require a construction stormwater general 
permit, which is further discussed in Sections 3.7 
and 3.14. The detention of storm water at the Site 
will require compliance with the National Pollut-
ant Discharge Elimination System (NPDES), which 
is discussed further in Sections 3.7 and 3.14.  
Overall, the loss of urban habitat at the Site due 
to the Proposed Action is considered minor and 
will not result in significant adverse impacts to bi-
ological resources.

Executive Order 13112 requires the prevention 
and control of invasive species.  It directs Feder-
al agencies to not authorize, fund, or carry out 
actions that they believe are likely to cause or 
promote the introduction or spread of invasive 
species in the U.S. unless the agency has deter-
mined and made public its determination that the 
benefits of such actions clearly outweigh the po-
tential harm caused by invasive species, and that 
all feasible and prudent measures to minimize 
risk of harm will be taken in conjunction with the 
actions.  The guidelines of Executive Order 13112 
will be adhered to while constructing and main-
taining the project to control and prevent the 
spread of any invasive species to the Site.  To the 
extent possible, invasive-free seed mixtures will 
be used and revegetation will occur with native or 
noninvasive plant species.

Potential impacts on biological resources from 
the long-term operation of the Proposed Ac-
tion include disturbance of light-sensitive or 
noise-sensitive species.  Assumptions regarding 
operational light and noise associated with future 
facilities is primarily attributed to exterior security 
lighting and the flow of fleet trucks and employ-
ee vehicles in and out of the Site.  The Proposed 
Action would not impact animals sensitive to light 
emissions, such as sea turtles.  The context and 
intensity of light and noise impacts associated 
with the Proposed Action includes consideration 
of the urban setting, adjacent East Holmes Road, 
Swinnea Road, and noise associated with aircraft 
flight paths.  Overall, the potential disturbance to 
urban wildlife from operational light or noise is 
considered minor and will not result in significant 
adverse impacts to biological resources. 

Based on context and intensity indicators for bi-
ological resource impacts noted in FAA Order 
1050.1F, the Proposed Action will not: 

• Adversely impact special status species or 
their habitats or include a permanent loss 
of plant or wildlife species

• Adversely impact a species’ reproductive 
success rate or mortality rate 

• Impair a species’ ability to sustain the min-
imum population levels required for pop-
ulation maintenance

The Proposed Action is anticipated to have minor, 
short-term and long-term adverse impacts on 
biological resources, when compared to the No 
Action Alternative.  Site design planning has been 
incorporated to avoid the majority of the aquat-
ic features present at the Site. Best management 
practices to address erosion and sediment will be 
implemented and maintained during construction 
activities. The impacts to biological resources due 
to the Proposed Action will not result in signifi-
cant adverse impacts to biological resources.
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3.2.3.2  NO ACTION ALTERNATIVE
Under the No Action Alternative, the Proposed 
Action would not occur, and no impacts to bio-
logical resources would result.

3.2.4  MITIGATION
Based on the lack of significant adverse impacts 
to biological resources, mitigation is not pro-
posed for the Proposed Action. 

3.3  CLIMATE
3.3.1  REGULATORY SETTING
As stated in FAA Order 1050.1F Desk Reference, 
minimizing GHG emissions and identifying po-
tential future impacts of climate change are im-
portant for a sustainable national airspace system 
(FAA 2020).  GHGs are defined as carbon dioxide, 
methane, nitrous oxide, hydrofluorocarbons, per-
fluorocarbons, and sulfur hexafluoride (FAA 2020).  
Of the six recognized GHGs, only carbon diox-
ide is a direct aircraft combustion product (FAA 
2020).  For FAA NEPA evaluations, carbon dioxide, 
measured in metric tons, is considered the most 
important anthropogenic source for air traffic ac-
tion or airport operations.  Non-aircraft emission 
sources are typically not affected by airspace and 
procedural actions (FAA 2020).  Potential climate 
impacts, as indicated by GHG emissions, are eval-
uated separately from air quality, based on the 
statutes, regulations, Executive Orders, and guid-
ance listed below. 

The primary statutes, regulations, Executive Or-
ders, and other guidance related to the evalua-
tion of climate considered in this Draft EA Report 
are as follows:

1. The Clean Air Act of 1970

2. Executive Order 13514, Federal Leadership 
in Environmental, Energy, and Economic 
Performance

3. Executive Order 13653, Preparing the Unit-
ed States for the Impacts of Climate Change

4. Executive Order 13693, Planning for Feder-
al Sustainability in the Next Decade

5. Executive Order 13807, Establishing Disci-
pline and Accountability in the Environmen-
tal Review and Permitting Process for Infra-
structure Projects

6. CEQ, Federal Greenhouse Gas Accounting 
and Reporting Guidance 

7. CEQ, Final Guidance on Consideration of 
Greenhouse Gas Emissions and the Effects 
of Climate Change in NEPA Reviews 

3.3.2  AFFECTED ENVIRONMENT
The Proposed Action Site is located in Shelby 
County, Tennessee, which is in attainment for 
all criteria air pollutants except the 2008 8-hour 
ozone and carbon monoxide NAAQS that are 
considered to be in maintenance status.  The Site 
is maintained as vacant land by the MSCAA.  The 
AQI for Memphis, published daily by the U.S. EPA, 
is considered satisfactory, and air pollution poses 
little or no health risk on most days of the year 
(Attachment 2). 

3.3.3  ENVIRONMENTAL CONSEQUENCES

3.3.3.1  PROPOSED ACTION
The Proposed Action would not increase airside 
capacity and does not include any aircraft move-
ment or combustion of jet fuel or aviation gas-
oline.  The Proposed Action does not include 
operations utilizing boilers, incinerators, or other 
operations requiring an air emissions permit.  The 
Proposed Action will result in minor short-term 
and long-term adverse impacts on climate, when 
compared to the No Action Alternative.  The an-
ticipated incremental impacts to climate relate to 
the generation of fugitive dust and mobile source 
emissions from the short-term construction pe-
riod and long-term operation of the Proposed 
Action. 

Incremental impacts to climate resulting from the 
Proposed Action were modeled using the U.S. 
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MOVES emission model.  The MOVES model cal-
culates estimates emissions for mobile sources at 
the national, county, and project level for criteria 
air pollutants, greenhouse gases, and air toxics.  
For the climate impact analysis, direct emissions 
associated with an estimated 12-month con-
struction period were calculated separately from 
indirect emissions, associated with the increase 
in fleet and employee vehicle trips.  The follow-
ing paragraphs detail the assumptions used to 
calculate GHG emissions within MOVES.  Mod-
el defaults within MOVES were assumed unless 
otherwise stated.  The MOVES output is included 
in Attachment 2.

Incremental impacts to climate are anticipated 
from onsite engine-powered construction equip-
ment, worker commutes, and material transport.  
The duration of the construction is divided into 
two phases:  site preparation and building con-
struction.  Onsite diesel-powered site prepara-
tion equipment modeled within MOVES includes 
the following equipment:

• (1) Cement and Mortar Mixer

• (1) Dumper/Tender

• (1) Excavator

• (1) Grader

• (1) Off-Highway Truck

• (1) Rubber Tired Loader

• (1) Tractor

• (1) Trencher

Onsite diesel-powered building construction 
equipment modeled within MOVES includes the 
following equipment:

• (1) Cement and Mortar Mixer

• (1) Crane

• (1) Dumper/Tender

• (1) Excavator

• (1) Grader

• (1) Off-Highway Truck

• (1) Paver

• (1) Paving Equipment

• (1) Plate Compactor

• (1) Roller

• (1) Rubber Tired Loader

• (1) Signal Board

• (1) Skid Steer Loader

• (1) Surfacing Equipment

• (1) Tractor

• (1) Trencher

The duration of the project-related construction 
is assumed to be 12 months (6 months for site 
preparation and 6 months for building construc-
tion).  Site preparation equipment is conserva-
tively assumed to operate from June through 
December 2021 while building construction 
equipment would operate from January through 
June 2022.  However, in a real-world scenario, 
construction requiring heavy equipment would 
be intermittent and would vary from day-to-day 
depending on Shelby County meteorological 
conditions such as wind or rain.  It is assumed 
that construction activity will occur five days 
each week.  For each day of construction activ-
ity, it is assumed that 378 construction worker 
passenger cars, 378 construction worker trucks, 
and 295 material delivery trucks access the site.  
Trip rate assumptions are based on conservative 
standards for building construction worker and 
vendor trips (CalEEMod 2017).

The assumptions for routine operation of future 
facilities are based on a similar MSCAA project, 
the Ketchum Road Land Release.  The devel-
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opment proposed at the Ketchum Road Site in 
Memphis, Tennessee, includes an approximately 
819,000 sf e-commerce fulfillment facility.  Op-
erational assumptions in the Ketchum Road Land 
Release Environmental Assessment include the 
daily movement and idling of approximately 
120 delivery trucks and approximately 100 em-
ployee vehicles (FAA 2021).  The Site Plan for 
the Proposed Action identifies 1.8 million sf of 
potential cargo holding or distribution facility 
space; 1.5 million sf of initial development, with 
approximately 300,000 sf of additional space al-
lotted for future growth, if needed (Figure 3).  In 
the absence of an identified end-user(s) for the 
Site, operational assumptions considered in the 
Ketchum Road Land Release Environmental As-
sessment were doubled, based on the increase in 
total square feet proposed, 1.8 million sf.  Oper-
ational assumptions for the Proposed Action in-
clude the daily movement and idling of approx-
imately 264 delivery trucks and approximately 
220 employee vehicles.

Table 3 includes the GHG emissions calculated 
for the Proposed Action Project and the U.S. EPA 
GHG Reporting Program (GHGRP) threshold.  The 
GHGRP (codified at 40 CFR Part 98), requires the 
reporting of GHG data and other relevant infor-
mation from facilities that exceed 25,000 metric 
tons of carbon dioxide equivalents per year.  The 
GHG emissions estimates calculated for the Pro-
posed Action are below the GHGRP threshold of 
25,000 metric tons of carbon dioxide equivalent.

Additional context regarding the incremental 
impact of increased GHG emissions due to con-
struction and operation of the Proposed Action 
is provided through comparison to regional 
transportation actions.  The MPO quantitatively 
evaluated the collective impact of hundreds of 
transportation projects, including an expansion 
of Holmes Road adjacent to the Proposed Action 
site, in the Livability 2050: Regional Transporta-
tion Plan, Fiscal Year 2020-23 Transportation Im-
provement Program (MPO 2020).  The resulting 
air quality conformity determination for the eval-
uated transportation projects demonstrated that 
the tons-per-day emissions estimates for GHGs 
do not exceed corresponding emission thresh-
olds per year, through 2050.  It should be noted 
that the MPO is not required to make conformity 
determinations for GHGs. The air quality confor-
mity determination letter for the TIP is included 
in Attachment 2. 

The Proposed Action is anticipated to have mi-
nor, short-term and long-term adverse impacts 
on climate, when compared to the No Action Al-
ternative.  The Proposed Action is presumed to 
conform with the SIP.  Incremental impacts to cli-
mate from the Proposed Action are not anticipat-
ed to exceed applicable GHGRP thresholds and 
will be minimized though compliance with exist-
ing regulations and best management practices.

Table 3 - Proposed Action Greenhouse Gas Emissions and Carbon Dioxide Equivalent Threshold 
(in Metric Tons per Year)

Source Carbon Dioxide Methane Nitrous Oxide

Direct Emissions (construction) 2,580.83 0.44 0.26
Indirect Emissions (operation) 5,232.22 1.25 0.132
GHGRP Threshold 25,000 25,000 25,000

Notes: 
GHGRP = The U.S. EPA GHG Reporting Program
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3.3.3.2   NO ACTION ALTERNATIVE
Under the No Action Alternative, the Proposed 
Action would not occur, and no impacts to cli-
mate would result.

3.4  COASTAL RESOURCES
3.4.1  REGULATORY SETTING
According to FAA Order 1050.1F Desk Reference, 
coastal resources include the natural resources 
occurring within coastal waters and their adja-
cent shorelands (FAA 2020).  Coastal resources 
include islands, transitional and intertidal areas, 
salt marshes, wetlands, floodplains, estuaries, 
beaches, dunes, barrier islands, and coral reefs, 
as well as fish and wildlife and their respective 
habitats within these areas (FAA 2020).  Coastal 
resources include the coastlines of the Atlantic 
and Pacific Oceans, the Great Lakes, and the Gulf 
of Mexico.

The primary statutes, regulations, and Executive 
Orders related to the protection of coastal re-
sources considered in this Draft EA Report are as 
follows:

1. The Coastal Barrier Resources Act

2. The Coastal Zone Management Act

3. The National Marine Sanctuaries Act

4. Executive Order 13089, Coral Reef Pro-
tection

5. Executive Order 13547, Stewardship of 
the Ocean, Our Coasts, and the Great 
Lakes

3.4.2  AFFECTED ENVIRONMENT
The Proposed Action Site is located Memphis, 
Tennessee.  The Proposed Action does not impact 
coastlines of the Atlantic and Pacific Oceans, the 
Great Lakes, or the Gulf of Mexico.  Therefore, 
impacts to coastal resources resulting from the 
Proposed Action are not reasonably foreseeable.   

3.4.3  ENVIRONMENTAL 
CONSEQUENCES

3.4.3.1  PROPOSED ACTION
There would be no changes to coastal resources 
under the Proposed Action.

3.4.3.2  NO ACTION ALTERNATIVE
There would be no changes to coastal resources 
under the No Action Alternative.

3.4.4  MITIGATION
Based on the location of the Proposed Action, 
there are no impacts to coastal resources; there-
fore, mitigation is not proposed for the Proposed 
Action. 

3.5  DEPARTMENT OF 
TRANSPORTATION ACT, SECTION 
4(F)
3.5.1  REGULATORY SETTING
According to FAA Order 1050.1F Desk Reference, 
Section 4(f) of the United States Department of 
Transportation (DOT) Act of 1966 protects sig-
nificant publicly owned parks, recreational areas, 
wildlife and waterfowl refuges, and public and 
private historic sites (FAA 2020).  Section 4(f) pro-
vides that the Secretary of Transportation may 
approve a transportation program or project re-
quiring the use of publicly owned land of a pub-
lic park, recreation area, or wildlife or waterfowl 
refuge of national, state, or local significance, or 
land of a historic site of national, state, or local 
significance, only if there is no feasible and pru-
dent alternative to using that land, and the pro-
gram or project includes all possible planning to 
minimize harm resulting from the use (FAA 2020). 

A Section 4(f) use can occur under two scenar-
ios:  Physical Use or Constructive Use.  Physical 
Use involves the actual physical taking of Sec-
tion 4(f) property through the purchase of land 
or a permanent easement, physical occupation 
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of a portion or all the property, or alteration 
of structures or facilities on the property (FAA 
2020).  Constructive Use refers to the severity of 
impacts resulting from the Proposed Action on a 
Section 4(f) property.  Constructive Use includes 
impacts that are so severe that the activities, fea-
tures, or attributes that qualify the property for 
protection under Section 4(f) are substantially 
impaired.  Substantial impairment occurs only 
when the protected activities, features, or attri-
butes of the Section 4(f) property that contribute 
to its significance or enjoyment are substantial-
ly diminished.  This means that the value of the 
Section 4(f) property, in terms of its prior signifi-
cance and enjoyment, is substantially reduced or 
lost (FAA 2020).

The primary statutes, regulations, and other 
guidance related to the evaluation of Section 4(f) 
property considered in this Draft EA Report are 
as follows:

1. Land and Water Conservation Fund Act 
of 1965

2. U.S. DOT Act – Section 4(f)

3. Safe, Accountable, Flexible, Efficient 
Transportation Equity Act

4. United States Department of Defense 
Reauthorization

3.5.2  AFFECTED ENVIRONMENT
The affected environment, with respect to Sec-
tion 4(f), considers sites identified by the Tennes-
see Historical Commission (THC), located at and 
near the Proposed Action Site on Swinnea Road.  
Figure 5 references the location of the THC-sur-
veyed sites.  These sites are discussed in detail in 
Section 3.8. 

The onsite surveyed resources and other identi-
fied resources were considered during the coor-
dination with the State Historic Preservation Of-
fice (SHPO), the THC.  In correspondence dated 
December 4, 2020, the THC determined that no 
historic properties eligible for listing in the Na-
tional Register of Historic Places will be affected 
by the Proposed Action (Attachment 1). Based on 
the SHPO determination, the Proposed Action is 
not anticipated to impact section 4(f) properties.
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The Proposed Action Site was mapped using the 
United States Department of Agriculture (USDA), 
Natural Resources Conservation Service (NRCS), 
Web Soil Survey.  The NRCS Web Soil Survey 
output, included in Attachment 4, indicates that 
the Site is primarily composed of six soil types:  
Collins, Falaya, Grenada, Gullied land, Loring, and 
Memphis.  Four of the onsite soil types (Collins, 
Falaya, Loring, and Memphis) are considered 
Prime Farmland in Shelby County, Tennessee.  In 
total, 130 acres of the Site is considered to con-
tain Prime Farmland. 

3.6.3  ENVIRONMENTAL 
CONSEQUENCES

3.6.3.1  PROPOSED ACTION
Under the Proposed Action, MSCAA would pre-
pare an approximately 245-acre Site, located ap-
proximately 1 mile south of MEM, in Memphis, 
Tennessee.  The Proposed Action includes the 
preparation of the Site for development by pri-
vate companies with an interest in constructing 
cargo holding or distribution facilities.  The pro-
posed Site Plan identifies the potential for ap-
proximately 1.5 million sf of facility space at the 
Site with approximately 300,000 sf of additional 
space allotted for future growth, if needed (Fig-
ure 3).

The Proposed Action will permanently alter 
the use of the project Site and result in minor 
short-term and long-term adverse impacts on 
farmland, when compared to the No Action Al-
ternative.  The anticipated impacts to farmland 
relate to the conversion of land currently zoned 
as Conservation Agriculture.  Figure 6 depicts the 
Site soil map overlain by the conceptual site plan.

The Tennessee USDA, NRCS was consulted to 
determine whether significant impacts or mit-
igation would be required for the conversion 
of Prime Farmland, as defined in the Farmland 
Protection Policy Act, to nonagricultural uses.  

3.5.3  ENVIRONMENTAL 
CONSEQUENCES

3.5.3.1  PROPOSED ACTION
There would be no changes to Section 4(f) re-
sources under the Proposed Action.  

3.5.3.2  NO ACTION ALTERNATIVE
There would be no changes to Section 4(f) re-
sources under the No Action Alternative. 

3.5.4  MITIGATION
Impacts to Section 4(f) resources are not antici-
pated under the Proposed Action; therefore, mit-
igation is not proposed. 

3.6  FARMLANDS
3.6.1  REGULATORY SETTING
According to FAA Order 1050.1F Desk Reference, 
farmlands are defined as those agricultural areas 
considered important and protected by federal, 
state, and local regulations (FAA 2020).  Import-
ant farmlands include all pasturelands, croplands, 
and forests considered to be prime, unique, or of 
statewide or local importance.  Farmland does 
not include land already in or committed to ur-
ban development or water storage (FAA 2020).

The primary statute and guidance related to the 
protection of farmlands resources considered in 
this Draft EA Report are as follows:

1. Farmland Protection Policy Act

2. CEQ Memorandum on Analysis of Im-
pacts on Prime or Unique Agricultural 
Lands in Implementing NEPA

3.6.2  AFFECTED ENVIRONMENT
The Proposed Action Site is in an urban area of 
The Proposed Action Site is in an urban area of 
Memphis, Shelby County, Tennessee (Figure 1).  
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In correspondence dated December 8, 2020, 
the Tennessee USDA Area 2, determined the 
proposed project does not significantly impact 
Prime Farmland and/or farmland of statewide 
importance in the county since only 0.0656% will 
be converted (Attachment 1)

3.6.3.2  NO ACTION ALTERNATIVE
There would be no changes to farmlands under 
the No Action Alternative.

3.6.4  MITIGATION
Based on the USDA determination, mitigation is 
not required or proposed. 
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3.7  HAZARDOUS MATERIALS, 
SOLID WASTE, AND POLLUTION 
PREVENTION
3.7.1  REGULATORY SETTING
According to FAA Order 1050.1F Desk Reference, 
hazardous materials, solid waste, and pollution 
prevention as an impact category includes an 
evaluation of the following:

• Waste streams that would be generated 
by a project, potential for the wastes to 
impact environmental resources, and the 
impacts on waste handling and disposal 
facilities that would likely receive the 
wastes

• Potential hazardous materials that could 
be used during construction and oper-
ation of a project, and applicable pollu-
tion prevention procedures

• Potential to encounter existing haz-
ardous materials at contaminated sites 
during construction, operation, and 
decommissioning of a project

• Potential to interfere with any ongoing 
remediation of existing contaminated 
sites at the proposed project site or in 
the immediate vicinity of a project site

The primary statutes, regulations, Executive Or-
ders, and other guidance related to the evalu-
ation of hazardous materials, solid waste, and 
pollution prevention considered in this Draft EA 
Report are as follows:

1. Comprehensive Environmental Re-
sponse, Compensation, and Liability Act 
(as amended by the Superfund Amend-
ments Reauthorization Act of 1986 and 
the Community Environmental Response 
Facilitation Act of 1992)

2. Emergency Planning and Community 
Right-to-Know Act

3. Federal Facilities Compliance Act

4. Hazardous Materials Transportation Act

5. Oil Pollution Act

6. Pollution Prevention Act

7. Resource Conservation and Recovery Act

8. Toxic Substances Control Act

9. Executive Order 12088, Federal Compli-
ance with Pollution Control Standards

10. Executive Order 12580, Superfund Im-
plementation as amended by Executive 
Order 13016, as further amended by 
Executive Order 13308

11. CEQ Memorandum on Pollution Preven-
tion and NEPA

12. FAA Orders and Advisory Circulars

13. Tennessee Solid Waste Management Act 
of 1991 

14. Tennessee Department of Environment 
and Conservation, Solid Waste Man-
agement Rule 0400, Chapter 11 for Sol-
id Waste and Chapter 12 for Hazardous 
Waste

3.7.2  AFFECTED ENVIRONMENT
The Proposed Action Site is approximately 245 
acres located in Memphis, Tennessee (Figure 1).  
The affected environment considered for haz-
ardous materials, solid waste, and pollution pre-
vention includes any contaminated sites within 
or in the immediate vicinity of the Proposed 
Action area and the nearest receiving water-
body.  The Site is located on a drainage divide; 
the principal drainage on the Site is Hurricane 
Creek, which flows northeasterly into Noncon-
nah Creek, and the Nonconnah Creek Watershed 
located in northwest Mississippi and southwest 
Tennessee.  The southwestern portion of the Site 
is drained by a southwesterly flowing unnamed 
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tributary that feeds into Rocky Creek in De Soto 
County, Mississippi.  Rocky Creek flows west 
then northwest, emptying into Horn Lake Creek 
in Shelby County, Tennessee.  Water Resources 
are discussed in detail in Section 3.14.  The af-
fected environment for this resource area also 
includes the local disposal capacity for solid and 
hazardous wastes generated from the Proposed 
Action.  The identification of contaminated sites 
and solid and hazardous waste disposal capacity 
are discussed in the following subsections. 

3.7.2.1  IDENTIFICATION OF 
CONTAMINATED SITES
The 2020 Phase I ESA, included in Attachment 5, 
was conducted to:

• Evaluate the probability of impact to 
the surface water, groundwater, and/or 
soils within the Site boundaries through 
a review of regulatory information and a 
reconnaissance of the Site and vicinity

• Evaluate historical land usage to identify 
previous conditions that could potential-
ly impact the environmental condition of 
the Site

• Conduct all appropriate inquiries as 
defined by ASTM International (ASTM) 
E1527-13, Standard Practice for Environ-
mental Site Assessments: Phase I Envi-
ronmental Site Assessment Process, and 
U.S. EPA Standards and Practices for All 
Appropriate Inquiries in 40 CFR Part 312 

• Evaluate the potential for onsite and 
offsite contamination 

• Provide a professional opinion regarding 
the potential for environmental impact 
at the Site and a list of recognized envi-
ronmental conditions (RECs)

ASTM E1527-13 defines a REC as “the presence 
or likely presence of any hazardous substances 
or petroleum products in, on, or at a property:  

(1) due to any release to the environment; (2) 
under conditions indicative of a release to the 
environment; or (3) under conditions that pose 
a material threat of a future release to the envi-
ronment.”  For the purposes of this practice, “mi-
grate” and “migration” refer to the movement of 
hazardous substances or petroleum products in 
any form, including solid and liquid, at the sur-
face or subsurface and vapor in the subsurface.

As part of the Phase I ESA, federal, state, and 
local database listings were searched for con-
taminated sites or for sites with the potential 
for contamination, including sites with fuel stor-
age tanks.  The Proposed Action Site was not 
listed in any of the federal, state, or local data-
bases researched.  Several sites were identified 
within the ASTM approximate minimum search 
distances for databases.  However, the conclu-
sions of the Phase I ESA revealed no evidence 
of recognized environmental conditions, con-
trolled recognized environmental conditions, or 
historical recognized environmental conditions 
in connection with the subject property (EnSafe 
2020a).  Of note, the Proposed Action Site was 
identified as a homestead as early as the 1930s.  
Historical information reviewed indicates at least 
portions of the Proposed Action Site were used 
in surface mining of construction sand and grav-
el from around 1950 until the mining operation 
was abandoned on April 4, 1979.  The Proposed 
Action Site property was inspected in 1980 by 
the U.S. EPA and a site description on the inspec-
tion report indicated the site as an “old gravel 
pit, now overgrown, no sign of stain, leachate, or 
disturbance”. 

The TDEC Division of Solid Waste Management 
(DSWM) manages legacy solid waste sites pre-
dating the Solid Waste Management Program 
initiated in 1972.  The DSWM advises that any 
wastes unearthed during the project are subject 
to a hazardous waste determination and must be 
managed appropriately.
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3.7.2.2  IDENTIFICATION OF SOLID 
AND HAZARDOUS WASTE DISPOSAL 
CAPACITY
The DSWM regulates material recovery facili-
ties, transfer stations, and landfills for sanitary or 
municipal solid waste, industrial waste, farming 
wastes, and construction and demolition waste.  
A list of the operating permitted landfills in Shel-
by County including Class I, II, III, and IV landfills 
as of April 17, 2020, is included in Attachment 
6.  Waste is accepted at the following permitted 
landfills:

• Class I landfills, which accept non-haz-
ardous municipal solid wastes such as 
household wastes, approved special 
wastes, and commercial wastes

• Class II landfills, which accept non-haz-
ardous industrial wastes, commercial 
wastes, and fill

• Class III landfills, which accept Class IV 
wastes plus landscaping, land clearing, 
and farming wastes

• Class IV landfills, which accept construc-
tion/demolition wastes, shredded tires, 
and waste with characteristics similar to 
construction/demolition wastes 

According to a 2018 Land Use Control Board  
(LUCB) Staff Report, the landfills that serve the 
Proposed Action area have sufficient capacity to 
receive wastes associated with the construction 
and operation phases of the Proposed Action 
through 2055.  The Staff Report is included in At-
tachment 5.  Hazardous waste is not anticipated 
to be generated by the Proposed Action. 

Any wastes associated with the Proposed Action, 
including but not limited to:  grading, excavation, 
and construction, materials destined for dispos-
al, unforeseen damages and repairs, cleanup, 
surface stabilization, and leaks and spills, will be 
handled in accordance with the TDEC Solid Waste 
Management Rule 0400, Chapter 11 for Solid 
Waste and Chapter 12 for Hazardous Waste.

3.7.3   ENVIRONMENTAL 
CONSEQUENCES

3.7.3.1  PROPOSED ACTION
The preparation of the Site is anticipated to re-
sult in an increase in solid waste, when compared 
to the No Action Alternative.  Preparation of the 
Site will involve clearing and grading portions of 
the Site to allow for approximately 1.5 million sf 
of facility space at the Site, with approximately 
300,000 sf of additional space allotted for fu-
ture growth, if needed (Figure 3).  Approximate-
ly 220,000 cubic yards of soil will be required 
to prepare the Site for the proposed buildings, 
driveways, and parking lots.  It is anticipated that 
the fill material would come from the Site, result-
ing in a balance of material at the Site.  Disposal 
of cleared trees and unsuitable soils is anticipat-
ed as a result of the Proposed Action.  Figure 7 
depicts the areas where site fill is anticipated.  
Haul routes are proposed to minimize impacts 
to onsite water resources.  Two stream crossings 
are proposed in connection with the haul routes.  
One temporary stream crossing is proposed 
for construction purposes and one permanent 
steam crossing is proposed at the Site.  The per-
manent stream crossing will provide a route to 
the southernmost future facility.  Figure 8 depicts 
the proposed haul routes in connection with the 
Proposed Action. 
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The long-term operation of the Proposed Ac-
tion is anticipated to result in an increase in solid 
waste, when compared to the No Action Alterna-
tive.  Solid waste associated with cargo holding 
or distribution facilities may include items such 
as recyclable paper and packaging, waste associ-
ated with clerical functions, and employee break 
rooms such as food and beverage containers.  
Based on a review of operating permitted land-
fills in Shelby County, solid waste disposal relat-
ed to the Proposed Action would result in minor, 
short-term adverse impacts to, solid waste when 
compared to the No Action Alternative.  Howev-
er, impacts to solid waste due to the Proposed 
Action are not considered significant. 

The Proposed Action is not anticipated to result 
in the generation of hazardous waste.  Howev-
er, construction of the Proposed Action may in-
clude the use of paint, adhesives, and solvents.  
According to TDEC, any wastes associated with 
construction and operations of the Proposed 
Action must be handled in accordance with the 
Solid and Hazardous Waste Rules and Regula-
tions of the state.  This includes all materials that 
would be classified as solid and/or hazardous 
wastes per TDEC Solid Waste Management Rule 
0400, Chapter 11 for Solid Waste, and Chapter 12 
for Hazardous Waste. 

The project construction contractor is responsi-
ble for proper storage and disposal of unused 
products and would determine the classification 
of all waste streams, including Universal Waste 
and Hazardous Waste per TDEC Solid Waste 
Management Rules 0400-12-01.12 and 0400-
12-01.03(b).  Limited (non-bulk) quantities of 
flammable liquids and combustible liquids are 
exempted from hazardous material labeling, 
unless the material is offered for transportation 
or transported by aircraft.  Fuel associated with 
construction equipment or fleet vehicles will be 
contained inside the equipment and vehicles.  
Onsite fleet fueling is not proposed for the oper-
ation of the Proposed Action.

The Proposed Action will result in approximately 
72.5 acres of impervious surface at the Site.  A 
permanent stormwater detention pond is pro-
posed to capture the anticipated increase in 
stormwater runoff at the Proposed Action Site 
(Figure 4).  The stormwater detention pond will 
be designed to handle typical stormwater reten-
tion.  However, an emergency outfall with capac-
ity to handle added stormwater during a 50-year 
storm event may be included in the final design. 

The U.S. EPA has developed permitting regu-
lations under the National Pollutant Discharge 
Elimination System (NPDES) to control stormwa-
ter discharges associated with industrial activity.  
As a result, NPDES permitting authorities, dele-
gated to the TDEC, Division of Water Resources, 
issue stormwater permits to control runoff from 
these industrial facilities.  The Proposed Action 
will disturb more than an acre of land, which will 
require a construction stormwater general per-
mit.  Prior to commencement of future facilities 
activities, the developer will submit a Notice 
of Intent for Construction Activity Stormwater 
Discharges to TDEC, Division of Water Resourc-
es.  The proposed site activities are also sub-
ject to the requirements of a Tennessee NPDES 
Multi-Sector Stormwater Permit for Industrial 
Activities and regulations under the U.S. EPA 
Sector P:  Freight Transportation Facilities.

Requirements for coverage under an industri-
al stormwater permit include development of 
a written stormwater pollution prevention plan 
(SWPPP), implementation of control measures, 
and submittal of a request for permit coverage, 
usually referred to as the Notice of Intent.  The 
SWPPP will provide an assessment of potential 
sources of pollutants in stormwater runoff, such 
as petroleum, and control measures that will 
be implemented at the facility to minimize the 
discharge of these pollutants in runoff from the 
Proposed Action Site.  These control measures 
include site-specific best management practices, 
maintenance plans, inspections, employee train-
ing, and reporting.
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In addition, installation of sediment controls such 
as filter berms and silt fences will be required to 
capture and retain mobilized debris and sedi-
ment during construction.  Following construc-
tion activities, the tenant would also develop and 
submit a site-specific SWPPP and the Notice of 
Intent. 

Minor short-term and long-term adverse im-
pacts to pollution prevention are associated with 
the Proposed Action, when compared to the No 
Action Alternative.  The impacts to are related to 
Site disturbances associated with the proposed 
construction and an increase in impervious sur-
face at the Site. The Proposed action will comply 
with the NPDES Stormwater Permitting Program.  
Therefore, the Proposed Action is not anticipat-
ed to result in significant adverse impact to wa-
ter resources. 

The factors associated with hazardous materials, 
solid waste, and pollution prevention have been 
evaluated in this Draft EA Report in light of con-
text and intensity to determine if significant im-
pacts would result from the Proposed Action for 
this resource area.  The Proposed Action will not:

• Violate applicable federal, state, tribal, 
or local laws or regulations regarding 
hazardous materials and/or solid waste 
management

• Involve a contaminated site

• Generate an appreciably different quan-
tity or type of solid waste, use a different 
method of collection or disposal, and/or 
exceed local disposal capacity

The Proposed Action will result in minor short-
term and long-term adverse impacts on haz-
ardous materials, solid waste, and pollution 
prevention, when compared to the No Action Al-
ternative.  The anticipated impacts relate to Site 

disturbances associated with site preparation, 
future facilities construction, and an increase in 
impervious surface at the Site.  Identified im-
pacts will be minimized though compliance with 
existing regulations, design planning, and best 
management practices. 

3.7.3.2  NO ACTION ALTERNATIVE
There would be no changes to hazardous mate-
rials, solid waste, or pollution prevention under 
the No Action Alternative.

3.7.4  MITIGATION
Mitigation is not proposed based on the lack of 
significant impacts as a result of hazardous ma-
terials use, solid waste generation, and pollution 
prevention procedures.

3.8  HISTORICAL, ARCHITECTURAL, 
ARCHEOLOGICAL, AND CULTURAL 
RESOURCES
3.8.1  REGULATORY SETTING
According to FAA Order 1050.1F Desk Reference, 
historical, architectural, archeological, and cul-
tural resources encompass a range of sites, prop-
erties, and physical resources relating to human 
activities, society, and cultural institutions (FAA 
2020).  Such resources include past and present 
expressions of human culture and history in the 
physical environment, such as prehistoric and 
historic archaeological sites, structures, objects, 
and districts that are considered important to a 
culture or community (FAA 2020).  Historical, ar-
chitectural, archeological, and cultural resources 
also include aspects of the physical environment, 
namely natural features and biota, which are a 
part of traditional ways of life and practices and 
are associated with community values and insti-
tutions (FAA 2020).
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The primary statutes, regulations, Executive Or-
ders, and other requirements related to histor-
ical, architectural, archeological, and cultural re-
sources considered in this Draft EA Report are as 
follows:

1. American Indian Religious Freedom Act

2. Antiquities Act of 1906

3. Archeological and Historic Preservation 
Act

4. U.S. DOT Act, Section 4(f)

5. Historic Sites Act of 1935

6. National Historic Preservation Act

7. Native American Graves Protection and 
Repatriation Act

8. Public Building Cooperative Use Act

9. Executive Order 11593, Protection and 
Enhancement of the Cultural Environ-
ment

10. Executive Order 13006, Locating Federal 
Facilities on Historic Properties in Our 
Nation’s Central Cities

11. Executive Order 13007, Indian Sacred 
Sites

12. Executive Order 13175, Consultation and 
Coordination with Indian Tribal Govern-
ments

13. DOT Order 5650.1, Protection and En-
hancement of the Cultural Environment

14. Executive Memorandum, Govern-
ment-to-Government Relations with 
Native American Tribal Governments

15. Executive Memorandum on Tribal Con-
sultation 

3.8.2  AFFECTED ENVIRONMENT
The Site is located approximately one mile south 
of MEM at the southeast corner of East Holmes 
Road and Swinnea Road, north of the Tennes-
see/Mississippi State Line, in Memphis, Shelby 
County, Tennessee (Figure 1).  A physical address 
does not exist for the Site, which comprises three 
tax parcels (09440000107, 09440000128, and 
09440000129) totaling 245.8 acres.  The project 
Site coordinates and surrounding area uses are 
depicted on Figure 2. 

The Site is predominantly wooded and vacant.  
The Phase I ESA completed for the Proposed Ac-
tion Site identified past uses of the Site as in-
cluding a farmstead, a sand/gravel quarry, and 
utility easements (EnSafe 2020).  The current 
use of the Site is for utility easements.  A Texas 
Gas Company natural gas pipeline transects the 
north portion of the Site (parcels 09440000128 
and 09440000129).  A TVA power line easement 
crosses the south Site parcel (09440000107) and 
a Valero and MLGW gas line easement is along 
the west and south Site boundaries.  Aerial pho-
tographs, topographic maps, and recent pho-
tographs of the Site are included in Attachment 
5 and in the Phase I Cultural Resources Survey 
(Cultural Survey) completed at the Proposed Ac-
tion Site in May 2020 (Panamerican 2020).

The Cultural Survey resulted in the identification 
of 5 twentieth-century Historic loci at the Pro-
posed Action Site:  four former house or farm-
stead sites and a breached earthen dam.  The 
Cultural Survey is included in Attachment 6.  The 
following list includes a description of the five 
cultural resources identified at the Proposed 
Action Site and recommendations for National 
Register of Historic Places (NRHP) eligibility for 
each resource:

• Locus 1 is a newly identified former his-
toric house site located in the northwest-
ern part of the Proposed Action Site, near 
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Swinnea Road, north of the Texas Gas 
Company pipeline.  Locus 1 is recom-
mended not eligible for the NRHP. 

• Locus 2 is a newly identified historic 
house site located in the northern part 
of the Proposed Action Site, south of 
Holmes Road.  Locus 2 is recommended 
not eligible for the NRHP.

• Locus 3 is a newly identified historic 
farmstead, later used by a quarry oper-
ation, located in the northern part of the 
Proposed Action Site.  Locus 3 is recom-
mended not eligible for the NRHP.

• Locus 4 is a historic farmstead that ap-
pears to have been later used as part of 
a quarry operation.  It is located in the 
western portion of the Proposed Action 
Site where the THC recorded two struc-
tures (SY-31607A and SY-31708A).  See 
Attachment 4, Panamerican Phase I Cul-
tural Survey Report, Figure 4-02.  Locus 
4 is recommended not eligible for the 
NRHP.

• Locus 5 is a newly identified histor-
ic earthen dam located in the southern 
part of the Proposed Action Site, south of 
the TVA power lines and east of Swinnea 
Road.  Locus 5 is recommended not eligi-
ble for the NRHP.

The Cultural Survey also included a review of the 
online THC database, which identified the afore-
mentioned Locus 4 standing structures at the 
Site (SY-31607A and SY-31708A), as not eligible 
for the NRHP.  Three additional THC records are 
identified on Figure 4-02 of the Cultural Sur-
vey, as near the Proposed Action Site (property 
SY-31606A and structures SY-31707A and SY-
31705A).  Property SY-31606A is the circa 1920 
Brown Missionary Baptist Church Cemetery, lo-
cated opposite the southwest corner of the Pro-
posed Action Site on Swinnea Road.  Structure 
SY 31707A is a circa 1940 traditional single-fam-
ily rectangular residence, and its windows were 

missing when recorded.  The residence is located 
south of the auto salvage property on Swinnea 
Road.  Structure SY-31705A is recorded at 1920 
Tchulahoma Road.  It is a 1920 traditional sin-
gle-family rectangular residence.  There is not a 
line of sight to this structure from the Proposed 
Action Site.  A review of Tennessee Department 
of Archeology records revealed that there are no 
previous archaeological sites within the Proposed 
Action Site.  The Cultural Survey included a find-
ing that the Proposed Action Site has a moderate 
to low probability of containing archaeological 
resources. 

3.8.3  ENVIRONMENTAL CONSEQUENCES

3.8.3.1  PROPOSED ACTION
The purpose of the Proposed Action is to prepare 
the Site for development by private companies 
with an interest in constructing cargo holding or 
distribution facilities.  A preliminary site plan iden-
tifies the potential for approximately 1.5 million 
sf of facility space at the Site with approximately 
300,000 sf of additional space allotted for future 
growth, as needed (Figure 3).  The project will 
meet MSCAA’s need to productively utilize land 
holdings while maintaining compatibility with 
MEM operations.  The airspace above the Pro-
posed Action Site is located within a main MEM 
aircraft flight path.  Future redevelopment and 
long-term lease of the Site will provide economic 
opportunities to the MEM area, while maintaining 
use that is compatible with aircraft noise.  A rea-
sonably foreseeable connected action includes 
construction of facilities by a private developer(s) 
and the long-term operation of future facilities by 
a long-term MEM tenant(s).

Approximately 32% (77 acres) of the Proposed Ac-
tion Site is proposed for development as new im-
pervious surfaces.  Site preparation activities will 
include tree removal, grading, filling, utility main 
extensions, and stream crossings to allow for fu-
ture site pad development by private companies.  
The MSCAA proposes to oversee the extension 
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of sanitary sewer and water services, installation 
of gas and electrical services and meters, instal-
lation of stream crossings, and placement of fill 
to bring future building pads, parking lots, and 
driveways to required elevations.  Approximate-
ly 220,000 cubic yards of soil will be required 
to prepare the Site for the proposed buildings, 
driveways, and parking lots.  It is anticipated that 
the fill material would come from the Proposed 
Action Site, resulting in a balance of material at 
the Site (Figure 7).  Two stream crossings are pro-
posed in connection with the haul routes.  One 
temporary stream crossing is proposed for con-
struction purposes and one permanent steam 
crossing is proposed at the southernmost facility 
at the Proposed Action Site (Figure 8). 

Consultation with the State Historic Preservation 
Office was initiated by the FAA to determine the 
Area of Potential Effects (APE).  The APE was de-
termined to include the entire approximate 245-
acre Proposed Action Site, with the exception of 
a 50-foot buffer of trees along Holmes Road and 
Swinnea Road.  The APE buffer was proposed to 
mitigate for any potential visual impacts to the 
THC-identified resources (see Figure 3).

In correspondence dated December 4, 2020, the 
SHPO determined that no historic properties eli-
gible for listing in the National Register of Histor-
ic Places will be affected by the Proposed Action 
(Attachment 1).  As is expected for all site devel-
opment, if human remains are discovered during 
ground-disturbing activities, all work will cease 
within 100 feet of the discovery, and the SHPO 
must be notified within 24 hours.  Ground-dis-
turbing work should not resume until proper au-
thorization is granted. 

3.8.3.2  NO ACTION ALTERNATIVE
There would be no changes to historical, archi-
tectural, archeological, or cultural resources un-
der the No Action Alternative.

3.8.4  MITIGATION
Based on a lack of identified impacts to historical, 
architectural, archeological, or cultural resources, 
mitigation is not proposed.  Design planning to 
reduce potential impacts associated with visual 
effects and water resources are discussed further 
in Sections 3.13 and 3.14. 

3.9  LAND USE
3.9.1  REGULATORY SETTING
Land Use is discussed and analyzed in this Draft 
EA Report with respect to consistency with state 
and local plans, as required by the FAA Airport 
Improvement Program.  This section documents 
that appropriate actions, including the adoption 
of zoning laws, have been or will be taken, to 
restrict the use of land adjacent to or in the im-
mediate vicinity of the airport to activities and 
purposes compatible with airport operations 
(FAA 2020). 

The primary statutes, regulations, Executive Or-
ders, and other requirements related to land use 
considered in this Draft EA Report are as follows:

1. Airport and Airway Improvement Act of 
1982, and subsequent amendments 

2. American Antiquities Act of 1906

3. Airport Improvement Program (see FAA 
Order 5100.38D) 

4. Airport Safety, Protection of Environ-
ment, Criteria for Municipal Solid Waste 
Landfills 

5. Memphis 3.0 Comprehensive Plan

6. Memphis and Shelby County Unified De-
velopment Code

7. FAA Noise Buyout Grant Assurances 
(Obligations)
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3.9.2  AFFECTED ENVIRONMENT
The affected environment evaluated for land use in-
cludes the Proposed Action Site and surrounding 
land uses described in the Memphis Airport Area 
Land Use Study Final Report, adopted by the City of 
Memphis and Shelby County in 1992.  The study was 
the result of a multi-year land use planning effort in-
volving the MSCAA and five local governments:  the 
City of Memphis, Tennessee; Shelby County, Ten-
nessee; the city of Southaven, Mississippi; the city of 
Horn Lake, Mississippi; and DeSoto County, Missis-
sippi.  Public involvement included meetings, work-
shops, and mailings reaching approximately 15,000 
citizens within the 90-square-mile study area.  The 
implementation program described in the Memphis 
Airport Area Land Use Study Final Report has been 
successful to date.  The goal of the study was to 
carry out or facilitate the recommended noise mit-
igation actions that required the adoption of plans, 
land use policies, and ordinances by units of local 
government, including changes in zoning. 

The Proposed Action Site is currently zoned Con-
servation Agriculture (Figure 9).  A change in zoning 
will be required for the Site to a zoning designation 
that is compatible with the long-term operation 
of cargo holding or distribution facilities, such as 
Employment District (EMP).  The EMP zoning des-
ignation is intended to accommodate office, light 
manufacturing, research and development, ware-
housing, wholesale, processing, and commercial 
uses in order promote economic viability, encour-
age employment growth, and limit the encroach-
ment of non-industrial development within estab-
lished industrial areas (Memphis 2010). 

The MSCAA intends to enter the zoning entitlement 
process with the City of Memphis to seek approval 
for a change in zoning and planned development.  
Approval by the LUCB and Memphis City Council 
will allow for the appropriate zoning entitlements 
for the future private developers.  Public notice re-
quirements will be observed in accordance with Sub 
Section 9.3.4A of the Memphis and Shelby County 
Unified Development Code (Memphis 2010).
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Figure 9 - Land Use Zoning Map
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3.9.3  ENVIRONMENTAL 
CONSEQUENCES

3.9.3.1  PROPOSED ACTION
There would be a change to land use under the 
Proposed Action from Conservation Agriculture 
likely to Employment District. The change in land 
use would result in a minor long-term impact 
to the land use.  The purpose of the Proposed 
Action is to return the Site to productive eco-
nomic use while maintaining compatibility with 
surrounding land uses and MEM operations, in-
cluding aircraft noise.  By accepting FAA grant 
funds to purchase the Site, MSCAA is obligated 
to certain grant assurances.  For reference, FAA 
Grant Assurance #31a relates to the disposal (re-
lease) of land as stated below: 

The LUCB will determine the appropriate zoning 
designation for the Proposed Action Site to en-
sure compatibility with the surrounding zoning 
and land uses.  The LUCB hearings are open to 
the public and include opportunities for the pub-
lic to comment on the proposal. 

Should the LUCB approve to send the request to 
the Memphis City Council, the Council will hear 
the request at three required meetings.  The first 
of two readings of the proposal will be heard 
as part of the Memphis City Council Committee 
Meeting consent agendas.  Public discussion of 
consent agenda items does not occur during 
committee readings; any vote will be perfuncto-
ry at the first two readings.  The third and final 
reading is the public hearing for the Memphis 
City Council to consider the proposal.  The pub-
lic will have an opportunity to comment on the 
proposal prior to the Memphis City Council vote. 

“For land purchased under a grant for airport noise compatibility purposes, including land 
serving as a noise buffer, it will dispose of the land, when the land is no longer needed for such 
purposes, at fair market value, at the earliest practicable time. That portion of the proceeds of 
such disposition which is proportionate to the United States’ share of acquisition of such land 
will be, at the discretion of the Secretary, (1) reinvested in another project at the airport, or (2) 
transferred to another eligible airport as prescribed by the Secretary. The Secretary shall give 
preference to the following, in descending order, (1) Airport Sponsor Assurances 2/2020 Page 
16 of 18 reinvestment in an approved noise compatibility project, (2) reinvestment in an ap-
proved project that is eligible for grant funding under Section 47117(e) of title 49 United States 
Code, (3) reinvestment in an approved airport development project that is eligible for grant 
funding under Sections 47114, 47115, or 47117 of title 49 United States Code, (4) transferred 
to an eligible sponsor of another public airport to be reinvested in an approved noise compati-
bility project at that airport, and (5) paid to the Secretary for deposit in the Airport and Airway 
Trust Fund. If land acquired under a grant for noise compatibility purposes is leased at fair 
market value and consistent with noise buffering purposes, the lease will not be considered a 
disposal of the land. Revenues derived from such a lease may be used for an approved airport 
development project that would otherwise be eligible for grant funding or any permitted use 
of airport revenue.”
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The Proposed Action is consistent with the Mem-
phis Airport Area Land Use Study Final Report 
(Memphis 1992) and the Master Plan (Memphis 
2014).  The Master Plan describes Airport City 
as an area that “faces pervasive blight, obsoles-
cence, commercial disinvestment, and an over-
supply of unproductive, vacant and underutilized 
land” (Memphis 2014).

Preparation of the Proposed Action Site will ad-
here to the Memphis and Shelby County Unified 
Development Code (Memphis 2010).  The Pro-
posed Action is not in conflict with the objectives 
of federal, regional, state, or local land use plans, 
policies, or controls for the area.  The construc-
tion and long-term operation of cargo holding 
or distribution facilities will follow local zoning 
ordinances and permitting processes of City of 
Memphis and Shelby County government.

3.9.3.2  NO ACTION ALTERNATIVE
There would be no changes to land use under 
the No Action Alternative.  Under this alternative, 
the MSCAA would not prepare the Proposed Ac-
tion Site for future development as a cargo hold-
ing or distribution facility.  Under the No Action 
Alternative, the Site would not meet the need of 
the Proposed Action.  The Site would remain un-
productive vacant land and would not contribute 
to operational efficiency or economic benefit, or 
be developed under a land use compatible with 
aircraft noise.

3.9.4  MITIGATION
Mitigation for a change in land use at the Pro-
posed Action Site is not proposed.

3.10  NATURAL RESOURCES AND 
ENERGY SUPPLY
3.10.1  REGULATORY SETTING
Consumption of natural resources and use of en-
ergy supplies may result from construction and 
operation of a distribution facility.  It is the policy 

of the FAA to encourage the development of FAA 
facilities that exemplify the highest standards of 
design, including sustainability principles (FAA 
2020).  It should be noted that the Proposed Ac-
tion will not result in an FAA-owned facility.  The 
Proposed Action does not involve the new con-
struction or major renovation of an FAA-owned 
building or built-to-suit lease.  The Federal action 
is limited to the release of land.  However, fol-
lowing the land release, a reasonably foreseeable 
action includes redevelopment of the Proposed 
Action Site by a private entity.  Therefore, a gen-
eral discussion of the consumption of natural re-
sources and use of energy supplies by the Pro-
posed Action is included in this section. 

The primary statutes, Executive Orders, and oth-
er requirements related to natural resources and 
energy supply considered in this Draft EA Report 
are as follows:

1. Energy Independence and Security Act

2. Energy Policy Act 

3. Executive Order 13834, Efficient Federal 
Operations

3.10.2  AFFECTED ENVIRONMENT
The Proposed Action Site is approximately 245 
acres located in Memphis, Tennessee (Figures 1 
and 2).  The affected environment considered for 
natural resources and energy supply includes the 
suppliers of Memphis-Shelby County energy re-
sources such as power plants, water supply and 
sewage disposal utilities, and suppliers of natural 
gas.  In addition, the affected environment for 
this resource area includes the amount of oth-
er consumable resources, such as water and as-
phalt, anticipated for the Proposed Action

The primary energy supplier for the Proposed 
Action Site is MLGW.  MLGW is a multi-service 
municipal utility, serving more than 429,000 
Memphis and Shelby County customers by de-
livering electricity, natural gas, and potable wa-
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ter services.  MLGW supplies electricity sourced 
from the Tennessee Valley Authority.

The City of Memphis is the primary provider of 
sanitary and storm sewer services for the Pro-
posed Action Site.  The City of Memphis Public 
Works Division is responsible for operating and 
maintaining streets, sanitary sewers, and storm 
drains.  The Environmental Engineering Division 
operates and maintains two large wastewater 
treatment facilities that treat over 60 billion gal-
lons of wastewater and dispose of more than 
215 million pounds of biosolids annually, in ac-
cordance with state and federal water quality 
regulations.

The Proposed Action will not involve an onsite 
batch plant, where aggregate, sand, and water 
are combined to create concrete or asphalt, as 
is common for large scale construction projects.  
Consumable resources such as asphalt and ag-
gregate will not be manufactured for use onsite 
during the construction phases of the Proposed 
Action.  Future construction of facilities will uti-
lize typical building techniques such tilt up pan-
els to form exterior walls

3.10.3  ENVIRONMENTAL 
CONSEQUENCES

3.10.3.1  PROPOSED ACTION
Preparation of the Site will involve clearing and 
grading portions of the Site to allow for approx-
imately 1.5 million sf of facility space at the Site, 
with approximately 300,000 sf of additional space 
allotted for future growth, if needed (Figure 3).  
The Proposed Action will result in approximately 
72.5 acres of impervious surface at the Site (Fig-
ure 4).  The proposed Site preparation includes 
tree removal, grading, utility main extensions, 
and construction of stream crossings to allow for 
future site pad development by private compa-
nies.  The MSCAA proposed to oversee the ex-

tension of sanitary sewer and water services, gas 
and electrical services and meters, installation of 
stream crossings, and placement of fill to bring 
future building pads, parking lots, and driveways 
to required elevations. 

Approximately 220,000 cubic yards of soil will 
be required to prepare the Site for the proposed 
buildings, driveways, and parking lots.  It is an-
ticipated that the fill material would come from 
the Site, resulting in a balance of material at the 
Site.  Figure 7 depicts the areas where site fill is 
anticipated.  Haul routes are proposed to min-
imize impacts to onsite water resources.  Two 
stream crossings are proposed in connection 
with the haul routes.  One temporary stream 
crossing is proposed for construction purposes 
and one permanent steam crossing is proposed 
at the Site.  The permanent stream crossing will 
provide a route to the southernmost future facil-
ity.  Figure 8 depicts the proposed haul routes in 
connection with the Proposed Action.
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The Proposed Action will result in minor short-
term and long-term adverse impacts on natural 
resources and energy supply, when compared to 
the No Action Alternative.  The anticipated im-
pacts to natural resources and energy supply re-
late to consumption of fuel for equipment, and 
consumable resources such as energy, water, as-
phalt, and concrete.

The Site preparation and future facility construc-
tion will utilize conventional methods and will 
require the consumption of fuel for equipment, 
and consumable resources such as water, asphalt, 
and concrete.  Examples of onsite engine-pow-
ered construction equipment utilized during the 
Proposed Action include road graders, dump 
trucks, loaders, roller-compacters, excavators, 
backhoes, bulldozers, and paving equipment. 

Routine operation of future cargo holding, or 
distribution facilities, is anticipated to include 
movement of approximately 240 delivery trucks 
and approximately 200 vehicles for employees 
accessing the facility.  The long-term operation 
of future facilities will require fleet fuel consump-
tion and consumption of fuel by employee ve-
hicles or public transportation.  Overall, the in-
cremental impact of increased fuel consumption 
and consumable materials such as water, asphalt, 
and concrete due to construction and operation 
of future facilities is considered minor, as it is 
reasonably foreseeable that the amount of fuel 
and consumable material needed for construc-
tion and long-term operation of the Proposed 
Action is available from Shelby County suppliers. 

The amount of energy consumed per gross sf 
for operation of future facilities is estimated 
at 20,000 British Thermal Units (or 5.8 kilowatt 
hours) based on estimates of a similar sized 
project proposed by the MSCAA on Ketchum 
Road.  The amount of potable water consumed 
per gross sf for operation of the future facilities 
is estimated at 3 gallons based on estimates of 
a similar sized project proposed by the MSCAA 

on Ketchum Road.  Consideration of the energy 
and utility needs for Proposed Action will also be 
evaluated by City of Memphis LUCB.  The scope of 
this project is not anticipated to exceed the current 
regional demand for those resources or result in 
significant adverse impacts to natural resources or 
energy supply.

Electrical, natural gas, and potable water utility 
construction will be coordinated through MLGW’s 
Customer Engineering Department.  The utility ser-
vice connection process will follow MLGW’s multi 
step approval process to assess the capacity to 
support construction and operation of proposed 
future cargo holding or distribution facilities.  Once 
technical specifications of the utility service needs 
are verified, Memphis Code Enforcement will make 
various inspections throughout construction of the 
facility and make a final inspection before MLGW 
can set any meters or provide other utilities. At-
tachment 1 includes correspondence with MLGW 
regarding the Proposed Action and MLGW design 
protocols for pre-construction.

MLGW and Shelby County have processes in place 
to permit and accommodate the amount of en-
ergy and water resources that will be required 
for the future cargo holding or distribution facil-
ities.  A large volume of water/water treatment is 
not anticipated for the construction or operation 
of future cargo holding or distribution facilities.  
Further, especially scarce or unusual materials are 
not anticipated to be used in the construction or 
operation of future cargo holding or distribution 
facilities.  The energy demands and other natural 
resources consumed through construction and 
operation of the future cargo holding or distribu-
tion facilities is not anticipated to exceed supplies 
or result in significant impacts to natural resources 
or energy supplies.  Overall, the impact on natural 
resources and energy supplies due to construction 
phases (short-term) and operation (long-term) of 
the Proposed Action is considered minor.
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3.10.3.2  NO ACTION ALTERNATIVE
There would be no changes to natural resources 
and energy supply under the No Action Alterna-
tive.

3.10.4  MITIGATION
Based on the lack of significant adverse impacts 
to natural resources and energy supply from the 
Proposed Action, mitigation is not proposed. 

3.11  NOISE AND NOISE 
COMPATIBLE LAND USE
3.11.1  REGULATORY SETTING
Noise is considered unwanted sound that can 
disturb routine activities and can cause annoy-
ance (FAA 2020).  The compatibility of existing 
and planned land uses with proposed aviation 
actions is typically determined in relation to the 
level of aircraft noise.  However, based on a lack 
of proposed aviation activities and an airport ac-
tion occurring outside the airport SIDA, this Draft 
EA Report considers primary noise sources other 
than aircraft operations.  Per 49 U.S.C. § 47107(a)
(10), documentation is provided to demonstrate 
that the Proposed Action is consistent with the 
City of Memphis’ existing plans of public agen-
cies for development.

The following statutes, regulations, and guidance 
related to noise and noise-compatible land use 
considered in this Draft EA Report are as follows:

1. Airport and Airway Improvement Act of 
1982

2. Airport Noise and Capacity Act of 1990
3. Aviation Safety and Noise Abatement 

Act of 1979
4. Section 506 of the FAA Modernization 

and Reform Act of 2012
5. The Control and Abatement of Aircraft 

Noise and Sonic Boom Act of 1968
6. The Noise Control Act of 1972

7. FAA Advisory Circular 150/5020-1, Noise 
Control and Compatibility Planning for 
Airports

3.11.2  AFFECTED ENVIRONMENT
The Site is located on the south side of East 
Holmes Road and the west side of Swinnea 
Road in Memphis, Tennessee, approximately 1 
mile south of MEM, at the Tennessee/Mississippi 
state line.  The Site is not contiguous with the 
airport Security Identification Display Area.  The 
surrounding land uses consist of a mix of vacant, 
forested land, commercial industrial develop-
ment, and places of worship.  The Site and sur-
rounding area are shown on Figures 1 and 2.

The affected environment is also included as part 
of the Memphis Airport Area Land Use Study Fi-
nal Report, adopted by the City of Memphis and 
Shelby County in 1992.  Excerpted maps from the 
MEM Part 150 Study Update depicting the Pro-
posed Action Site, with respect to current MEM 
noise exposure, are included in Attachment 7.

Noise mitigation and the implementation of 
programs described in the Memphis Airport Area 
Land Use Study Final Report has been successful 
to date.  To mitigate for previously unacceptable 
aircraft noise, the Site, was purchased using fed-
eral grant funds as part of an Airport Improve-
ment Program, (noise buyout program) from the 
late 1980s to the early 2000s.  Due to measures 
taken to reduce aircraft noise, a portion of the 
Site is located outside of the 65-decibel noise 
contour (Attachment 7).  Approximately half of 
the Proposed Action Site is located within the 
65-decible noise contour.  The northwest portion 
of the Site remains within the 70-decibel noise 
contour (Attachment 7).

By accepting federal grant funds to purchase the 
Site and mitigate for unacceptable aircraft noise, 
MSCAA is obligated to certain grant assurances.  
FAA Grant Assurance #31c relates to the financial 
self-sufficiency of the airport.  It indicates that 
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land shall be considered to be needed for air-
port purposes under this assurance if (1) it may 
be needed for aeronautical purposes (including 
runway protection zones) or serve as noise buf-
fer land, and (2) the revenue from interim uses of 
such land contributes to the financial self-suffi-
ciency of the airport (85 FR 12048). 

3.11.3  ENVIRONMENTAL 
CONSEQUENCES

3.11.3.1  PROPOSED ACTION
The Proposed Action consists of preparing the 
Site for future development and leasing the Site 
for construction and operation of cargo holding 
or distribution facilities.  The purpose of the Pro-
posed Action is to prepare the Site for develop-
ment by private companies with an interest in 
constructing cargo holding or distribution facili-
ties.  A Proposed Site Plan identifies the potential 
for approximately 1.5 million sf of facility space 
at the Site with approximately 300,000 sf of addi-
tional space allotted for future growth, if needed 
(Figure 3). 

Site preparation will include tree removal, grad-
ing, filling, utility main extensions, and construc-
tion of stream crossings to allow for future site 
pad development by private companies.  MSCAA 
proposed to oversee the extension of sanitary 
sewer and water services, gas and electrical ser-
vices and meters, installation of stream crossings 
and placement of fill to bring future building 
pads, parking lots, and driveways to required el-
evations.

The construction phases associated with Site 
preparation and future development activi-
ties are estimated to last approximately 6 to 9 
months each.  Construction is anticipated to oc-
cur only during daytime hours.  Conventional use 
of heavy construction vehicles and equipment is 
anticipated during the construction phases of the 
Proposed Action.  Examples of conventional con-
struction equipment include road graders, dump 
trucks, loaders, roller-compacters, excavators, 

backhoes, bulldozers, and paving equipment.  
The construction phases of the Proposed Action 
are anticipated to result in a minor, short-term 
adverse increase in noise when compared to the 
No Action Alternative.  The resulting construc-
tion noise is considered temporary and will not 
result in significant impacts to surrounding land 
uses.  Vehicular traffic resulting from the oper-
ation of the Proposed Action is the long-term 
noise source, when compared to the No Action 
Alternative. 

Operation of future cargo holding or distribution 
facilities is anticipated to result in an increase in 
traffic and traffic-related noise, when compared 
to the No Action Alternative.  The assumptions 
for routine operation of future cargo holding or 
distribution facilities include movement of ap-
proximately 240 distribution trucks and approx-
imately 200 employee vehicles accessing the 
facility 24 hours per day.  A Noise Assessment 
was conducted as part of the EA to evaluate the 
context and intensity of noise associated with an 
increase in fleet traffic, due the operation of fu-
ture facilities.  The Noise Assessment is included 
in Attachment 7.  The U.S. DOT Federal Highway 
Administration Traffic Noise Model (TNM) was 
approved for use to predict future sound levels 
(in decibels) based on fleet assumptions for rou-
tine operation of the Proposed Action (Edwards 
Pitman 2021).

The Noise Assessment includes a field-verified 
accuracy check of the TNM inputs.  First, sound 
measurements were collected at three locations 
along East Holmes Road while real-time traf-
fic counts were recorded.  The accuracy of the 
TNM sound levels was verified by comparing the 
field-collected sound levels with the THM sound 
levels for the same time using the real-time traf-
fic counts and the posted speed limit as model 
inputs.  On May 29, 2020, three field measure-
ments were collected at two locations along East 
Holmes Road (Attachment 7).  The measurement 
locations were selected based on proximity to 
areas of human use and clear line-of-sight to the 
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traffic noise source (Edwards Pitman 2021).  Field 
measurements were recorded during 15-minute 
intervals, at the four the locations using a labora-
tory calibrated Bruel & Kjær Model 2238 sound 
level meter (Edwards Pitman 2021).  During the 
field measurement events, East Holmes Road 
traffic counts by vehicle type (cars, medium 
trucks, and heavy trucks) were recorded.  The 
posted vehicle speeds of 40 miles per hour were 
observed at all field measurement locations (Ed-
wards Pitman 2021).  According to the Noise As-
sessment on May 29, 2020, the three field-col-
lected sound levels ranged between 60.0 and 
63.2 decibels.  The TNM results for the same 
time indicated sound levels between 58.0 and 
63.2 decibels.  The TNM was deemed appropri-
ate for use in analysis of noise levels within the 
study area, based on the similarities between the 
field and modeled sound levels (Edwards Pitman 
2021).

According to the Noise Assessment, the pre-
dicted outdoor noise contours for the Proposed 
Action do not exceed 65 decibels (Edwards Pit-
man 2021).  As shown on Figure 5 of the Noise 
Assessment (Attachment 7), the 65-decibel out-
door sound contour is limited to East Holmes 
Road and areas immediately north and south of 
the East Holmes Road right-of-way.  The mod-
eled noise contours represent a worst-case Pro-
posed Action traffic scenario, including the day-
time hourly movement of 1,328 vehicles (1,074 
cars, 56 medium trucks, and 198 heavy trucks) 
along the eastbound and westbound lanes of 
East Holmes Road.  Under the No Action Alterna-
tive (termed “No-Build” in the Nose Assessment), 
the hourly movement of 1,108 vehicles (974 cars, 
56 medium trucks, and 78 heavy trucks) was 
modeled along the eastbound and westbound 
lanes of East Holmes Road.  As shown on Figure 
4 of the attached Noise Assessment, the outdoor 
sound contour for the No-Build scenario does 
not exceed 60 decibels (Attachment 7).  

The operation of the Proposed Action is antici-
pated to result in a minor long-term adverse in-
crease in traffic and traffic-related noise, when 
compared to the No Action Alternative.  How-
ever, the modeled outdoor sound contours rep-
resenting a worst-case operation scenario do 
not exceed 65 decibels, a noise level considered 
generally acceptable for outdoor areas.  The Pro-
posed Action would not have a significant impact 
with respect to noise and surrounding land use.

The City of Memphis requirements for initial 
project review are subject to the City of Memphis 
Division of Engineering Design and Policy Review 
Manual (Memphis 2018).  Section 210 — Traf-
fic Impact Policy for Land Development outlines 
the process for evaluating potential projects with 
regard to traffic impact.  The first step in the re-
view process is completion of a Traffic Genera-
tion Report, which determines if a Traffic Impact 
Study (TIS) will be required (Memphis 2018).  The 
East Holmes Road Site Preparation Trip Genera-
tion Report and Traffic Analysis Memorandum is 
included in Attachment 7 and indicates that a TIS 
will be required during the Plan Review process, 
based on the expected vehicle trip generation 
(Barge 2021).  The square footage estimates for 
Proposed Action are conceptual planning stage 
estimates, and future facilities will likely be con-
structed in stages, potentially by different devel-
opers.  Once a site plan is finalized, the proposed 
project will be required to go through a Plan 
Review process with the City of Memphis.  The 
City of Memphis Plans Coordinator will distribute 
the final site plan to the appropriate Engineering 
Departments for review.  A TIS will be reviewed 
by the Traffic Engineering Department as part of 
that process. 

The East Holmes Road Site Preparation Trip Gen-
eration Report and Traffic Analysis Memorandum 
also evaluated potential impacts to the future 
Level of Service (LOS) to the segment of East 
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Holmes Road adjacent to the Proposed Action 
site.  LOS corresponds to traffic density and is 
expressed as a letter grade from A (best) to F 
(worst) (Barge 2021).  The East Holmes Road Site 
Preparation Trip Generation Report and Traffic 
Analysis Memorandum indicates that the East 
Holmes Road segment is presently calculated 
to operate at LOS D in one or both directions 
during both weekday peak hours.  However, ac-
cording to the MPO, and as discussed in Sec-
tion 3.1, the segment of East Holmes Road be-
tween Mill Branch Road and Tchulahoma Road is 
planned to be widened from two lanes to seven 
lanes by 2035 (PIN 107040.00) (Attachment 2).  
According to the City of Memphis, the widening 
project is currently in the design phase and con-
struction is not anticipated to begin before 2023.  
Following the road widening, East Holmes Road 
will operate at LOS A, and will continue to oper-
ate at a LOS A with the addition of site-generat-
ed trips assumed from the Proposed Action at 
full capacity (Barge 2021).  The widened roadway 
is projected to have ample capacity to accom-
modate site-generated trips and will not result in 
significant adverse impact to neighborhood or 
regional traffic (Barge 2021).

3.11.3.2  NO ACTION ALTERNATIVE
TThere would be no changes to noise or 
noise-compatible land use under the No Action 
Alternative.  Under the No Action Alternative, 
the MSCAA would not prepare the Site for fu-
ture development.  The Site would remain un-
productive vacant land and would not contribute 
to operational efficiency or economic benefit, or 
be developed under a land use compatible with 
aircraft noise.

3.11.4  MITIGATION
Based on a lack of significant noise impacts as-
sociated with the Proposed Action, mitigation is 
not proposed.  Previous mitigation to offset pre-
viously unacceptable aircraft noise is referenced 
throughout the Draft EA Report as the Airport 
Improvement Plan (noise buyout program). 

3.12  SOCIOECONOMICS, 
ENVIRONMENTAL JUSTICE, AND 
CHILDREN’S ENVIRONMENTAL 
HEALTH AND SAFETY RISKS
3.12.1  REGULATORY SETTING
Socioeconomics is an umbrella term used to de-
scribe aspects of a project that are either social 
or economic in nature, or a combination of the 
two (FAA 2020).  A socioeconomic analysis eval-
uates how elements of the human environment 
such as population, employment, housing, and 
public services might be affected by the Pro-
posed Action (FAA 2020). 

The primary FAA statute relating to socioeco-
nomic impacts is the Uniform Relocation Assis-
tance and Real Property Acquisitions Policy Act 
of 1970 (the Act).  The Act sets out requirements, 
under 49 CFR Part 24, for federal project or proj-
ects involving federal funding that acquire real 
property or involve the displacement of people.  
Additionally, the Act directs FAA, to the fullest ex-
tent possible, to observe all state and local laws, 
regulations, and ordinances concerning zoning, 
transportation, economic development, housing, 
etc., when planning, assessing, or implementing 
a Proposed Action. 

The FAA cites the U.S. EPA definition of environ-
mental justice as the fair treatment and mean-
ingful involvement of all people regardless of 
race, color, national origin, or income with re-
spect to the development, implementation, and 
enforcement of environmental laws, regulations, 
and policies (FAA 2020).  The term “fair treat-
ment” implies that no group of people should 
bear a disproportionate share of the negative 
environmental consequences resulting from in-
dustrial, governmental, and commercial oper-
ations or policies (FAA 2020).  In addition, FAA 
Order 1050.1F and U.S. DOT Order 5610.2(a) 
establish requirements for meaningful public 
involvement by minority and low-income pop-
ulations.  Should significant impacts resulting 
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from the Proposed Action be identified in any 
environmental resource category, the potential 
for disproportionately high and adverse effects 
on minority or low-income populations must 
be further examined pursuant to U.S. DOT Or-
der 5610.2(a).  This EA did not identify significant 
impacts for any of the environmental resource 
categories. 

Pursuant to Executive Order 13045, the FAA is 
encouraged to identify and assess environmen-
tal health risks and safety risks that the FAA has 
reason to believe could disproportionately affect 
children (FAA 2020).  Environmental health risks 
and safety risks include risks to health or safety 
that are attributable to products or substances 
that a child is likely to come in contact with or 
ingest, such as air, food, drinking water, recre-
ational waters, and soil, or products they might 
use or to which they might be exposed.  The Task 
Force on Environmental Health Risks and Safety 
Risks to Children (Task Force), created by Execu-
tive Order 13045, identified four priority areas of 
impacts to children for attention:

• Asthma 

• Unintentional injuries 

• Developmental disorders (including lead 
poisoning) 

• Cancer

This Draft EA Report provides context on wheth-
er the Proposed Action would create new or ex-
acerbate existing adverse impacts to children in 
any of the four priority areas identified by the 
Task Force.

The following statutes, regulations, Executive 
Orders, and other guidance related to socioeco-
nomics, environmental justice, and children’s en-
vironmental health and safety risks considered in 
this Draft EA Report are as follows:

1. Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970

2. Title VI of the Civil Rights Act of 1964, as 
amended

3. Executive Order 12898, Federal Actions to 
Address Environmental Justice in Minority 
Populations and Low-Income Populations

4. Memorandum of Understanding on En-
vironmental Justice and Executive Order 
12898

5. The Council on Environmental Quality 
Guidance: Environmental Justice: Guidance 
Under the National Environmental Policy 
Act

6. U.S. DOT Environmental Justice Strategy

7. U.S. DOT Order 5610.2(a), Environmental 
Justice in Minority and Low-Income Popula-
tions

8. Promising Practices for EJ Methodologies in 
NEPA Reviews, Report of the Federal Inter-
agency Working Group on Environmental 
Justice & NEPA Committee

9. Executive Order 13045, Protection of Chil-
dren from Environmental Health Risks and 
Safety Risks

3.12.2  AFFECTED ENVIRONMENT

3.12.2.1  SOCIOECONOMICS 
The affected environment for socioeconomics in-
cludes a population of 5,466 within a 5.96-square-
mile area surrounding the Proposed Action Site.  
The following sources include the aggregated data 
for Proposed Action Site and portions of the sur-
rounding Census Tracts that are within one mile of 
the Proposed Action Site:

1. The U.S. EPA Environmental Justice Screen-
ing and Mapping Tool, EJSCREEN Report
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2. The Census Bureau, American Commu-
nity Survey (ACS) Summary Report for 
2013-2017

3. The Census Bureau 2010 Census Sum-
mary Report

4. The U.S. EPA NEPAssist Report

Table 4 - Summary of Socioeconomic Statistics in Affected Environment

Socioeconomic Category American Community 
Survey  Population Estimate Percentage (%)

Total Population 5,761 Not Applicable
Minority Population 3,581 62
Population Reporting One Race 5,705 99
Total Black Population 3,323 58
Total White Population 2,205 38
Total Hispanic Population 140 2
Adult Population (age 18-65) 4,392 76
Child Population (age 0-17) 2,074 36
Language – English only 5,479 100
Educational Attainment – college degree (associates/
bachelor combined) 884 25

Total Households 1,788 Not Applicable
Household Income Range
(<$15,000 - $25,000) 382 21

Source: Census Bureau, American Community Survey (ACS) Summary Report for 2013-2017

The socioeconomic output reports are included 
in Attachment 8.  A summary of the socioeco-
nomic statistics for the affected environment is 
provide in Table 4.
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According to the EJSCREEN Report, the percent-
age of low-income persons living with a 1-mile 
radius of the Proposed Action Site is 67% (Attach-
ment 9).  EJSCREEN defines low-income individu-
als as those with incomes at or below 200 percent 
of the United States Department of Health and 
Human Services (HHS) poverty guidelines, which 
differs from the U.S. DOT definition used by the 
FAA.  Per U.S. DOT Order 5610.2(a), a low-income 
population includes those individuals whose me-
dian household income is at or below the HHS 
poverty guidelines.  For reference, the HHS 2020 
poverty guidelines are $12,760 for a one-person 
household, or $26,200 for a four-person house-
hold (HHS 2020).

3.12.2.2  ENVIRONMENTAL JUSTICE
The affected environment is located in the MEM 
flight path.  To mitigate for airport flight path 
noise, the Site and other properties north of the 
Site were purchased by the MSCAA as part of a 
FAA-funded noise buyout program during the late 
1990s to the early 2000s.  The U.S. EPA EJSCREEN 
Report summarizes information specifically relat-
ing to the affected environment, including a com-
parison of 11 environmental indexes for the State 
of Tennessee, U.S. EPA Region 4, and the nation 
(Attachment 8).  The EJ Indexes are expressed in 
percentiles to provide perspective on how the 
affected area compares to Tennessee, U.S. EPA 
Region 4, and the nation.  The EJSCREEN Report 
indicates the EJ Indexes for the State of Tennes-
see are higher than those reported for U.S. EPA 
Region 4 and the nation.  The EJSCREEN Report 
includes values associated with the environmen-
tal indicators and an overall demographic index 
for the affected environment (Attachment 8).  A 
comparison of the values and demographic in-
dex from the affected environmental area show 
elevated values when compared to averages for 
Tennessee, U.S. EPA Region 4, and the nation.  For 
example, the EJSCREEN Report indicates a higher 
percentage of minority and low-income popula-
tions within a 1-mile radius of the Proposed Ac-
tion Site when compared to Tennessee, U.S. EPA 
Region 4, and national percentages. 

The EJSCREEN Report does not, by itself, deter-
mine the existence or absence of environmental 
justice concerns.  The report output is taken into 
consideration when evaluating the context and 
intensity of the overall impacts associated with 
the Proposed Action.

3.12.2.3  CHILDREN’S ENVIRONMENTAL 
HEALTH AND SAFETY RISK
According to the ACS Summary Report for 2013-
2017, approximately 36% of the population with-
in the affected environment are under the age of 
17.  According to the Census data reported in the 
NEPAssist Report, there are no schools located 
within one mile of the Proposed Action Site. 

Section 3.12.3.3 includes consideration of wheth-
er the Proposed Action creates new or exacer-
bates existing adverse impacts to children in any 
of the four priority areas (asthma, unintentional 
injuries, developmental disorders, and cancer) 
identified by the Task Force.

3.12.3  ENVIRONMENTAL 
CONSEQUENCES
The Proposed Action consists of Site prepara-
tion for future development by private compa-
nies with an interest in constructing cargo hold-
ing or distribution facilities.  The Proposed Site 
Plan identifies the potential for approximately 
1.5 million sf of facility space at the Site with ap-
proximately 300,000 sf of additional space allot-
ted for future growth, if needed (Figure 3).  The 
purpose of the Proposed Action is to return the 
Site to productive economic use while maintain-
ing compatibility with surrounding land uses and 
MEM operations, including aircraft noise. 

The following subsections include a discussion 
of impacts to socioeconomics, environmental 
justice, and children’s environmental health and 
safety risk resulting from the Proposed Action. 
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3.12.3.1  SOCIOECONOMICS
The Proposed Action may result in minor short-
term and long-term beneficial impacts with re-
spect to socioeconomics.  The beneficial impacts 
could be realized through an increase in job 
availability during the short-term construction 
phases of the Proposed Action.  Factors associ-
ated with the Proposed Action have been dis-
cussed in the Draft EA Report and include the 
following conclusions regarding socioeconom-
ics.  The Proposed Action:

• Will increase economic growth at a va-
cant site purchased to mitigate excessive 
aircraft noise 

• Will not disrupt or divide the physical ar-
rangement of an established community

• Will not result in relocation of local busi-
nesses, public services, or housing units

• Will produce a beneficial change in the 
community tax base due to develop-
ment of vacant land

• Will allow for development consistent 
with the Memphis Airport Area Land Use 
Study Final Report

3.12.3.2  ENVIRONMENTAL JUSTICE
An environmental justice analysis considers the 
potential of federal actions to cause dispropor-
tionately high and adverse effects on low-in-
come or minority populations (FAA 2020).  U.S. 
DOT Order 5610.2(a) provides the following 
definition for a “disproportionately high and ad-
verse impact” that was used to assess impacts 
to environmental justice populations (FAA 2020).  
Disproportionately high and adverse effects on 
minority and low-income populations means an 
adverse effect that:

1. Is predominately borne by a minority 
population and/or a low-income popu-
lation 

2. Will be suffered by the minority popula-
tion and/or low-income population and 
is appreciably more severe or greater 
in magnitude than the adverse effect 
that will be suffered by the non-minori-
ty population and/or non-low-income 
population

The overall context for the Proposed Action orig-
inates in the late 1990s through the acquisition 
of the Site by MSCAA.  Disproportionately high 
and adverse effects in the form of unacceptable 
aircraft noise impacts were identified at that time.  
Mitigation, long-range planning, and communi-
ty outreach involving the Site has occurred since 
that time.  In the early 1990s, the Site was iden-
tified as part of the Memphis Airport Area Land 
Use Study Final Report. 

The Proposed Action Site is located in an area 
with a larger percentage of minority and low-in-
come populations, when compared to Tennes-
see, U.S. EPA Region 4, and national percentages.  
Therefore, identified adverse impacts are further 
considered through the lens of environmental 
justice.  This Draft EA Report has identified minor 
short-term and long-term adverse impacts to re-
sources areas, when compared to the No Action 
Alternative.  However, no significant adverse im-
pacts have been identified in this Draft EA Report.  
Disproportionately high and adverse effects, in 
the form of unacceptable aircraft noise impacts, 
have been previously mitigated as part of a noise 
buyout program.  The context and intensity of the 
identified short-term and long-term minor ad-
verse impacts associated with the Proposed Ac-
tion have been evaluated.  The Proposed Action 
is not anticipated to lead to a disproportionately 
high and adverse impact to an environmental jus-
tice population due to: 

• Significant adverse impacts in resource 
areas evaluated in this Draft EA Report  
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• Impacts to the physical or natural envi-
ronment in a way that is unique to the 
environmental justice population

3.12.3.3  CHILDREN’S ENVIRONMENTAL 
HEALTH AND SAFETY RISK
Environmental health and safety impacts to chil-
dren are evaluated as a separate resource area 
because children may experience the intensi-
ty of these impacts differently, when compared 
to adults exposed to the same Proposed Action 
(FAA 2020).  Children are more heavily exposed 
to toxins in proportion to their body weight and 
are more likely to exhibit behaviors that put 
them at a greater risk for exposure to hazards 
(FAA 2020). 

The Proposed Action Site is not located near a 
school (Attachment 8).  According to the Phase I 
ESA, the Proposed Action is not associated with 
environmental health risks attributable to sub-
stances that a child is likely to come in contact 
with or ingest, such as toxic products, soil, drink-
ing water, or other recreational waters.  While not 
considered recreational waters, the Proposed Ac-
tion Site includes a storm water detention pond 
(Figure 3).  In addition, air emissions associated 
with the Proposed Action are anticipated to have 
minor adverse impacts on air quality based on 
mobile source emissions related to the construc-
tion and long-term operation of the facility. 

Consideration is also given to pedestrians, cy-
clists, and other vehicles in the vicinity of the 
Proposed Action Site.  The assumptions for rou-
tine long-term operation of the Proposed Action 
include movement of approximately 240 delivery 
trucks and approximately 200 employee vehicles 
accessing the facility 24 hours per day.  The East 
Holmes Road Site Preparation Trip Generation Re-
port and Traffic Analysis Memorandum indicates 
that the proposed Site development activities 
will have a significant adverse impact on neigh-
borhood traffic along East Holmes Road (Barge 
2021).

All vehicles associated with the Proposed Action 
will be required to the uphold speed limit.  The 
posted speed limit along East Holmes Road is 
40 miles per hour and Swinnea Road is 35 miles 
per hour.  Based on operation assumptions, the 
Proposed Action would result in an increase in 
traffic on East Holmes when compared to the No 
Action Alternative.  The operation assumptions 
for fleet and employee vehicle movement is not 
considered a significant contributor to injuries to 
children. 

This Draft EA Report has identified minor, short-
term and long-term adverse impacts to resource 
areas that relate to children’s environmental 
health and safety risks, when compared to the 
No Action Alternative.  The context and intensity 
of factors associated with children’s environmen-
tal health and safety risks have been evaluated in 
this Draft EA Report.  The Proposed Action is not 
anticipated to lead to a disproportionate health 
or safety risk to children, relating to asthma, un-
intentional injuries, developmental disorders, or 
cancer.

3.12.3.4  NO ACTION ALTERNATIVE
There would be no changes to socioeconomics, 
environmental justice, or children’s environmen-
tal health risks and safety risks under the No Ac-
tion Alternative.  The Site would remain vacant 
and underutilized. 

3.12.4  MITIGATION
Based on the findings in this Draft EA Report, 
mitigation for socioeconomics, environmental 
justice, and children’s environmental health and 
safety risks is not proposed. 

3.13  VISUAL EFFECTS
3.13.1  REGULATORY SETTING
Visual effects deal broadly with the extent to 
which the Proposed Action would either (1) pro-
duce light emissions that create annoyance or 
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interfere with activities or (2) contrast with, or 
detract from, the visual resources and/or the vi-
sual character of the existing environment (FAA 
2020).  Visual effects in this Draft EA Report are 
discussed in two categories:  (1) light emissions 
and (2) visual resources and visual character (FAA 
2020).

Light emissions include any light that emanates 
from a light source into the surrounding environ-
ment (FAA 2020).  Visual resources include build-
ings, sites, traditional cultural properties, and 
other natural or manmade landscape features 
that are visually important or have unique char-
acteristics (FAA 2020).  Visual character refers to 
the overall visual makeup of the existing environ-
ment where the proposed action is located (FAA 
2020).  For example, areas in close proximity to 
densely populated areas generally have a visual 
character that could be defined as urban versus 
areas having a visual character defined by open 
grass fields, forests, mountains, or deserts (FAA 
2020).

Although there are no federal special purpose 
laws or requirements specific to light emissions 
and visual effects, there are special purpose laws 
and requirements relevant to other resource ar-
eas such as Section 106 of the National Historic 
Preservation Act, U.S. DOT Act Section 4(f), the 
Wild and Scenic Rivers Act, and the Coastal Zone 
Management Act (FAA 2020).  In addition, state 
and local regulations, policies, and zoning ordi-
nances apply to visual effects, as discussed be-
low.

3.13.2  AFFECTED ENVIRONMENT
The affected environment considered for this 
resource area includes both the visual resources 
and visual character effects.  The 245.8-acre Site 
is located on the south side of East Holmes Road 
and the west side of Swinnea Road in Memphis, 
Tennessee, approximately 1 mile south of MEM, 
at the Tennessee/Mississippi state line (Figure 1).  
The Site is predominantly wooded and contains 
jurisdictional wetlands and streams.  A Texas Gas 

Company natural gas pipeline transects the north 
portion of the Site.  A TVA power line easement 
crosses the south Site parcel and a Valero and 
MLGW gas line easement is along the west and 
south Site boundaries (Figure 2).  The surround-
ing land uses consist of a mix of vacant, forest-
ed land, commercial industrial development, and 
places of worship. 

Light Emissions
The current level of light emissions at the Pro-
posed Action Site includes glare emanating pri-
marily from street and vehicle lighting along East 
Holmes Road and Swinnea Road.  Frequent over-
head aircraft traffic also contributes to the light 
emissions at the Site. 

Visual Resources and Visual Character
The visual character of the Proposed Action Site is 
characterized by forested areas, open grass cov-
ered areas, and two utility easement access roads 
that bisect the Site.  The wetlands and ponds at 
the Site are primarily located in densely wooded 
areas.  Attachment 3 includes representative pho-
tos of the Proposed Action Site. 

3.13.3  ENVIRONMENTAL 
CONSEQUENCES

3.13.3.1  PROPOSED ACTION
A portion of the Proposed Action Site would be 
visible from East Holmes Road and the Tennes-
see/Mississippi state line (Figure 3).  The Pro-
posed Site Plan reflects the consideration of wet-
lands, streams, THC-surveyed sites, and adjacent 
parcels.  The Site design includes setbacks from 
Swinnea Road and east-adjacent parcels.

The presence of future cargo holding or distribu-
tion facilities at the Proposed Action Site will per-
manently alter the Site and viewshed from East 
Holmes Road and the Tennessee/Mississippi state 
line (Figure 3).  Visual character and visual effect 
impacts from the Proposed Action will be mini-
mized through design planning and compliance 
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with FAA lighting regulations and the Memphis 
and Shelby County Unified Development Code to 
reduce the potential for significant adverse im-
pacts. 

Light Emissions
The Proposed Action will result in minor long-
term adverse impacts due to light emissions 
when compared to the No Action Alternative.  
The Proposed Action will result in sources of 
nighttime light emissions, including exterior/in-
terior security lighting and vehicle lighting asso-
ciated with the movement of fleet and employee 
vehicles during non-daylight hours.  Exterior se-
curity lighting would remain directional and fo-
cus on exterior entrances, bay doors, and parking 
lots to minimize adverse offsite impacts of light-
ing such as light trespass and obtrusive light.  
Lighting will comply with Article 4 – General De-
velopment Standards of the Memphis and Shelby 
County Unified Development Code for outdoor 
site lighting and FAA requirements for lighting 
within a flight path.  A lighting plan example, 
based on a similar project recently completed by 
the developer of the MSCAA land release for the 
Ketchum Road property, is included in Figure 10.  
The exterior lighting elements will be similar to 
those proposed for the Ketchum Road distribu-
tion/e-commerce fulfillment facility. 

The conceptual design planning includes siting 
the proposed facilities to allow for the greatest 
distance between the proposed facilities and ad-
jacent parcels, while avoiding impacts to onsite 
water resources (Figure 3).  In addition, vegeta-
tion along the perimeter of the Site, will reduce 
the potential for significant adverse impacts of 
light emissions encroachment into the surround-
ing parcels. 
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Figure 10 - Engineering Site Plan 
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FIGURE 10
EXAMPLE LIGHTING PLAN
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Visual Character
The Proposed Action will result in minor short-
term and long-term adverse impacts to visual 
character when compared to the No Action Al-
ternative.  Short-term impacts to visual character 
relate to the construction phases of the Proposed 
Action.  The haul routes proposed for the Pro-
posed Action begin and terminate at East Holmes 
Road (Figure 8).  The Site preparation construc-
tion and future facilities construction will be most 
visible at the north west portion of the Site, near 
the intersection of East Holmes Road and Swin-
nea Road.  There is not a direct line of sight from 
the proposed haul routes to occupied adjacent 
parcels.  The nearest occupied parcel to the haul 
routes is the Pentecostal Praise Church of God 
in Christ located at 2922 East Holmes Road.  The 
heavily wooded area and approximately 500 feet 
of distance between the church and the nearest 
proposed haul route will interrupt sight lines to 
the construction site.  The short-term impacts to 
visual character resulting from the construction 
phases of the Proposed Action will not rise to the 
level of significant adverse impacts.

Long-term impacts to visual character relate to 
the operation of future cargo holding or distribu-
tion facilities.  Proposed design planning includes 
vegetative buffers at the Proposed Action Site to 
interrupt sight lines from adjacent properties (Fig-
ure 3).  Based on design planning and compliance 
with the Memphis and Shelby County Unified De-
velopment Code, the long-term impacts to visual 
character resulting from the operation of the Pro-
posed Action will not rise to the level of signifi-
cant adverse impacts. 

3.13.3.2  NO ACTION ALTERNATIVE
There would be no changes to visual effects un-
der the No Action Alternative.

3.13.4  MITIGATION
Based on the lack of significant adverse impacts 
to visual effects associated with the Proposed Ac-
tion, mitigation is not proposed.

3.14  WATER RESOURCES
3.14.1  REGULATORY SETTING
According to FAA Order 1050.1F, water resources 
are surface waters and groundwater that are im-
portant in providing drinking water and in sup-
porting recreation, transportation, commerce, in-
dustry, agriculture, and aquatic ecosystems (FAA 
2020).  This Draft EA Report includes analysis of 
the potential for disruption of water systems as 
well as potential impacts to the quality of wa-
ter resources (FAA 2020).  This section includes 
analysis of the following:  wetlands, floodplains, 
surface waters, groundwater, and Wild and Sce-
nic Rivers. 

The primary statutes, Executive Order, and guid-
ance related to the protection of water resources 
considered in this Draft EA Report are as follows:

1. Clean Water Act

2. Fish and Wildlife Coordination Act

3. Executive Order 11990, Protection of 
Wetlands

4. The U.S. EPA Navigable Waters Protec-
tion Rule

5. U.S. DOT Order 5660.1A, Preservation of 
the Nation’s Wetlands

6. 2010 Tennessee Code 69-3-108 — Per-
mits

3.14.2  AFFECTED ENVIRONMENT
The approximately 245-acre Site is located on 
a local drainage divide.  The principal drain-
age on the Site is Hurricane Creek, which flows 
northeasterly into Nonconnah Creek, and the 
Nonconnah Creek Watershed, located in north-
west Mississippi and southwest Tennessee.  The 
southwestern portion of the Site is drained by 
a southwesterly flowing unnamed tributary that 
feeds into Rocky Creek in DeSoto County, Mis-
sissippi.  Rocky Creek flows west then northwest, 
emptying into Horn Lake Creek in Shelby Coun-
ty, Tennessee. 
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3.14.2.1  WETLANDS AND SURFACE 
WATERS
In the Aquatic Resource Assessment Report sub-
mitted to the TDEC Division of Water Resources 
(DWR) and the United States Army Corps of En-
gineers (USACE), six streams, ten wetlands, nine 
wet weather conveyances (WWC), and seven 
pond features were identified at the Proposed 
Action Site (EnSafe 2020b) (Attachment 9).  The 
regulated aquatic features at the Proposed Ac-
tion Site are depicted on Figure 4.  Agency con-
currence regarding the Hydrologic Determi-
nation of the aquatic features of the Proposed 
Action Site is included in Attachment 1. 

According to the Aquatic Resource Assessment 
Report, six streams are identified on the Pro-
posed Action Site, totaling 9,461 linear feet (At-
tachment 9).  Stream 1, also identified as Hurri-
cane Creek, is approximately 3,395 linear feet in 
length.  Stream 1 flows in a northwesterly direc-
tion across much of the Site and is located within 
the Lower Nonconnah Creek watershed (Figure 
4).  WWCs 1, 2, 3, 4, 5, 7, and 8 drain into Stream 
1.  Streams 2 and 3 both flow roughly parallel in 
a northerly direction in the northeast quadrant 
of the Site within the Lower Nonconnah Creek 
watershed (EnSafe 2020b).  Both streams drain 
into Stream 4, which flows in a northwesterly 
direction.  Streams 2 and 3 measure approxi-
mately 1961 and 1521 linear feet, respectively, 
while the onsite portion of Stream 4 measures 
approximately 699 linear feet.  Streams 5 and 6 
both flow in a generally westerly direction and 
meet at a confluence near the Site’s west proper-
ty boundary.  Stream 5 receives hydrologic input 
from Wetland 10.  Streams 5 and 6 are within the 
Horn Lake Creek watershed, and measure 675 
and 1210 linear feet, respectively (EnSafe 2020b).  
The USACE and TDEC DWR review of the Aquat-
ic Resource Assessment Report concurred with 
the Hydrologic Determination with respect to 
steams (Attachment 1).

According to the Aquatic Resource Assessment 
Report, there are ten wetlands identified on the 
Proposed Action Site, totaling 2.93 acres (Attach-
ment 9).  The wetlands are depicted on Figure 4.  
Wetland 1 measures approximately 1.61 acres in 
size and receives drainage from Stream 1.  Wet-
land 2 measures approximately 0.35 acre in size 
and is hydraulically fed by seepage through the 
Pond 3.  Wetland 3 measures approximately 0.13 
acre in size and drains eastward into WWC 6.  
Wetland 4 measures approximately 0.19 acre in 
size and drains into Stream 2.  Wetland 5 mea-
sures approximately 0.25 acre in size and drains 
into Stream 3.  Wetlands 6 and 7 measure ap-
proximately 0.04 acre and 0.17 acre in size, re-
spectively.  Though not adjacent to each other, 
Wetlands 6 and 7 are connected to each other, 
and to Wetland 5, through Stream 3.  Wetland 8 
measures approximately 0.01 acre in size and is 
not connected to any streams or WWC.  Wetland 
9 measures approximately 0.03 acre in size and 
is connected to WWC 9 and Wetland 10.  Wet-
land 10 measures approximately 0.15 acre in size 
and is connected to WWC 9 and Stream 5.  The 
USACE and TDEC DWR review of the Aquatic Re-
source Assessment Report concurred with the Hy-
drologic Determination with respect to wetlands 
(Attachment 1).

According to the Aquatic Resource Assessment 
Report, nine WWCs are identified on the Pro-
posed Action Site, totaling 1,846 linear feet (At-
tachment 9).  WWCs are not considered jurisdic-
tional by the USACE, nor do they require permits 
for alteration by TDEC.  However, they are regu-
lated under the requirements of 2010 Tennessee 
Code Title 69 — Waters, Waterways, Drains and 
Levees, Chapter 3 Water Pollution Control, Part 
1 Water Quality Control Act § 69-3-108(q) which 
states that (1) The alteration of a WWC shall re-
quire no notice or approval provided that it is 
done in accordance with all of the following con-
ditions:
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A. (The activity may not result in the discharge 
of waste or other substances that may be 
harmful to humans or wildlife;

B. Material may not be placed in a location or 
manner so as to impair surface water flow 
into or out of any wetland area;

C. Sediment shall be prevented from entering 
other waters of the state;

i. Erosion and sediment controls shall be de-
signed according to the size and slope of 
disturbed or drainage areas to detain run-
off and trap sediment and shall be properly 
selected, installed, and maintained in ac-
cordance with the manufacturer’s specifica-
tions and good engineering practices;

ii. Erosion and sediment control measures 
shall be in place and functional before 
earth moving operations begin, and shall 
be constructed and maintained throughout 
the construction period.  Temporary mea-
sures may be removed at the beginning of 
the work day, but shall be replaced at the 
end of the work day;

iii. Checkdams shall be utilized where runoff 
is concentrated.  Clean rock, log, sandbag 
or straw bale checkdams shall be properly 
constructed to detain runoff and trap sedi-
ment.  Checkdams or other erosion control 
devices are not to be constructed in stream.  
Clean rock can be of various type and size, 
depending on the application.  Clean rock 
shall not contain fines, soils or other wastes 
or contaminants; and

D. Appropriate steps shall be taken to ensure 
that petroleum products or other chemical 
pollutants are prevented from entering wa-
ters of the state.  All spills shall be reported 
to the appropriate emergency management 
agency and to the division.  In the event of 

a spill, measures shall be taken immediately 
to prevent pollution of waters of the state, 
including groundwater.

(2)  There shall be no additional conditions upon a 
person’s activity within a wet weather conveyance.  
This subdivision (q)(2) does not apply to national 
pollutant discharge elimination system permits.

According to the Aquatic Resource Assessment Re-
port, seven ponds are identified on the Proposed 
Action Site, totaling 2.96 acres.  Ponds are not con-
sidered jurisdictional by the TDEC DWR.  However, 
the USACE review of the report concurred with the 
Hydrologic Determination with respect to ponds 
(Attachment 1).

3.14.2.2  FLOODPLAINS 
A review of the Federal Emergency Management 
Agency, National Flood Hazard Layer (Panels 
47157C0440F and 47157C0580F) indicates the 
Proposed Action Site is in unshaded Zone X, an 
area of minimal flood hazard.  Zone X is an area 
determined to be outside the 500-year flood zone 
and protected by levee from the 100-year flood.  
The Flood Hazard Layers are included in Attach-
ment 9. 

3.14.2.3  GROUNDWATER
According to the Phase I ESA, groundwater flows 
south toward Nonconnah Creek, located approxi-
mately 0.4 mile south of the Proposed Action Site 
(ECS 2019).  The Phase I ESA did not identify evi-
dence of RECs in connection with the Site, includ-
ing contaminated sites within or in the immediate 
vicinity of the Proposed Action area. (ECS 2019).

3.14.2.4  WILD AND SCENIC RIVERS
Based on a review of the National Park Service, 
Nationwide Rivers Inventory, there are no wild or 
scenic rivers in the Memphis, Tennessee, area.  The 
Obed River is the only federally designated Wild 
and Scenic River in Tennessee.  The Obed River is 
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part of the Cumberland Plateau in Tennessee, 
approximately 350 miles east of the Site.  The 
Proposed Action does not occur in an area that 
would impact a federally designated Wild and 
Scenic River.  The Nationwide Rivers Inventory 
map is included in Attachment 9.

3.14.3  ENVIRONMENTAL 
CONSEQUENCES
The Proposed Action is located in an area that 
will impact some of the aquatic resources iden-
tified at the Site.  Proposed Site preparation ac-
tivities are anticipated to reflect the conceptual 
design depicted in Figure 3.  However, should 
changes occur to the Proposed Site design, ad-
ditional impacts will be addressed through the 
applicable permitting and processes.  Figure 4 
depicts the conceptual site plan including ap-
proximately 1.8 million sf of facility space at the 
Site, and the identified aquatic features of the 
Site.  USACE Nationwide permits, and TDEC Gen-
eral Aquatic Resource Alteration Permits (ARAP) 
will be required for Site preparation activities.

Pollution prevention measures associated with 
the Proposed Action include compliance with 
the NPDES Stormwater Permitting Program.  The 
Proposed Action will involve redevelopment of 
approximately 75 acres, including clearing, grad-
ing, and excavation, resulting in an area of dis-
turbance of greater than one acre.  Overall, ap-
proximately 100 acres of the 245-acre Site will 
be disturbed.  The proposed onsite stormwater 
detention pond will be regulated under NPDES 
permits for common pollutants found in indus-
trial settings, such as petroleum in stormwater 
runoff from impervious surfaces.  The Proposed 
Action will require a construction stormwater 
general permit, issued by the TDEC DWR.  The 
proposed activity for the Site also falls under the 
requirement for Tennessee NPDES Multi-Sector 
Stormwater Permit for Industrial Activities and 
the U.S. EPA Sector P:  Freight Transportation 
Facilities regulations.  As a part of the permit, a 
site-specific SWPPP must be developed. 

3.14.3.1  WETLANDS AND SURFACE 
WATERS
The Proposed Site design was developed to min-
imize, to the greatest extent, the impact to onsite 
aquatic resources.  The Proposed Action, in its 
current configuration, is anticipated to impact 
Stream 1, WWCs 1, 2, 3, and 9, Wetlands 8 and 9, 
and Pond 1. 

The Proposed Action would result in one per-
manent and one temporary impact to Stream 1 
(Figure 8). The proposed impact includes the in-
stallation of two, approximately 30-foot stream 
crossings:  one permanent and one temporary, 
construction-related stream crossing.  The sec-
tions of new road would require a diversion of 
Stream 1 into a culvert beneath the portion of 
proposed new road.  The stream crossing in-
stalled during construction as a haul route would 
be removed after construction is completed.  Im-
pacts to the other identified aquatic resources 
will result from the placement of fill at the Pro-
posed Action Site. 

Alteration of the identified aquatic resources 
will require USACE notification, a USACE Nation-
wide permit, and two General ARAPs from TDEC.  
However, based on the acreages and linear feet 
impacted by the Proposed Action, mitigation 
is not anticipated based on USACE and TDEC 
regulatory thresholds.  A CWA 404 USACE Na-
tionwide Permit 39 for Commercial and Institu-
tional Developments is anticipated for impacts 
relating to Stream 1, Wetlands 8 and 9, and Pond 
1.  The estimated impacts include 30.56 linear 
feet at Stream 1, associated with a permanent 
stream crossing, the combined total acreage of 
Wetlands 8 and 9 (0.04 acres), and the Pond 1 
acreage (0.13 acres).  Thresholds for the USACE 
Nationwide Permit 39 for Commercial and Insti-
tutional Developments include stream impacts 
not greater than 300 linear feet and wetland/
other water (e.g., ponds) impacts not greater 
than 0.5 acre.  The impacts to aquatic resources 
resulting from the Proposed Action, in its current 
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configuration, does not trigger the USACE per-
mit thresholds.  Prior to the start of construction, 
a USACE Nationwide Permit 30 Pre-Construction 
Notification would be required.

In addition, two CWA 401 TDEC General ARAPs 
are anticipated based on the impacts to Stream 
1 and Wetlands 8 and 9.  A TDEC General ARAP 
for construction or removal of minor road cross-
ings is anticipated for impacts relating to Stream 
1.  A TDEC General ARAP for minor alterations 
to wetlands is anticipated for impacts relating to 
Wetlands 8 and 9 (combined 0.04 acres).  Thresh-
olds for ARAP include stream impacts not great-
er than 200 linear feet and wetland impacts not 
greater than 0.1 acre for medium quality wet-
lands and 0.25 acre for low-quality wetlands.  
The impacts to aquatic resources resulting from 
the Proposed Action, in its current configuration, 
does not trigger the TDEC General ARAP permit 
thresholds.  Initial coordination with TDEC re-
garding permitting costs confirmed the lack of 
mitigation required for the both the permanent 
and temporary stream crossings.  Email corre-
spondence from TDEC, dated November 24, 
2020, is included in Attachment 1. 

The State of Tennessee, under § 69-3-108(q), 
states that the alteration of a WWC shall require 
no notice or approval provided that it is done in 
accordance with the conditions previously men-
tioned.  The Proposed Action would be subject to 
the conditions laid out in Section 3.14.2.1 based 
on the proposed impact to WWCs 1,2,3, and 9. 

Further, the Proposed Action is anticipated to 
result in approximately 72.5 acres of new imper-
vious surface at the Site.  Overall, approximately 
77 acres of the 245-acre Site will be disturbed 
(Figure 8).  An approximately 4-acre stormwa-
ter detention pond is proposed to capture the 
anticipated increase in stormwater runoff at the 
Proposed Action Site (Figure 8).  The proposed 
detention pond would be designed to han-
dle typical stormwater retention.  However, an 

emergency outfall with capacity to handle added 
stormwater during a 50-year storm event may be 
included in the final design. 

Prior to commencement of construction activi-
ties, a Notice of Intent for Construction Activity 
Stormwater Discharges would be sent to TDEC 
DWR.  In addition, installation of sediment con-
trols such as filter berms and silt fences will be 
required to capture and retain mobilized debris 
and sediment during construction.  Following 
construction activities, a site-specific SWPPP and 
the Notice of Intent will be required for TDEC 
review.  Preliminary coordination with the TDEC 
DWR with respect to stormwater at the Proposed 
Action Site is included in Attachment 1. 

Requirements for coverage under an industri-
al stormwater permit include development of 
a written SWPPP, implementation of control 
measures, and submittal of a request for permit 
coverage, usually referred to as the Notice of 
Intent.  The SWPPP will provide an assessment 
of potential sources of pollutants in stormwater 
runoff, such as petroleum, and control measures 
that will be implemented at the facility to mini-
mize the discharge of these pollutants in runoff 
from the Proposed Action Site.  These control 
measures include site-specific best management 
practices, maintenance plans, inspections, em-
ployee training, and reporting.

Minor short-term and long-term adverse im-
pacts to water quality are associated with the 
Proposed Action when compared to the No Ac-
tion Alternative.  The impacts to water resources 
relate to Site disturbances associated with the 
proposed construction, the permanent alter-
ation of streams and wetlands, and an increase in 
impervious surfaces at the Site.  The impacts to 
water resources will be minimized though com-
pliance with existing regulations, alternation of 
steam and wetland permitting, design planning, 
and best management practices to minimize the 
impacts to the fullest extent possible. 
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3.14.3.2  FLOODPLAINS
The Proposed Action Site is not located within 
a 100-year or 500-year flood zone.  Impacts to 
floodplains are not anticipated by the Proposed 
Action.  Zone X is an area determined to be out-
side the 500-year flood and protected by levee 
from a 100-year flood.

3.14.3.3  GROUNDWATER
Impacts to groundwater are not anticipated by 
the Proposed Action.  Extraction of groundwater 
for use as irrigation is not proposed and is pro-
hibited by Shelby County Groundwater Quality 
Control Board for potable, irrigation, or other 
uses (Shelby County 2018.) 

3.14.3.4  WILD AND SCENIC RIVERS
The Proposed Action does not occur in an area 
that would impact a federally designated Wild 
and Scenic River. 

3.14.4  NO ACTION ALTERNATIVE
There would be no changes to water resources 
under the No Action Alternative. 

3.14.5  MITIGATION
Based on a lack of impacts to water resources 
that trigger regulatory thresholds, mitigation is 
not anticipated for the Proposed Action in its 
current configuration. However, should changes 
occur to the Proposed Site design, additional im-
pacts will be addressed through the applicable 
USACE and TDEC permitting and processes. 
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4.0  CONCLUSIONS
This Draft EA Report has been prepared pursu-
ant to NEPA to evaluate the environmental im-
pacts associated with the Proposed Action.  The 
Proposed Action comprises the preparation of 
approximately 245 acres of MSCAA-owned land 
(the Site) in Memphis, Shelby County, Tennessee, 
for development by private companies with an 
interest in constructing cargo holding or distri-
bution facilities. 

This Draft EA Report describes the following re-
source areas and assesses the potential for the 
Proposed Action to affect these resources areas:  
air quality; biological resources; climate; coastal 
resources; U.S. DOT Act, Section 4(f); farmlands; 
hazardous materials; historical, architectural, and 
cultural resources; land use; natural resources 
and energy supply; noise and noise-compatible 

land use; socioeconomics, environmental justice, 
and children’s environmental health and safety 
risks; visual effects; and water resources.  The 
Proposed Action would result in some minor 
short-term and long-term impacts to resources.  
However, no significant impacts to resource ar-
eas are anticipated.

Table 5 includes a summary of the short-term 
and long-term impacts resulting from the Pro-
posed Action. Based on the analysis presented 
in this Draft EA Report and on the coordination 
to date with project agencies, the impacts asso-
ciated with the Proposed Action are not expect-
ed to have significant impacts to the assessed 
resource areas.  This Draft EA Report concludes 
an EIS is not required and a Finding of No Signif-
icant Impact is appropriate. In alphabetical order

Table 5 - Summary of Short-Term and Long-Term Impacts

Resource Area Short-Term Impacts Long-Term Impacts

Air Quality  

Biological Resources  

Climate  

Farmlands  

Hazardous Materials, Solid Waste, and Pollution Prevention  

Land Use 

Natural Resources and Energy Supply  

Noise and Noise-Compatible Land Use  

Socioeconomics*  

Visual Effects  

Water Quality  

Note: * Impacts to socioeconomics are identified as beneficial due to the potential for job creation.
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5.1  LIST OF AGENCIES AND PERSONS CONSULTED
Name Department Division Title

Chee Yen Chew City of Memphis Engineering 
Administrator

Jeffrey Penzes Memphis and Shelby County Office of Planning 
and Development Principal Planner

James Elcan Memphis District Corps of 
Engineers Biologist

E. Patrick McIntyre, Jr. State Historic Preservation Officer Executive Director

Kendra Abkowitz, PhD Tennessee Department of 
Environment and Conservation

Director of Policy and 
Sustainable Practices

Benjamin Almassi Tennessee Department of 
Environment and Conservation

Division of Solid 
Waste Management

Environmental 
Consultant

Lew Hoffman Tennessee Department of 
Environment and Conservation

Division of Water 
Resources

Environmental 
Consultant

Patrick Lemons Tennessee Department of 
Environment and Conservation

Tennessee Wildlife 
Resource Agency Wildlife Manager

Tom Moss, P.G. Tennessee Department of 
Environment and Conservation

Division of Water 
Resources 

Environmental Review 
Coordinator

Tom Word Memphis Light, Gas and Water 
Division Utility Coordinator

Amy Hume Tennessee Department of 
Transportation  

Environmental 
Division, NEPA 
Special Projects

Local Programs 
Coordinator 

Jackie Marie Reed United States Department of 
Agriculture Resource Soil Scientist

Robbie Sykes United States Fish and Wildlife 
Service

Supervisory Fish and 
Wildlife Biologist

5.0  LIST OF PREPARERS (In alphabetical order)

Stephen Abille, CPP 
EnSafe

Peter Kauffmann PE, PTOE, AICP
Barge Design Solutions

Nathan Rinehart, GISP
EnSafe

Andrew Buchner, RPA 
Panamerican Consultants, Inc.

Kristin Lehman, CHMM
EnSafe

Mark Senne GISP
EnSafe

Andrew Cleary, GISP
Edwards Pitman

Carlos Linares
EnSafe

Velita Thornton, Q.H.P.-IT
EnSafe

Aaron Conti, PWS, TN-QHP 
EnSafe  

Lori Morris, PE
MSCAA

Chris Triplett, PE, PMP
EnSafe

Russ Danser, A.I.C.P.
Edwards Pitman

David Pearce
Edwards Pitman

Andrew Zimmerman, GISP
EnSafe
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Abbreviations and 
Acronyms

SECTION 6.0
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6.0  ABBREVIATIONS AND ACRONYMS
-A-A-

ACS American Community Survey
APE Area of Potential Effects 
AQI Air Quality Index 
ARAP Aquatic Resource Alteration Permit
ASTM ASTM International 

-C-C-
CAA Clean Air Act 
CEQ Council on Environmental Quality 
CFR Code of Federal Regulations 
CWA Clean Water Act

-E-E-
EA Environmental Assessment 
EIS Environmental Impact Statement
EMP Employment District
ESA Environmental Site Assessment

-F-F-
FAA Federal Aviation Administration
FR Federal Register

-G-G-
GHG Greenhouse Gas 
GHGRP Greenhouse Gas Reporting Program

-H-H-
HHS United States Department of Human and Health Services 

-I-I-
IPaC Information for Planning and Conservation

-K-K-
K-8 Kindergarten through 8th 

-L-L-
LOS Level of Service
LUCB Land Use Control Board

-M-M-
MEM Memphis International Airport
MLGW Memphis Light, Gas and Water
MOVES Motor Vehicle Emission Simulator
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MPO Metropolitan Planning Organization
MSCAA Memphis Shelby County Airport Authority

-N-N-
NAAQS National Ambient Air Quality Standards 
NEPA National Environmental Policy Act 
NPDES National Pollutant Discharge Elimination System 
NRCS Natural Resources Conservation Service 
NRHP National Register of Historic Places 

-P-P-
PM2.5 Particulate matter less than 2.5 microns in diameter
PM10 Particulate matter less than 10 microns in diameter 

-R-R-
REC Recognized Environmental Condition 

-S-S-
sf Square feet
SHPO State Historic Preservation Office 
SIDA Security Identification Display Area 
SIP State Implementation Plan
SWPPP Stormwater Pollution Prevention Plan

-T-T-
TC Tennessee Historical Commission
TDEC Tennessee Department of Environment and Conservation
TIP Transportation Improvement Program
TIS Traffic Impact Study
TNM Traffic Noise Model 
TVA Tennessee Valley Authority

-U-U-
USACE United States Army Corps of Engineers
U.S.C. United States Code 
USDA United States Department of Agriculture
U.S. DOT United States Department of Transportation
U.S. EPA United States Environmental Protection Agency
USFWS United States Fish and Wildlife Service 

-W-W-
WWC Wet Weather Conveyance
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ENGINEERING | ENVIRONMENTAL | HEALTH & SAFETY | TECHNOLOGY 
5724 Summer Trees Drive | Memphis, Tennessee  38134 | P 901- 372-7962 | F 901-372-2454 | www.ensafe.com 

December 14, 2020 
 
 
 
Robbie Sykes         Email: robbie_sykes@fws.org 
Supervisory Fish and Wildlife Biologist     
United States Fish and Wildlife Service 
446 Neal Street 
Cookeville, Tennessee 38501 
 
Re: Memphis-Shelby County Airport Authority — Holmes Road Development Project 

245-acre Tract at the Southeast Corner of East Holmes Road and Swinnea Road 
Memphis, Shelby County, Tennessee 

 
Dear Mr. Sykes: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 250-acre 
tract of vacant MSCAA-owned property for future light industrial development. The lead federal agency for 
the undertaking is the Federal Aviation Administration. The project consists of preparation of approximately 
250 acres (the Site), development construction, and operation of future light industrial facilities. On behalf 
of the MSCAA, EnSafe Inc. seeks concurrence that no federally protected species or designated critical 
habitat will be affected by the project. 
 
The Site is located approximately one mile south of the Memphis International Airport (MEM) at the 
southeast corner of East Holmes Road and Swinnea Road, north of the Tennessee/Mississippi State Line, in 
Memphis, Shelby County, Tennessee (Figure 1). A physical address does not exist for the entire Site; it is 
comprised of three tax parcels (09440000107, 09440000128, and 09440000129) totaling 245.8 acres. The 
project Site coordinates and surrounding area uses are depicted on Figure 2. The Site is vacant and 
predominantly wooded. A Tennessee Valley Authority power line easement is located within the south 
parcel, a Texas Gas Company natural gas pipeline easement crosses the north parcels, and a Valero and 
Memphis Light, Gas and Water easement traverses along the south and west Site boundaries (Figure 2). 
Representative Site photos and aerial photographs are included in Attachment 1. 
 
The purpose of the project is to prepare the Site for development by private companies with an interest in 
constructing cargo holding or distribution facilities. A preliminary site plan identifies the potential for 
approximately 1.5 million square feet of facility space at the Site with approximately 300,000 square feet of 
additional space allotted for future growth, if needed (Figure 3). 
 
Site preparation will include tree removal, grading, filling, utility main extensions, and stream crossings to 
allow for future site pad development by private companies. The MSCAA proposes to oversee the extension 
of sanitary sewer and water services, installation of gas and electrical services and meters, installation of 
stream crossings, construction of new streams, and placement of fill to bring future building pads, parking 
lots, and driveways to required elevations. A reasonably foreseeable connected action includes the 
construction of facilities by a private developer(s) and the long-term operation of future facilities by a long-
term MEM tenant(s). Site developers and tenants have not been identified at this time.  
 
The Site is located on a local drainage divide. The principal drainage on the Site is Hurricane Creek, which 
flows northeasterly into Nonconnah Creek, and the Nonconnah Creek Watershed, located in northwest 
Mississippi and southwest Tennessee. The southwestern portion of the Site is drained by a southwesterly 
flowing unnamed tributary that feeds into Rocky Creek in DeSoto County, Mississippi. Rocky Creek flows 
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west then northwest, emptying into Horn Lake Creek in Shelby County, Tennessee. Horn Lake Creek was a 
tributary of the Mississippi River, but its hydrogeology has been highly modified.  
 
EnSafe submitted an Aquatic Resource Assessment Report to the Tennessee Department of Environment 
and Conservation (TDEC) and the United States Army Corps of Engineers identifying the following water 
resources at the Site: six streams, nine wet weather conveyances, ten wetlands, and seven pond features. 
Agency concurrence letters regarding the determinations and mapped water resources are included in 
Attachment 2. 
 
Any alterations to wet weather conveyances must be made in accordance with the requirements of 
Tennessee Code Annotated § 69-3-108(q). Any alterations to streams or wetlands would require 
authorization under an Aquatic Resource Alteration Permit. The conceptual site design includes 
consideration of water resources. To minimize the impacts to water resources, the proposed buildings on 
the Site have been positioned to avoid onsite water resources, to the extent possible.  
 
The United States Fish and Wildlife Service (USFWS), Information for Planning and Consultation (IPaC) 
website was reviewed for a list of federally protected species and migratory birds with the potential to occur 
in Shelby County (Attachment 3). In addition, the TDEC, Division of Natural Areas, Interactive Rare Species 
Database was reviewed. Output from the IPaC website and TDEC database list are included in Attachment 
3. 
 
During a site visit on April 15-16, 2020, EnSafe biologists identified herbaceous and aquatic habitat at the 
Site. The site inspection did not reveal any critical habitat of listed species or any of the threatened, 
endangered, or migratory birds with the potential to exist in Shelby County listed on the TDEC database or 
IPaC output. Dominant plants include a mix of grasses and herbaceous plants in the open areas (e.g., power 
line and gas pipeline easements) and hardwood forested areas dominated by maple (Acer rubrum and Acer 
negundo), Hickory species (Carya glabra), Hackberry (Celtis laevigata), cottonwood (Populus deltoides), 
Sweetgum (Liquidambar styraciflua), Oak (Quercus) species, and American elm (Ulmus americana).  
 
The USFWS bat occurrence maps included in Attachment 3, indicate the Indiana Bat and Northern Long-
Eared Bat species do not occur in Shelby County. However, during the April 15-16, 2020, site visit, EnSafe 
biologists conducted a habitat suitability survey for the Indiana Bat and Northern Long-Eared Bat, according 
to procedures outlined in the 2019 USFWS Range-Wide Indiana Bat Summer Survey Guidelines. Several 
snags were identified during the survey, but the snags did not generally exhibit a sufficient degree of peeling 
or shaggy bark, or any major cavities that would serve as suitable bat roosting habitat. The majority of snags 
observed were willow (Salix nigra) trees, and shagbark hickory (Carya ovata). The observed snags and 
aquatic resources were located within densely forested areas of the Site, considered unsuitable as flyway 
corridors for bats. Some portions of the larger streams in the northeast quadrant of the Site traverse cleared, 
open utility line easements, but these altered patches of land function as low resource value habitats. 
Representative photographs of the snags identified during the survey are included in Attachment 1. 
 
A review of a Phase I Environmental Site Assessment completed by EnSafe in June 2020 indicates the Site 
has experienced significant disturbance. Based on information reviewed, the Site was developed for 
residential use as early as the 1930s. A review of aerial photographs and other historical sources indicates 
portions of the Site were utilized for sand and gravel mining from around 1950 until 1979 (Attachment 1).  
Based on the substantial disturbance of the property and lack of suitable habitat, it is anticipated that no 
federally protected species or designated critical habitat will be affected by the preparation of the Site for 



Mr. Sykes 
December 14, 2020 

Page 3 
 

 

future development and operation of industrial facilities. We request your concurrence of the current 
property condition and request a finding of no further action regarding fish and wildlife resources. 
 
The preparation of the Site and future development will comply with the requirements set forth in the 
provisions of the National Environmental Policy Act. The USFWS is invited to comment on the proposed 
project and will have an opportunity to review and comment on a forthcoming Environmental Assessment, 
addressing how the proposed project would potentially impact economic, social, and environmental 
resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at klehman@ensafe.com or by phone at (901) 937-4378. 
 
 
Sincerely, 
 
EnSafe Inc. 
 
 

 
 
By:   Kristin J. Lehman 
 Senior Project Manager 
 
Enclosures: Figures; Attachments 
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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly a�ected by activities in the project area. However, determining the likelihood
and extent of e�ects a project may have on trust resources typically requires gathering additional
site-specic (e.g., vegetation/species surveys) and project-specic (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o�ce(s) with jurisdiction in the dened project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Shelby County, Tennessee

Local o�ce
Tennessee Ecological Services Field O�ce

  (931) 528-6481
  (931) 528-7075

446 Neal Street
Cookeville, TN 38501-4027

U.S. Fish & Wildlife ServiceIPaC
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of in�uence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly a�ected by activities in that area (e.g., placing a
dam upstream of a �sh population, even if that �sh does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water �ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e�ects to species, additional site-speci�c and
project-speci�c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o�ce and a species list which ful�lls this requirement can
only be obtained by requesting an o�cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local �eld o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

1

2

NAME STATUS
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Critical habitats
Potential e�ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

The birds listed below are birds of particular concern either because they occur on the USFWS Birds
of Conservation Concern (BCC) list or warrant special attention in your project location. To learn
more about the levels of concern for birds on your list and how this list is generated, see the FAQ
below. This is not a list of every bird you may nd in this location, nor a guarantee that every bird on
this list will be found in your project area. To see exact locations of where birders and the general
public have sighted birds in and around your project area, visit the E-bird data mapping tool (Tip:
enter your location, desired date range and a species on your list). For projects that occur o� the

Indiana Bat Myotis sodalis
There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/5949

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9045

Threatened

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

1

2
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Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird
species on your list are available. Links to additional information about Atlantic Coast birds, and
other important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization measures to
reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at
the top of your list to see when these birds are most likely to be present and breeding in your
project area.

Probability of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the FAQ
“Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting to
interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week months.) A
taller bar indicates a higher probability of species presence. The survey e�ort (see below) can be

NAME BREEDING SEASON (IF A
BREEDING SEASON IS INDICATED
FOR A BIRD ON YOUR LIST, THE
BIRD MAY BREED IN YOUR
PROJECT AREA SOMETIME WITHIN
THE TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS
ACROSS ITS ENTIRE RANGE.
"BREEDS ELSEWHERE" INDICATES
THAT THE BIRD DOES NOT LIKELY
BREED IN YOUR PROJECT AREA.)

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Breeds May 10 to Sep 10

Rusty Blackbird Euphagus carolinus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Breeds elsewhere

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Breeds May 10 to Aug 31
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 no data survey e�ort breeding season probability of presence

used to establish a level of condence in the presence score. One can have higher condence in the
presence score if the corresponding survey e�ort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in the
week where the species was detected divided by the total number of survey events for that
week. For example, if in week 12 there were 20 survey events and the Spotted Towhee was
found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of presence
is calculated. This is the probability of presence divided by the maximum probability of presence
across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any
week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.

Survey Eort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e�ort range, simply hover your mouse cursor over the bar.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas o� the Atlantic coast, where bird returns are based on all
years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Red-headed
Woodpecker
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)
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Rusty Blackbird
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)

Wood Thrush
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at
any location year round. Implementation of these measures is particularly important when birds are most likely to
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to
occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specied location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identied as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o�shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my specied location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
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guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe specied. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Pacic Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in o�shore areas from
certain types of development or activities (e.g. o�shore energy development or longline shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also o�ers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results les underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be in
your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring in
my specied location”. Please be aware this report provides the “probability of presence” of birds within the 10 km
grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e�ort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey e�ort is the key component. If the survey e�ort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey e�ort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
conrm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize
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potential impacts from your project activities, should presence be conrmed. To learn more about conservation
measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize impacts to
migratory birds” at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME
This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very
large projects that intersect many wetland areas. Try again, or visit the NWI map to view wetlands at
this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identied based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classication established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verication work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.
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Wetlands or other mapped features may have changed since the date of the imagery or eld work. There may be
occasional dierences in polygon boundaries or classications between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tubercid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may dene and describe wetlands in a
dierent manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to dene the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modications within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning specied agency regulatory programs and proprietary jurisdictions that may
aect such activities.
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
Tennessee Ecological Services Field Office 

446 Neal Street 
Cookeville, Tennessee 38501 

(931) 528-6481 
 

January 27, 2021 
 

 
 
Ms. Kristin Lehman 
Senior Project Manager 
EnSafe, Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee  38134 
 
Subject:  FWS 2021-CPA-0078.  Memphis-Shelby County Airport Authority – Holmes Road 

Development Project in Memphis, Shelby County, Tennessee. 
 
Dear Ms. Lehman: 
 
Thank you for your correspondence dated December 14, 2020, regarding the Memphis-Shelby 
County Airport Authority’s (MSCAA) proposal to prepare approximately 250 acres of MSCAA-
owned property in Memphis for future light industrial development.  The site is located 
approximately one mile south of the Memphis International Airport.  The Phase I Environmental 
Site Assessment completed by EnSafe in June 2020 indicated that the site has experienced 
significant disturbance.  Based on information submitted, the site was developed for residential 
use as early as the 1930s, and aerial imagery and other historical sources indicate portions of the 
site were utilized for sand and gravel mining from around 1950 until 1979.   
 
The United States Fish and Wildlife Service, Information for Planning and Consultation (IPaC) 
website was reviewed for a list of federally protected species and migratory birds with the 
potential to occur in Shelby County.  IPaC indicated that the federally listed Indiana bat (Myotis 
sodalis) and northern long-eared bat (Myotis septentrionalis) may occur in the area.  EnSafe 
biologists conducted an assessment on April 15-16, 2020, to evaluate habitat suitability for these 
two species at the property.  EnSafe determined that some snags were identified, but they did not 
generally exhibit a sufficient degree of peeling or shaggy bark, or any major cavities that would 
serve as suitable bat roosting habitat.  You have also submitted a 2017 mist net survey from the 
adjacent property that resulted in no captures of rare bats.  Based on past disturbance of the 
property, lack of suitable bat roosting habitat, and recent negative bat survey results on the 
adjacent property, you have determined that no federally protected species or designated critical 
habitat would be affected by future development of the property or operations of industrial 
facilities.   
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Our database does not indicate any federally listed species as occurring near the site.  We note, 
however, that collection records available to the Service may not be all-inclusive.  Our database 
is a compilation of collection records made available by various individuals and resource 
agencies.  This information is seldom based on comprehensive surveys of all potential habitat 
and thus does not necessarily provide conclusive evidence that protected species are present or 
absent at a specific locality.  However, based on the current property condition and best 
information available at this time, we would not anticipate federally listed species occurring at 
the site.  No further coordination is needed with our agency, unless the size or scope of the 
project changes, or a lead federal agency requests concurrence on species determinations. 
 
Please contact Robbie Sykes of my staff at 931/525-4979 or robbie_sykes@fws.gov if you have 
questions regarding the information provided in this letter. 

 
Sincerely, 
 
 
 
Daniel Elbert 
Field Supervisor 
 

DANIEL 
ELBERT

Digitally signed by 
DANIEL ELBERT 
Date: 2021.01.27 
13:12:28 -05'00'
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December 28, 2021 
 
 
 
Tennessee Wildlife Resources Agency     email: Patrick.Lemons@tn.gov 
Wildlife Manager 
Patrick Lemons 
200 Lowell Thomas Drive 
Jackson, Tennessee 38301 
 
Re: Memphis-Shelby County Airport Authority — Holmes Road Development Project 

245-acre Tract at the Southeast Corner of East Holmes Road and Swinnea Road 
Memphis, Shelby County, Tennessee 

 
Dear Mr. Lemons: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 250-acre 
tract of vacant MSCAA-owned property for development as cargo holding or distribution facilities. The lead 
federal agency for the undertaking is the Federal Aviation Administration. On behalf of the MSCAA, EnSafe 
Inc. seeks concurrence that no state protected species will be affected by the project. 
 
The Site is located approximately one mile south of the Memphis International Airport (MEM) at the 
southeast corner of East Holmes Road and Swinnea Road, north of the Tennessee/Mississippi State Line, in 
Memphis, Shelby County, Tennessee (Figure 1). A physical address does not exist for the entire Site; it is 
comprised of three tax parcels (09440000107, 09440000128, and 09440000129) totaling 245.8 acres. The 
project Site coordinates and surrounding area uses are depicted on Figure 2. The Site is vacant and 
predominantly wooded. A Tennessee Valley Authority power line easement is located within the south 
parcel, a Texas Gas Company natural gas pipeline easement crosses the north parcels, and a Valero and 
Memphis Light, Gas and Water easement traverses along the south and west Site boundaries (Figure 2). 
Representative Site photos and aerial photographs are included in Attachment 1. 
 
The purpose of the project is to prepare the Site for development by private companies with an interest in 
constructing cargo holding or distribution facilities. A preliminary site plan identifies the potential for 
approximately 1.5 million square feet of facility space at the Site with approximately 300,000 square feet of 
additional space allotted for future growth, if needed (Figure 3). 
 
Site preparation will include tree removal, grading, filling, utility main extensions, and stream crossings to 
allow for future site pad development by private companies. The MSCAA proposes to oversee the extension 
of sanitary sewer and water services, installation of gas and electrical services and meters, installation of 
stream crossings, construction of new streams, and placement of fill to bring future building pads, parking 
lots, and driveways to required elevations. A reasonably foreseeable connected action includes the 
construction of facilities by a private developer(s) and the long-term operation of future facilities by a long-
term MEM tenant(s). Site developers and tenants have not been identified at this time.  
 
The Site is located on a local drainage divide. The principal drainage on the Site is Hurricane Creek, which 
flows northeasterly into Nonconnah Creek, and the Nonconnah Creek Watershed, located in northwest 
Mississippi and southwest Tennessee. The southwestern portion of the Site is drained by a southwesterly 
flowing unnamed tributary that feeds into Rocky Creek in DeSoto County, Mississippi. Rocky Creek flows 
west then northwest, emptying into Horn Lake Creek in Shelby County, Tennessee. Horn Lake Creek was a 
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tributary of the Mississippi River, but its hydrogeology has been highly modified. The conceptual site design 
includes consideration of water resources (Figure 3) 
 
EnSafe submitted an Aquatic Resource Assessment Report to the Tennessee Department of Environment 
and Conservation (TDEC) and the United States Army Corps of Engineers identifying the following water 
resources at the Site: six streams, nine wet weather conveyances, ten wetlands, and seven pond features. 
Agency concurrence letters regarding the determinations and mapped water resources are included in 
Attachment 2. Any alterations to wet weather conveyances will be made in accordance with the 
requirements of Tennessee Code Annotated § 69-3-108(q). Any alterations to streams or wetlands would 
require authorization under an Aquatic Resource Alteration Permit.  
 
The TDEC, Division of Natural Areas, Interactive Rare Species Database was reviewed. Output from the TDEC 
database list are included in Attachment 3. During a site visit on April 15-16, 2020, EnSafe biologists 
identified herbaceous and aquatic habitat at the Site. The site inspection did not reveal any state listed 
species with the potential to exist in Shelby County listed on the TDEC database. Dominant plants include 
a mix of grasses and herbaceous plants in the open areas (e.g., power line and gas pipeline easements) and 
hardwood forested areas dominated by maple (Acer rubrum and Acer negundo), Hickory species (Carya 
glabra), Hackberry (Celtis laevigata), cottonwood (Populus deltoides), Sweetgum (Liquidambar styraciflua), 
Oak (Quercus) species, and American elm (Ulmus americana).  
 
A review of a Phase I Environmental Site Assessment completed by EnSafe in June 2020 indicates the Site 
has experienced significant disturbance. Based on information reviewed, the Site was developed for 
residential use as early as the 1930s. A review of aerial photographs and other historical sources indicates 
portions of the Site were utilized for sand and gravel mining from around 1950 until 1979 (Attachment 1).  
Based on the substantial disturbance of the property and lack of suitable habitat, it is anticipated that no 
state listed species will be affected by the preparation of the Site for future development and operation of 
cargo holding or distribution facilities. We request your concurrence of the current property condition and 
request a finding of no further action regarding wildlife resources. 
 
The preparation of the Site and future development will comply with the requirements set forth in the 
provisions of the National Environmental Policy Act. The TWRA is invited to comment on the proposed 
project and will have an opportunity to review and comment on a forthcoming Environmental Assessment, 
addressing how the proposed project would potentially impact economic, social, and environmental 
resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at klehman@ensafe.com or by phone at (901) 937-4378. 
 
Sincerely, 
EnSafe Inc. 

 
By:   Kristin J. Lehman 
 Senior Project Manager 
 
Enclosures: Figures; Attachments 



9/2/2020 Rare Species by County

environment-online.tn.gov:8080/pls/enf_reports/f?p=9014:3:0::::: 1/2

Rare Species by WatershedRare Species by Watershed Rare Species by CountyRare Species by County Rare Species by QuadrangleRare Species by Quadrangle Stormwater ProgramsStormwater Programs

 Help

 Key to Status and Ranks

Rare Species by CountyRare Species by County

Data is refreshed on or around January and July each year.

Download Status and Ranks

Rows 25 Go Actions

 County

1 - 25 of 27

County Type Category Scientific Name Common Name Global Rank State Rank Fed. Status State Status Habitat Wet Habitat Flag

Shelby Animal
Assemblage No Data Rookery Heron Rookery G5 SNR -- Rare, Not

State Listed No Data No Data

Shelby Invertebrate
Animal Insect Lycaena hyllus Bronze Copper G5 S3 -- Rare, Not

State Listed

Marshes, sedge meadows,
moist to wet grassy meadows,
ditches, fens, streamside or
pondshore wetlands, or roads
and right of ways through
marshlands. West TN.

Possible

Shelby Invertebrate
Animal Mollusc Lampsilis

siliquoidea Fatmucket G5 S2 -- Rare, Not
State Listed

Slackwater with mud subst;
Wolf R (Miss R trib); west TN;
may occur at Reelfoot Lk; also
rept Drakes Ck (Cumb R),
Sumner Co.

Aquatic

Shelby Invertebrate
Animal Mollusc Obovaria

jacksoniana
Southern
Hickorynut G2 S1 -- Rare, Not

State Listed

Rivers with medium-sized
gravel substrates and low-
mod current; Wolf & Hatchie
rivers; Mississippi River
watershed; west Tennessee.

Aquatic

Shelby Invertebrate
Animal Mollusc Webbhelix

multilineata Striped Whitelip G5 S2 -- Rare, Not
State Listed

Low wet habitats, marshes,
floodplains, meadows; lake
margins; under leaf litter or
drift; Mississippi River
floodplain.

Possible

Shelby Vascular
Plant

Flowering
Plant

Rhynchospora
harveyi

Harvey's
Beakrush G4 S1 -- T Barrens And Other Open

Areas Possible

Shelby Vascular
Plant

Flowering
Plant Iris fulva Copper Iris G5 S2 -- T Bottomlands Possible

Shelby Vascular
Plant

Flowering
Plant Hottonia inflata Featherfoil G4 S2 -- S Wet Sloughs And Ditches Aquatic

Shelby Vascular
Plant

Flowering
Plant

Heteranthera
multiflora

Multiflowered
Mud-plantain G4 S1 -- S Shallow Water, Mud Flats Possible

Shelby Vascular
Plant

Flowering
Plant Silene ovata Ovate Catchfly G3 S2 -- E Open Oak Woods Upland

Shelby Vascular
Plant

Flowering
Plant

Schisandra
glabra Red Starvine G3 S2 -- T Rich Mesic Woods, Bluffs Possible

Shelby Vascular
Plant

Flowering
Plant

Panax
quinquefolius

American
Ginseng G3G4 S3S4 -- S-CE Rich Woods Possible

Shelby Vascular
Plant

Flowering
Plant

Magnolia
virginiana

Sweetbay
Magnolia G5 S2 -- T Forested Acidic Wetlands Possible

Shelby Vascular
Plant

Flowering
Plant

Symphyotrichum
praealtum Willow Aster G5 S1 -- E Moist Prairies And Marshes Possible

Shelby Vascular
Plant

Flowering
Plant

Ulmus
crassifolia Cedar Elm G5 S2 -- S Swamps Possible

Shelby Vertebrate
Animal Bird Haliaeetus

leucocephalus Bald Eagle G5 S3 -- D

Areas close to large bodies of
water; roosts in sheltered
sites in winter; communal
roost sites common.

Aquatic

Shelby Vertebrate
Animal Mammal

Neotoma
floridana
illinoensis

Eastern
Woodrat G5T5 S3 -- D

Forested areas, caves &
outcrops; west Tennessee
generally.

Upland

Shelby Vertebrate
Animal Reptile

Pituophis
melanoleucus
melanoleucus

Northern
Pinesnake G4T4 S3 -- T

Well-drained sandy soils in
pine/pine-oak woods; dry
mountain ridges; E portions of
west TN, E to lower elev of
the Appalachians.

Upland

Shelby Vertebrate
Animal Bird Limnothlypis

swainsonii
Swainson's
Warbler G4 S3 -- D Mature, rich, damp, deciduous

floodplain and swamp forests. Possible

Shelby
Vertebrate
Animal Fish

Ammocrypta
beani

Naked Sand
Darter G5 S2 -- D

Shifting sand bottoms &
sandy runs; Hatchie & Wolf
rivers & their larger tribs.

Aquatic
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If you have any questions or comments, Email ask.tdec@tn.gov or call at (888) 891-TDEC (8332).

Shelby Vertebrate
Animal

Fish Noturus
gladiator

Piebald Madtom G3 S3 -- D Large creeks & rivers in
moderate-swift currents with
clean sand or gravel
substrates; Mississippi River
tributaries.

Aquatic

Shelby Vertebrate
Animal Amphibian Acris gryllus Southern

Cricket Frog G5 S2S3 -- Rare, Not
State Listed

Grassy margins of swamps,
marshes, lakes, ponds,
streams, ditches, and nearby
temporary pools; far SW
Tennessee.

Aquatic

Shelby Vertebrate
Animal Bird Setophaga

cerulea
Cerulean
Warbler G4 S3B -- D

Mature deciduous forest,
particularly in floodplains or
mesic conditions.

Upland

Shelby Vertebrate
Animal Fish Cycleptus

elongatus Blue Sucker G3G4 S2 -- T Swift waters over firm
substrates in big rivers. Aquatic

Shelby Vertebrate
Animal Bird Vireo bellii Bell's Vireo G5 S1B No Status Rare, Not

State Listed

Thickets adjacent to water,
bottomlands; west Tennessee
and one confirmed location in
Western Highland Rim.

Possible

1 - 25 of 27 
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Kristin Lehman

From: Rob Todd <Rob.Todd@tn.gov>
Sent: Thursday, January 28, 2021 5:42 PM
To: Kristin Lehman
Cc: Patrick Lemons
Subject: Memphis-Shelby County Airport Authority 

Ms. Lehman: 
 
The review request was referred to me for response. The Tennessee Wildlife Resources Agency has reviewed the 
information that you provided regarding the Memphis-Shelby County Airport Authority property development project 
for cargo holding facilities on a 250-acre tract of vacant land and we do not anticipate adverse impacts to state listed 
species under our authority due to the proposed project; provided that best management practices to address erosion 
and sediment are implemented and maintained during construction activities. Thank you for the opportunity to review 
and comment on this proposed project. If I may be of further assistance, please contact me. 
 
Robert Todd 
Fish & Wildlife Environmentalist 
Tennessee Wildlife Resources Agency 
Ellington Agricultural Center 
5107 Edmondson Pike 
Nashville, TN   37211 
Office:  615-781-6572 
Cell:  931-881-8240 
Fax:  615-781-6667 
Email: rob.todd@tn.gov 
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December 8, 2020 
 
 
 
Mr. Matthew Denton       Email: matthew.denton@ usda.gov 
State of Tennessee 
United States Department of Agriculture Area 1       
235 Oil Well Road  
Jackson, Tennessee 38305-7914 
 
 
Re:  Farmland Protection Policy Act Determination 

245-acre Tract at the Southeast Corner of East Holmes Road and Swinnea Road 
Memphis, Shelby County, Tennessee  

 
Dear Mr. Denton: 
 
The Federal Aviation Administration and Memphis-Shelby County Airport Authority (MSCAA) are engaged 
in the scoping stages of a project that will require a Farmland Protection Policy Act determination. On behalf 
of the MSCAA, EnSafe Inc., seeks your input regarding whether the project may convert Prime Farmland, as 
defined in the Farmland Protection Policy Act, to nonagricultural uses.  
 
The proposed project consists of preparing approximately 248 acres of vacant, MSCAA-owned land (the 
Site) for future light industrial development. The Site is located approximately 1 mile south of the Memphis 
International Airport (MEM), at the southeast corner of East Holmes Road and Swinnea Road in Memphis, 
Shelby County, Tennessee (Figures 1 and 2). The Site is comprised of three tax parcels (09440000107, 
09440000128, and 09440000129), totaling 245.8 acres. The project Site coordinates and surrounding area 
uses are depicted on Figure 2. The Site coordinates are also provided as digital shape files. 
 
According to the United States Department of Agriculture (USDA) Natural Resources Conservation Service 
(NRCS) Web Soil Survey, the Site is comprised of six soil types: Collins, Falaya, Grenada, Gullied land, Loring, 
and Memphis (Attachment 1). Four of the onsite soil types (Collins, Falaya, Loring, and Memphis) are 
considered Prime Farmland in Shelby County, Tennessee. Figure 3 depicts the Site soil map overlain by the 
conceptual site plan. Attachment 2 includes the form AD-1006, for USDA NRCS review. 
 
Site preparation will include tree removal, grading, filling, utility main extensions, and stream crossings to 
allow for future site pad development by private companies. The MSCAA proposes to oversee the extension 
of sanitary sewer and water services, installation of gas and electrical services and meters, installation of 
stream crossings, construction of new streams, and placement of fill to bring future building pads, parking 
lots, and driveways to required elevations. A reasonably foreseeable connected action includes the 
construction of facilities by a private developer(s) and the long-term operation of future facilities by a long-
term MEM tenant(s). Site developers and tenants have not been identified at this time.  
 
The preparation of the Site and future development will comply with the requirements set forth in the 
provisions of the National Environmental Policy Act. The USDA is invited to comment on the proposed 
project and will have an opportunity to review and comment on a forthcoming Environmental Assessment, 
addressing how the proposed project would potentially impact economic, social, and environmental 
resources.  
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Should you have any comments or questions regarding the proposed action, please contact me via email 
at klehman@ensafe.com or by phone at (901) 937-4378. 
 
 
Sincerely, 
 
EnSafe Inc. 
 
 

 
 
By:   Kristin J. Lehman 
 Senior Project Manager 
 



 
 
 

December 08, 2020 
 
 
  Kristin J. Lehman 
  Senior Project Manager, ENSAVE 
  5724 Summer Trees Drive 
  Memphis, TN 38134 

 
RE: Farmland Protection Policy Act Determination 
        245-acre Tract at the Southeast Corner of East Holmes Road and Swinnea Road 
        Memphis, Shelby County, Tennessee 

 
 

Dear Ms. Lehman: 
 

Attached is the completed AD-1006 form for the proposed 245-acrea MSCAA- owned land 
(future light industrial development) project in Shelby County, TN. The project under 
evaluation contains prime farmland and/or farmland of statewide importance. However, it 
is our finding that the proposed project does not significantly impact prime farmland 
and/or farmland of statewide importance in the county since only 0.0656% will be 
converted. 

 
For your reference, NRCS policy and procedures on prime and unique farmlands are 
published in the Code of Federal Regulations 7 CFR 657. The website is  
https://www.ecfr.gov/cgi-bin/text-
idx?SID=f8f1d0a62e9f8aef7093eaf8058bbebc&mc=true&tpl=/ecfrbrowse/Title07/7cfr6
57_main_02.tpl 
 

 
   Please let me know if you have any questions. 
 

Sincerely, 
 

 
    Jackie Marie Reed 
    TN-Area 2  
    Resource Soil Scientist 
 
 
 

Natural Resources Conservation Service 
315 John R Rice Blvd, Suite 175 
Murfreesboro, Tennessee 37129 

Voice (615) 648-8703 
An Equal Opportunity Provider and Employer 
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FARMLAND CONVERSION IMPACT RATING 
PART I (To be completed by Federal Agency)      Date Of Land Evaluation Request      

Name of Project      Federal Agency Involved      

Proposed Land Use      County and State      

PART II (To be completed by NRCS)      Date Request Received By 
NRCS                    

Person Completing Form: 

   Does the site contain Prime, Unique, Statewide or Local Important Farmland? 

   (If no, the FPPA does not apply - do not complete additional parts of this form) 

  YES      NO 
             

Acres Irrigated 
      

Average Farm Size 

      

   Major Crop(s) 

      

Farmable Land In Govt. Jurisdiction 

Acres:                %       

Amount of Farmland As Defined in FPPA 

Acres:               %      

Name of Land Evaluation System Used 

      

Name of State or Local Site Assessment System 

      

Date Land Evaluation Returned by NRCS 

      

Alternative Site Rating PART III (To be completed by Federal Agency) 
Site A Site B Site C Site D 

   A. Total Acres To Be Converted Directly                         

   B. Total Acres To Be Converted Indirectly                         

   C. Total Acres In Site                         

PART IV (To be completed by NRCS)  Land Evaluation Information     

   A. Total Acres Prime And Unique Farmland                         

   B. Total Acres Statewide Important or Local Important Farmland                         

   C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted                         

   D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value                         

PART V (To be completed by NRCS)  Land Evaluation Criterion 
              Relative Value of Farmland To Be Converted (Scale of 0 to 100 Points) 

                        

PART VI (To be completed by Federal Agency)   Site Assessment Criteria 
(Criteria are explained in 7 CFR 658.5 b. For Corridor project use form NRCS-CPA-106) 

Maximum
Points 

Site A Site B Site C Site D 

   1.  Area In Non-urban Use  (15)                         

   2.  Perimeter In Non-urban Use  (10)                         

   3.  Percent Of Site Being Farmed  (20)                         

   4.  Protection Provided By State and Local Government  (20)                         

   5.  Distance From Urban Built-up Area  (15)                         

   6.  Distance To Urban Support Services  (15)                         

   7.  Size Of Present Farm Unit Compared To Average  (10)                         

   8.  Creation Of Non-farmable Farmland  (10)                         

   9.  Availability Of Farm Support Services  (5)                         

   10. On-Farm Investments  (20)                         

   11. Effects Of Conversion On Farm Support Services  (10)                         

   12. Compatibility With Existing Agricultural Use  (10)                         

   TOTAL SITE ASSESSMENT POINTS 160                         

PART VII (To be completed by Federal Agency)      

   Relative Value Of Farmland (From Part V) 100                         

   Total Site Assessment (From Part VI above or local site assessment) 160                         

   TOTAL POINTS (Total of above 2 lines) 260                         

 

Site Selected:       

 

Date Of Selection       

Was A Local Site Assessment Used? 

              YES                 NO   

Reason For Selection:      

      

      

      

Name of Federal agency representative completing this form:       Date:       
(See Instructions on reverse side) Form AD-1006 (03-02) 

 East Holmes Road Environmental Assessment  Federal Aviation Authority

 Light industrial Shelby County, Tennessee

 12/08/2020  Jackie Reed-A2 RSS

✔ 2,806 189

Soybean  60  203,860 198,088 58

LESA_Shelby NA  12/08/2020
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 170.8

  245.8

130
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0.0656
57
62

0

0

0

0

0

0

0

10

0

0

0

5

15 0 0 0

62 0 0 0
15 0 0 0
77 0 0 0

Site A  2020 ✔

  The MSCAA selected a Site based on the following site evaluation factors:

1.  Sites that are owned by the MSCAA and available for development compatible with MEM operations, 

including aircraft noise. 

2. Sites of a reasonable size and configuration to permit acceptable site design including adequate 

ingress and egress to a paved thoroughfare, access to utilities, ample space for parking, and access to 

an Interstate.

3. Sites that exhibit no obvious negative environmental influences that cannot be corrected or 

acceptably mitigated.

The East Holmes Road Site met all the site evaluation factors. Other airport-owned sites were not 

further evaluated for Site preparation.

 Federal Aviation Authority  12/4/20



STEPS IN THE PROCESSING THE FARMLAND AND CONVERSION IMPACT RATING FORM 
 

Step 1 - Federal agencies (or Federally funded projects) involved in proposed projects that may convert farmland, as defined in the Farmland Protection Policy Act (FPPA) 
to nonagricultural uses, will initially complete Parts I and III of the form. For Corridor type projects, the Federal agency shall use form NRCS-CPA-106 in place 
of form AD-1006. The Land Evaluation and Site Assessment (LESA) process may also be accessed by visiting the FPPA website, http://fppa.nrcs.usda.gov/lesa/. 

 
Step 2 - Originator (Federal Agency) will send one original copy of the form together with appropriate scaled maps indicating location(s)of project site(s), to the Natural 

Resources Conservation Service (NRCS) local Field Office or USDA Service Center and retain a copy for their files. (NRCS has offices in most counties in the 
U.S. The USDA Office Information Locator may be found at http://offices.usda.gov/scripts/ndISAPI.dll/oip_public/USA_map, or the offices can usually be 
found in the Phone Book under U.S. Government, Department of Agriculture. A list of field offices is available from the NRCS State Conservationist and State 
Office in each State.) 

 
Step 3 - NRCS will, within 10 working days after receipt of the completed form, make a determination as to whether the site(s) of the proposed project contains prime, 

unique, statewide or local important farmland. (When a site visit or land evaluation system design is needed, NRCS will respond within 30 working days. 
 
Step 4 - For sites where farmland covered by the FPPA will be converted by the proposed project, NRCS will complete Parts II, IV and V of the form. 
 
Step 5 - NRCS will return the original copy of the form to the Federal agency involved in the project, and retain a file copy for NRCS records. 
 
Step 6 - The Federal agency involved in the proposed project will complete Parts VI and VII of the form and return the form with the final selected site to the servicing 

NRCS office. 
 
Step 7 - The Federal agency providing financial or technical assistance to the proposed project will make a determination as to whether the proposed conversion is consistent 

with the FPPA. 
 
 

INSTRUCTIONS FOR COMPLETING THE FARMLAND CONVERSION IMPACT RATING FORM 
(For Federal Agency) 

 
Part I: When completing the "County and State" questions, list all the local governments that are responsible for local land 

use controls where site(s) are to be evaluated. 
 
 
Part III: When completing item B (Total Acres To Be Converted Indirectly), include the following: 
 
1. Acres not being directly converted but that would no longer be capable of being farmed after the conversion, because the 

conversion would restrict access to them or other major change in the ability to use the land for agriculture. 
2. Acres planned to receive services from an infrastructure project as indicated in the project justification (e.g. highways, 

utilities planned build out capacity) that will cause a direct conversion. 
 
 
Part VI: Do not complete Part VI using the standard format if a State or Local site assessment is used. With local and NRCS      

assistance, use the local Land Evaluation and Site Assessment (LESA). 
 
1. Assign the maximum points for each site assessment criterion as shown in § 658.5(b) of CFR. In cases of corridor-type 

project such as transportation, power line and flood control, criteria #5 and #6 will not apply and will, be weighted zero, 
however, criterion #8 will be weighed a maximum of 25 points and criterion #11 a maximum of 25 points. 

 
2. Federal agencies may assign relative weights among the 12 site assessment criteria other than those shown on the 

FPPA rule after submitting individual agency FPPA policy for review and comment to NRCS. In all cases where other 
weights are assigned, relative adjustments must be made to maintain the maximum total points at 160. For project sites 
where the total points equal or exceed 160, consider alternative actions, as appropriate, that could reduce adverse 
impacts (e.g. Alternative Sites, Modifications or Mitigation). 

 
 
 
Part VII: In computing the "Total Site Assessment Points" where a State or local site assessment is used and the total 
maximum number of points is other than 160, convert the site assessment points to a base of 160.  
Example: if the Site Assessment maximum is 200 points, and the alternative Site "A" is rated 180 points: 
 
 
 
 
For assistance in completing this form or FPPA process, contact the local NRCS Field Office or USDA Service Center. 
 
NRCS employees, consult the FPPA Manual and/or policy for additional instructions to complete the AD-1006 form. 
 

Total points assigned Site A 180 
Maximum points possible  200 = X 160  = 144 points for Site A



STEPS IN THE PROCESSING THE FARMLAND AND CONVERSION IMPACT RATING FORM 
 

Step 1 - Federal agencies (or Federally funded projects) involved in proposed projects that may convert farmland, as defined in the Farmland Protection Policy Act (FPPA) 
to nonagricultural uses, will initially complete Parts I and III of the form. For Corridor type projects, the Federal agency shall use form NRCS-CPA-106 in place 
of form AD-1006. The Land Evaluation and Site Assessment (LESA) process may also be accessed by visiting the FPPA website, http://fppa.nrcs.usda.gov/lesa/. 

 
Step 2 - Originator (Federal Agency) will send one original copy of the form together with appropriate scaled maps indicating location(s)of project site(s), to the Natural 

Resources Conservation Service (NRCS) local Field Office or USDA Service Center and retain a copy for their files. (NRCS has offices in most counties in the 
U.S. The USDA Office Information Locator may be found at http://offices.usda.gov/scripts/ndISAPI.dll/oip_public/USA_map, or the offices can usually be 
found in the Phone Book under U.S. Government, Department of Agriculture. A list of field offices is available from the NRCS State Conservationist and State 
Office in each State.) 

 
Step 3 - NRCS will, within 10 working days after receipt of the completed form, make a determination as to whether the site(s) of the proposed project contains prime, 

unique, statewide or local important farmland. (When a site visit or land evaluation system design is needed, NRCS will respond within 30 working days. 
 
Step 4 - For sites where farmland covered by the FPPA will be converted by the proposed project, NRCS will complete Parts II, IV and V of the form. 
 
Step 5 - NRCS will return the original copy of the form to the Federal agency involved in the project, and retain a file copy for NRCS records. 
 
Step 6 - The Federal agency involved in the proposed project will complete Parts VI and VII of the form and return the form with the final selected site to the servicing 

NRCS office. 
 
Step 7 - The Federal agency providing financial or technical assistance to the proposed project will make a determination as to whether the proposed conversion is consistent 

with the FPPA. 
 
 

INSTRUCTIONS FOR COMPLETING THE FARMLAND CONVERSION IMPACT RATING FORM 
(For Federal Agency) 

 
Part I: When completing the "County and State" questions, list all the local governments that are responsible for local land 

use controls where site(s) are to be evaluated. 
 
 
Part III: When completing item B (Total Acres To Be Converted Indirectly), include the following: 
 
1. Acres not being directly converted but that would no longer be capable of being farmed after the conversion, because the 

conversion would restrict access to them or other major change in the ability to use the land for agriculture. 
2. Acres planned to receive services from an infrastructure project as indicated in the project justification (e.g. highways, 

utilities planned build out capacity) that will cause a direct conversion. 
 
 
Part VI: Do not complete Part VI using the standard format if a State or Local site assessment is used. With local and NRCS      

assistance, use the local Land Evaluation and Site Assessment (LESA). 
 
1. Assign the maximum points for each site assessment criterion as shown in § 658.5(b) of CFR. In cases of corridor-type 

project such as transportation, power line and flood control, criteria #5 and #6 will not apply and will, be weighted zero, 
however, criterion #8 will be weighed a maximum of 25 points and criterion #11 a maximum of 25 points. 

 
2. Federal agencies may assign relative weights among the 12 site assessment criteria other than those shown on the 

FPPA rule after submitting individual agency FPPA policy for review and comment to NRCS. In all cases where other 
weights are assigned, relative adjustments must be made to maintain the maximum total points at 160. For project sites 
where the total points equal or exceed 160, consider alternative actions, as appropriate, that could reduce adverse 
impacts (e.g. Alternative Sites, Modifications or Mitigation). 

 
 
 
Part VII: In computing the "Total Site Assessment Points" where a State or local site assessment is used and the total 
maximum number of points is other than 160, convert the site assessment points to a base of 160.  
Example: if the Site Assessment maximum is 200 points, and the alternative Site "A" is rated 180 points: 
 
 
 
 
For assistance in completing this form or FPPA process, contact the local NRCS Field Office or USDA Service Center. 
 
NRCS employees, consult the FPPA Manual and/or policy for additional instructions to complete the AD-1006 form. 
 

Total points assigned Site A 180 
Maximum points possible  200 = X 160  = 144 points for Site A



Memphis Airports District Office
2600 Thousand Oaks Blvd., Suite 2250
Memphis, TN 38118

Phone (901) 322-8180

December 3, 2020

E. Patrick McIntyre, Jr. 
Executive Director
State Historic Preservation Office 
2941 Lebanon Road
Nashville, Tennessee 37243

RE: Section 106 Consultation 
Holmes Road Site Preparation Environmental Assessment 
Memphis International Airport (MEM)
Memphis Shelby County Airport Authority

Dear Mr. McIntyre:

The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an 
approximately 245-acre tract of vacant, MSCAA-owned property for future light 
industrial development. The lead federal agency for the undertaking is the Federal 
Aviation Administration (FAA). The project consists of preparation of approximately 245 
acres (the Site) development, construction, and operation of future light industrial 
facilities.

The Site is located approximately one (1) mile south of the Memphis International 
Airport (MEM) at the southeast corner of East Holmes Road and Swinnea Road, north of 
the Tennessee/Mississippi State Line, in Memphis, Shelby County, Tennessee (Figure 1). 
A physical address does not exist for the Site, which comprises three tax parcels 
(09440000107, 09440000128, and 09440000129) totaling 245.8 acres. The project Site 
coordinates and surrounding area uses are depicted on Figure 2. Shapefiles depicting the 
boundary of the Site are included with this submittal.

The purpose of the project is to prepare the Site for development by private companies 
with an interest in constructing cargo holding or distribution facilities. Approximately 
30% (75 acres) of the Site is proposed for development as new impervious surfaces. A
preliminary site plan identifies the potential for approximately 1.5 million square feet of 
facility space at the Site with approximately 300,000 square feet of additional space
allotted for future growth, as needed (Figure 3). The project will meet MSCAA’s need to 
productively utilize land holdings while maintaining compatibility with MEM operations. 
The airspace above the Site is located within a main MEM aircraft flight path 



(Attachment 1). Future redevelopment and long-term lease of the Site will provide
economic opportunities to the MEM area, while maintaining use that is compatible with 
aircraft noise.

Site preparation activities will include tree removal, grading, filling, utility main 
extensions, and stream crossings to allow for future site pad development by private 
companies. Once the Site is cleared of trees, MSCAA proposes to oversee the extension 
of sanitary sewer and water services, installation of gas and electrical services and 
meters, installation of stream crossings, construction of new streams, and placement of 
fill to bring future building pads, parking lots, and driveways to required elevations. 
Construction associated with the Site preparation is estimated to last between 6 and 9
months. A reasonably foreseeable connected action includes construction of facilities by 
a private developer(s) and the long-term operation of future facilities by a long-term 
MEM tenant(s). Construction associated with future facilities at the Site is estimated to 
last between 6 and 9 months. Site developers and tenants have not been identified at this 
time.

The Site is predominantly wooded and vacant. A Texas Gas Company natural gas 
pipeline transects the north portion of the Site (parcels 094400 00128 and 094400 00129).
A Tennessee Valley Authority power line easement crosses the south Site parcel (094400 
00107) and a Valero and Memphis Light, Gas and Water gas line easement is along the 
west and south Site boundaries. Aerial photographs, topographic maps, and recent 
photographs of the Site are included in Attachment 2.

The recommended archaeological Area of Potential Effect (APE) is the entire 245-acre 
Site, with the exception of a 50-foot buffer of trees along Holmes Road and Swinnea 
Road. Ground-disturbing activities would take place at the majority of the Site, resulting 
in approximately 75 acres of new impervious surfaces (see Figure 3). Measures to avoid 
existing wetlands and streams include design planning efforts to site future structures in 
upland areas. The remainder of the APE consists of areas where grading and flattening
would occur for construction.  The recommended APE for architectural and historic 
resources includes the Site boundaries.

A Phase I Environmental Site Assessment (ESA), completed by EnSafe in June 2020,
identified past uses of the Site, which included a farmstead, a sand/gravel quarry, and 
utility easements. The current use of the Site is for utility easements. An excerpt of the 
Phase I ESA is included in Attachment 3.

A Phase I Cultural Resources Survey (Cultural Survey) was completed in May 2020 and 
resulted in the identification of five (5) twentieth-century Historic loci: four former 
house or farmstead sites and a breached earthen dam. The Cultural Survey is included in 
Attachment 4. The following list includes a description of the five cultural resources 
identified at the Site:

 Locus 1 is a newly identified former historic house site located in the 
northwestern part of the MSCAA Holmes Road tract, near Swinnea Road, north 
of the Texas Gas pipeline. Locus 1 is recommended not eligible for the NRHP.



 Locus 2 is a newly identified historic house site located in the northern part of the
MSCAA Holmes Road tract, south of Holmes Road. Locus 2 is recommended not
eligible for the NRHP.

 Locus 3 is a newly identified historic farmstead, later used by a quarry operation,
located in the northern part of the MSCAA Holmes Road tract. Locus 3 is
recommended not eligible for the NRHP.

 Locus 4 is a historic farmstead that appears to have been later used as part of a
quarry operation. It is located in the western portion of the MSCAA Holmes Road
tract where the Tennessee Historical Commission (THC) recorded two structures
(SY-31607A and SY-31708A) (see Attachment 4, PanAmerican Cultural Survey
Report, Figure 4-02). Locus 4 is recommended not eligible for the NRHP.

 Locus 5 is a newly identified historic earthen dam located in the southern part of
the Holmes Road tract, south of the TVA power lines and east of Swinnea Road.
Locus 5 is recommended not eligible for the NRHP.

The Cultural Survey also included a review of the online THC database, which identified 
the aforementioned Locus 4 standing structures at the Site (SY-31708A and SY-31607A), 
as not eligible for the NRHP (see Attachment 4).

Three additional THC records are identified on Figure 4-02 of the Cultural Survey, as 
near the Site (property SY-31606A and structures SY-31707A and SY-31705A). 
Property SY-31606A is the circa 1920 Brown Missionary Baptist Church Cemetery, 
located opposite the southwest corner of the Site on Swinnea Road. Structure SY-31707A 
is a circa 1940 traditional single-family rectangular residence, and its windows were 
missing when recorded. The residence is located south of the auto salvage property on 
Swinnea Road. A 50-foot buffer of trees is proposed between the Site and Swinnea Road 
to mitigate for any potential visual impacts to the THC-identified resources (see Figure 
3). Structure SY-31705A is recorded at 1920 Tchulahoma Road. It is a 1920 traditional 
single-family rectangular residence. There is not a line of sight to this structure from the 
Site. 

As noted above, we are seeking concurrence from your office for the APEs. In addition, 
we are asking for your concurrence to our eligibility assessments that are listed above. If 
you have any questions, please contact me at timothy.l.alexander@faa.gov or at (901) 
322-8188.

Sincerely, 

Tim Alexander
Environmental Protection Specialist
Memphis Airports District Office



  
TENNESSEE HISTORICAL COMMISSION

STATE HISTORIC PRESERVATION OFFICE
2941 LEBANON PIKE

NASHVILLE, TENNESSEE 37243-0442
OFFICE: (615) 532-1550

www.tnhistoricalcommission.org

December 4, 2020

Mr. Tim Alexander
Federal Aviation Administration
Memphis Airports District Office
2600 Thousand Oaks Blvd, Suite 2250
Memphis, TN 38118

RE: FAA / Federal Aviation Administration, Holmes Site Preparation, 245 Acres, Memphis 
International Airport, Memphis, Shelby County, TN

Dear Mr. Alexander:

In response to your request, we have reviewed the cultural resources survey report and 
accompanying documentation submitted by you regarding the above-referenced undertaking.  
Our review of and comment on your proposed undertaking are among the requirements of 
Section 106 of the National Historic Preservation Act.  This Act requires federal agencies or 
applicants for federal assistance to consult with the appropriate State Historic Preservation 
Office before they carry out their proposed undertakings.  The Advisory Council on Historic 
Preservation has codified procedures for carrying out Section 106 review in 36 CFR 800 
(Federal Register, December 12, 2000, 77698-77739).  

Considering the information provided, we find that no historic properties eligible for listing in the 
National Register of Historic Places will be affected by this undertaking.  If project plans are 
changed or archaeological remains are discovered during project construction, please contact 
this office to determine what further action, if any, will be necessary to comply with Section 106 
of the National Historic Preservation Act. Questions or comments may be directed to Jennifer 
Barnett (615) 687-4780, Jennifer.Barnett@tn.gov.

Your cooperation is appreciated.

Sincerely, 

E. Patrick McIntyre, Jr.
Executive Director and
State Historic Preservation Officer

EPM/jmb
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Kristin Lehman

From: Kristin Lehman
Sent: Tuesday, December 8, 2020 1:38 PM
To: Penzes, Jeffrey
Cc: Saliba, Norman
Subject: RE: Memphis Shelby County Airport Authority - project scoping

Thank you Jeffery 
 
Kristin Lehman, CHMM  
Senior Project Manager 
(901) 937-4378 direct                              
(727) 348-1019 cell                            
 

creative thinking  |  custom solutions 
 
 
 

From: Penzes, Jeffrey <jeffrey.penzes@memphistn.gov>  
Sent: Tuesday, December 8, 2020 1:37 PM 
To: Kristin Lehman <klehman@Ensafe.com> 
Cc: Saliba, Norman <Norman.Saliba@memphistn.gov> 
Subject: Re: Memphis Shelby County Airport Authority - project scoping 
 
Kirstin, 
 
Per our phone conversation, from the description, it does not sound like this project would be exempt from 
zoning since it would be a private development. That being said, the Airport Authority may go through the 
zoning entitlement process and, if approved, have the site ready with the appropriate zoning entitlements for 
the future private developers. The two options that immediately come to mind are the planned development 
and rezoning processes; both requests would go first to the Land Use Control Board and then to the Memphis 
City Council for final action. If you any other questions or need any additional information at this time let me 
know. Also, when they are ready our office is available to meet regarding the aforementioned zoning 
entitlement processes in further detail. 
 
Thanks, 
 

  

  
  

Jeffrey Penzes  

Principal Planner  

Land Use and Development Services  

Division of Planning and Development  

125 N. Main, Ste. 468 Memphis, TN 38103  



 

 MEMPHIS LIGHT, GAS AND WATER DIVISION 
P.O. BOX 430 / MEMPHIS, TENNESSEE 38101-0430 / TELEPHONE (901) 528-4186 

 
 
 
February 15, 2021 
 
 
 
Mr. James A. Hay II 
Director of Development 
Memphis International Airport 
2491 Winchester Road, Suite 113 
Memphis, TN 38116 
 
RE:  East Holmes Road Site Preparation 
 
Dear Mr. Hay: 
 
Thank you for the advanced notice regarding the proposed site preparation for the East Holmes 
Road Site. 
 
Based on the initial information you provided, coupled with a very preliminary review of our 
existing MLGW infrastructure, we have identified two (2) significant MLGW utility easements 
located on the property.  MLGW has an existing transmission easement which includes electric 
lines and a gas pipeline.  We also have a gas easement located immediately adjacent to and 
parallel with the south and west property lines, which includes two (2) pipelines. 
 
MLGW will not allow any earth work, i.e., grading, cutting or filling, within the MLGW 
easement(s) without written approval from MLGW.  The grading and drainage plans must be 
submitted to MLGW for review and approval. 
 
Please note, regarding the safety and integrity of our existing gas pipelines, no repetitive, heavy 
construction equipment traffic will be allowed to cross over the existing MLGW gas pipeline 
easements.  Any repetitive traffic will have to be channeled to one location, and the pipeline will 
need to be protected with oak matting, as required by MLGW Gas Construction. 
 
Please note the following comments below: 
 The subject property is encumbered by an existing utility right of way easement, which may 

include overhead and underground facilities.  MLGW prohibits any development or 
improvements within the Easement, except as provided by the MLGW Right of Way 
Encroachment Policy. 

 It is the responsibility of the Airport Authority, prior to any development, to contact Keith 
Ledbury, with MLGW – Property Management @ 901-528-4186 and obtain written approval 
for any improvements within the Easement(s). 

 
 



 

 MEMPHIS LIGHT, GAS AND WATER DIVISION 
P.O. BOX 430 / MEMPHIS, TENNESSEE 38101-0430 / TELEPHONE (901) 528-4186 

 
 
 
 It is the responsibility of the Airport Authority to identify any utility easements, whether 

dedicated or prescriptive (electric, gas, water, CATV, telephone, sewer, drainage, etc.), 
which may encumber the subject property, including underground and overhead facilities. 
No permanent structures will be allowed within any utility easements. 

 It is the responsibility of the Airport Authority to contact TN-1-CALL @ 
1.800.351.1111, before digging, and to determine the location of any underground utilities 
including electric, gas, water, CATV, telephone, etc. 

 It is the responsibility of the Airport Authority to pay the cost of any work performed 
by MLGW to install, remove or relocate any facilities to accommodate the proposed 
development. 

 It is the responsibility of the Airport Authority to comply with the National Electric 
Safety Code (NESC) and maintain minimum horizontal/vertical clearances between existing 
overhead electric facilities and any proposed structures. 

 Landscaping is prohibited within any MLGW utility easement without prior MLGW 
approval. 

 It is the responsibility of the Airport Authority to submit a detailed plan to MLGW 
Customer Engineering for the purposes of determining the availability and capacity of 
existing utility services to serve any proposed or future development(s). Please contact 
MLGW's Builder Services line at 729-8630 to initiate the utility application process.  

 It is the responsibility of the owner/applicant to pay the cost of any utility system 
improvements necessary to serve the proposed development with electric, gas or water 
utilities. 

 
Respectfully Submitted, 
MEMPHIS LIGHT, GAS and WATER DIVISION 

 
TOM WORD 
Utility Coordinator 
tword@mlgw.org 
 
 





TVA TRANSMISSION
EASEMENT

Regarding MLGW Easements:
NO Grading
NO Cutting
NO Filling
Subject to MLGW Review and 
Written Approval.

NOT TO SCALE / NOT FOR CONSTRUCTION
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Regarding MLGW Easements:
NO Grading
NO Cutting
NO Filling
Subject to MLGW Review and 
Written Approval.

NOT TO SCALE / NOT FOR CONSTRUCTION





DEPARTMENT OF THE ARMY
MEMPHIS DISTRICT CORPS OF ENGINEERS

167 NORTH MAIN STREET B-202
MEMPHIS, TENNESSEE 38103-1894

June 26, 2020

Mr. Aaron Conti
EnSafe, Inc. 
5724 Summer Trees Drive
Memphis, Tennessee 38134

Dear Mr. Conti:

This is in response to your correspondence, on behalf of Memphis Shelby County Airport 
Authority, in which you requested a preliminary jurisdictional determination (PJD) for a 250
acre tract of land located southeast of the intersection of Holmes Road and Swinnea Road in 
Memphis, Shelby County, Tennessee, as shown on the enclosed map. Based on the 
information submitted to our office, we concur with your determination.  There are ten wetland
areas on the property totaling approximately 5.89 acres in size, seven ponds totaling 2.96 
acres in size and six streams totaling approximately 9,461 linear feet in length that may be 
considered waters of the United States. However, according to the new Navigable Waters 
Protection Rule, some of these wetland and stream features may not be considered 
jurisdictional.  If you wish to provide additional information, you may request an approved 
jurisdictional determination.

The PJD is included for your concurrence.  If you agree with this PJD please sign the form 
and return it to the address listed above.  If the PJD is not returned within 30 days of the date 
of this letter we will assume your concurrence.  A PJD cannot be appealed.  If you object to 
this PJD, please see Section I.E. of the attached Notification of Administrative Appeal 
Options and the Process and Request for Appeal Form, on how to proceed or call the 
Memphis District Regulatory Branch for assistance at the number listed below.

      The Memphis District Regulatory Branch is committed to providing quality and timely 
service to our customers.  In an effort to improve customer service, we invite you to 
complete a Customer Service Survey found on our web site at http://corpsmapu.usace
.army.mil/cm_apex/f?p=regulatory_survey. Your comments, positive or negative, will not 
affect any current or future dealing with the Corps of Engineers.

If you have questions, please contact me at (901) 544-0737 and refer to File No. 
MVM-2020-171.

Sincerely,

James M. Elcan
Biologist
Regulatory Branch

Enclosures

James M. 
Elcan

Digitally signed by 
James M. Elcan 
Date: 2020.06.26 
12:52:53 -05'00'
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FIGURE 1
SITE LOCATION MAP

EAST HOLMES ROAD AND SWINNEA ROAD
MEMPHIS - SHELBY COUNTY AIRPORT AUTHORITY

SHELBY COUNTY, TENNESSEE

REQUESTED BY:

DATE:

PROJECT:

DRAWN BY:LEGEND
APPROXIMATE SUBJECT PROPERTY BOUNDARY

Source: U.S. Geological Survey. Pleasant Hill Quadrangle, Tennessee [Map]. Photorevised 2018. 1:24,000. 7.5 Minute Series.Southeast Memphis Quadrangle, Tennessee [Map]. Photorevised 2019. 1:24,000. 7.5 Minute Series.
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 800.588.7962 www.ensafe.com

Creative thinking.Custom solutions.



Appendix 2 - PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM

BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PJD: 

B. NAME AND ADDRESS OF PERSON REQUESTING PJD:

C. DISTRICT OFFICE, FILE NAME, AND NUMBER: 

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION:
(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC RESOURCES AND/OR 
AQUATIC RESOURCES AT DIFFERENT SITES)

State: County/parish/borough: City:

Center coordinates of site (lat/long in degree decimal format):

Lat.: Long.:

Universal Transverse Mercator:

Name of nearest waterbody: 

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY):
Office (Desk) Determination.  Date:

Field Determination. Date(s):

TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH “MAY BE” SUBJECT TO REGULATORY 
JURISDICTION. 

Site 
number

Latitude 
(decimal 
degrees)

Longitude 
(decimal 
degrees)

Estimated amount 
of aquatic resource
in review area 
(acreage and linear 
feet, if applicable)

Type of aquatic
resource (i.e., wetland 
vs. non-wetland 
waters)

Geographic authority 
to which the aquatic 
resource “may be”
subject (i.e., Section 
404 or Section 10/404)

Wetland 1 34.997631 -89.965395 1.61 acre Wetland Section 404
Wetland 2 34.999768 -89.969078 0.35 acre Wetland Section 404
Wetland 3 35.004463 -89.966759 0.13 acre Wetland Section 404
Wetland 4 35.001613 -89.964715 0.19 acre Wetland Section 404
Wetland 5 35.001480 -89.964156 0.25 acre Wetland Section 404
Wetland 6 35.002069 -89.963553 0.04 acre Wetland Section 404

June 25, 2020

Aaron Conti, 5724 Summer Trees Dr.

Memphis, MVM-2020-171

TN Shelby Memphis

35.001300° -89.968000°
229127.61 E, 3877213.57 N, Zone 16S

Hurricane Creek

June 25, 2020



1) The Corps of Engineers believes that there may be jurisdictional aquatic resources in
the review area, and the requestor of this PJD is hereby advised of his or her option
to request and obtain an approved JD (AJD) for that review area based on an
informed decision after having discussed the various types of JDs and their
characteristics and circumstances when they may be appropriate.

2) In any circumstance where a permit applicant obtains an individual permit, or a
Nationwide General Permit (NWP) or other general permit verification requiring “pre-
construction notification” (PCN), or requests verification for a non-reporting NWP or
other general permit, and the permit applicant has not requested an AJD for the
activity, the permit applicant is hereby made aware that: (1) the permit applicant has
elected to seek a permit authorization based on a PJD, which does not make an
official determination of jurisdictional aquatic resources; (2) the applicant has the
option to request an AJD before accepting the terms and conditions of the permit
authorization, and that basing a permit authorization on an AJD could possibly result
in less compensatory mitigation being required or different special conditions; (3) the
applicant has the right to request an individual permit rather than accepting the terms
and conditions of the NWP or other general permit authorization; (4) the applicant can
accept a permit authorization and thereby agree to comply with all the terms and
conditions of that permit, including whatever mitigation requirements the Corps has
determined to be necessary; (5) undertaking any activity in reliance upon the subject
permit authorization without requesting an AJD constitutes the applicant’s acceptance
of the use of the PJD; (6) accepting a permit authorization (e.g., signing a proffered
individual permit) or undertaking any activity in reliance on any form of Corps permit
authorization based on a PJD constitutes agreement that all aquatic resources in the
review area affected in any way by that activity will be treated as jurisdictional, and
waives any challenge to such jurisdiction in any administrative or judicial compliance
or enforcement action, or in any administrative appeal or in any Federal court; and (7)
whether the applicant elects to use either an AJD or a PJD, the JD will be processed
as soon as practicable.  Further, an AJD, a proffered individual permit (and all terms
and conditions contained therein), or individual permit denial can be administratively
appealed pursuant to 33 C.F.R. Part 331.  If, during an administrative appeal, it
becomes appropriate to make an official determination whether geographic
jurisdiction exists over aquatic resources in the review area, or to provide an official
delineation of jurisdictional aquatic resources in the review area, the Corps will
provide an AJD to accomplish that result, as soon as is practicable.  This PJD finds
that there “may be” waters of the U.S. and/or that there “may be” navigable waters of
the U.S. on the subject review area, and identifies all aquatic features in the review
area that could be affected by the proposed activity, based on the following
information:



SUPPORTING DATA. Data reviewed for PJD (check all that apply)

Checked items should be included in subject file.  Appropriately reference sources 
below where indicated for all checked items: 

Maps, plans, plots or plat submitted by or on behalf of the PJD requestor:
Map: ___________________________________________________.

Data sheets prepared/submitted by or on behalf of the PJD requestor. 
Office concurs with data sheets/delineation report.
Office does not concur with data sheets/delineation report. Rationale: ___________________.

Data sheets prepared by the Corps: _______________________________________________.
Corps navigable waters’ study: ____________________________________________________.

U.S. Geological Survey Hydrologic Atlas: ___________________________________________.
USGS NHD data.
USGS 8 and 12 digit HUC maps.

U.S. Geological Survey map(s). Cite scale & quad name: _______________________________.
Natural Resources Conservation Service Soil Survey. Citation: ___________________________.

National wetlands inventory map(s). Cite name: ______________________________________.

State/local wetland inventory map(s): _______________________________________________.

FEMA/FIRM maps: ____________________________________________________________.

100-year Floodplain Elevation is: ________________.(National Geodetic Vertical Datum of 1929)
Photographs: Aerial (Name & Date): ___________________________________________.

or      Other (Name & Date): ____________________________________________.

Previous determination(s). File no. and date of response letter: __________________________.

Other information (please specify): _________________________________________________.

IMPORTANT NOTE: The information recorded on this form has not necessarily 
been verified by the Corps and should not be relied upon for later jurisdictional
determinations.

Signature and date of Signature and date of
Regulatory staff member person requesting PJD 
completing PJD (REQUIRED, unless obtaining  

the signature is impracticable)1

1 Districts may establish timeframes for requestor to return signed PJD forms. If the requestor does not respond 
within the established time frame, the district may presume concurrence and no additional follow up is 
necessary prior to finalizing an action. 

Attachment A, Site Figures 1 through 7

Southeast Memphis, Tenn., SW/4 Bartlett 15' Quadrangle, 1:24,000

Natural Resources Conservation Service Soils

Wetlands Mapper

FEMA Flood Map Service Center

Google Earth Pro Imagery, March 14, 2018

Attachment C, Photo Log, April 15 and 16, 2020

James M. Elcan Digitally signed by James M. Elcan 
Date: 2020.06.26 12:53:52 -05'00'



NOTIFICATION OF ADMINISTRATIVE APPEAL OPTIONS AND PROCESS AND 
REQUEST FOR APPEAL

Applicant: Memphis-Shelby County Airport Authority File Number: MVM-2020-171 Date: 06/26/2020
Attached is: See Section below

INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A
PROFFERED PERMIT (Standard Permit or Letter of permission) B
PERMIT DENIAL C
APPROVED JURISDICTIONAL DETERMINATION D

X PRELIMINARY JURISDICTIONAL DETERMINATION E
SECTION I - The following identifies your rights and options regarding an administrative appeal of the above 
decision.  Additional information may be found at http://www.usace.army.mil/cecw/pages/reg_materials.aspx
or Corps regulations at 33 CFR Part 331.
A:  INITIAL PROFFERED PERMIT:  You may accept or object to the permit.
 ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 

authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

 OBJECT:  If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that 
the permit be modified accordingly. You must complete Section II of this form and return the form to the district engineer.  
Your objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right 
to appeal the permit in the future.  Upon receipt of your letter, the district engineer will evaluate your objections and may: (a) 
modify the permit to address all of your concerns, (b) modify the permit to address some of your objections, or (c) not modify 
the permit having determined that the permit should be issued as previously written. After evaluating your objections, the 
district engineer will send you a proffered permit for your reconsideration, as indicated in Section B below.

B:  PROFFERED PERMIT: You may accept or appeal the permit
 ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final

authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

 APPEAL:  If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, you
may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of this 
form and sending the form to the division engineer.  This form must be received by the division engineer within 60 days of the
date of this notice.

C:  PERMIT DENIAL:   You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process 
by completing Section II of this form and sending the form to the division engineer.  This form must be received by the division 
engineer within 60 days of the date of this notice.

D:  APPROVED JURISDICTIONAL DETERMINATION:  You may accept or appeal the approved JD or 
provide new information.
 ACCEPT:  You do not need to notify the Corps to accept an approved JD.  Failure to notify the Corps within 60 days of  the 

date of this notice,  means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD.

 APPEAL: If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers Administrative 
Appeal Process by completing Section II of this form and sending the form to the division engineer.  This form must be received 
by the division engineer within 60 days of the date of this notice.

E:  PRELIMINARY JURISDICTIONAL DETERMINATION:  You do not need to respond to the Corps 
regarding the preliminary JD.  The Preliminary JD is not appealable.  If you wish, you may request an 
approved JD (which may be appealed), by contacting the Corps district for further instruction.  Also you may 
provide new information for further consideration by the Corps to reevaluate the JD.



STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION

DIVISION OF WATER RESOURCES
MEMPHIS ENVIRONMENTAL FIELD OFFICE

8383 WOLF LAKE DRIVE
BARTLETT, TN  38133

Phone 901-371-3000 Statewide 1-888-891-8332 Fax 901-371-3170

June 30, 2020

Lori Morris
Manager, Environmental Services
Memphis-Shelby County Airport Authority
2491 Winchester Road, Suite 113
Memphis, TN  38116

Re: Hydrologic Determination #QHP2005.009
MSCAA Holmes Swinnea Property
Memphis, Shelby County, TN

Dear Ms. Morris,

The Division of Water Resources has reviewed the documentation prepared by Aaron Conti and 
Velita Thornton with Ensafe, seeking concurrence with the report that was submitted in support 
of the Hydrologic Determinations conducted for the above referenced location in Shelby County,
TN.  

The Division is in concurrence with the following submitted assertions, which are also 
summarized on the attached Tables and on the attached map:

There are six channels on the property that were identified as streams.  These channels are 
identified in Table 2 of the attached summary.

There are nine channels on the property that were identified as wet weather conveyances.  These 
channels are identified in Table 3 of the attached summary.

There are ten wetlands, totaling 2.93 acres that were identified on the property.  These wetlands 
are identified in Table 1 of the attached summary.

In addition to the wetlands, Table 1 also identifies seven non-regulated pond features on the 
property.

Any alterations to wet weather conveyances must be made in accordance with the requirements 
of Tenn. Code Ann. § 69-3-108(q). Alterations to streams and wetlands require authorization 
under an appropriate Aquatic Resource Alteration Permit (ARAP).  You can download the ARAP 



application form at the following web address: http://environment-
online.state.tn.us/etdec/DownloadFile.aspx?row_id=CN-1091

If you have any questions, please feel free to contact me at (901) 371-3019 or at 
Lew.Hoffman@tn.gov.

Thank you, 

 Lew E. Hoffman 

Lew E. Hoffman
Environmental Consultant
Division of Water Resources
Memphis Environmental Field Office

Copy: file
Aaron Conti, Environmental Scientist, Ensafe
Velita Thornton, Environmental Scientist, Ensafe



Table 1 
Wetland and Other Water Acreage and Location 

Aquatic Resource Approximate Acreage Approximate Location 
Wetland 1 1.61 34.997631°, -89.965395° 

Wetland 2 0.35 34.999768°, -89.969078° 

Wetland 3 0.13 35.004463°, -89.966759° 

Wetland 4 0.19 35.001613°, -89.964715° 

Wetland 5 0.25 35.001480°, -89.964156° 

Wetland 6 0.04 35.002069°, -89.963553° 

Wetland 7 0.17 35.003052°, -89.963711° 

Wetland 8 0.01 35.004933°, -89.969684° 

Wetland 9 0.03 34.996997°, -89.968801° 
Wetland 10 0.15 34.996614°, -89.969313° 

Pond 1 0.13 35.003108°, -89.969937° 
Pond 2 0.82 35.000556°, -89.970864° 
Pond 3 0.67 34.999141°, -89.969426° 
Pond 4 0.14 34.996871°, -89.966122° 
Pond 5 0.59 34.997747°, -89.964092° 
Pond 6 0.02 35.000841°, -89.964221° 
Pond 7 0.59 35.005780°, -89.966152° 

 
  



Table 2 
Stream Length and Termini  

Aquatic Resource 
Approximate 
Linear Feet 

Onsite Upgradient 
Origin 

Onsite Downgradient 
Terminus 

Stream 1 3395 34.995279°, -89.963291° 35.002212°, -89.971942° 

Stream 2 1961 35.001832°, -89.965059° 35.005591°, -89.964569° 

Stream 3 1521 35.001489°, -89.964020° 35.005405°, -89.963765° 

Stream 4 699 35.005361°, -89.963375° 35.006217°, -89.965119° 

Stream 5 675 34.996650°, -89.969974° 34.996083°, -89.972008° 

Stream 6 1210 34.995170°, -89.969619° 34.996083°, -89.972008° 
 
 

Table 3 
Wet Weather Conveyances Length and Termini 

Aquatic Resource 
Approximate 
Linear Feet 

Onsite Upgradient 
Origin 

Onsite Downgradient 
Terminus 

WWC 1 173 35.003487°, -89.970504° 35.003232°, -89.970026° 

WWC 2 107 35.002983°, -89.969892° 
35.002871°, -89.970095° 35.00215°, -89.970845° 

WWC 3 107 35.002288°, -89.970818° 35.002027°, -89.970936° 

WWC 4 447 35.001167°, -89.970770° 35.001401°, -89.970594° 

WWC 5 101 35.000789°, -89.970637° 35.001310°, -89.9705207 

WWC 6 200 35.004703°, -89.96651° 35.004646°, -89.965310° 

WWC 7 500 34.999400°, -89.969556° 34.999475°, -89.969554° 

WWC 8 27 34.999307°, -89.968201° 34.999674°, -89.968162° 

WWC 9 184 34.996992°, -89.968841° 34.996677°, -89.969229° 
 



 
STATE OF TENNESSEE 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER RESOURCES  
William R. Snodgrass - Tennessee Tower 

312 Rosa L. Parks Avenue, 11th Floor 
Nashville, Tennessee  37243-1102 

 

December 8, 2020 

Ms. Kristin Lehman 
ENSAFE 
5724 Summer Trees Drive 
Memphis. TN 38234 
 
RE: Memphis Shelby County Airport Property Scoping Document 
 
Dear Ms. Lehman: 
 
Division staff have reviewed the proposed preparation of an approximately 245-acre tract of vacant land 
(the Site) for future light industrial development.  The Site is located on the south side of East Holmes Road 
and the west side of Swinnea Road in Memphis, Tennessee, approximately 1.0 mile south of the Memphis 
International Airport, at the Tennessee/Mississippi state line.  A Proposed Site Plan identifies the potential 
for approximately 1.5 million square feet of facility space at the Site with approximately 300,000 square 
feet of additional space allotted for future growth, if needed.  The project will disturb well more than an 
acre of land, which will require a construction stormwater general permit (CGP).  The proposed activity for 
the site will fall under one of the Industrial Activities Sectors for a Tennessee NPDES Multi-Sector 
Stormwater Permit (TMSP).  As a part of the permit a site-specific Surface Water Pollution Prevention Plan 
must be developed.  Owing to the onsite streams and wetlands, a hydrologic determination by a licensed 
professional needs to be made to determine what water resources/wetlands might be disturbed and whether 
an Aquatic Resources Alteration Permit (ARAP) will be necessary.   
 
If you need further clarification, I will be glad to try to assist you.  You may reach me at (615) 532-0170 or 
tom.moss@tn.gov. 
 
Sincerely, 
 

 
 
Thomas A. Moss 
Environmental Review Coordinator 
Compliance and Enforcement Unit 
 
cc: Joellyn Brazile, DWR Manager, Memphis Environmental Field Office 

Matthew K. Taylor, Office of Policy and Sustainable Practices 



1

Kristin Lehman

From: Lew Hoffman <Lew.Hoffman@tn.gov>
Sent: Tuesday, November 24, 2020 9:53 AM
To: Aaron Conti
Subject: RE: stream crossing question

Aaron, 
 
From your description, it seems the project would be able to be covered under the General ARAP for Construction and 
Removal of Minor Road Crossings.  There would be no mitigation if the project is covered under that GP.  Below is a link 
to the GP.  Let me know if you have any questions. 
 
https://www.tn.gov/content/dam/tn/environment/water/natural-resources-unit/water_permit_arap-gp_minor-road-
crossings-2020-2025.pdf 
 
Thank you, 
 
Lew 
 

 
Lew E. Hoffman 
Division of Water Resources 
Memphis Environmental Field Office 
8383 Wolf Lake Drive 
Bartlett, TN 38133 
Office (901) 371-3019 
Fax (901) 371-3170 
Email: lew.hoffman@tn.gov 
 
Tell us how we’re doing!  Please take 5-10 minutes to complete TDEC’s Customer Service Survey. 
 

From: Aaron Conti <aconti@Ensafe.com>  
Sent: Monday, November 23, 2020 7:49 AM 
To: Lew Hoffman <Lew.Hoffman@tn.gov> 
Subject: [EXTERNAL] stream crossing question 
 
Hi Lew, hope you’re doing well. 
 
I’m working on a site of proposed development with preliminary plans that would result in 1 permanent impact to a 
stream in the form of encapsulating an approximate 30’ length of reach underneath a new road crossing. Additionally, 
the project would install 1 temporary stream crossing (same width) that would be removed after construction is 
completed. 
 
I am tasked with estimating the anticipated CWA 404/401 costs, including mitigation. Would TDEC require stream 
mitigation for the scenario described above? 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Pastor David Brown  
Pentecostal Praise Church of God in Christ 
2922 East Holmes Road 
Memphis, Tennessee 38118 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Rev. Brown: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located south of the Pentecostal Praise Church of God in Christ, at southeast corner of East 
Holmes Road and Swinnea Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby 
County, Tennessee (Figure 1). The purpose of the proposed project is to prepare the Site for 
development by private companies with an interest in constructing cargo holding or distribution facilities. 
Figure 3 includes the conceptual site plan and identifies the potential for approximately 1.5 million square 
feet of facility space at the Site, with approximately 300,000 square feet of additional space allotted for 
future growth, if needed. The proposed project will meet MSCAA’s need to productively utilize land 
holdings while maintaining compatibility with Memphis International Airport (MEM) operations, including 
aircraft noise. The airspace above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 
 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Matthew and Jeremy Thacker-Rhodes  
1164 Vickery Lane, Suite 200 
Cordova, Tennessee 38016 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Sirs: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located south of your East Holmes Road property, at the southeast corner of East Holmes 
Road and Swinnea Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, 
Tennessee (Figure 1). The purpose of the proposed project is to prepare the Site for development by 
private companies with an interest in constructing cargo holding or distribution facilities. Figure 3 includes 
the conceptual site plan and identifies the potential for approximately 1.5 million square feet of facility 
space at the Site, with approximately 300,000 square feet of additional space allotted for future growth, 
if needed. The proposed project will meet MSCAA’s need to productively utilize land holdings while 
maintaining compatibility with Memphis International Airport (MEM) operations, including aircraft noise. 
The airspace above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 
 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Pastor Leo Holt  
Grace Christian Fellowship Church  
3025 East Holmes Road   
Memphis, Tennessee 38118 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Rev. Holt: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to Grace Christian Fellowship Church, at the southeast corner of East Holmes 
Road and Swinnea Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, 
Tennessee (Figure 1). The purpose of the proposed project is to prepare the Site for development by 
private companies with an interest in constructing cargo holding or distribution facilities. Figure 3 includes 
the conceptual site plan and identifies the potential for approximately 1.5 million square feet of facility 
space at the Site, with approximately 300,000 square feet of additional space allotted for future growth, 
if needed. The proposed project will meet MSCAA’s need to productively utilize land holdings while 
maintaining compatibility with Memphis International Airport (MEM) operations, including aircraft noise. 
The airspace above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 
 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Dunham and Yow Investments  
799 Highway 332   
Grenada, Mississippi 38901 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
To Whom It May Concern: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your property, at the southeast corner of East Holmes Road and Swinnea 
Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figure 1). 
The purpose of the proposed project is to prepare the Site for development by private companies with an 
interest in constructing cargo holding or distribution facilities. Figure 3 includes the conceptual site plan 
and identifies the potential for approximately 1.5 million square feet of facility space at the Site, with 
approximately 300,000 square feet of additional space allotted for future growth, if needed. The 
proposed project will meet MSCAA’s need to productively utilize land holdings while maintaining 
compatibility with Memphis International Airport (MEM) operations, including aircraft noise. The airspace 
above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 
 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Sara M. Holmes and Eula Holmes Sanders 
193 Azalea Garden Way 
Memphis, Tennessee 38111-4756 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Ms. Holmes and Ms. Sanders: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your property, at the southeast corner of East Holmes Road and Swinnea 
Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figure 1). 
The purpose of the proposed project is to prepare the Site for development by private companies with an 
interest in constructing cargo holding or distribution facilities. Figure 3 includes the conceptual site plan 
and identifies the potential for approximately 1.5 million square feet of facility space at the Site, with 
approximately 300,000 square feet of additional space allotted for future growth, if needed. The 
proposed project will meet MSCAA’s need to productively utilize land holdings while maintaining 
compatibility with Memphis International Airport (MEM) operations, including aircraft noise. The airspace 
above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 
 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Stateline J LLC and FRE Southaven MS Landlord LLC  
1197 Peachtree Street, Suite 600 
Atlanta, GA 30361 
 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
To Whom It May Concern: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your Stateline Business Park North properties, at the southeast corner of 
East Holmes Road and Swinnea Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby 
County, Tennessee (Figure 1). The purpose of the proposed project is to prepare the Site for 
development by private companies with an interest in constructing cargo holding or distribution facilities. 
Figure 3 includes the conceptual site plan and identifies the potential for approximately 1.5 million square 
feet of facility space at the Site, with approximately 300,000 square feet of additional space allotted for 
future growth, if needed. The proposed project will meet MSCAA’s need to productively utilize land 
holdings while maintaining compatibility with Memphis International Airport (MEM) operations, including 
aircraft noise. The airspace above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
GPT Stateline Road Owner LLC 
c/o Gramercy Property Trust 
130 Jefferson Street, Suite 300 
Chicago, Illinois 60661 
 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
To Whom It May Concern: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your Stateline Business Park North property, at the southeast corner of 
East Holmes Road and Swinnea Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby 
County, Tennessee (Figure 1). The purpose of the proposed project is to prepare the Site for 
development by private companies with an interest in constructing cargo holding or distribution facilities. 
Figure 3 includes the conceptual site plan and identifies the potential for approximately 1.5 million square 
feet of facility space at the Site, with approximately 300,000 square feet of additional space allotted for 
future growth, if needed. The proposed project will meet MSCAA’s need to productively utilize land 
holdings while maintaining compatibility with Memphis International Airport (MEM) operations, including 
aircraft noise. The airspace above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Elmore Holmes III  
193 Azalea Garden Way 
Memphis, Tennessee 38111-4756 
 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Mr. Holmes: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your property, at the southeast corner of East Holmes Road and Swinnea 
Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figure 1). 
The purpose of the proposed project is to prepare the Site for development by private companies with an 
interest in constructing cargo holding or distribution facilities. Figure 3 includes the conceptual site plan 
and identifies the potential for approximately 1.5 million square feet of facility space at the Site, with 
approximately 300,000 square feet of additional space allotted for future growth, if needed. The 
proposed project will meet MSCAA’s need to productively utilize land holdings while maintaining 
compatibility with Memphis International Airport (MEM) operations, including aircraft noise. The airspace 
above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Pastor Bartholomew Orr  
Brown Missionary Baptist Church 
980 Stateline Road 
Southaven, Mississippi, 38671 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Rev. Orr: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to the Brown Missionary Baptist Church Cemetery, at southeast corner of 
East Holmes Road and Swinnea Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby 
County, Tennessee (Figure 1). The purpose of the proposed project is to prepare the Site for 
development by private companies with an interest in constructing cargo holding or distribution facilities. 
Figure 3 includes the conceptual site plan and identifies the potential for approximately 1.5 million square 
feet of facility space at the Site, with approximately 300,000 square feet of additional space allotted for 
future growth, if needed. The proposed project will meet MSCAA’s need to productively utilize land 
holdings while maintaining compatibility with Memphis International Airport (MEM) operations, including 
aircraft noise. The airspace above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Marsha Peek Moncrief  
1165 Joann Drive 
Southaven, Mississippi 38671 
 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
Dear Ms. Moncrief: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your property, at southeast corner of East Holmes Road and Swinnea 
Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figure 1). 
The purpose of the proposed project is to prepare the Site for development by private companies with an 
interest in constructing cargo holding or distribution facilities. Figure 3 includes the conceptual site plan 
and identifies the potential for approximately 1.5 million square feet of facility space at the Site, with 
approximately 300,000 square feet of additional space allotted for future growth, if needed. The 
proposed project will meet MSCAA’s need to productively utilize land holdings while maintaining 
compatibility with Memphis International Airport (MEM) operations, including aircraft noise. The airspace 
above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Copart of Tennessee Inc.  
14185 Dallas Parkway, Suite 300 
Dallas, Texas 75254- 1327 
 
 
Re: East Holmes Road Site Preparation - Adjacent Stakeholder Notice 
 
To Whom It May Concern: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, MSCAA-owned property (the Site) for future light industrial development. The proposed 
project consists of preparing the Site for future development and leasing the Site for construction and 
operation of light industrial facilities. A general overview of the proposed project is included herein. 
 
The Site is located adjacent to your property, at southeast corner of East Holmes Road and Swinnea 
Road, north of the Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figure 1). 
The purpose of the proposed project is to prepare the Site for development by private companies with an 
interest in constructing cargo holding or distribution facilities. Figure 3 includes the conceptual site plan 
and identifies the potential for approximately 1.5 million square feet of facility space at the Site, with 
approximately 300,000 square feet of additional space allotted for future growth, if needed. The 
proposed project will meet MSCAA’s need to productively utilize land holdings while maintaining 
compatibility with Memphis International Airport (MEM) operations, including aircraft noise. The airspace 
above the Site is located within a main MEM aircraft flight path.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. The public is invited to comment on the proposed project and 
will have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Quinton Clark       Email: qclark@mlgw.org  
Memphis Light, Gas and Water        
220 South Main Street 
Memphis, Tennessee 38103 
 
Re: East Holmes Road Site Preparation - Stakeholder Notice 
 
Dear Mr. Clark: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, property (the Site) for future development as a cargo holding or distribution facility. The 
Site is located at the southeast corner of East Holmes Road and Swinnea Road, north of the 
Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figures 1 and 2). The Site is 
bordered to the west and south by a Memphis Light, Gas and Water (MLGW) easement, along Swinnea 
Road and the Tennessee/Mississippi State line.  
 
The purpose of the proposed project is to prepare the Site for development and long-term lease by 
private companies with an interest in constructing cargo holding or distribution facilities. Figure 3 includes 
the conceptual site plan and identifies the potential for approximately 1.5 million square feet of facility 
space at the Site, with approximately 300,000 square feet of additional space allotted for future growth, 
if needed. The proposed project will meet MSCAA’s need to productively utilize land holdings while 
maintaining compatibility with Memphis International Airport (MEM) operations, including aircraft noise.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies. Future site development 
activities are anticipated to last between 6 and 9 months. However, at this time no site developers or 
long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. MLGW is invited to comment on the proposed project and will 
have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 
 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Forrest Frazier        Email: forrest.frazier@bwpmlp.com 
Director of Environmental Compliance and Remediation         
Boardwalk Pipeline Partners, LP. 
9 Greenway Plaza, Suite 2800 
Houston, Texas 77046 
 
Re: East Holmes Road Site Preparation - Stakeholder Notice 
 
Dear Ms. Frazier: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, property (the Site) for future development as a cargo holding or distribution facility. The 
Site is located at the southeast corner of East Holmes Road and Swinnea Road, north of the 
Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figure 1). The northern portion 
of the Site is bisected by a Boardwalk Pipeline Partners subsidiary, Texas Gas Transmission, LLC 
easement (Figure 2).  
 
The purpose of the proposed project is to prepare the Site for development and long-term lease by 
private companies with an interest in constructing cargo holding or distribution facilities. Figure 3 includes 
the conceptual site plan and identifies the potential for approximately 1.5 million square feet of facility 
space at the Site, with approximately 300,000 square feet of additional space allotted for future growth, 
if needed. The proposed project will meet MSCAA’s need to productively utilize land holdings while 
maintaining compatibility with Memphis International Airport (MEM) operations, including aircraft noise.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies (Figure 2). Future site 
development activities are anticipated to last between 6 and 9 months. However, at this time no site 
developers or long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. Texas Gas Transmission, LLC is invited to comment on the 
proposed project and will have an opportunity to review and comment on a forthcoming Environmental 
Assessment, addressing how the proposed project would potentially impact economic, social, and 
environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 



  
 
 

 
Memphis International Airport I General DeWitt Spain Airport I Charles W. Baker Airport 

Owned and operated by Memphis Shelby County Airport Authority 
 

January 12, 2021 
 
 
Amanda Garrahan      Email: amanda.garrahan@valero.com 
Director Corporate Environmental and Safety Affairs       
One Valero Way 
San Antonio, Texas 78249-1616 
 
Re: East Holmes Road Site Preparation - Stakeholder Notice 
 
Dear Ms. Garrahan: 
 
The Memphis-Shelby County Airport Authority (MSCAA) proposes to prepare an approximately 245-acre 
tract of vacant, property (the Site) for future development as a cargo holding or distribution facility. The 
Site is located at the southeast corner of East Holmes Road and Swinnea Road, north of the 
Tennessee/Mississippi State line, in Memphis, Shelby County, Tennessee (Figures 1 and 2). The Site is 
bordered to the west and south by the Valero Energy Partners LP (Valero) Collierville Pipeline easement, 
along Swinnea Road and the Tennessee/Mississippi State line.  
 
The purpose of the proposed project is to prepare the Site for development and long-term lease by 
private companies with an interest in constructing cargo holding or distribution facilities. Figure 3 includes 
the conceptual site plan and identifies the potential for approximately 1.5 million square feet of facility 
space at the Site, with approximately 300,000 square feet of additional space allotted for future growth, 
if needed. The proposed project will meet MSCAA’s need to productively utilize land holdings while 
maintaining compatibility with Memphis International Airport (MEM) operations, including aircraft noise.  
 
Site preparation will include tree removal, site grading activities, utility main extensions, and construction 
of stream crossings to allow for future site development by private companies. Future site development 
activities are anticipated to last between 6 and 9 months. However, at this time no site developers or 
long-term tenants have been identified.  
 
The preparation of the Site and development will comply with the requirements set forth in the provisions 
of the National Environmental Policy Act. Valero is invited to comment on the proposed project and will 
have an opportunity to review and comment on a forthcoming Environmental Assessment, addressing 
how the proposed project would potentially impact economic, social, and environmental resources.  
 
Should you have any comments or questions regarding the proposed action, please contact me via email 
at jhay@flymemphis.com or by phone at (901) 922-8224. 
 
Respectfully submitted, 

 
James A. Hay II, C.M.  
Director of Development 
Memphis International Airport 
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6/23/2020 De Minimis Tables | General Conformity | US EPA

https://www.epa.gov/general-conformity/de-minimis-tables 1/2

An official website of the United States government.

We've made some changes to EPA.gov. If the information you are
looking for is not here, you may be able to find it on the EPA Web
Archive or the January 19, 2017 Web Snapshot.

Close

De Minimis Tables



Generated:    April 14, 2020
Source: U.S. EPA AirData <https://www.epa.gov/air-data>

Readers are cautioned not to rank order geographic areas based on AirData reports.  Air pollution levels measured at a particular monitoring site are not necessarily representative
of the  air quality for an entire county or urban area.

AirData reports are produced from a direct query of the AQS Data Mart. The data represent the best  and most recent information available to EPA from state agencies. However,
some values may be absent due to incomplete  reporting, and some values may change due to quality assurance activities. The AQS database is updated  by state, local, and tribal
organizations who own and submit the data.

Get detailed information about this report, including column descriptions, at https://www.epa.gov/outdoor-air-quality-data/about-air-data-reports#aqi

Air Quality Index Report
Geographic Area: Memphis, TN-MS-AR
Summary: by CBSA
Year: 2019

Generated:    April 14, 2020
Source: U.S. EPA AirData <https://www.epa.gov/air-data>

Readers are cautioned not to rank order geographic areas based on AirData reports.  Air pollution levels measured at a particular monitoring site are not necessarily representative
of the  air quality for an entire county or urban area.

AirData reports are produced from a direct query of the AQS Data Mart. The data represent the best  and most recent information available to EPA from state agencies. However,
some values may be absent due to incomplete  reporting, and some values may change due to quality assurance activities. The AQS database is updated  by state, local, and tribal
organizations who own and submit the data.

Get detailed information about this report, including column descriptions, at https://www.epa.gov/outdoor-air-quality-data/about-air-data-reports#aqi

Air Quality Index Report
Geographic Area: Memphis, TN-MS-AR
Summary: by CBSA
Year: 2019

Number of Days when Air Quality was... AQI Statistics
Number of Days when AQI Pollutant

was...

CBSA

#
Days
with
AQI Good Moderate

Unhealthy
for

Sensitive
Groups Unhealthy

Very
Unhealthy Maximum

90th
Percentile Median CO NO2 O3 SO2 PM2.5 PM10

Memphis, TN-MS-AR 365 221 139 5 . . 148 67 45 . 5 181 . 179 .



6/12/2020 Recent AQI Trends | AirNow.gov

https://www.airnow.gov/?city=Memphis&state=TN&country=USA 1/1
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This chart shows the daily AQI in your area for each of the last 30 days. Mouse over or tap a bar to see which pollutant (ozone or
PM) was highest that day.
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PM) was highest that day.
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This chart shows the daily AQI in your area for each of the last 30 days. Mouse over or tap a bar to see which pollutant (ozone or
PM) was highest that day.



U.S. EPA Motor Vehicle Emission Simulator 
Emission Model Output

Construction Equipment Emissions

CY 2021 (Apr-Dec)
Cement & 

Mortar 
Mixers

Cranes
Dumpers/Tend

ers
Excavators Graders

Off-highway 
Trucks

Pavers
Paving 

Equipment
Plate 

Compactors
Rollers

Rubber Tire 
Loaders

Signal 
Boards/Light 

Plants

Skid Steer 
Loaders

Surfacing 
Equipment

Tractors/Loaders/
backhoes

Trenchers TOTAL

Atmospheric CO2 6.72E-02 1.70E+00 8.69E-02 1.94E+00 2.03E+00 1.32E+01 1.08E+00 4.62E-01 3.00E-02 7.52E-01 1.91E+00 1.05E-01 2.12E-01 6.61E-01 4.81E-01 4.98E-01 25.24
Carbon Monoxide (CO) 2.39E-04 1.01E-03 6.46E-04 7.00E-04 7.46E-04 4.79E-03 7.17E-04 4.46E-04 1.18E-04 6.49E-04 1.57E-03 2.37E-04 1.51E-03 1.43E-03 2.50E-03 6.32E-04 0.018
Oxides of Nitrogen (NOx) 5.45E-04 4.20E-03 6.40E-04 2.49E-03 2.40E-03 3.90E-02 2.32E-03 1.21E-03 2.14E-04 1.88E-03 4.87E-03 6.50E-04 1.49E-03 3.59E-03 2.89E-03 1.98E-03 0.070
Primary Exhaust PM10  - Total 3.71E-05 1.78E-04 9.43E-05 1.34E-04 1.49E-04 8.57E-04 1.19E-04 6.90E-05 1.27E-05 1.03E-04 2.54E-04 3.04E-05 2.14E-04 1.87E-04 3.80E-04 8.63E-05 0.0029
Primary Exhaust PM2.5 - Total 3.60E-05 1.73E-04 9.15E-05 1.30E-04 1.44E-04 8.31E-04 1.15E-04 6.70E-05 1.23E-05 9.94E-05 2.47E-04 2.95E-05 2.07E-04 1.81E-04 3.69E-04 8.38E-05 0.0028
Sulfur Dioxide (SO2) 5.88E-07 1.24E-05 7.60E-07 1.33E-05 1.39E-05 9.03E-05 7.54E-06 3.33E-06 2.76E-07 5.34E-06 1.38E-05 9.00E-07 1.78E-06 5.29E-06 3.99E-06 3.57E-06 0.00018
Volatile Organic Compounds 5.53E-05 2.41E-04 1.41E-04 1.15E-04 1.23E-04 1.08E-03 1.15E-04 9.38E-05 3.49E-05 1.04E-04 2.64E-04 5.85E-05 2.98E-04 2.15E-04 5.42E-04 1.05E-04 0.0036
Methane (CH4) 2.38E-06 1.69E-05 5.28E-06 1.02E-05 1.14E-05 9.49E-05 1.09E-05 7.46E-06 2.82E-06 9.08E-06 1.71E-05 4.70E-06 1.14E-05 1.24E-05 2.84E-05 8.58E-06 0.00025

Year CO2 CO NOx PM10 PM2.5 SO2 VOC N2O CH4
Threshold 25000 100 100 100 100 100 100 25000 25000
2021 25.24 0.018 0.070 0.0029 0.0028 0.00018 0.0036 0 0.00025

Construction Equipment

Construction Emissions 1 of 1



U.S. EPA Motor Vehicle Emission Simulator 
Emission Model Output

Construction Vehicle Trip Emissions

Source 
Number of 
Trips

Passenger Car 172
Passenger Truck 172
Single Unit Long-haul Truck 134

CY 2021
Running 
Exhaust

Start Exhaust
Evap 

Permeation

Evap Fuel 
Vapor 

Venting

Evap Fuel 
Leaks

Crankcase 
Running 
Exhaust

Crankcase Start 
Exhaust

Refueling 
Displacement 

Vapor Loss

Refueling 
Spillage Loss

Auxiliary 
Power 

Exhaust

Extended Idle 
Exhaust

Crankcase 
Extended Idle 

Exhaust
TOTAL

Atmospheric CO2 3.27E+02 1.35E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 461.65
Carbon Monoxide (CO) 2.47E+00 9.78E+00 0.00E+00 0.00E+00 0.00E+00 1.29E-03 5.11E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 12.26
Oxides of Nitrogen (NOx) 1.08E-01 8.29E-01 0.00E+00 0.00E+00 0.00E+00 4.37E-06 3.35E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.94
Primary Exhaust PM10  - Total 4.54E-03 1.53E-02 0.00E+00 0.00E+00 0.00E+00 3.65E-05 1.23E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.020
Primary Exhaust PM2.5 - Total 4.02E-03 1.36E-02 0.00E+00 0.00E+00 0.00E+00 3.23E-05 1.09E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.018
Sulfur Dioxide (SO2) 2.18E-03 9.01E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0031
Volatile Organic Compounds 2.05E-02 1.10E+00 2.06E-01 4.47E-01 2.93E-01 2.70E-04 1.45E-02 1.02E-02 9.34E-03 0.00E+00 0.00E+00 0.00E+00 2.10
Nitrous Oxide (N2O) 1.33E-03 5.33E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.055
Methane (CH4) 3.05E-03 4.37E-02 0.00E+00 0.00E+00 0.00E+00 3.91E-05 5.12E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.047

CY 2021
Running 
Exhaust

Start Exhaust
Evap 

Permeation

Evap Fuel 
Vapor 

Venting

Evap Fuel 
Leaks

Crankcase 
Running 
Exhaust

Crankcase Start 
Exhaust

Refueling 
Displacement 

Vapor Loss

Refueling 
Spillage Loss

Auxiliary 
Power 

Exhaust

Extended Idle 
Exhaust

Crankcase 
Extended Idle 

Exhaust
TOTAL

Atmospheric CO2 7.14E+01 1.70E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 241.01
Carbon Monoxide (CO) 6.01E-01 1.37E+01 0.00E+00 0.00E+00 0.00E+00 3.22E-04 7.38E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 14.28
Oxides of Nitrogen (NOx) 3.90E-02 1.30E+00 0.00E+00 0.00E+00 0.00E+00 1.80E-06 5.53E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.34
Primary Exhaust PM10  - Total 1.07E-03 2.22E-02 0.00E+00 0.00E+00 0.00E+00 1.08E-05 1.82E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.023
Primary Exhaust PM2.5 - Total 9.51E-04 1.96E-02 0.00E+00 0.00E+00 0.00E+00 9.67E-06 1.62E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.021
Sulfur Dioxide (SO2) 4.81E-04 1.14E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0016
Volatile Organic Compounds 7.65E-03 1.62E+00 2.06E-01 3.40E-01 2.95E-01 9.94E-05 2.14E-02 1.23E-02 4.98E-03 0.00E+00 0.00E+00 0.00E+00 2.51
Nitrous Oxide (N2O) 3.40E-04 8.64E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.087
Methane (CH4) 8.74E-04 8.85E-02 0.00E+00 0.00E+00 0.00E+00 1.04E-05 1.09E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.091

CY 2021
Running 
Exhaust

Start Exhaust
Evap 

Permeation

Evap Fuel 
Vapor 

Venting

Evap Fuel 
Leaks

Crankcase 
Running 
Exhaust

Crankcase Start 
Exhaust

Refueling 
Displacement 

Vapor Loss

Refueling 
Spillage Loss

Auxiliary 
Power 

Exhaust

Extended Idle 
Exhaust

Crankcase 
Extended Idle 

Exhaust
TOTAL

Atmospheric CO2 7.81E+02 9.75E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 878.2
Carbon Monoxide (CO) 1.02E+00 1.64E+01 0.00E+00 0.00E+00 0.00E+00 3.33E-03 1.85E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 17.4
Oxides of Nitrogen (NOx) 1.16E+00 1.00E+00 0.00E+00 0.00E+00 0.00E+00 4.84E-04 1.62E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.165
Primary Exhaust PM10  - Total 3.55E-02 1.16E-02 0.00E+00 0.00E+00 0.00E+00 1.63E-02 1.45E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.065
Primary Exhaust PM2.5 - Total 3.26E-02 1.05E-02 0.00E+00 0.00E+00 0.00E+00 1.50E-02 1.33E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.059
Sulfur Dioxide (SO2) 6.52E-03 8.11E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0073
Volatile Organic Compounds 1.32E-01 7.58E-01 8.59E-02 2.62E-01 1.70E-01 3.21E-03 1.05E-02 1.73E-02 2.16E-02 0.00E+00 0.00E+00 0.00E+00 1.461
Nitrous Oxide (N2O) 2.38E-03 4.77E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.050
Methane (CH4) 3.74E-02 1.38E-01 0.00E+00 0.00E+00 0.00E+00 1.34E-05 4.27E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.176

Year CO2 CO NOx PM10 PM2.5 SO2 VOC N2O CH4
Threshold 25000 100 100 100 100 100 100 25000 25000
2021 1580.86 43.93 4.44 0.11 0.098 0.012 6.074 0.19 0.31

Passenger Car

Passenger Truck

Single Unit Long-haul Truck
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U.S. EPA Motor Vehicle Emission Simulator 
Emission Model Output

Construction Emission Summary 

Year CO2 CO NOx PM10 PM2.5 SO2 VOC N2O CH4
Threshold 25000 100 100 100 100 100 100 25000 25000
2021 1606.10 43.95 4.51 0.11 0.10 0.012 6.08 0.19 0.31

Building Contrustion Emissions (tons/yr)

Construction Emissions 1 of 1



U.S. EPA Motor Vehicle Emission Simulator 
Emission Model Output

Operation Emissions

Number of Trips
100
120

CY 2022 Running 
Exhaust

Start 
Exhaust

Evap 
Permeation

Evap Fuel 
Vapor 

Venting

Evap Fuel 
Leaks

Crankcase 
Running 
Exhaust

Crankcase 
Start 

Exhaust

Refueling 
Displacement 

Vapor Loss

Refueling 
Spillage 

Loss

Auxiliary 
Power 

Exhaust

Extended 
Idle Exhaust

Crankcase 
Extended 

Idle Exhaust
TOTAL

Atmospheric CO2 2.41E+02 1.55E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 395.83
Carbon Monoxide (CO) 1.72E+00 1.06E+01 0.00E+00 0.00E+00 0.00E+00 8.98E-04 5.53E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 12.33
Oxides of Nitrogen (NOx) 7.21E-02 8.03E-01 0.00E+00 0.00E+00 0.00E+00 2.92E-06 3.24E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.88
Primary Exhaust PM10  - Total 3.37E-03 1.77E-02 0.00E+00 0.00E+00 0.00E+00 2.70E-05 1.42E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.021
Primary Exhaust PM2.5 - Total 2.98E-03 1.57E-02 0.00E+00 0.00E+00 0.00E+00 2.39E-05 1.26E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.019
Sulfur Dioxide (SO2) 1.61E-03 1.03E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0026
Volatile Organic Compounds 1.32E-02 1.13E+00 1.55E-01 3.88E-01 2.86E-01 1.73E-04 1.48E-02 7.55E-03 8.00E-03 0.00E+00 0.00E+00 0.00E+00 2.00
Nitrous Oxide (N2O) 9.93E-04 5.14E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.052
Methane (CH4) 2.16E-03 4.82E-02 0.00E+00 0.00E+00 0.00E+00 2.76E-05 5.51E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.051

CY 2022
Running 
Exhaust

Start 
Exhaust

Evap 
Permeation

Evap Fuel 
Vapor 

Venting

Evap Fuel 
Leaks

Crankcase 
Running 
Exhaust

Crankcase 
Start 

Exhaust

Refueling 
Displacement 

Vapor Loss

Refueling 
Spillage 

Loss

Auxiliary 
Power 

Exhaust

Extended 
Idle Exhaust

Crankcase 
Extended 

Idle Exhaust
TOTAL

Atmospheric CO2 1.75E+03 1.67E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.97E+00 9.63E+01 0.00E+00 2016.15
Carbon Monoxide (CO) 9.51E-01 9.72E+00 0.00E+00 0.00E+00 0.00E+00 8.56E-03 4.34E-02 0.00E+00 0.00E+00 1.04E-01 9.45E-01 2.58E-03 11.77
Oxides of Nitrogen (NOx) 3.89E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.29E-03 0.00E+00 0.00E+00 0.00E+00 8.37E-02 2.25E+00 5.35E-04 6.23
Primary Exhaust PM10  - Total 1.30E-01 1.11E-02 0.00E+00 0.00E+00 0.00E+00 2.97E-02 2.73E-03 0.00E+00 0.00E+00 5.34E-03 1.55E-02 3.94E-03 0.20
Primary Exhaust PM2.5 - Total 1.19E-01 1.02E-02 0.00E+00 0.00E+00 0.00E+00 2.73E-02 2.51E-03 0.00E+00 0.00E+00 4.91E-03 1.42E-02 3.63E-03 0.18
Sulfur Dioxide (SO2) 1.48E-02 1.43E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.36E-05 8.16E-04 0.00E+00 0.017
Volatile Organic Compounds 1.70E-01 4.13E-01 0.00E+00 0.00E+00 0.00E+00 4.94E-03 7.93E-03 0.00E+00 6.22E-02 2.17E-02 3.73E-01 5.05E-03 1.06
Nitrous Oxide (N2O) 2.00E-03 8.64E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.011
Methane (CH4) 4.01E-02 2.14E-01 0.00E+00 0.00E+00 0.00E+00 1.19E-05 1.92E-05 0.00E+00 0.00E+00 5.80E-05 2.55E-01 1.23E-05 0.51

Year NOx VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O
Threshold 100 100 100 100 100 100 25000 25000 25000
2022 7.10 3.06 24.11 0.22 0.20 0.020 2411.98 0.56 0.063

Passenger Car

Combination Long-haul Truck

Operational Emissions 1 of 1



 
 

Tennessee Division 
 

April 2, 2020 

404 BNA Drive, Suite 508 
Nashville, Tennessee 37217 

Phone (615) 781-5770 

 
 

 
Mr. Kwabena Aboagye 
Assistant Director, Long Range Planning Division 
Tennessee Department of Transportation 
James K. Polk Building, Suite 900 
Nashville, TN 37243 

In Reply Refer To: 
HPD-TN 

 
 

Subject: Air Quality Conformity Determination for Shelby County, Tennessee 

Dear Mr. Aboagye: 

The Federal Highway Administration (FHWA) Tennessee Division and Federal Transit 
Administration (FTA) Region IV Office, in coordination with the Environmental Protection 
Agency (EPA) Region IV Office, have reviewed the Air Quality Conformity Determination 
Report the Memphis Urban Area Metropolitan Planning Organization (MPO) Transportation 
Policy Board adopted on February 20, 2020. 

 
The Air Quality Conformity Determination covers the Shelby County, TN maintenance area for 
the 2008 8-hour ozone standards and addresses the planned transportation improvements from 
the MPO’s amended FY2020-2023 Transportation Improvement Program. 

 
Based on our review, we find the document conforms to the National Ambient Air Quality 
Standards (NAAQS) for the 2008 8-hour ozone for Shelby County, Tennessee. 

 
If you have any questions regarding this determination, please contact me at (615) 781-5775. 

 

Sincerely, 

Elizabeth Watkins, AICP 
Transportation Planning Specialist 

 
cc: Mayor Jim Strickland, Transportation Policy Board Chair, Memphis Urban Area MPO 

Ms. Theresa Claxton, Program Development Team Leader, FHWA TN Division 
Mr. Sean Santalla, Transportation Planning Specialist, FHWA TN Division 
Mr. Andres Ramirez, Community Planner, FTA Region IV 
Ms. Dianna Myers, Environmental Scientist, EPA Region IV 
Mr. Stacy Morrison, OCT Planning Manager, TDOT 
Mr. Antoine Hawkins, OCT Region 4 Planning Supervisor, TDOT 
Ms. Pragati Srivastava, Administrator, Memphis Urban Area MPO 
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RTP ID TIP ID Project Name From To Project Description Location State Project Scale Project Cost 
(YOE)

Funding
Source

1037
Bike/Ped/
Complete
Streets

Varies Varies
Greenways, sidewalks, 
bicycle facilities and 
amenities, streetscaping

MPO
Planning
Area

MS
Bike/Ped/
Complete
Streets

$18,519,662 Varies

1067 Debt Service N/A N/A
This is the payback value for 
Debt Service associated with 
the GARVEE Bond. 

MPO
Planning
Area

MS Debt Service $184,419,464 Varies

195 Pleasant Hill 
Road Church Road Nail Road Widen from 2 to 5 lane 

boulevard Olive Branch MS Town Centers $7,025,783 STBG

519  MS-LSTBG-2020-01 Nail Road 
Extension

Interstate
Boulevard

Pepper Chase 
Drive New 3 lane road Horn Lake MS Town Centers $4,496,501 STBG

2026-2030 Total $458,106,957
Livability 2050 Horizon Year: (Tier 3: 2031-2035)

TENNESSEE

1002 Roadway O&M Varies Varies Road resurfacing and other 
preventative maintenance Regionwide TN O&M  $206,755,773 Varies

1050 ITS/
Signalization Varies Varies

Traffic signals, optimization, 
communication, variable 
message signs

Regionwide TN O&M $43,594,009 Varies 

1008 Bridge O&M Varies Varies

Bridge replacement, 
rehabilitation, preservation, 
systematic repairs and 
seismic retrofit

Regionwide TN O&M  $49,470,316 Varies

1062 Local O&M Varies Varies General maintenance for MS 
jurisdictions Regionwide TN O&M $90,919,646 Varies

1014
Bike/Ped/
Complete
Streets/Safety

Varies Varies
Greenways, sidewalks, 
bicycle facilities and 
amenities, streetscaping

Regionwide TN
Bike/Ped/
Complete
Streets/Safety

$75,045,831 Varies

1020 Transit O&M Varies Varies
The transit O&M costs equal 
the available Transit funds 
minus transit capital projects

Regionwide TN O&M $260,732,434 Varies

90 Appling Road Cordova Club 
Drive Dusty Lane New 4 lane road Shelby

County TN Town Centers $5,829,820 STBG

6 Holmes Road Weaver Road Horn Lake 
Road Widen from 2 to 5 lanes Memphis TN Neighborhood

Communities $40,773,762 STBG



Chapter 8 - Investment Priorities

167

RTP ID TIP ID Project Name From To Project Description Location State Project Scale Project Cost 
(YOE)

Funding
Source

820 STP-M-2002-14 W Holmes 
Road

Mill Branch 
Road

Tchulahoma 
Road

Widen existing 4 and 2 lane 
to 7 lanes Memphis TN Town Centers $17,317,897 STBG

38 NHS-2006-10-A I-40
SR-177
(Germantown
Road)

1 mile east of 
Canada Road Widen from 6 to 8 lanes Memphis/

Lakeland TN Interregional $78,286,156 NHPP

136 NHS-2006-10-B I-40
1.0 mile east 
of Canada 
Road

SR-205
(Collierville-
Arlington Road)

Widen from 4 to 6 lanes Arlington/
Lakeland TN Interregional $75,287,963 NHPP

12
I-40 at SR-3/
SR-4 (Second 
Street)

N/A N/A Modify interchange Memphis TN Interregional $24,057,169 NHPP

514 Paul R Lowry 
Road Shelby Drive Electrolux Drive Widen from 2 and 3 lanes to 

5 lanes Memphis TN Regional
Centers $24,984,943 IMPROVE-

County

515
Raines Road 
at SR-176 
(Getwell Road)

N/A N/A Construct new interchange Memphis TN Town Centers $135,584,960 IMPROVE-State

95 TN-STBG-2020-01 SR-14 (Austin 
Peay Highway)

East of 
Kerrville-
Rosemark
Road

Tipton County 
line

Widen from 2 to 4 lanes 
(divided)

Shelby
County TN Regional

Centers $83,283,145 STBG-S

516 U.S.-51 Chelsea Road Frayser Blvd
Complete streets retrofit 
improving multi modal travel, 
ITS, and safety

Memphis TN Neighborhood
Communities $45,206,091 NHPP

517
U.S.-72/SR-
57 (Poplar 
Avenue)

Poplar Estates 
Parkway

New Riverdale 
Road Widen to 7 lanes Germantown TN Regional

Centers $7,911,899 NHPP

71 STP-M-2000-16 Walnut Grove 
Road

Walnut Bend 
Road

Rocky Point 
Road

Widen 4 and 2 lane roadway 
to 6 lanes with median, 
realign Rocky Point Rd 
intersection

Shelby
County TN Regional

Centers $38,000,433 STBG

2031-2035 Total $1,303,042,247
MISSISSIPPI

1026 Roadway O&M Varies Varies Road resurfacing and other 
preventative maintenance

MPO
Planning
Area

MS O&M  $288,694,350 Varies

1056 ITS/
Signalization Varies Varies

Traffic signals, optimization, 
communication, variable 
message signs

MPO
Planning
Area

MS O&M $24,910,862 Varies 
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ATTACHMENT 3 
Biological Resources 
Information



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property 

Shelby County, Tennessee 

 
Photo 1: View of metal roofing observed on the ground within the southwest portion of the subject property. 
 

 
Photo 2: View of the broken concrete presumed to be from a former building structure in the north-central 

portion of the subject property. 
 

 
 



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property 

Shelby County, Tennessee 

 
Photo 3: Partial view of the former gravel pit area in the northeast portion of the subject property. 
 

 

 
Photo 4: View of used tires observed along the west portion of the subject property.   

 
 
 



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property 

Shelby County, Tennessee 

 
Photo 5:  View of livestock feeding trough/ring observed in the northwest portion of the subject property. 

 

 
Photo 6:  View of trash and debris observed in the north-central portion of the property.  Materials observed 

suggest a residential building may have been located in the area.   
 
 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 1: View of Stream 1, facing northwest. (35.001349°, -89.970553°) 

 
Photo 2: View of Stream 2 flowing out of the forested area, facing south.  (35.005294°, -89.964738°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 3: View of Stream 3 taken from top of bank, facing southeast.  (35.003539°, -89.963919°) 

 
Photo 4: View of Stream 4, which receives drainage from Streams 2 and 3, facing south. 

(35.005933°, -89.965021°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 5: View of Stream 5, showing a reach with weak bed and bank demarcation, facing east. 

(34.996663°, -89.970313°) 

 
Photo 6: View of Stream 6, showing a reach with strong bed and bank demarcation. (34.995628°, 

-89.970949°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

   
Photo 7: View of Pond 1, facing north. (35.002988°, -89.969974°) 

  
Photo 8: View of Pond 2, which drains via a seep into non-WOTUS linear drainage feature, facing 

south. (35.000748°, -89.970652°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

  
Photo 9: View of Pond 3 and berm, which drains via a breach into non-WOTUS linear drainage 

feature, facing southwest. (34.99942°, -89.969566°) 

 
Photo 10: View of breach in Pond 3 berm, which drains into a non-WOTUS linear drainage feature, 

facing south toward the pond. (34.99942°, -89.969566°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 11: View of Pond 7, which appears to lack hydrologic connection. (35.005481°, -89.966365°) 

 
Photo 12: Overview of Wetland 1, facing south.  Wetland 1 is located within a drainageway absent of 

stream morphology. (34.99763°, -89.965424°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 13: Overview of Upland 1, taken within the wetland/upland mosaic area, facing south. 

(34.997301°, -89.965408°) 

 
Photo 14: Overview of Wetland 2, which receives hydrologic input from a non-WOTUS linear drainage 

feature and then drains into Stream 1, facing south. (34.99977°, -89.969094°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 15: Overview of upland “island” (Upland 2) within Wetland 2, facing south. (34.999704°, 

-89.969185°) 

 
Photo 16: Overview of Wetland 3, facing north. (35.004463°, -89.96676°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 17: Overview of Upland 3, taken from Pond 1 south berm, facing south.  Pond 1 seepage drains 

into a non-WOTUS linear drainage feature and eventually Stream 1. (35.004463°, -
89.96676°) 

 
Photo 18: Overview of Wetland 4, a 60%/40% wetland/upland mosaic wetland, which drains into 

Stream 2, facing north. (35.001611°, -89.964722°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 19: View of Upland 4, taken adjacent to a small puddle (left) near a non-WOTUS linear drainage 

feature, facing southeast. (35.004841°, -89.965494°) 

 
Photo 20: Overview of Wetland 5, which drains into Stream 3, facing east. (35.001478°, -89.964156°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 21: Overview of Wetland 6, in a drainageway lacking stream morphology, facing south. 

(35.002064°, -89.963546°) 

 
Photo 22: Overview of Wetland 7, located within a drainageway lacking stream morphology, facing 

north. (35.00305°, -89.963707°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 23: Overview of Wetland 8, located near the toe of a slope to the east, facing north. No 

hydrologic connection to any other feature was observed. (35.00305°, -89.963707°) 

 
Photo 24: Overview of Wetland 9, which drains westward into non-WOTUS linear drainage feature, 

facing east. (34.996997°, -89.968798°)



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 25: View of Wetland 10, which drains into Stream 5, facing east. 
 (34.996613°, -89.969307°) 

 
Photo 26: View of the berm (Upland 6) that Wetland 10 bisects to drain west. 

(34.996672°, -89.969509°) 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 27: View of no stream feature at northwest corner of Site, facing south.  The topographic map 

shows a blue line stream leaving the Site in the northwest corner, but the stream feature is 
no longer present.  (35.006216°, -89.972039°) 

 
Photo 28: View of Stream 1 historical impact, entering culvert at the southern utility line easement 

and continuing on as a buried reach for approximately 200 feet, facing south. 
(34.997768°, -89.96608°) 

 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 29:  Snag located at 34.998618°, -89.966856°. 
 

 
Photo 30:  Snag located at 34.998653°, -89.967028°. 

 
 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 31:  Snag located at 35.004437°, -89.966784°. 
 

 
Photo 32:  Another view of the snag located at 35.004437°, -89.966784°. 



 
 
 
 
 

Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

 
Photo 33:  Snag located at 35.004715°, -89.966861°. 
 

 
Photo 34:  Another view of the snag located at 35.004715°, -89.966861°. 
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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly a�ected by activities in the project area. However, determining the likelihood
and extent of e�ects a project may have on trust resources typically requires gathering additional
site-specic (e.g., vegetation/species surveys) and project-specic (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o�ce(s) with jurisdiction in the dened project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Shelby County, Tennessee

Local o�ce
Tennessee Ecological Services Field O�ce

  (931) 528-6481
  (931) 528-7075

446 Neal Street
Cookeville, TN 38501-4027

U.S. Fish & Wildlife ServiceIPaC
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of in�uence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly a�ected by activities in that area (e.g., placing a
dam upstream of a �sh population, even if that �sh does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water �ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e�ects to species, additional site-speci�c and
project-speci�c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o�ce and a species list which ful�lls this requirement can
only be obtained by requesting an o�cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local �eld o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

1

2

NAME STATUS
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Critical habitats
Potential e�ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

The birds listed below are birds of particular concern either because they occur on the USFWS Birds
of Conservation Concern (BCC) list or warrant special attention in your project location. To learn
more about the levels of concern for birds on your list and how this list is generated, see the FAQ
below. This is not a list of every bird you may nd in this location, nor a guarantee that every bird on
this list will be found in your project area. To see exact locations of where birders and the general
public have sighted birds in and around your project area, visit the E-bird data mapping tool (Tip:
enter your location, desired date range and a species on your list). For projects that occur o� the

Indiana Bat Myotis sodalis
There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/5949

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9045

Threatened

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

1

2
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Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird
species on your list are available. Links to additional information about Atlantic Coast birds, and
other important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization measures to
reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at
the top of your list to see when these birds are most likely to be present and breeding in your
project area.

Probability of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the FAQ
“Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting to
interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week months.) A
taller bar indicates a higher probability of species presence. The survey e�ort (see below) can be

NAME BREEDING SEASON (IF A
BREEDING SEASON IS INDICATED
FOR A BIRD ON YOUR LIST, THE
BIRD MAY BREED IN YOUR
PROJECT AREA SOMETIME WITHIN
THE TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS
ACROSS ITS ENTIRE RANGE.
"BREEDS ELSEWHERE" INDICATES
THAT THE BIRD DOES NOT LIKELY
BREED IN YOUR PROJECT AREA.)

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Breeds May 10 to Sep 10

Rusty Blackbird Euphagus carolinus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Breeds elsewhere

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.

Breeds May 10 to Aug 31
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 no data survey e�ort breeding season probability of presence

used to establish a level of condence in the presence score. One can have higher condence in the
presence score if the corresponding survey e�ort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in the
week where the species was detected divided by the total number of survey events for that
week. For example, if in week 12 there were 20 survey events and the Spotted Towhee was
found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of presence
is calculated. This is the probability of presence divided by the maximum probability of presence
across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any
week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.

Survey Eort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e�ort range, simply hover your mouse cursor over the bar.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas o� the Atlantic coast, where bird returns are based on all
years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Red-headed
Woodpecker
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)
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Rusty Blackbird
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)

Wood Thrush
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at
any location year round. Implementation of these measures is particularly important when birds are most likely to
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to
occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specied location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identied as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o�shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my specied location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
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guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe specied. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Pacic Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in o�shore areas from
certain types of development or activities (e.g. o�shore energy development or longline shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also o�ers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results les underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be in
your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring in
my specied location”. Please be aware this report provides the “probability of presence” of birds within the 10 km
grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e�ort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey e�ort is the key component. If the survey e�ort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey e�ort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
conrm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize
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potential impacts from your project activities, should presence be conrmed. To learn more about conservation
measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize impacts to
migratory birds” at the bottom of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME
This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very
large projects that intersect many wetland areas. Try again, or visit the NWI map to view wetlands at
this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identied based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classication established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verication work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.
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County Type Category Scientific Name Common Name Global Rank State Rank Fed. Status State Status Habitat Wet Habitat Flag

Shelby Animal
Assemblage No Data Rookery Heron Rookery G5 SNR -- Rare, Not

State Listed No Data No Data

Shelby Invertebrate
Animal Insect Lycaena hyllus Bronze Copper G5 S3 -- Rare, Not

State Listed

Marshes, sedge meadows,
moist to wet grassy meadows,
ditches, fens, streamside or
pondshore wetlands, or roads
and right of ways through
marshlands. West TN.

Possible

Shelby Invertebrate
Animal Mollusc Lampsilis

siliquoidea Fatmucket G5 S2 -- Rare, Not
State Listed

Slackwater with mud subst;
Wolf R (Miss R trib); west TN;
may occur at Reelfoot Lk; also
rept Drakes Ck (Cumb R),
Sumner Co.

Aquatic

Shelby Invertebrate
Animal Mollusc Obovaria

jacksoniana
Southern
Hickorynut G2 S1 -- Rare, Not

State Listed

Rivers with medium-sized
gravel substrates and low-
mod current; Wolf & Hatchie
rivers; Mississippi River
watershed; west Tennessee.

Aquatic

Shelby Invertebrate
Animal Mollusc Webbhelix

multilineata Striped Whitelip G5 S2 -- Rare, Not
State Listed

Low wet habitats, marshes,
floodplains, meadows; lake
margins; under leaf litter or
drift; Mississippi River
floodplain.

Possible

Shelby Vascular
Plant

Flowering
Plant

Rhynchospora
harveyi

Harvey's
Beakrush G4 S1 -- T Barrens And Other Open

Areas Possible

Shelby Vascular
Plant

Flowering
Plant Iris fulva Copper Iris G5 S2 -- T Bottomlands Possible

Shelby Vascular
Plant

Flowering
Plant Hottonia inflata Featherfoil G4 S2 -- S Wet Sloughs And Ditches Aquatic

Shelby Vascular
Plant

Flowering
Plant

Heteranthera
multiflora

Multiflowered
Mud-plantain G4 S1 -- S Shallow Water, Mud Flats Possible

Shelby Vascular
Plant

Flowering
Plant Silene ovata Ovate Catchfly G3 S2 -- E Open Oak Woods Upland

Shelby Vascular
Plant

Flowering
Plant

Schisandra
glabra Red Starvine G3 S2 -- T Rich Mesic Woods, Bluffs Possible

Shelby Vascular
Plant

Flowering
Plant

Panax
quinquefolius

American
Ginseng G3G4 S3S4 -- S-CE Rich Woods Possible

Shelby Vascular
Plant

Flowering
Plant

Magnolia
virginiana

Sweetbay
Magnolia G5 S2 -- T Forested Acidic Wetlands Possible

Shelby Vascular
Plant

Flowering
Plant

Symphyotrichum
praealtum Willow Aster G5 S1 -- E Moist Prairies And Marshes Possible

Shelby Vascular
Plant

Flowering
Plant

Ulmus
crassifolia Cedar Elm G5 S2 -- S Swamps Possible

Shelby Vertebrate
Animal Bird Haliaeetus

leucocephalus Bald Eagle G5 S3 -- D

Areas close to large bodies of
water; roosts in sheltered
sites in winter; communal
roost sites common.

Aquatic

Shelby Vertebrate
Animal Mammal

Neotoma
floridana
illinoensis

Eastern
Woodrat G5T5 S3 -- D

Forested areas, caves &
outcrops; west Tennessee
generally.

Upland

Shelby Vertebrate
Animal Reptile

Pituophis
melanoleucus
melanoleucus

Northern
Pinesnake G4T4 S3 -- T

Well-drained sandy soils in
pine/pine-oak woods; dry
mountain ridges; E portions of
west TN, E to lower elev of
the Appalachians.

Upland

Shelby Vertebrate
Animal Bird Limnothlypis

swainsonii
Swainson's
Warbler G4 S3 -- D Mature, rich, damp, deciduous

floodplain and swamp forests. Possible

Shelby
Vertebrate
Animal Fish

Ammocrypta
beani

Naked Sand
Darter G5 S2 -- D

Shifting sand bottoms &
sandy runs; Hatchie & Wolf
rivers & their larger tribs.

Aquatic
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If you have any questions or comments, Email ask.tdec@tn.gov or call at (888) 891-TDEC (8332).

Shelby Vertebrate
Animal

Fish Noturus
gladiator

Piebald Madtom G3 S3 -- D Large creeks & rivers in
moderate-swift currents with
clean sand or gravel
substrates; Mississippi River
tributaries.

Aquatic

Shelby Vertebrate
Animal Amphibian Acris gryllus Southern

Cricket Frog G5 S2S3 -- Rare, Not
State Listed

Grassy margins of swamps,
marshes, lakes, ponds,
streams, ditches, and nearby
temporary pools; far SW
Tennessee.

Aquatic

Shelby Vertebrate
Animal Bird Setophaga

cerulea
Cerulean
Warbler G4 S3B -- D

Mature deciduous forest,
particularly in floodplains or
mesic conditions.

Upland

Shelby Vertebrate
Animal Fish Cycleptus

elongatus Blue Sucker G3G4 S2 -- T Swift waters over firm
substrates in big rivers. Aquatic

Shelby Vertebrate
Animal Bird Vireo bellii Bell's Vireo G5 S1B No Status Rare, Not

State Listed

Thickets adjacent to water,
bottomlands; west Tennessee
and one confirmed location in
Western Highland Rim.

Possible
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 

5



scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Shelby County, Tennessee
Survey Area Data: Version 15, Jun 1, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 1, 2020—May 9, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Co Collins silt loam, 0 to 2 percent 
slopes, occasionally flooded, 
brief duration

27.1 11.0%

Fm Falaya silt loam 19.4 7.9%

GgD3 Grenada complex, 5 to 12 
percent slopes, severely 
eroded

37.4 15.2%

Gs Gullied land, silty(udorthent, 
silty)

23.5 9.6%

LoB Loring silt loam, 2 to 5 percent 
slopes

78.7 32.1%

LoC2 Loring silt loam, 5 to 8 percent 
slopes, eroded

8.8 3.6%

LoD Loring silt loam, 8 to 12 percent 
slopes, east

2.1 0.9%

LoD2 Loring silt loam, 8 to 12 percent 
slopes, eroded

11.6 4.7%

LoD3 Loring silt loam, 5 to 12 percent 
slopes, severely eroded

22.1 9.0%

MeB2 Memphis silt loam, 2 to 5 
percent slopes, moderately 
eroded, northern phase

4.8 2.0%

W Water 9.9 4.0%

Totals for Area of Interest 245.5 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Custom Soil Resource Report
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Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
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of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Shelby County, Tennessee

Co—Collins silt loam, 0 to 2 percent slopes, occasionally flooded, brief 
duration

Map Unit Setting
National map unit symbol: 2t23l
Elevation: 160 to 570 feet
Mean annual precipitation: 50 to 53 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 193 to 242 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Collins and similar soils: 89 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Collins

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-silty alluvium derived from sedimentary rock

Typical profile
Ap - 0 to 8 inches: silt loam
C - 8 to 62 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Available water capacity: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Ecological site: F134XY014AL - Northern Non-Acid Floodplain - PROVISIONAL
Hydric soil rating: No

Custom Soil Resource Report
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Fm—Falaya silt loam

Map Unit Setting
National map unit symbol: m19n
Elevation: 250 to 450 feet
Mean annual precipitation: 46 to 63 inches
Mean annual air temperature: 53 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Falaya and similar soils: 91 percent
Minor components: 9 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Falaya

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Parent material: Silty alluvium

Typical profile
H1 - 0 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: Very high (about 12.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Hydric soil rating: No

Minor Components

Waverly
Percent of map unit: 9 percent
Landform: Flood plains
Landform position (three-dimensional): Talf
Hydric soil rating: Yes

Custom Soil Resource Report
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GgD3—Grenada complex, 5 to 12 percent slopes, severely eroded

Map Unit Setting
National map unit symbol: m19z
Elevation: 210 to 490 feet
Mean annual precipitation: 46 to 63 inches
Mean annual air temperature: 53 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Grenada and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Grenada

Setting
Landform: Loess hills
Landform position (three-dimensional): Base slope
Parent material: Loess

Typical profile
H1 - 0 to 6 inches: silt loam
H2 - 6 to 22 inches: silt loam
H3 - 22 to 26 inches: silt loam
H4 - 26 to 40 inches: silt loam
H5 - 40 to 60 inches: silt loam

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C/D
Hydric soil rating: No
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Gs—Gullied land, silty(udorthent, silty)

Map Unit Setting
National map unit symbol: m1b1
Mean annual precipitation: 46 to 63 inches
Mean annual air temperature: 53 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Gullied land: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gullied Land

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: F134XY001TN - Northern Deep Loess Backslope Mesophytic 

Forest
Hydric soil rating: No

LoB—Loring silt loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2v7sn
Elevation: 260 to 410 feet
Mean annual precipitation: 35 to 63 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 189 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Loring and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Loring

Setting
Landform: Loess hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loess

Custom Soil Resource Report
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Typical profile
Ap - 0 to 5 inches: silt loam
Bt - 5 to 30 inches: silt loam
Btx - 30 to 48 inches: silt loam
C - 48 to 79 inches: silt loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: 26 to 35 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 21 to 27 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

LoC2—Loring silt loam, 5 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: m1b7
Elevation: 210 to 410 feet
Mean annual precipitation: 46 to 63 inches
Mean annual air temperature: 53 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Loring and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Loring

Setting
Landform: Loess hills
Landform position (three-dimensional): Side slope
Parent material: Loess

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 28 inches: silt loam
H3 - 28 to 50 inches: silt loam
H4 - 50 to 60 inches: silt loam

Custom Soil Resource Report

18



Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 28 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C/D
Hydric soil rating: No

LoD—Loring silt loam, 8 to 12 percent slopes, east

Map Unit Setting
National map unit symbol: 2wn6d
Elevation: 240 to 410 feet
Mean annual precipitation: 52 to 55 inches
Mean annual air temperature: 47 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Loring and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Loring

Setting
Landform: Loess hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess

Typical profile
Ap - 0 to 7 inches: silt loam
Bt - 7 to 28 inches: silt loam
Btx - 28 to 50 inches: silt loam
C - 50 to 65 inches: silt loam

Properties and qualities
Slope: 8 to 12 percent
Depth to restrictive feature: 16 to 41 inches to fragipan
Drainage class: Moderately well drained
Runoff class: High

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 12 to 28 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C/D
Ecological site: F134XY012AL - Northern Loess Fragipan Upland - 

PROVISIONAL
Hydric soil rating: No

LoD2—Loring silt loam, 8 to 12 percent slopes, eroded

Map Unit Setting
National map unit symbol: m1b9
Elevation: 230 to 410 feet
Mean annual precipitation: 46 to 63 inches
Mean annual air temperature: 53 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Loring and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Loring

Setting
Landform: Loess hills
Landform position (three-dimensional): Side slope
Parent material: Loess

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 28 inches: silt loam
H3 - 28 to 50 inches: silt loam
H4 - 50 to 60 inches: silt loam

Properties and qualities
Slope: 8 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 28 inches
Frequency of flooding: None
Frequency of ponding: None
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Available water capacity: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C/D
Hydric soil rating: No

LoD3—Loring silt loam, 5 to 12 percent slopes, severely eroded

Map Unit Setting
National map unit symbol: m1bb
Elevation: 230 to 410 feet
Mean annual precipitation: 46 to 63 inches
Mean annual air temperature: 53 to 72 degrees F
Frost-free period: 226 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Loring and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Loring

Setting
Landform: Loess hills
Landform position (three-dimensional): Side slope
Parent material: Loess

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 28 inches: silt loam
H3 - 28 to 50 inches: silt loam
H4 - 50 to 60 inches: silt loam

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 28 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C/D
Hydric soil rating: No
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MeB2—Memphis silt loam, 2 to 5 percent slopes, moderately eroded, 
northern phase

Map Unit Setting
National map unit symbol: 2t23z
Elevation: 300 to 540 feet
Mean annual precipitation: 50 to 54 inches
Mean annual air temperature: 47 to 71 degrees F
Frost-free period: 182 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Memphis, eroded, north, and similar soils: 88 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Memphis, Eroded, North

Setting
Landform: Loess hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Fine-silty noncalcareous loess

Typical profile
Ap - 0 to 6 inches: silt loam
Bt1 - 6 to 18 inches: silty clay loam
Bt2 - 18 to 74 inches: silt loam
C - 74 to 80 inches: silt loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 13.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: F134XY002AL - Northern Deep Loess Summit - PROVISIONAL
Hydric soil rating: No
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W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Soil Data Access (SDA) Prime and other Important Farmlands

An SDA-populated select list is used to pick a state and SSA which enables creation of a "Prime and other
Important Farmlands" based upon those selections. The data is not static; it hits Soil Data Access Live. To reset
the table hit F5 on the keyboard. Once a survey is selected and table appears, if a new survey is selected it will
append to the table at the bottom. For more information about the table,

Tennessee

selected stateId = TN

Shelby County, Tennessee

selected SSA areasymbol = TN157

State_Sym Area_Symbol Area_Name mukey Mapunit_SYM Mapunit_Name Farm_Class

TN TN157
Shelby
County,
Tennessee

567280 Ad Adler silt loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567281 Bo Bonn silt loam Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567282 Bw Bowdre silty clay
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567283 Ca Calloway silt loam, 0 to 2 percent
slopes

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567284 Co
Collins silt loam, 0 to 2 percent
slopes, occasionally flooded,
brief duration

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567285 Cr Commerce silt loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567286 Cs Convent silt loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567287 Cu Crevasse fine sand Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567288 Cv Crevasse silt loam (bruno
overwash)

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567289 Fm Falaya silt loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567290 Fs Filled land, silty (udorthent, silty) Not prime
farmland

TN TN157 Shelby
County,

567291 Fy Filled land, sandy (udorthent,
loamy)

Not prime
farmland
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Tennessee

TN TN157
Shelby
County,
Tennessee

567292 GaA Grenada silt loam, 0 to 2 percent
slopes

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567293 GaB Grenada silt loam, 2 to 5 percent
slopes

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567294 GaB2 Grenada silt loam, 2 to 5 percent
slopes, eroded

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567295 GaC Grenada silt loam, 5 to 8 percent
slopes

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567296 GaC3 Grenada silt loam, 5 to 8 percent
slopes, severely eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567297 GaD Grenada silt loam, 8 to 12 percent
slopes

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567298 GaD2 Grenada silt loam, 8 to 12 percent
slopes, eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567299 GgD3 Grenada complex, 5 to 12 percent
slopes, severely eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567300 Gr Graded land, silty
materials(udorthent, silty)

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567301 Gs Gullied land, silty(udorthent,
silty)

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567302 He Henry silt loam Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567303 Ib Iberia silty clay loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567304 Lb Levees and borrow pits
(udorthents, silty)

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567305 LoB Loring silt loam, 2 to 5 percent
slopes

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567306 LoB2 Loring silt loam, 2 to 5 percent
slopes, eroded

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567307 LoC2 Loring silt loam, 5 to 8 percent
slopes, eroded

Not prime
farmland

TN TN157 Shelby
County,

567308 LoD Loring silt loam, 8 to 12 percent
slopes, east

Not prime
farmland
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Tennessee

TN TN157
Shelby
County,
Tennessee

567309 LoD2 Loring silt loam, 8 to 12 percent
slopes, eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567310 LoD3 Loring silt loam, 5 to 12 percent
slopes, severely eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

1405377 MP Mines and Gravel Pits Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567311 MeB Memphis silt loam, 2 to 5 percent
slopes, northern phase

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567312 MeB2
Memphis silt loam, 2 to 5 percent
slopes, moderately eroded,
northern phase

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567313 MeC2 Memphis silt loam, 5 to 8 percent
slopes, eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567314 MeD2 Memphis silt loam, 8 to 12
percent slopes, eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567315 MeD3 Memphis silt loam, 5 to 12
percent slopes, severely eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567316 MeE Memphis silt loam, 12 to 20
percent slopes

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567317 MeF3 Memphis silt loam, 12 to 30
percent slopes, severely eroded

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567318 MeG Memphis silt loam, 30 to 65
percent slopes

Not prime
farmland

TN TN157
Shelby
County,
Tennessee

2548231 NOTCOM No Digital Data Available Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567319 Rb Robinsonville fine sandy loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567320 Rn Robinsonville silt loam
All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567321 Sh Sharkey clay, 0 to 2 percent
slopes, occasionally flooded

All areas are
prime
farmland

TN TN157
Shelby
County,
Tennessee

567322 Sw Swamp (rosebloom, ponded) Not prime
farmland

TN TN157 Shelby
County,

567323 Tu Tunica silty clay All areas are
prime
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Tennessee farmland

TN TN157
Shelby
County,
Tennessee

567324 W Water Not prime
farmland

TN TN157
Shelby
County,
Tennessee

567325 Wv
Waverly silt loam, 0 to 2 percent
slopes, occasionally flooded, long
duration

Not prime
farmland

Report Metadata: Back to top

Area_Symbol: A symbol that uniquely identifies a single occurrence of a particular type of area (e.g.
Dane Co., Wisconsin is WI025).
Area_Name: The name given to the specified geographic area.
mukey: A non-connotative string of characters used to uniquely identify a record in the Mapunit table.
Mapunit_SYM: The symbol used to uniquely identify the soil mapunit in the soil survey.
Mapunit_Name: Correlated name of the mapunit (recommended name or field name for surveys in
progress).
Prime and other Important Farmlands: Identification of map units as prime farmland, farmland of
statewide importance, or farmland of local importance.

Prime and other Important Farmlands Description:

This table lists the map units in the survey area that are considered important farmlands. Important farmlands
consist of prime farmland, unique farmland, and farmland of statewide or local importance. This list does not
constitute a recommendation for a particular land use.

In an effort to identify the extent and location of important farmlands, the Natural Resources Conservation
Service, in cooperation with other interested Federal, State, and local government organizations, has inventoried
land that can be used for the production of the Nation's food supply.

Prime farmland is of major importance in meeting the Nation's short- and long-range needs for food and fiber.
Because the supply of high-quality farmland is limited, the U.S. Department of Agriculture recognizes that
responsible levels of government, as well as individuals, should encourage and facilitate the wise use of our
Nation's prime farmland

Prime farmland, as defined by the U.S. Department of Agriculture, is land that has the best combination of
physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops and is available
for these uses. It could be cultivated land, pastureland, forestland, or other land, but it is not urban or built-up
land or water areas. The soil quality, growing season, and moisture supply are those needed for the soil to
economically produce sustained high yields of crops when proper management, including water management,
and acceptable farming methods are applied. In general, prime farmland has an adequate and dependable supply
of moisture from precipitation or irrigation, a favorable temperature and growing season, acceptable acidity or
alkalinity, an acceptable salt and sodium content, and few or no rocks. The water supply is dependable and of
adequate quality. Prime farmland is permeable to water and air. It is not excessively erodible or saturated with
water for long periods, and it either is not frequently flooded during the growing season or is protected from
flooding. Slope ranges mainly from 0 to 6 percent. More detailed information about the criteria for prime
farmland is available at the local office of the Natural Resources Conservation Service.

For some of the soils identified in the table as prime farmland, measures that overcome a hazard or limitation,
such as flooding, wetness, and droughtiness, are needed. Onsite evaluation is needed to determine whether or not
the hazard or limitation has been overcome by corrective measures.
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A recent trend in land use in some areas has been the loss of some prime farmland to industrial and urban uses.
The loss of prime farmland to other uses puts pressure on marginal lands, which generally are more erodible,
droughty, and less productive and cannot be easily cultivated.

Unique farmland is land other than prime farmland that is used for the production of specific high-value food
and fiber crops, such as citrus, tree nuts, olives, cranberries, and other fruits and vegetables. It has the special
combination of soil quality, growing season, moisture supply, temperature, humidity, air drainage, elevation, and
aspect needed for the soil to economically produce sustainable high yields of these crops when properly
managed. The water supply is dependable and of adequate quality. Nearness to markets is an additional
consideration. Unique farmland is not based on national criteria. It commonly is in areas where there is a special
microclimate, such as the wine country in California.

In some areas, land that does not meet the criteria for prime or unique farmland is considered to be farmland of
statewide importance for the production of food, feed, fiber, forage, and oilseed crops. The criteria for defining
and delineating farmland of statewide importance are determined by the appropriate State agencies. Generally,
this land includes areas of soils that nearly meet the requirements for prime farmland and that economically
produce high yields of crops when treated and managed according to acceptable farming methods. Some areas
may produce as high a yield as prime farmland if conditions are favorable. Farmland of statewide importance
may include tracts of land that have been designated for agriculture by State law.

In some areas that are not identified as having national or statewide importance, land is considered to be
farmland of local importance for the production of food, feed, fiber, forage, and oilseed crops. This farmland is
identified by the appropriate local agencies. Farmland of local importance may include tracts of land that have
been designated for agriculture by local ordinance.
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EXECUTIVE SUMMARY 
 
EnSafe Inc. performed a Phase I Environmental Site Assessment (ESA) of an approximately 250-acre 
tract of land referred to as the “Holmes Road Development Project Property,” which is located on the 
southeast corner of East Holmes Road and Swinnea Road and north of the Tennessee/Mississippi 
State line, all of which are currently owned by the Memphis-Shelby County Airport Authority (MSCAA) 
and being in Memphis, Shelby County, Tennessee (subject property) in general conformance with 
the ASTM International (ASTM) Standard Practice for Environmental Site Assessments:  
Phase I Environmental Site Assessment Process Designation E1527-13 (ASTM 2013).  The goal of 
this Phase I ESA is to identify evidence of recognized environmental conditions.1  The findings, 
conclusions, and environmental professional opinion in this Phase I ESA report result from interviews, 
an environmental records search, historical and regulatory research, and a site visit on April 15 
and 16, 2020.   
 
This environmental assessment has identified the following associated with the subject property: 
 
 The subject property is currently vacant and predominantly covered with timber.  

One generally cleared area in the northeast portion of the property is thought to be a former 
construction sand and gravel mining area.  A Tennessee Valley Authority high-voltage 
electric transmission line easement is located within the south portion of the property, a 
Texas Gas natural gas line easement is within the northwest portion, and a Valero and 
Memphis Light Gas & Water gas line (presumed to convey various petroleum products) 
easement is along the west and south property boundaries.  Various water features (creeks, 
streams, drainageways, wet weather conveyances, gullies, and ponds) are present throughout 
the property.  Several building footprints and other evidence of historical development was 
observed in various areas of the property at the time of the site visit; however, active current 
development of the property was not identified.  Materials observed (linoleum floorings, brick, 
roofing shingles, concrete, etc.) in the north-central and west portions of the subject property 
would suggest historical building structures; however, it is unknown if these structures 
represent former residential (homestead) dwellings or structures associated with historical 
mining operations.  Scattered debris (concrete, plastic, metal roofing, used tires, a livestock 
feeding trough/ring with no bottom, etc.) was observed throughout these portions of the 
property.  Although some of the debris was observed in presumed historical residential/mining 
operation areas, it was not determined if all the debris was the result of previous onsite 
activities or from more recent illegal dumping activities.  Recreational vehicle use was evident 
on trails throughout the property. 

 
 Based on information reviewed, the subject property is thought to have been under residential 

and/or homestead use as early as the 1930s.  Historical information reviewed indicates at 
least portions of the subject property were repurposed for use in surface mining of 
construction sand and gravel from around 1950 until the mining operation was abandoned on 
April 4, 1979.  Building structures and presumed operation areas are evident on various 
portions of the property on historical sources reviewed; however, actual site use and 
operations are not known.  MSCAA acquired the subject property parcels from individuals 
from the late 1980s through the mid-1990s.  The subject property has reportedly not been 

                                           
1 ASTM defines a recognized environmental condition as “the presence or likely presence of any hazardous substances or petroleum 
products in, on, or at a property:  due to any release to the environment; under conditions indicative of a release to the environment; or 
under conditions that pose a material threat of a future release to the environment.”  
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utilized commercially since MSCAA ownership.  Evidence of possible former surface mining 
operation areas, former building structures, and open ponds (some presumably from previous 
mining activities), streams, gullies, and wet-weather conveyances were noted throughout the 
subject property at the time of the site reconnaissance. 
 

 The subject property was inspected in 1980 by the United States Environmental Protection 
Agency and a site description on the inspection report indicated the site as an “old gravel pit, 
now overgrown, no sign of stain, leachate, or disturbance”.  Shovel test data generated during 
a recent cultural resources survey did not appear to identify artifacts that would be indicative 
of subsurface landfilling; however, surface trash and debris was noted at a number of the 
test locations.  In addition, evidence of subsurface landfilling was not observed during the 
Phase I ESA site reconnaissance, but surface trash and debris was observed. 

 
 Several adjoining and surrounding area sites were identified with environmental records.  

Regulatory records reviewed do not suggest that possible releases at the identified sites have 
had the potential to migrate to subject property soil, soil vapor, or groundwater. 

 
This assessment has revealed no evidence of recognized environmental conditions, controlled 
recognized environmental conditions, or historical recognized environmental conditions in connection 
with the subject property. 2,3 
 
EnSafe identified the following business environmental risk. 4, 

 
 The presence of remaining former building materials, surface debris and trash scattered 

throughout the subject property, and the presence of wetlands, wet-weather conveyances, 
and gullies is considered a business environmental risk due to potential costs associated with 
offsite disposal of building materials and trash/debris, and limitations due to site features 
requiring modification prior to planned future use of the property. 

 
The following data gaps and limitations limited EnSafe’s ability to identify recognized environmental 
conditions in connection with the subject property:   
 
 Former owners and operators of the subject property were not identified or interviewed. 

Internet research was conducted; however, information on former operators was not found.  
 

 It is unknown if potential landfilling was conducted onsite in association with backfilling and/or 
site grading of former mining excavation areas. 

 
 City directories reviewed by the environmental database provider did not include any returns 

for the subject property or nearby addresses. 
 

                                           
2  ASTM defines a historical recognized environmental condition as “a past release of any hazardous substances or petroleum products that 
has occurred in connection with the property and has been addressed to the satisfaction of the applicable regulatory authority or meeting 
unrestricted use criteria established by a regulatory authority, without subjecting the property to any required controls (for example, 
property use restrictions, activity and use limitations, institutional controls, or engineering controls).” 
3 ASTM defines a de minimis condition as “a condition that generally does not present a threat to human health or the environment and 
that generally would not be the subject of an enforcement action if brought to the attention of appropriate governmental agencies.”  
4 ASTM defines a business environmental risk as an environmental condition that “can have a material environmental or environmentally 
driven impact on the business associated with the current or planned use of a parcel of commercial real estate.” 
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 Some portions of the subject property were covered with dense vegetation, which limited 
visual and physical observation. 

 
 The quality and scale of some aerial photographs limited the ability to make observations 

related to subject property development and/or site-specific activities. 
 

 Portions of the subject property were outside the field of view on some of the historical 
topographic maps reviewed. 

 
This executive summary is an excerpt of a detailed Phase I ESA report that includes elements 
necessary for proper interpretation, including any limitations, exceptions, and deletions to ASTM 2013 
and established scope of work.  As such, the executive summary should not be used independently 
of the Phase I ESA report and its supporting documentation.   
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1.0 INTRODUCTION  
EnSafe Inc. was retained by Memphis-Shelby County Airport Authority (MSCAA) to conduct a Phase I 
Environmental Site Assessment (ESA) of an approximately 250-acre tract of land referred to as the 
“Holmes Road Development Project Property,” which is located on the southeast corner of 
East Holmes Road and Swinnea Road and north of the Tennessee/Mississippi State line, all being in 
Memphis, Shelby County, Tennessee (Figure 1, Appendix A).  The subject property is comprised of 
three individual parcels owned by the MSCAA.  Table 1 summarizes the parcels comprising the 
subject property. 
 

Table 1 
Subject Property Parcels 

Shelby County Parcel ID Address Size (acres) 
094400 00129 2845 East Holmes Road 4.3 
094400 00128 2853 East Holmes Road 143.02 
094400 00107 9200 Swinnea Road 98.52 

 
Notes: 
Information obtained from the Shelby County Assessor of Property website, tax parcel information presented in the 
environmental database report, and project-specific documents provided by MSCAA. 
MSCAA = Memphis-Shelby County Airport Authority 
 
The subject property is currently vacant, unused, and predominantly covered with timber.  A 
Tennessee Valley Authority (TVA) high-voltage electric transmission line easement is located within 
the south portion of the property, a Texas Gas natural gas pipeline easement is within the 
north portion, and a Valero and Memphis Light Gas & Water (MLGW) gas line easement (presumed 
to convey various petroleum products) is along the west and south property boundaries.  Various 
water features (creeks, streams, drainageways, gullies, wet-weather conveyances, and ponds) are 
present throughout the property.  Figure 2 (Appendix A) is the Site Layout and Vicinity Map, which 
shows the overall layout of the subject property as well as the subject property’s relation to adjoining 
and surrounding area properties .   
 
1.1 Purpose 
The subject property was assessed with respect to the range of contaminants within the scope of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), and 
petroleum products.  This assessment is intended to constitute all appropriate inquiries (AAI) into the 
previous ownership and uses of the property consistent with good commercial and customary practice 
as defined in 42 U.S. Code Section 9601 (35)(B) and promulgated at 40 Code of Federal Regulations 
Part 312 (AAI Final Rule).  As such, the assessment is intended to permit the designated user to 
satisfy one of the requirements to qualify for the innocent landowner, bona fide prospective 
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purchaser, or contiguous property owner limitations on CERCLA liability (hereinafter, the Landowner 
Liability Protections). 
 
The ASTM International (ASTM) Standard Practice for Environmental Site Assessments:  Phase I 
Environmental Site Assessment Process Designation E1527-13 (ASTM 2013) is the current industry 
standard used to define good commercial and customary practice for conducting an environmental 
site assessment of a parcel of commercial real estate.  The goal of a Phase I ESA is to identify 
evidence of recognized environmental conditions, defined by ASTM as, “the presence or likely 
presence of any hazardous substances or petroleum products in, on, or at a property:  (1) due to 
any release to the environment; (2) under conditions indicative of a release to the environment; or 
(3) under conditions that pose a material threat of a future release to the environment.”  
 
In accordance with ASTM 2013, this Phase I ESA was also intended to identify the following: 
 
 Controlled recognized environmental condition:  “a recognized environmental condition 

resulting from a past release of hazardous substances or petroleum products that has been 
addressed to the satisfaction of the applicable regulatory authority (for example, as evidenced 
by the issuance of a no further action letter or equivalent, or meeting risk-based criteria 
established by regulatory authority), with hazardous substances or petroleum products 
allowed to remain in place subject to the implementation of required controls (for example, 
property use restrictions, activity and use limitations, institutional controls, or engineering 
controls).”  

 
 Historical recognized environmental condition:  “a past release of any hazardous substances 

or petroleum products that has occurred in connection with the property and has been 
addressed to the satisfaction of the applicable regulatory authority or meeting unrestricted 
use criteria established by a regulatory authority, without subjecting the property to any 
required controls (for example, property use restrictions, activity and use limitations, 
institutional controls, or engineering controls).”  

 
 Business environmental risk:  “a risk which can have a material environmental or 

environmentally-driven impact on the business associated with the current or planned use of 
a parcel of commercial real estate, not necessarily limited to those environmental issues 
required to be investigated in this practice.”  
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 De minimis condition: “a condition that generally does not present a threat to human health 
or the environment and that generally would not be the subject of an enforcement action if 
brought to the attention of appropriate governmental agencies.”  A condition found to be de 
minimis is not a recognized environmental condition or controlled recognized environmental 
condition.   

 
1.2 Scope of Services 
The Phase I ESA includes the following: 
 
 Visual assessment of the subject property on April 15 and 16, 2020 by Velita Thornton of 

EnSafe; a resume is included in Appendix B. 
 
 Interviews with personnel discussed in Section 3.1. 
 
 Review of standard and additional federal, state, and local environmental records sources for 

the subject property and properties within ASTM 2013 approximate minimum search 
distances.  Database search information is provided in Appendix C.   
 

 Review of the following historical and land-use documents; select copies and printed 
information is provided in Appendix D: 
 
— United States (U.S.) Geological Survey topographic maps 
— Aerial photographs  
— Sanborn/fire insurance maps (no coverage) 
— City directories (no address listings) 

 
 Review of physical setting information provided in the environmental database report 

(Appendix C). 
 

 Review of regulatory information available from the U.S. Environmental Protection Agency 
(U.S. EPA) Envirofacts and Enforcement and Compliance History Online (ECHO), 
U.S. Geological Survey Mineral Resources Data System (MRDS), U.S. Department of Labor 
Mine Safety and Health Administration (MSHA), Tennessee Department of Environment and 
Conservation (TDEC), and Mississippi Department of Environmental Quality (MDEQ) websites, 
and files obtained from the TDEC and MDEQ through a Freedom of Information Act (FOIA) 
request.  Select information is provided in Appendix E. 
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 Review of the user questionnaire provided to the Client and information provided by 
Ms. Lori Morris, Manager of Environmental Services, Memphis International Airport, as 
documented in Appendix F. 
 

 Review of property information obtained from review of the Shelby County Assessor of 
Property website.  Select information is provided in Appendix F. 
 

 Review of the following documents prepared in association with an ongoing National 
Environmental Protection Act (NEPA) Environmental Assessment concurrently being 
conducted for the subject property:  “Wetlands and Jurisdictional Features Evaluation” 
prepared by Tioga Environmental Consultants and dated June 29, 2019; “Summary of 
Findings of Approximately 250 Acres of Vacant Property Located on the Southeast Corner of 
Holmes & Swinnea Road, Memphis, Shelby County, Tennessee” prepared by Real Estate 
Appraisers & Land Surveyors and dated March 8, 2007; “Phase I Cultural Resources Survey 
for the Memphis Shelby County Airport Authority Holmes Road Environmental Assessment, 
Shelby County, Tennessee” prepared by Panamerican Consultants, Inc. and dated May 2020; 
and “Exhibit A — Property Map, Holmes and Swinnea Area, Memphis International Airport,” 
prepared by THY, Inc. and dated November 1, 2016.  Copies of these site-specific documents 
are included in Appendix F. 

 
1.3 Client Information and User Responsibilities 
EnSafe was retained by MSCAA to conduct the Phase I ESA.  According to ASTM, the user shall make 
known the reason for the Phase I ESA.  In contracting EnSafe for the Phase I ESA, Ms. Morris 
indicated the Phase I ESA was being conducted to establish baseline conditions at the property, to 
identify potential business environmental risks associated with the property, and as part of a 
NEPA Assessment that is being conducted for the subject property.   
 
The AAI Final Rule and Section 6.0 of ASTM 2013 describe tasks to be performed by the user that 
are required to qualify for an Landowner Liability Protections to CERCLA liability.  The information 
that results from those tasks should be provided to the environmental professional to consider with 
respect to identifying recognized environmental conditions.  Appendix F contains a questionnaire 
provided to the user outlining those tasks.  Ms. Morris indicated there is an aviation easement on the 
property, the property cannot be residentially developed, and the purchase price paid for the property 
reflects the fair market value of the property.  She did not indicate having any specialized knowledge 
or experience related to chemicals and processes used on the subject property, she was not aware 
of commonly known or reasonably ascertainable information about the property that would help the 
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environmental professional to identify conditions indicative of releases or threatened releases, and 
she was not aware of any obvious indicators that point to the presence or likely presence of releases 
at the property   
 
1.4 Non-Scope Items 
At the request of Ms. Morris, and as documented in Appendix F, EnSafe's Phase I ESA scope of work 
was not expanded to include consideration of environmental issues or considerations that are beyond 
the scope of ASTM 2013.  However, wetland and flood zone information presented in the 
environmental database report and other referenced sources is summarized in Section 2. 
 
 



Phase I Environmental Site Assessment 
Holmes Road Development Project Property 

Memphis, Tennessee 
June 26, 2020 

 

6 

2.0 PHYSICAL SETTING  
Table 2 summarizes information obtained from review of physical setting sources and other sources 
reviewed during the Phase I ESA listed in Section 1.2.   
 

Table 2 
Physical Setting Summary  

Topography 
Elevation (feet above mean sea level) 330 to 390 
Topography Generally west-northwest, as affected by a ridgeline present within 

the south portion of the property. 
Evidence of landfilling or excavation Portions of the subject property were historically used for surfacing 

mining of construction sand and gravel.  Partially cleared areas 
presumedly from reported historical soil and gravel mining activities 
were noted during the site visit and during review of historic aerial 
photographs.  Historical topographic maps denote areas within the 
east portion of the property as “gravel pits.” 
 
It is unknown if landfilling was conducted at the subject property in 
association with the backfilling of mining pits or operation areas.  
Tennessee Department of Environmental Conservation (TDEC) 
officials indicated it was typical for mining pits to have been 
backfilled with debris historically, particularly those backfilled prior 
to 1970. 

Adjoining — higher elevation South 
Adjoining — lower elevation North 
Surface Water and Subject Property Drainage 
Subject property surface water features Multiple streams are present on the subject property.  First order 

streams enter the property from the south and a second order 
stream enters the property from the east.  Multiple open water 
ponds (possibly former mining pits or operation areas), wet weather 
conveyances, gullies, and other drainage ways are present 
throughout the property. 

Adjoining surface water features Open water ponds adjoining the subject property to the north and 
west.  Rocky Creek and associated tributaries are southwest of the 
property.  Unnamed creeks and drainage ways are east of the 
property. 

Nearest water body Greenbrook Lake and McKeller Park Lake A. 
Direction and approximate distance to nearest 
water body 

Greenbrook Lake is approximately 3,200 feet southeast and 
McKeller Park Lake A is approximately 3,300 feet northeast. 

Storm Water management Storm water would likely sheet flow across the property from 
higher areas (south) and either infiltrate surface soils or enter open 
water ponds, wet weather conveyances, gullies, or onsite streams. 

Flood zone (summarized from Appendix C) Subject property not identified within flood hazard areas.  
Wetlands (summarized from Appendix C and F) Environmental database report identified three small areas within 

the northeast, west, and southeast portions of the subject property 
as being included in the National Wetland Inventory.  Project-specific 
documents indicate the second order stream on the property is a 
freshwater forested/shrub linear wetland (Appendix F). 
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Table 2 
Physical Setting Summary  

Geology 
Soil types (and estimated depths/thickness) Environmental database report identifies 7 soil types across the 

subject property:  Collins, Grenada, Loring, Water, Falaya, Gullied 
Land, and Memphis.  Each of these soil types is predominately 
comprised of silt loam extending up to 96 inches below ground 
surface.  Falaya soils are considered partially hydric; others are not 
considered hydric. 

Bedrock (depth and type) Reported at depths greater than 46 inches below ground surface. 
Additional information None 
Hydrogeology 
Wells on subject property None identified. 
Approximate depth to groundwater (feet) at the 
subject property Unknown to  
Reported direction of groundwater flow at the 
subject property  

Unknown 

Relevant surrounding property wells 

Five groundwater monitoring wells on nearby property 
(approximately 1,500 feet northwest) in association with 
underground storage tank system closure. 

Approximate depth to groundwater 2.58 to 7.09 
Reported direction of groundwater flow Westerly 
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3.0 SUBJECT PROPERTY 
Subject property information discussed below was obtained from interviews and sources identified in 
Section 1.2 and referenced in Section 6. 
 
3.1 Interviews 
Table 3 lists personnel interviewed, indicates their association with the subject property or this 
Phase I ESA, and summarizes topics discussed and information provided. 
 

Table 3 
Summary of Interviews 

Name Affiliation 
Association with 
Subject Property Time(1) 

Information Provided/Section 
Discussed 

Lori Morris Manager of 
Environmental 

Services, 
Memphis 

International 
Airport 

Key Site 
Manager/Current 

Owner 

9 Ms. Morris was interviewed about current 
and known historical uses of the subject 
property and surrounding area.  Ms. Morris 
also completed the user question providing 
limited information relating to current and 
historical site use.  Information obtained is 
discussed throughout this report. 

NA NA Current 
Occupant/Operator 

NA The site is not currently occupied or under 
operation. 

NA NA Former 
Owner/Operator 

NA Based on available information, the subject 
property parcels were owned by individuals 
prior to ownership by MSCAA, and at least 
portions of the property may have 
historically been utilized for construction 
sand and gravel mining.  At least two 
separate entities have been identified as 
potential former owners or operators, but 
definitive contact information has not 
become available. 

Mr. Brown City of Memphis 
Fire Department 
— Station #52 

Local Official NA Telephone call to local fire department was 
answered by Mr. Brown.  Mr. Brown  
indicated he had no personal knowledge of 
environmental issues in the subject property 
area.  Mr. Brown indicated the department 
lieutenant may be able to provide more 
information and that he would have him 
return call.  A return call has yet to be 
received. 

Mr. John Boatright TDEC Memphis 
Field Office Solid 
Waste Inspector 

State Official NA Conducted telephone interview in an 
attempt to obtain information about 
landfilling on the subject property.  
Information is discussed in Section 3.6.   

Mr. Jordon English TDEC Field 
Office DoR 
Manager 

State Official NA Conducted a telephone interview in an 
attempt to obtain current regulatory status 
of surrounding area properties.  Mr. English 
provided information relating to the 
surrounding area sites listed with 
environmental records, particularly Memphis 
Public Works/Jackson Pit.  Information is 
discussed in Section 4.2. 
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Table 3 
Summary of Interviews 

Name Affiliation 
Association with 
Subject Property Time(1) 

Information Provided/Section 
Discussed 

Summary of Records Requests 
Name Agency Result of Inquiry/Section Discussed 
Edwin Gray, 
Administrative 
Secretary 

TDEC Memphis Environmental Field 
Office 

Provided available regulatory records for nearby 
properties listed in the environmental database report. 

Daisy Crary TDEC Division of Solid Waste 
Management 

Provided available regulatory records for surrounding 
area properties. 

Melanie 
Vanderloop, 
Executive 
Administrative 
Assistant 

TDEC Office of the Commissioner Email correspondence pertaining to TDEC Division of 
Remediation records request.  Numerous regulatory 
records were identified for one surrounding area site 
(Memphis Public Works/Jackson Pits), however site 
regulatory records review was limited due to the 
ongoing COVID-19 pandemic and anticipated costs for 
obtaining records under current limited access due to 
the pandemic.  EnSafe contacted TDEC Memphis EFO 
personnel to discuss surrounding areas sites of interest 
and reviewed in-house records obtained from previous 
projects. 

Scott Morgan and 
Phillip Davis 

City of Memphis Public Works 
Department 

Submitted a request for records for the subject property 
(sanitary sewer availability) and the nearby Memphis 
Public Works/Jackson Pits site.  
Mr. Morgan indicated the majority of the site is not 
currently served with city sewer service and would 
require a 4,000 linear foot sewer extension; however, 
he did indicate that city sewer became available to an 
area near the northeast corner of the property in 1972. 
Mr. Davis recommended a TDEC file review to obtain 
information relating the regulatory status of the nearby 
Memphis Public Works/Jackson Pits site. 

NA Mississippi Department of Environmental 
Quality 

Submitted FOIA request for regulatory records. 
Available regulatory records for surrounding area sites 
were provided to EnSafe via email.  

 
Notes:  
(1) = Length of time or number of years the person has been affiliated or familiar with the subject property or surrounding area. 
NA = Not applicable or not available. 
TDEC = Tennessee Department of Conservation 
EFO = Environmental Field Office 
FOIA = Freedom of Information Act 
MSCAA = Memphis-Shelby County Airport Authority 
DoR = Division of Remediation 
 
3.2 Prior Environmental Assessments 
Ms. Morris was not aware of any prior environmental reports for the subject property.  EnSafe did 
review various documents generated in association with a NEPA Environmental Assessment that is 
being conducted concurrently with this Phase I ESA, as cited throughout this report.   
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3.3 Historical Development and Uses  
The historical document review and interviews were conducted to identify evidence of recognized 
environmental conditions in connection with past uses of the subject property.   
 
3.3.1 Historical Development 
Table 4 is a summary of information relating to subject property development as obtained from 
review of historical sources, including those provided by the environmental database report provider 
and information obtained from review of historical sources included in the Panamerican Consultants 
report. 
 

Table 4 
Historical Subject Property Development Summary 

Date Historical Source Property Development Description 
1835 General Land Office Map1 Property appears to be a part of a larger tract of land appearing in 

Section 17, Township 1 North, Range 7 West of the Chickasaw Meridian 
of Mississippi.  Reported surveying error caused the state line to be 
input in the wrong location and the property to be erroneously mapped 
in Mississippi rather than Tennessee. 

1888 W.T. Williamson Map of 
Shelby County1 

State line had been resurveyed by this time and the state line now 
appears along the south boundary of the subject property.  Property 
appears to remain as part of larger tract that is reportedly owned by 
Francis Holmes. 

1927 (revised 
1932) 

Shelby County 
Commissioner’s Map1 

Holmes Road first appears along the north property boundary and 
Swinnea Road first appears along the west boundary.  Only identified 
site feature is a tributary of Hurricane Creek that enters the property in 
the northeast corner and meanders southward along the east property 
boundary. 

1937 Aerial Photograph Shows the subject property mostly cleared with areas of possible 
surface mining.  Although this aerial photograph is not of sufficient 
quality to discern specific site features, what appears to be possible 
building structures are within the north-central portion of the property 
and sporadic vegetation (timber) is visible throughout, along with 
apparent streams, ponds, and/or drainage areas.   

1939 Highway and Transportation 
Map1 

Five structures are identified on the property.  Three structures are 
located near the northeast corner (south of Holmes Road and west of 
a tributary of Hurricane Creek).  Two structures are located on the west 
portion of the property (near Swinnea Road and south of another 
tributary of Hurricane Creek). 

1944 Topographic Map Only shows the south half of the subject property; several building 
structures are present along the west property boundary. 

1953 Aerial Photograph Shows numerous apparent building structures in the north-central and 
southwest portions of the property and one building structure is 
apparent along the west property boundary.  A utility easement (current 
Texas Gas natural gas pipeline) footprint appears to traverse the north 
portion of the property. 

1956 County Engineering 
Department Map of Shelby 
County1 

Natural gas pipeline easement that traverses the north portion of the 
property is present (pipeline denoted as having two 26-inch pipelines)  
At lease one tributary of Hurricane Creek crosses the property. 
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Table 4 
Historical Subject Property Development Summary 

Date Historical Source Property Development Description 
1957 Aerial Photograph Similar site features to that observed on the 1953 aerial photograph; 

however, the north utility easement does not appear as pronounced.   
1960 and 
1961 

Topographic Maps Show the north two-thirds of the property; building structures are 
apparent within the north-central portion of the property and along the 
west property boundary.   

1961 Bartlett 15-Minute 
Quadrangle Map1 

Seven structures, a road, and two ponds are identified.  Four structures 
are present near the north-central portion of the property and three are 
present along Swinnea Road on the west side of the property.  An 
unimproved road enters the property from Swinnea Road and traverses 
southeastward (one road branches off and terminates near the location 
of the north-central building structures). 

1963 Aerial Photograph Property devoid of the apparent building structures within the north-
central portion of the property; however, apparent building structures 
remain in the southwest portion of the property along with increased 
apparent building structures appearing along the west property 
boundary.  The north utility easement is not apparent.   

1965 Aerial Photograph Apparent building structures appear again in the north-central portion 
of the property along with the apparent building structures within the 
southwest portion, but the building structures previously apparent 
along the west property boundary are no longer visible.  Portions of the 
north utility easement are again visible.   

1965 and 
1997  

Southeast Memphis 
7.5-Minute Quadrangle 
Maps1 

The 1965 topographic map indicates nine structures, the gas pipeline 
easement, several ponds, an unimproved road, and a gravel pit on the 
property.  The unimproved road enters the property from Holmes Road 
near the central portion of the property and meanders southwestward 
and terminates south of the gas pipeline easement.  Five of the 
structures appear as residences (two along Holmes Road and three 
along Swinnea Road).  The remaining structures appear to be 
outbuildings and are located within the north-central portion of the 
property adjacent to the unimproved road and north of the gas pipeline 
easement.  The gravel pit is located in the east-central portion of the 
property.  The 1997 map shows only two structures remain, both being 
within the northwest portion.  

1971, 1973, 
and 1980 

Aerial Photographs Increased site activities are apparent in the north-central portion of the 
property on the 1971 aerial photograph and the utility easement in the 
north portion of the property appears much like current day.  A defined 
area of clearing (presumed surface mining area) is southeast of the 
north-central building structures (south of the utility easement) and a 
network of unimproved roads extend southward from this area.  
Although building structures still appear in the north-central and 
southwest portions of the property on the 1973 aerial photograph, 
overall site activities appear to have decreased and the north utility 
easement is again not as pronounced as in previous aerial photographs.  
The 1980 aerial photograph continues to show building structures in 
the north-central portion of the property, the southwest portion, and 
along the west property boundary.  The possible surface mining area 
southeast of the north-central building structures is still apparent; other 
portions of the property appear to be unused on this aerial photograph.  

1982 and 
1996 

Pleasant Hill 7.5-Minute 
Quadrangle Map1 

Two structures and two outbuildings are present on the west side of 
the property.  Several ponds are noted scattered across the property. 
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Table 4 
Historical Subject Property Development Summary 

Date Historical Source Property Development Description 
1975 Earth Explorer Aerial 

Photograph1 
Most of the northern portion of the property appears cleared and 
possibly is being used as part of a mining operation.  An apparent 
operation area is in the north-central portion of the property with an 
adjacent “quarry-like” area to the southeast.  An unidentified 
oval-shaped features is visible in the northwest portion of the property.  
What appears to be a farmstead is in the west-central portion of the 
property along Swinnea Road. 

1990 Earth Explorer Aerial 
Photograph1 

The northeast portion of the property remains cleared; however, the 
apparent operational area identified on the 1975 aerial does not appear 
as pronounced, and what appears to be an eroded gully now traverses 
the area.  The apparent farmstead area identified on the 1975 aerial 
photograph appears to be more cleared on this aerial photograph, 
possibly indicting an operation area and adjacent “quarry-like” area.  
The unidentified oval-shaped features identified in the northwest corner 
of the property in the 1975 aerial photograph is not present. 

1991 Aerial Photograph The subject property does not appear to be under active operation, with 
no apparent building structures present.  Vegetation (timber) appears 
in previous apparent operation areas, and a utility easement 
(current TVA high-voltage electric line transmission easement) first 
appears in the south portion of the property. 

1992 and 
1996 

Aerial Photographs Aerial photographs are not of sufficient quality to discern site activities; 
however, portions of the property appear with less vegetation than on 
the 1991 aerial photograph.   

1993 and 
1997 

Topographic Maps Show less buildings on the property and the east portion is no longer 
denoted as a gravel pit.   

2008 Aerial Photograph With the exception of the utility easements and one small cleared area 
within the extreme northeast portion of the property, the subject 
property appears covered with timber.  Unidentified structures are 
evident along the west end of the current Texas Gas natural gas pipeline 
easement and one small structure is present on the west end of the 
current TVA high-voltage electric line transmission easement.   

2012 Aerial Photograph The unidentified structures on the west end of the current Texas Gas 
natural gas pipeline easement are no longer present, otherwise the 
property appears much like that observed on the 2008 aerial 
photograph.   

2012 Topographic Map Shows property devoid of structures. 
2016 Aerial Photograph Shows the subject property generally covered with trees and similar to 

that observed on the 2012 aerial photograph. 
 
Notes: 
1 = Historical source included in the Panamerican Consultants. Inc. report titled “Phase I Cultural Resources Survey 

For The Memphis Shelby County Airport Authority Holmes Road Environmental Assessment Shelby County, 
Tennessee” (draft report), dated May 2020. 

TVA = Tennessee Valley Authority 
 
Sanborn fire insurance maps were not available for the subject property area through Environmental 
Database Report (EDR) who reportedly maintains the largest private collection of fire insurance maps.  
Sanborn no coverage documentation is provided in Appendix D. 
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3.3.2 Historical Uses and Operations 
Based on interviews and review of historical sources and recently completed assessments, the 
subject property is thought to have been under residential and/or farmstead use as early as circa the 
mid-1930s or 1940s.  Panamerican Consultants’ recent survey of the property revealed five former 
twentieth-century residences and/or farmsteads within the north and west portions of the property.  
Evidence suggests that areas of the property may have been repurposed as possible quarry areas 
where construction sand and gravel were mined.  Regulatory information reviewed on federal agency 
websites indicates mining operations were conducted by Al Crosby Construction Company under the 
name Dudley Anderson Pit from 1950 through the mid-1970s.  A Modification of Right of Way 
Agreement provided by Ms. Morris indicates that Dudley Anderson and Nellie A. Anderson granted a 
right of way and easement to Texas Gas Transmission Corporation in October 1967.  This is presumed 
to correspond to the current easement that transects the north portion of the subject property and 
confirms the previous Anderson ownership of the property.  Regulatory records received from TDEC 
included a 1980 U.S. EPA Potential Hazardous Waste Site Preliminary Assessment conducted at the 
subject property that reported the site as inactive (site described as “old gravel pit, now overgrown, 
no sign of stain, leachate, or disturbance”) and owned by W.S. Jordon and Sons Sand and Gravel 
(further discussed in Section 3.6).  Ms. Morris of MSCAA (and others with MSCAA whom she 
consulted) nor Mr. Boatright with TDEC Memphis Environmental Field Office (EFO) were familiar with 
these entity names.  EnSafe attempted to contact W.S Jordon and Sons Sand and Gravel at a 
telephone number provided on the U.S. EPA Preliminary Assessment and another telephone number 
obtained through internet research; however, the numbers were not operational.  Contact information 
for Al Crosby Construction Company or Dudley Anderson Pit were not identified in records reviewed 
or through internet research.   
 
Based on information provided by Ms. Morris, the MSCAA acquired the subject property parcels from 
individuals from the late 1980s through the mid-1990s.  The subject property has reportedly not been 
utilized commercially since MSCAA ownership.  Evidence of possible former surface mining operation 
areas, former building structures, and open ponds (some presumably from previous mining activities), 
an erosion gully, and streams and wet-weather conveyances were noted throughout the subject 
property at the time of the site reconnaissance.   
 
Based on historical sources reviewed, interviews, and site reconnaissance, areas of suspected mining 
operations on the property may have been graded and or backfilled sometime after operations were 
terminated.  Areas of clearing noted on historical sources reviewed later appeared more natural and 
mostly covered with tress and vegetation; however, some ponds and an erosion gully were noted in 
some of these areas at the time of the site visit.  It is unknown if potential landfilling was conducted 
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onsite in association with backfilling and/or site grading of former mining excavation areas; however, 
Mr. Boatright of TDEC Memphis EFO indicated such practices were common, especially in mining pits 
backfilled prior to 1970. 
 
EDR searched city directories for East Holmes Road for the years 1921 through 2017.  No records 
were identified through the city directory search. 
  
3.4 Current Uses 
The subject property was visually assessed on April 15 and 16, 2020 by Velita Thornton of EnSafe.  
The purpose of the site reconnaissance was to determine current uses and to identify evidence of 
recognized environmental conditions in connection with the subject property.  Photographs taken 
during the site visit are in Appendix G.  EnSafe personnel walked the property perimeter, along wet 
weather conveyances, around ponds, along streams, and across easements, trails, and other 
accessible areas of the property.  Adjacent and surrounding area properties were observed from the 
subject property boundaries and from nearby roads and driveways.   
 
The subject property is currently vacant and predominantly covered with timber.  One generally 
cleared area in the northeast portion of the property is thought to be a former construction sand and 
gravel mining area.  A TVA high-voltage electric transmission line easement is located within the 
south portion of the property, a Texas Gas natural gas pipeline easement is within the 
northwest portion, and a Valero and MLGW gas line (presumed to convey various petroleum 
products) easement is along the west and south property boundaries.  Various water features (creeks, 
streams, drainageways, wet weather conveyances, gullies, and ponds) are present throughout the 
property.  Several building footprints and other evidence of historical development were observed in 
various areas of the property at the time of the site visit; however, active development of the property 
was not identified.  Materials observed (linoleum floorings, brick, roofing shingles, concrete, etc.) in 
the north-central and west portions of the subject property would suggest historical building 
structures; however, it is unknown if these structures represent former residential (homestead) 
dwellings or structures associated with historical mining operations.  Scattered debris (concrete, 
plastic, metal roofing, used tires, a livestock feeding trough/ring with no bottom, etc.) was observed 
throughout these portions of the property.  Although some of the debris was observed in presumed 
historical residential/mining operation areas, it was not determined if the debris was the result of 
previous onsite activities or from illegal dumping.  Recreational vehicle use was evident on trails 
throughout the property. 
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A recent survey of the site by Panamerican Consultants concluded that the only evidence of utilization 
of the property consisted of five twentieth-century historic resources, including four former residences 
or farmsteads and one breached earthen dam.  Three of the residences were reported as razed and 
poorly preserved.  A farmstead exhibited a concrete foundation/basement with a free-standing 
chimney.  The report indicates the farmstead was occupied late into the twentieth century and was 
possibly reused as a quarry operation.  Shovel test data generated as part of the survey, which 
ranged in depths up to 40 centimeters, did not appear to identify evidence of subsurface artifacts 
that would be indicative of landfilling; however, surface trash and debris was encountered at a 
number of the test locations. 
 
According to the Real Estate Appraisers & Land Surveyors “Summary of Findings” (March 2007) 
obtained as part of the NEPA Environmental Assessment, all public utilities are available in the area 
of the subject property.  Potable water, gas, and electricity are reportedly provided by MLGW and 
sanitary sewer is reportedly provided by the City of Memphis.  Information obtained from the City of 
Memphis Public Works Department indicates sanitary sewer became available in 1979 for the area 
near the northeast corner of the subject property; however remaining portions of the property would 
reportedly require sewer line extensions prior to sewer service becoming available.  With the reported 
historical and mining use prior to the time at which sewer service became available in the area, it is 
likely portions of the property would have been serviced by private septic systems; however, no 
confirmatory information has been obtained.   
  
3.5 Interior and Exterior Observations 
Table 5 lists environmental issues and identifies those present or applicable to the subject property, 
based upon EnSafe’s visual observations of the interior and exterior, interviews, review of 
environmental records sources, regulatory research, and other publicly available and reasonably 
ascertainable information.  Each environmental issue present or applicable is discussed in sections as 
noted in the table. 
 

Table 5 
Subject Property Observations  

Current or Past Use 
Present or 
Applicable Comment/Report Section 

Hazardous Substances and Petroleum Products  Yes 3.5.1 
Storage Tanks Yes 3.5.1 
Odors (strong, pungent, or noxious)  No — 
Pools of Liquids No — 
Drums (5 gallons and larger) No — 
Unidentified Substance Containers No — 
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Table 5 
Subject Property Observations  

Current or Past Use 
Present or 
Applicable Comment/Report Section 

Polychlorinated Biphenyls (associated with electric or 
hydraulic equipment) 

No — 

Fuel Source for Heating and Cooling Systems No — 
Stains or Corrosion (on building walls, floor, and 
ceilings) 

No — 

Floor Drains, Sumps, and Pits No — 
Pits, Ponds, or Lagoons Yes 3.5.2 
Stained Soil or Pavement No — 
Stressed Vegetation No — 
Solid Waste Yes Various areas of solid waste debris (plastic, 

concrete, wood, used tires, floor materials, 
bricks, etc.) were observed throughout the 

subject property (Section 3.4). 
Hazardous Waste No — 
Wastewater No — 
Wells Unknown Possible due to property development prior 

to time when city water became available. 
Septic Systems or Cesspools Unknown Possible due to property development prior 

to city sanitary sewer service becoming 
available (Section 3.4). 

 
3.5.1 Hazardous Substances and Petroleum Products and Storage Tanks 
A Texas Gas Company natural gas pipeline transects the north portion of the property.  A Valero and 
MLGW gas line easement (presumed to convey various petroleum products) is along the west and 
south property boundaries. 
 
One livestock feeding trough/ring was observed within the northwest portion of the property.  The 
trough/ring did not have a bottom that would allow accumulation of rainwater or other liquids.  
No staining was noted on the trough/ring or on adjacent soil, and no stressed vegetation was noted 
in the area. 
 
3.5.2 Pits, Ponds, or Lagoons 
As previously mentioned, and as detailed in the July 29, 2019 letter prepared by Tioga Environmental 
Consultants, numerous wet weather conveyances, ponds, streams, gullies, and wetlands are present 
throughout the property.  Some of these features may be associated with former mining operations. 
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3.6 Environmental Records Review 
EnSafe obtained standard environmental record source information directly from a commercial 
service; U.S. EPA Envirofacts and ECHO, United States Geological Survey (USGS) MRDS, and 
U.S. Department of Labor MSHA, TDEC, and MDEQ websites, and regulatory files provided by TDEC 
and MDEQ through a FOIA request.  The subject property was listed with environmental records.   
 
Dudley Anderson Pit and Al Crosby Construction Company, which are mapped on the east-central 
portion of the subject property, are listed in the USGS MRDS databases under Mine ID 4001451 and 
MRDS ID  W022891.  The environmental database report suggests the facility was a past producer 
of sand and gravel.  A review of online USGS MRDS documents indicates the Dudley Anderson Pit 
facility was owned by Dudley Anderson and operated by Al Crosby Construction Company.  
The website further indicates a MSHA health and safety inspection was conducted at the property in 
August 1975; however, the property was not included on the 1980 or 1981 MSHA list, possibly 
indicating the mining operation was terminated by this time.   
 
The site listed as “Extraction Area South of Holmes Road” is mapped in the north-central portion of 
the subject property and is listed on the Superfund Enterprise Management System Archive database 
under U.S. EPA ID TND980728182.  Previous regulatory records received by EnSafe from TDEC 
include a U.S. EPA Preliminary Assessment conducted on the subject property in August 1980.  
This assessment indicates the facility was owned by W.S. Jordon (presumed to be Jordon W.S. and 
Sons Sand and Gravel, Inc. based on internet research), was inactive at the time of the assessment, 
and not known potential hazard to the environment was identified.  A January 1994 letter from 
Black & Veatch Science and Technology Corporation to U.S. EPA Region 4 suggests this site and the 
east-adjoining site (SES-31) are one and the same.  Additional U.S. EPA records indicate the site was 
archived in 1994 and that the site reportedly did not qualify for the National Priorities List.   
 
Mr. English with TDEC Memphis EFO was contacted about current regulatory status of this site.  
Mr. English did not have first-hand knowledge of the site or its current regulatory status.  
Mr. Boatright with TDEC Memphis EFO was also contacted to obtain information about any known 
landfilling operations at the subject property.  Mr. Boatright also did not have first-hand knowledge 
of the property or knowledge of any authorized or unauthorized landfilling activities in the 
general area of the subject property.  Mr. Boatright did indicate backfilling of historical gravel pits 
with debris was a common historical practice, especially pits backfilled prior to 1970. 
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4.0 AREA RECONNAISSANCE 
The current and historical uses of adjoining and surrounding area properties described below are 
based upon visual observations during the site reconnaissance and information obtained from 
interviews, historical research, and regulatory research conducted for the subject property.  
A commercial environmental database company provided a database search report that made 
environmental records for surrounding area properties within the ASTM-defined search distances 
reasonably ascertainable.  Sites listed in the environmental records search within the ASTM-defined 
search distances for the databases on which they appear are discussed in Sections 4.1 through 4.3.    
 
4.1 Adjoining Properties 
The subject property is adjoined on the north by East Holmes Road, then a church and timberland; 
on the east by a church, residences, and timberland; on the south by (from west to east) a church, 
a multi-tenant building, Servpro, a vacant distribution warehouse, and PFS Web; and on the west by 
Copart Salvage Auto Sales. 
 
Based on review of historical sources, adjoining properties appear as rural and covered with timber or 
under agricultural use from the late 1930s through the 1970s when development is evident to the 
north (church building first appears) and northwest (unknown operation).  The church and residential 
area east of the subject property first appears in the early 1980s.  The properties to the south and 
west first appear commercially developed in the late 2000s, with increased development noted 
through present day. 
 
Adjoining properties listed with environmental records are discussed below. 
 
East 
The SES-31/SES-31 Extraction Area site (address reported as South of 3025 East Holmes Road and 
South of Holmes/East of Swinnea/West of Tchulahoma) is listed in the Tennessee State Remediation 
Program (SRP) (now Division of Remediation or DoR) database with site IDs 79-765 and 79-768, and 
is also listed with an U.S. EPA ID  of TND980728182.   
 
Based on information reviewed, this site thought to be the same as the “Extraction Area South of 
Homes Road” site on the subject property and is discussed in Section 3.6. 
 
South 
Trane Climate Solutions located at 1560 East Stateline Road is listed in the environmental database 
report as a Resource Conservation and Recovery Act (RCRA) Non-Generator/No Longer Regulated 
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facility as of August 2016.  The facility is listed as a previous small-quantity generator of 
hazardous waste with the following waste codes reported:  ignitable waste (D001), corrosive waste 
(D002), barium (D005), methyl ethyl ketone (D035), tetrachloroethylene (D039), and 
trichloroethylene (D040).  No violations were reported for the facility in the environmental database 
report or on the U.S. EPA ECHO website.  Information received from FOIA requested submitted to 
MDEQ included a June 2016 Hazardous Waste Compliance Inspection Report.  This inspection report 
indicates the facility was closed at the time of the inspection and the facility grounds were well 
maintained, and there was no evidence of any hazardous waste violations.  The report further states 
that supplemental research suggests Trane Climate Solutions is closed with no immediate intention 
to reopen ether at this location or in the state.   
 
Watsons Family Cleaners is mapped on the south-adjoining property at 1545 Stateline Road and is 
listed in the RCRA-Very Small Quantity Generator database.  Based on area reconnaissance and 
internet research, this facility is thought to be located at 1545 Main Street, which is located over 
2.5 miles southwest of the subject property and is therefore outside of the approximate minimum 
search distance for the database on which it appears. 
 
Northwest 
MLGW is mapped on the northwest-adjoining property at 2686 East Holmes Road and is listed in the 
RCRA Non-Generator/ No Longer Regulated database under U.S. EPA ID  TNR000028761.  The 
environmental database report indicates the facility was a previous small quantity generator of 
hazardous waste with corrosive waste (D002) being the only reported waste stream.  No violations 
were reported for the facility in the environmental database report.  Information obtained through 
the TDEC records request indicates the small quantity generator status was for a one-time 
generation of approximately 1,010 pounds of hydrogen peroxide (40 – 60%) in November 2009 by 
“MLGW — ASR Well Lot.”  Regulatory records received also included a September 2013 hazardous 
waste inspection report.  This inspection report indicates no hazardous waste, universal waste, or 
used oil was observed and that no violations were cited during the inspection. 
 
The former City of Memphis McKellar Nursery property listed as “Park Commission McKellar Nursery” 
is located on the northwest-adjoining property at 2684 Holmes Road and is listed in the underground 
storage tank (UST) and Historical UST databases under facility ID 9-791182.  According to the 
environmental database report, the facility is registered with a 1,000-gallon diesel UST and a 
1,000-gallon gasoline UST that are listed as permanently out of use as of June 15, 1990.  Regulatory 
records obtained from TDEC indicates total petroleum hydrocarbon contamination was identified in 
soil at the time of UST closure at concentrations exceeding applicable standards.  A letter from the 
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Tennessee Department of Health and Environment, Bureau of Environment (now TDEC), dated 
November 5, 1990, obtained through a TDEC FOIA request states “…it appears that all appropriate 
measures have been taken to remediate the release and to prevent future releases…at this time, the 
Division does not see the necessity for further investigation or enforcement…”.  Based on a local 
westerly groundwater flow direction determined at a nearby property (see discussion of site in 
Section 4.2), it is not anticipated that a petroleum product release to soil at this site has had the 
potential to migrate to soil, soil vapor, or groundwater on the subject property.  
 
4.2 Surrounding Area Properties 
The area surrounding the subject property is mixed residential, agricultural, timberland, commercial, 
and light industrial.  The environmental database search identified a total of 3 sites with 
environmental records beyond the subject property and adjoining properties.  Of these sites, 2 are 
within the ASTM-defined approximate minimum search distances, as discussed below. 
 
OMS #15 is approximately 0.35-mile northwest of the northwest corner of the subject property at 
2610 East Holmes Road and is listed in the UST, Historical UST, and Leaking UST databases under 
facility ID 790983.  The facility is registered with a 6,000-gallon diesel UST and a 6,000-gallon 
gasoline UST.  The environmental database report indicates both USTs were installed in 1982 and 
removed in May 1997.  Regulatory files provided by TDEC includes a Permanent Closure Report 
submitted in May 1997 which reports total petroleum hydrocarbon-Diesel Range Organics was 
detected in a water sample collected from the tank pit at the time of tank closure at a concentration 
of 595 parts per million, which was above the 1.0 parts per million cleanup level for non-drinking 
water.  Based on this detection above regulatory clean up levels a site characterization was 
performed.  The site characterization report concluded that soil and groundwater beneath the 
property had not been impacted by hydrocarbons at concentrations exceeding applicable regulatory 
cleanup levels.  Also, this report indicated a westerly groundwater flow direction (away from the 
subject property).  TDEC issued case closure for the site in May 1999.  Based on regulatory status 
and reported groundwater flow direction (away from the subject), it is not anticipated that 
contamination from this site has had the potential to migrate to soil, soil vapor, or groundwater at 
the subject property. 
 
Memphis Public Works/Jackson Pit site is located approximately 0.5-mile north-northeast of the 
subject property.  The site is listed in the State Hazardous Waste Sites, SRP/DoR, and 
Vapor databases under Facility ID/SRP Number 79-604 and U.S. EPA ID TND980709455.  The site is 
reported as active on the environmental database report.  The vapor database listing indicates soil 
and groundwater at the facility is impacted with volatile organic compounds/semivolatile organic 
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compounds (specifically tetrachloroethylene).  The TDEC DoR website reports engineering controls 
have been implemented at the site.  
 
TDEC records historically obtained by EnSafe indicate the Memphis Public Works/Jackson Pits site is 
a state hazardous waste site under investigation because of its prior use as a municipal and 
industrial waste landfill by Shelby County from 1961 to the early 1970s.  Contaminants of concern at 
the site in soil and groundwater include volatile and semivolatile organic compounds, pesticides, 
herbicides, and heavy metals.  Since at least 2000, the groundwater flow direction at the site has 
been to the west, away from the subject property.  The landfill was closed in 2003 and a cap cover 
was installed along with 10 monitoring wells.  Groundwater samples have been collected and analyzed 
for contaminants of concern.  Records reviewed stated that the gradient at the site is west/northwest.  
EnSafe contacted Mr. Boatright of TDEC Memphis EFO to obtain current regulatory status of the site; 
however, Mr. Boatright referred EnSafe to the DoR.  Mr. Jordon English with TDEC Memphis EFO 
indicated the site has basically remained idle since the early 2000s.  He did indicate that TDEC is 
working with the property owner to complete additional soil and groundwater assessment offsite to 
the north-northwest, which he confirmed is the presumed general groundwater flow direction. 
 
Based on information obtained, it is not anticipated that releases at this property have migrated to 
soil, soil vapor, or groundwater at the subject property, based on the site’s distance from the 
subject property, the reported groundwater flow direction (not directed to the subject property), and 
the existing engineering controls at the site.  
 
4.3 Unmapped Sites 
The environmental database search identified 9 sites with environmental records which it could not 
map due to poor or inadequate address information.  One of these sites (Watson’s Cleaners) appears 
to correspond to the erroneously mapped south-adjoining property discussed in Section 4.1.  
The remaining sites were determined to be outside the ASTM-defined search distance for the 
database on which they appear or do not appear to have had releases with the potential to migrate 
to subject property soil, soil vapor, or groundwater. 
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5.0 RESULTS OF THE ENVIRONMENTAL PROFESSIONAL INQUIRY  
EnSafe performed a Phase I ESA of the Holmes Road Development Project Property located at the 
southeast corner of East Holmes Road and Swinnea Road and north of the Tennessee/Mississippi 
state line, all being within Memphis, Shelby County Tennessee, in general conformance with the 
scope and limitations of ASTM 2013.  Any exceptions to, or deletions from, this practice mentioned 
throughout the report are discussed in Sections 5.3 and 5.4.   
 
5.1 Summary of Findings and Conclusions 
 The subject property is currently vacant and predominantly covered with timber.  

One generally cleared area in the northeast portion of the property is thought to be a 
former construction sand and gravel mining operation area.  A TVA high-voltage electric 
powerline transmission easement is located within the south portion of the property, a 
Texas Gas natural gas pipeline transmission easement is within the northwest portion, and a 
Valero and MLGW easement runs along the west and south property boundaries.  Various 
water features (creeks, streams, drainageways, wet weather conveyances, gullies, and ponds) 
are present throughout the property.  Several building footprints and other evidence of 
historical development was observed in various areas of the property at the time of the site 
visit; however, active development of the property was not identified.  Materials observed 
(linoleum floorings, brick, roofing shingles, concrete, etc.) in the north-central and 
west portions of the subject property would suggest historical building structures; however, 
it is unknown if these structures represent former residential (homestead) dwellings or 
structures associated with historical mining operations.  Scattered debris (concrete, plastic, 
metal roofing, used tires, a livestock feeding trough/ring with no bottom, etc.) was observed 
throughout these portions of the property.  Although some of the debris was observed in 
presumed historical residential/mining operation areas, it was not determined if all of the 
debris was the result of previous onsite activities or from illegal dumping.  Recreational vehicle 
use was evident on trails throughout the property. 

 
 Based on information reviewed, the subject property is thought to have been under residential 

and/or farmstead use as early as the 1930s.  Historical information reviewed indicates at least 
portions of the subject property were repurposed for use in mining of construction sand and 
gravel from around 1950 until the mining operation was abandoned on April 4, 1979.  
Building structures and presumed operation areas are evident on various portions of the 
property on historical sources reviewed; however, actual site use and operations are not 
known.  MSCAA reportedly acquired the subject property parcels from individuals from the 
late 1980s through the mid-1990s.  The subject property has reportedly not been utilized 
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commercially since MSCAA ownership.  Evidence of possible former mining operation areas, 
former building structures, and open ponds (some presumably from previous mining 
activities), streams, gullies, and wet-weather conveyances were noted throughout the 
subject property at the time of the site reconnaissance.   

 
 The subject property was inspected in 1980 by the United States Environmental Protection 

Agency and a site description on the inspection report indicated the site as an “old gravel pit, 
now overgrown, no sign of stain, leachate, or disturbance.”  Shovel test data generated during 
a recent cultural resources survey did not appear to identify artifacts that would be indicative 
of subsurface landfilling; however, surface trash and debris was noted at a number of the 
test locations.  In addition, evidence of subsurface landfilling was not observed during the 
Phase I ESA site reconnaissance, but surface trash and debris was observed. 

 
 Several adjoining and surrounding area sites were identified with environmental records.  

Regulatory records reviewed do not suggest that possible releases at the identified sites have 
had the potential to migrate to subject property soil, soil vapor, or groundwater. 

 
5.2 Environmental Professional Opinion 
This assessment has revealed no evidence of recognized environmental conditions, controlled 
recognized environmental conditions, or historical recognized environmental conditions in connection 
with the subject property. 
 
The following business environmental risk was identified:  
 
 The presence of remaining former building materials, surface debris and trash scattered 

throughout the subject property, and the presence of wetlands, wet-weather conveyances, 
and gullies is considered a business environmental risk due to potential costs associated with 
offsite disposal of building materials and trash/debris, and limitations due to site features 
requiring modification prior to planned future use of the property. 

 
5.3 Data Gaps 
The following data gaps were encountered that limited EnSafe’s ability to identify recognized 
environmental conditions. 
 
 Former owners and operators of the subject property were not identified or interviewed. 

Internet research was conducted; however, information on former operators was not found.  
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 It is unknown if potential landfilling was conducted onsite in association with backfilling and/or 
site grading of former mining excavation areas. 

 
 City directories reviewed by the environmental database provider did not include any returns 

for the subject property or nearby addresses. 
 
Limitations and exceptions detailed in Section 5.4 are also considered data gaps that may have limited 
EnSafe’s ability to identify recognized environmental conditions. 
 
5.4 Limitations and Exceptions 
EnSafe’s Phase I ESA generally conforms to ASTM 2013.  EnSafe did not sample soil, soil vapor, 
groundwater, or surface water as part of the Phase I ESA.  Assessment of these items is based upon 
visual observations and sources as referenced throughout the report.  This report should not be 
construed as verifying the present property owner or operator’s compliance with federal, state, and 
local regulations or as a recommendation to purchase, sell, or develop the subject property.  
The following specific limitations and exceptions apply to this Phase I ESA: 
 
 Some portions of the subject property were covered with dense vegetation, which limited 

visual and physical observation. 
 

 The quality and scale of some aerial photographs limited the ability to make observations 
related to subject property development and/or site-specific activities. 

 
 Portions of the subject property were outside the field of view on some of the 

historical topographic maps reviewed. 
 

5.5 Significant Assumptions 
This report is a prudent, reasonable evaluation of the subject property’s observed environmental 
condition.  EnSafe assumes no responsibility for conditions or information not practically reviewable, 
or information not accurately disseminated by any party.  The following significant assumptions were 
used to formulate the conclusions and opinions contained in this report: 
 
 Environmental database information is accurate and complete. 
 
 Conditions at the time of the site visit were representative of ordinary conditions at the 

subject property. 
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 The subject property boundaries depicted on figures and described herein are accurate. 
 

5.6 User Reliance  
The assessment was prepared under contract for the exclusive use of MSCAA.  Any other party’s 
reliance on this report is at risk unless EnSafe grants authorization.  In accordance with ASTM 2013, 
this Phase I ESA is presumed to be valid for 180 days from the date of completion.  A Phase I ESA 
that meets or exceeds this practice and was completed more than 180 days previously may be used 
to the extent allowed in Sections 4.7 and 4.8 of ASTM 2013.     
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DEAN A. STOKER 
ENVIRONMENTAL SCIENTIST 
 
Dean has expertise providing technology-based solutions for environmentally 
impacted sites and has completed complex due diligence and merger/acquisition 
projects (Phase I and Phase II ESAs); soil and groundwater investigations; 
regulatory compliance audits; and provided outside environmental, health and 
safety services.  He has prepared and completed Comprehensive Site Assessments 
(CSA) and Environmental Assessments (EA) for Brownfields investigations for the 
Arkansas Department of Environmental Quality (ADEQ) and the Mississippi 
Department of Environmental Quality (MDEQ).  Dean has in-depth experience 
managing projects relating to the redevelopment of environmentally impacted 
properties.  

RELEVANT EXPERIENCE 
SITE INVESTIGATION/BROWNFIELDS PROJECTS 
Weyerhaeuser Co.; Philadelphia, MS 
Project manager and team member conducting quarterly groundwater, surface 
water, and sediment sampling.  Responsible for validating/managing analytical 
data, preparing quarterly reports, and constructing potentiometric maps and 
isoconcentration contour maps.  Also involved in extensive groundwater and 
subsurface soil investigations and conducted routine sampling for various permits 
maintained by the facility.   

Rixey Iron and Metal Co.; North Little Rock, AR  
Team member during the remedial investigation at this State Superfund site.  Duties included groundwater 
and soil sampling, perimeter air monitoring, and risk assessment. Removal action supervisor for removal 
action activities at the facility and was responsible for supervising removal action activities that included 
excavation of PCB- and lead-contaminated media; transportation and disposal of impacted hazardous and 
non-hazardous soil, ash, and sediment; PCB decontamination (pressure washing) and decommissioning of 
several onsite structures; and packaging, removal, and disposal of containerized hazardous and non-
hazardous liquid and miscellaneous solid waste stored on site. 

Brownfields Projects, Arkansas and Mississippi 
Team member for Brownfields projects through ADEQ and the MDEQ.  Duties involved assisting in the 
development of work plans, soil and groundwater sampling, evaluation of analytical data with respect to 
human risk-based levels and assisting with preparation of characterization reports. 

Smarthouse Way, North Little Rock, AR 
Field supervisor for this U.S. EPA Brownfields Cleanup Grant project.  This project was the first Brownfields 
project funded by the Pulaski County loan project.  Duties included managing day-to-day soil removal 
activities, conducting soil confirmation sampling, storm water management, and project reporting. 
 

Whetstone Manufacturing Facility; Hot Springs, AR 
Assessor for the Phase I ESA, which resulted in the identification of a number of recognized environmental 
conditions (REC), as defined by ASTM.  A cost-savings Phase II ESA was recommended to further assess the 
potential environmental issues identified during the Phase I ESA.  The Phase II ESA included sampling surface 
soils and trench excavations near the possible UST and the historical disposal pit.  The trench excavations were 
considered a cost-savings measure, as Phase III ESA activities could be initiated immediately rather than 
having to conduct costly drilling activities to identify subsurface environmental hazards.  The project was 
immediately pushed to a Phase III ESA to minimize the human health and ecological hazards identified during 

EDUCATION 
BS, Biology, 
University of 
Arkansas, 1996 

CERTIFICATIONS 
• OSHA 40-Hour 

Hazardous Waste 
Operations 

• Asbestos Hazard 
Emergency 
Response Act 
Asbestos Inspector 
Certification — 
Arkansas 

• Fundamentals of 
Industrial Hygiene 
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the Phase II ESA.  Served as the key field personnel in all phases of this project.  Also authored all project-
related reports, served as liaison among the attorneys, the current owner, and the potential purchaser.  
Following successful completion of all phases of the project, the ownership transaction was successfully 
completed.   

Former Aermotor, Inc.; Conway, AR 
Project manager for corrective actions at the site.  Helped facility apply to the ADEQ Corrective Action 
Strategy (CAS) program for cleanup of petroleum-impacted surface and subsurface soils.  Prepared CAS Wok 
Plan for planned corrective actions at the site.  Upon acceptance of Work Plan by ADEQ, corrective actions 
were conducted.  A Post-Corrective Action Risk Evaluation Plan, which documents the corrective actions 
completed at the site and evaluates future risk to human health and the environment, was submitted to and 
approved by ADEQ. 

Jimelco Inc. Site, Little Rock, AR 
Project manager for this CSA project at an approximately 14.7-acre parcel.  At the request of ADEQ, a 
proposed Scope of Work (SOW) was prepared to determine the nature and extent of hazardous substances 
released into the environment, to determine the potential for additional releases of hazardous substances, 
and to determine the human health and environmental risk from hazardous substance releases at the site. 
The SOW was designed to investigate each of these particular concerns and included a site survey to 
establish site features as well as environmental media sampling to investigate the above potential concerns.  
The proposed SOW was subsequently approved by the ADEQ and a Work Plan (WP) was requested.  
Authored a WP that included the collection of 19 surface soil samples from eight Areas of Concern (AOCs), 
the installation of six subsurface soil borings, the installation of groundwater monitoring wells in five of the 
subsurface soil borings, the collection of six sediment samples from three onsite features and three 
sediment samples from two offsite features, the collection nine surface water samples from onsite and 
offsite features, the collection of five surface wipe samples from non-porous building surfaces, and the 
collection of one liquid and one sludge sample from an open pit inside an onsite building.  His WP also 
included a complete human health and ecological risk assessment.  The WP was approved by ADEQ with 
minimal or no requested modifications.  Dean subsequently scheduled and managed all field activities, 
assisted contract personnel in requesting and awarding contracts to subcontractors, tracked project 
objectives and milestones, and prepared and submitted periodic project updates to the client.  Following 
completion of field activities, Dean authored a CSA Report, which summarized and discussed all field 
activities, analytical results, and resulting human health and ecological risks for the site.  The CSA Report was 
also approved by the ADEQ with minimal requested modifications. 
 
Environmental Site Assessments, Multiple Locations 
Conducted numerous Phase I and Phase II site assessments at numerous locations throughout the 
southeastern US.  Projects involved site visit, personnel interviews, and record reviews to assess potential 
environmental liabilities at the site and surrounding properties.  In addition to American Society for Testing 
and Materials (ASTM) requirements, many of these assessments have included expanded services, such as 
limited regulatory compliance audits, soil and/or groundwater screening, and AHERA asbestos inspections. 

Comprehensive Site Assessments, ADEQ, Multiple Locations 
Managed and performed CSAs for Arkansas Department of Environmental Quality (ADEQ) under an on-call 
services contract.  Projects included the Fort Smith Smelter, Jimelco, I-Can, Butler Elementary, and Martindale 
Clinic. 

Solid Waste Services, ADEQ, Multiple Locations 
Participated in solid waste services and construction oversight for ADEQ at two sites:  the C&L Landfill and 
Thompson Scientific. 

NEPA Environmental Assessments, Multiple Locations 
Subject matter expert for noise, transportation, hazardous materials, and environmental restoration for several 
EAs evaluating alternatives for a 5-6 mile railway extension at the Port of Cates Landing in Dyersburg, 
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Tennessee; a pipe line repair and dock walk replacement near Charleston, South Carolina; construction of a 
multimodal rail expansion at the Port of Memphis; and for a State Emergency Operations Center for the 
Arkansas Department of Emergency Management at Camp Robinson in North Little Rock, Arkansas 
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VELITA THORNTON 
BIOLOGIST/ ENVIRONMENTAL SCIENTIST 

Velita is a Biologist/ Environmental Scientist with over four years of diverse 
experience that includes field team management and supervision, endangered 
species assessments, wetland delineations, stream determinations, wetland 
monitoring, plant/vegetation surveys, bat mist netting and habitat assessment, 
stormwater sampling, U.S. Army Corps of Engineers (USACE) permitting, Tennessee 
Department of Environment Conservation (TDEC) permitting, National 
Environmental Policy Act (NEPA) technical writing. Velita has also been responsible 
for reporting as part of Toxic Release Inventory (TRI) and Tier II programs, asbestos 
survey, Phase I and II Environmental Site Assessments (ESAs), contractor 
construction oversight, lab work, data analysis, soil and groundwater investigations 
and remediations, well installation and monitoring, and plant, fish, insect, 
amphibian, and benthic invertebrate collection and identification. 

RELEVANT EXPERIENCE 
Tenaha Wood Treating State Superfund Site, TCEQ, Tenaha, TX (2018) 
As Biologist/ Environmental Scientist, Sample Manager, Field Team Lead, and 
Health and Safety Officer, Velita was responsible for soil, water, fish, benthic 
invertebrates, and amphibian sampling, collection, and identification. Managing 
samples and shipment, communications with client, reporting, and leading field 
events and sampling. Maintaining a safe work environment, reviewing safe work 
practices every day with field team, and safety monitoring. 
 

Wetland and Stream Mitigation, Delineations, Determinations, Assessments, and 
Monitoring, Various Locations (2016-present)  
As Biologist/ Environmental Scientist, Velita’s responsibilities include report, photo 
log, and map preparation, as well as knowledge of wetland vegetation, hydric soils, 
and hydrology within the USACE Atlantic and Gulf Coastal Plain region. Also 
conducted wetland assessments using TVA Rapid Assessment Method and used 
Wetland Rapid Assessment Procedure to calculate mitigation requirements. 
Helped prepare Jurisdictional Determination application materials for USACE 
Memphis and Hydrologic Determination report for Tennessee Department of 
Environment and Conservation. Met regulators onsite for a concurrence site visit. 

Stream determinations were made in accordance with TDEC’s Hydrologic Determination Guidance. Assisted 
with annual monitoring which includes the assessment of hydrologic restoration and planted tree survival 
percentages, sample plots for vegetation surveys, and photo documentation. Performed hydrologic 
improvement design, conducted the annual monitoring, and wrote the monitoring report.   
 

Bat Mist Netting, MSCAA-Memphis Shelby County Airport Authority, Memphis, Tennessee (2017)  
As Biologist/ Environmental Scientist, Velita conducted habitat assessments for Indiana and northern long-
eared bats (Myotis sodalis and M. septentrionalis) and assisted with formal coordination with USFWS to 
identify regulatory requirements regarding federally listed bats. Setting up nets, logging bats collected, 
monitoring nets, and photo documentation.  
 

Bat Habitat Assessment for Houston Levee Widening, Shelby County (2019); Shelby County, Tennessee  
As Environmental Scientist, conducted site visit to assess potential habitat for Indiana and northern long-
eared bats (Myotis sodalis and M. septentrionalis) according to USFWS protocol.  A letter report was 
submitted to the client.   
 

EDUCATION 
BS, Biology, 2013, 
Christian Brothers 
University, Memphis, 
TN 

CERTIFICATIONS 
• 40-hour Health and 

Safety Training: 
OSHA (29 CFR 
1910.120) 

• Level 1 Tennessee 
Erosion Prevention 
and Sediment 
Control certified 

• RCRA Solid, 
Hazardous, and 
Universal Waste 
certified 

• 40-hour Wetland 
Delineation Training 

• Tennessee 
Hydrologic 
Determination 
Training (Qualified 
Hydrologic 
Professional In-
Training) 

• Tennessee Asbestos 
Inspector  

• First Aid/CPR/AED 
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Oak Hill Bat Habitat Assessment, Township Development Services (2017); Shelby County, Tennessee 
As Environmental Scientist, conducted site visit to assess potential habitat for Indiana and northern long-
eared bats (Myotis sodalis and M. septentrionalis) according to USFWS protocol.  A letter report was 
submitted to the client.   
 

Bat Habitat Assessment, ARCO Murray (2018 and 2019); DeSoto County, Mississippi 
As Environmental Scientist, conducted site visit to assess potential habitat for Indiana and northern long-
eared bats (Myotis sodalis and M. septentrionalis) according to USFWS protocol.  A letter report was 
submitted to the client.   
 

Stormwater Pollution Prevention Plan (2019-present) 
As Environmental Scientist, creating and updating multiple facility SWPPPs in compliance with 40 CFR 122.26 
(U.S EPA National Pollutant Discharge Elimination System requirements) and individual state storm water 
permit regulations for industrial clients nationwide. 
 

TNEPSC Construction Inspections, Toyota Motor Manufacturing Tennessee (2019-present); Madison 
County, Tennessee 
As Environmental Scientist, conducted bi-weekly erosion prevention and sediment control inspections of 
active construction site for compliance with TDEC General NPDES Permit for Stormwater Discharge from 
Construction Activities. 
 

U.S. Navy, CLEAN, NAS Pensacola, Pensacola, FL (2016-present) 
As Sample Manager, Field Team Lead, Health, and Safety Officer, Biologist/ Environmental Scientist, Velita 
assisted with soil, water, and fish sampling/collection, managing samples and sample shipment, and leading 
field events and sampling. Maintaining a safe work environment, reviewing safe work practices every day with 
field team, and safety monitoring. 
 

U.S. Navy, CLEAN, NSA Mid-South, Millington, TN (2017-present) 
As Sample Manager, Health and Safety Officer, and Environmental Scientist, Velita sampled, managed, tracked 
and aided with semi-annual groundwater sampling event. Provided support to multiple environmental 
assessments conducted for Navy CLEAN. 
 

Helena Chemical Company, West Helena, AR; Tampa, FL (2017-present) 
As Sample Manager and Environmental Scientist, Velita sampled groundwater, managed samples, organized 
sampling schedule, assisted with managing field team and tasks and aided with semi-annual groundwater 
sampling event. 
 

McKellar Lake and Cypress Creek Sewer Line Break, Black & Veatch, Memphis, TN (2016-2017) 
As Environmental Scientist, Velita collected water samples several times weekly, examined sludge, analyzed 
for nitrates and nitrites in the field, and took water quality reading to combat sewer release. Maintained and 
calibrated field equipment. 
 

Stormwater sampling, Various Locations (2016-present) 
As Environmental Scientist, Velita set up samplers, visual inspections, sample collection and managing, and 
managing client relations. 
 

Vollrath Site Remediation, Bass Berry & Sims, Gallaway, TN (2016) 
As Environmental Scientist, Velita oversaw SRS injections to remediate chlorinated solvent contamination at 
this facility. 
 

Due Diligence/Phase I & II Environmental Site Assessments 
Phase I Environmental Site Assessments, Multiple Locations (2016—Present) 
As Environmental Scientist, Velia conducted Phase I ESAs for Comprehensive Environmental Response, 
Compensation and Liability Act due-diligence pre-acquisition real estate transactions at multiple sites 
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throughout the United States.  Phase I ESAs were performed in accordance with American Society for Testing 
and Materials (ASTM) standards or client-directed formats and include historical and regulatory research, 
evaluation of state and federal environmental databases, visual reconnaissance of the property to document 
indications of potential environmental impairment, and report preparation.  Clients include landowners, 
prospective purchasers, developers, financial institutions, and attorneys. 
 
Phase II Environmental Site Assessments, Memphis, TN (2016—Present) 
As Environmental Scientist, Velita conducted multiple Phase II ESAs conducted for various clients.  Each Phase 
II ESA included sampling one or all of the following media: soil gas, soil, sediment, and/or groundwater.  The 
investigation also included report preparation and result analysis.   
 
Transaction Screen Assessments; ALSAC/St. Jude Children’s Research Hospital, Multiple Locations (2016—
Present) 
As Environmental Scientist, Velita conducted limited environmental due diligence assessments in accordance 
with ASTM International standards for Transaction Screen Assessments on proposed properties for St. Jude.  
Duties included historical research, interviews, site observations, project coordination, and report 
preparation.   
 
Asbestos Inspections and Sampling (2017—Present); Multiple Locations  
As Environmental Scientist, Velita conducted several asbestos inspections that included bulk sampling and 
reporting laboratory findings.  Sites inspected included the University of Memphis and Pleasant View 
Apartments in Memphis, Tennessee.  
 
* Electron Microscopy Technician, St. Jude Children’s Research Hospital, Memphis, TN (2010-2013, 2015) 
As Electron Microscopy Technician, Velita expanded a number of projects, increased number of samples, and 
reduced turnaround time by implementing strategic workflow, procedures, and processes. She assisted in daily 
meetings and maintained a positive working environment, trained staff in electron microscopy techniques and 
assisted creating PowerPoint presentation for Director and faculty; compiled and organized complex data to 
summarize facility operations and achievements. She ordered and inventoried materials to maintain supplies, 
processed tissue samples using microtomy, embedding, staining, specialty techniques, and imaging, and 
monitored product quality to ensure compliance with standards and specifications. She also set up and 
conducted chemical experiments, tests, and analyses, using techniques such as chromatography, spectroscopy, 
biochemistry, general molecular biology, PCR, physical or chemical separation techniques, or microscopy and 
maintained, cleaned, or sterilized laboratory instruments or equipment. 
 
* Biology Laboratory Assistant/ Teaching Assistant, Christian Brothers University, Memphis, TN (2009-2015) 
As Biology Laboratory Assistant/ Teaching Assistant, Velita set up, adjusted, calibrated, cleaned, maintained, 
and provided troubleshooting for laboratory and field equipment. She measured, weighed, and prepared 
compounds and solutions for use in laboratory classes, monitored laboratory work to ensure compliance with 
set standards and government organizations, maintained greenhouses and animals' safety, habitat, feeding 
schedules, and overall well-being and performed experiments in the laboratory with in vivo models. Velita also 
collected and analyzed biological data about relationships among and between organisms and their 
environment. She performed animal dissections and identified gross anatomy, trained new employees and 
recorded chemical and laboratory specimen inventories, prepared and cleaned laboratories for classes and 
supervised students' laboratory work. Velita assisted the professor, evaluate and grade students' laboratory 
work and assignments, initiated, facilitated, and moderated laboratory discussions, collaborated with 
colleagues to address teaching and research issues and assisted students with their coursework and laboratory 
work during class and in the field. 
 
* indicates work for a previous employer 
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.
EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13), the ASTM Standard Practice for Environmental Site
Assessments for Forestland or Rural Property (E 2247-16), the ASTM Standard Practice for Limited
Environmental Due Diligence: Transaction Screen Process (E 1528-14) or custom requirements developed
for the evaluation of environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

E HOLMES ROAD
MEMPHIS, TN 38118

COORDINATES

34.9995730 - 34˚ 59’ 58.46’’Latitude (North): 
89.9679260 - 89˚ 58’ 4.53’’Longitude (West): 
Zone 16Universal Tranverse Mercator: 
229122.4UTM X (Meters): 
3876824.2UTM Y (Meters): 
356 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

5944778 SOUTHEAST MEMPHIS, TNTarget Property Map:
2013Version Date:

5633941 PLEASANT HILL, MSSouth Map:
2012Version Date:

AERIAL PHOTOGRAPHY IN THIS REPORT

20140827, 20140823Portions of Photo from:
USDASource:
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18 MEMPHIS PUBLIC WORKS BLOCKS OF PITS RD TN SHWS, TN SRP, TN VAPOR Lower 3849, 0.729, NNE

17 ALVIN E GILLES 990 STATE LINE ROAD MS LUST, MS UST Higher 2210, 0.419, SSW

16 WATSONS FAMILY CLEAN 1545 STATELINE ROAD RCRA-VSQG Higher 1250, 0.237, SSE

15 TRANE CLIMATE SOLUTI 1560 EAST STATELINE RCRA NonGen / NLR, FINDS, ECHO Higher 1197, 0.227, SSE

D14 OMS #15 2610 EAST HOLEMS ROA TN HIST UST Lower 721, 0.137, NW

D13 OMS #15 2610 EAST HOLEMS ROA TN UST, TN HIST UST Lower 721, 0.137, NW

D12 OMS #15 2610 E HOLMES RD TN LUST Lower 721, 0.137, NW

C11 SES -31 SOUTH OF HOLMES/EAST TN SRP Higher 464, 0.088, ENE

D10 PARK COMM MCKELLAR N 2684 HOLMES ROAD TN HIST UST Lower 457, 0.087, NW

D9 PARK COMM MCKELLAR N 2684 HOLMES ROAD TN UST Lower 457, 0.087, NW

D8 MEMPHIS LIGHT, GAS A 2686 E. HOLMES ROAD RCRA NonGen / NLR Lower 450, 0.085, NW

C7 SES-31 EXTRACTION AR SOUTH OF 3025 EAST H TN SRP Higher 431, 0.082, ENE

B6 ANDERSON PIT MINES MRDS Higher 1 ft.

B5 DUDLEY ANDERSON PIT MINES MRDS Higher 1 ft.

A4 CROSBY AL CONSTR CO US MINES Lower 1 ft.

3 EXTRACTION AREA S OF HOLMES RD SEMS-ARCHIVE Higher 1 ft.

A2 DUDLEY ANDERSON PIT MINES MRDS Lower 1 ft.

A1 DUDLEY ANDERSON PIT MINES MRDS Lower 1 ft.

MAPPED SITES SUMMARY

Target Property Address:
E HOLMES ROAD
MEMPHIS, TN  38118

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS



EXECUTIVE SUMMARY

TC6034858.2s  EXECUTIVE SUMMARY 3

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list
NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list
Delisted NPL National Priority List Deletions

Federal CERCLIS list
FEDERAL FACILITY Federal Facility Site Information listing
SEMS Superfund Enterprise Management System

Federal RCRA CORRACTS facilities list
CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list
RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list
RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators

Federal institutional controls / engineering controls registries
LUCIS Land Use Control Information System
US ENG CONTROLS Engineering Controls Sites List
US INST CONTROLS Institutional Controls Sites List

Federal ERNS list
ERNS Emergency Response Notification System
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State- and tribal - equivalent CERCLIS
MS SHWS CERCLA/Uncontrolled Sites File List

State and tribal landfill and/or solid waste disposal site lists
TN SWF/LF Solid Waste Disposal Facilities
MS SWF/LF Solid Waste Landfills
TN SWM COMPLAINTS Solid Waste Management Complaints

State and tribal leaking storage tank lists
INDIAN LUST Leaking Underground Storage Tanks on Indian Land
TN LUST TRUST LUST TRUST Fund Database
TN HIST_LUST CO Leaking Underground Storage Tanks Sites

State and tribal registered storage tank lists
FEMA UST Underground Storage Tank Listing
TN AST Aboveground Storage Tanks
MS AST Aboveground Storage Tanks
INDIAN UST Underground Storage Tanks on Indian Land

State and tribal institutional control / engineering control registries
TN ENG CONTROLS Engineering Control Sites
MS ENG CONTROLS Sites with Engineering Controls
TN INST CONTROL Institutional Control Sites
MS INST CONTROL Sites with Institutional Controls

State and tribal voluntary cleanup sites
TN VCP Voluntary Cleanup, Oversight and Assistance Program Sites
INDIAN VCP Voluntary Cleanup Priority Listing
MS VCP Voluntary Evaluation Program Sites

State and tribal Brownfields sites
TN BROWNFIELDS Superfund VOAP Listing
MS BROWNFIELDS Uncontrolled Sites List

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites
TN SWRCY Recycling Facilities Listing
MS SWRCY Mississippi Recycling Directory
INDIAN ODI Report on the Status of Open Dumps on Indian Lands
ODI Open Dump Inventory
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DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
IHS OPEN DUMPS Open Dumps on Indian Land

Local Lists of Hazardous waste / Contaminated Sites
US HIST CDL Delisted National Clandestine Laboratory Register
TN CDL Registry of Contaminated Properties
TN PRIORITYCLEANERS DCERP Remediation Sites Listing
TN DEL SHWS Deleted State Hazardous Waste Sites
US CDL National Clandestine Laboratory Register
TN PFAS PFAS Contamination Site Location Listing

Local Land Records
TN LIENS Liens Information
LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports
HMIRS Hazardous Materials Information Reporting System
TN SPILLS State Spills
TN SPILLS State Spills

Other Ascertainable Records
FUDS Formerly Used Defense Sites
DOD Department of Defense Sites
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
US FIN ASSUR Financial Assurance Information
EPA WATCH LIST EPA WATCH LIST
2020 COR ACTION 2020 Corrective Action Program List
TSCA Toxic Substances Control Act
TRIS Toxic Chemical Release Inventory System
SSTS Section 7 Tracking Systems
ROD Records Of Decision
RMP Risk Management Plans
RAATS RCRA Administrative Action Tracking System
PRP Potentially Responsible Parties
PADS PCB Activity Database System
ICIS Integrated Compliance Information System
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
MLTS Material Licensing Tracking System
COAL ASH DOE Steam-Electric Plant Operation Data
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
PCB TRANSFORMER PCB Transformer Registration Database
RADINFO Radiation Information Database
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
DOT OPS Incident and Accident Data
CONSENT Superfund (CERCLA) Consent Decrees
INDIAN RESERV Indian Reservations
FUSRAP Formerly Utilized Sites Remedial Action Program
UMTRA Uranium Mill Tailings Sites
LEAD SMELTERS Lead Smelter Sites
US AIRS Aerometric Information Retrieval System Facility Subsystem
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ABANDONED MINES Abandoned Mines
UXO Unexploded Ordnance Sites
DOCKET HWC Hazardous Waste Compliance Docket Listing
FUELS PROGRAM EPA Fuels Program Registered Listing
TN AIRS Listing of Permitted Sources
MS AIRS Air Quality Information Listing
TN DRYCLEANERS Registered Facilities List
MS DRYCLEANERS Drycleaner Facilities Listing
TN LEAD Lead Safe Housing Registry
TN NPDES Permitted Facility Listing
MS NPDES Industrial & Municipal NPDES Facilities

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records
EDR MGP EDR Proprietary Manufactured Gas Plants
EDR Hist Auto EDR Exclusive Historical Auto Stations
EDR Hist Cleaner EDR Exclusive Historical Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives
TN RGA LF Recovered Government Archive Solid Waste Facilities List
MS RGA LF Recovered Government Archive Solid Waste Facilities List
TN RGA LUST Recovered Government Archive Leaking Underground Storage Tank
MS RGA LUST Recovered Government Archive Leaking Underground Storage Tank

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.
STANDARD ENVIRONMENTAL RECORDS

Federal CERCLIS NFRAP site list
SEMS-ARCHIVE: SEMS-ARCHIVE (Superfund Enterprise Management System Archive) tracks sites that have no
further interest under the Federal Superfund Program based on available information. The list was formerly
known as the CERCLIS-NFRAP, renamed to SEMS ARCHIVE by the EPA in 2015. EPA may perform a minimal level of
assessment work at a site while it is archived if site conditions change and/or new information becomes
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available. Archived sites have been removed and archived from the inventory of SEMS sites. Archived status
indicates that, to the best of EPA’s knowledge, assessment at a site has been completed and that EPA has
determined no further steps will be taken to list the site on the National Priorities List (NPL), unless
information indicates this decision was not appropriate or other considerations require a recommendation for
listing at a later time. The decision does not necessarily mean that there is no hazard associated with a
given site; it only means that. based upon available information, the location is not judged to be potential
NPL site.

     A review of the SEMS-ARCHIVE list, as provided by EDR, and dated 01/30/2020 has revealed that there
     is 1 SEMS-ARCHIVE site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     EXTRACTION AREA   S OF HOLMES RD  0 - 1/8 (0.000 mi.) 3 10
Site ID: 0403968
EPA Id: TND980728182

Federal RCRA generators list
RCRA-VSQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Very small
quantity generators (VSQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely
hazardous waste per month.

     A review of the RCRA-VSQG list, as provided by EDR, and dated 12/16/2019 has revealed that there is 1
     RCRA-VSQG site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     WATSONS FAMILY CLEAN   1545 STATELINE ROAD SSE 1/8 - 1/4 (0.237 mi.) 16 28
EPA ID:: MSD985968544

State- and tribal - equivalent NPL
TN SHWS: The State Hazardous Waste Sites records are the states’ equivalent to CERCLIS. These sites
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state
funds (state equivalent of Superfund) are identified along with sites where cleanup will be paid for by
potentially responsible parties. The data come from the Department of Health & Environment’s Promulgated
Sites.

     A review of the TN SHWS list, as provided by EDR, and dated 12/30/2019 has revealed that there is 1
     TN SHWS site  within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MEMPHIS PUBLIC WORKS   BLOCKS OF PITS RD NNE 1/2 - 1 (0.729 mi.) 18 32
Facility Id: 79604
Site Status: OPEN
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State and tribal leaking storage tank lists
TN LUST: A listing of leaking underground storage tank site locations.

     A review of the TN LUST list, as provided by EDR, and dated 11/04/2019 has revealed that there is 1
     TN LUST site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     OMS #15   2610 E HOLMES RD NW 1/8 - 1/4 (0.137 mi.) D12 19
Facility Id: 790983
Current Status: 8 Case Closed
Current Status: 1a Completed Tank Closure

MS LUST: The Leaking Underground Storage Tank Incident Reports contain an inventory of reported
leaking underground storage tank incidents. The data come from the Department of Environmental Quality’s LUST
Status Report.

     A review of the MS LUST list, as provided by EDR, and dated 12/18/2019 has revealed that there is 1
     MS LUST site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     ALVIN E GILLES   990 STATE LINE ROAD SSW 1/4 - 1/2 (0.419 mi.) 17 29
Status Code: Closed
Facility Status: Inactive
Facility Id: 2010

State and tribal registered storage tank lists
TN UST: The Underground Storage Tank database contains registered USTs. USTs are regulated under
Subtitle I of the Resource Conservation and Recovery Act (RCRA). The data come from the Department of
Environment & Conservation’s Facility and Tank Report.

     A review of the TN UST list, as provided by EDR, and dated 11/04/2019 has revealed that there are 2
     TN UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     PARK COMM MCKELLAR N   2684 HOLMES ROAD NW 0 - 1/8 (0.087 mi.) D9 15
Compartment Status: Permanently Out of Use
Date Closed: 6/15/1990
Facility Id: 9791182

     OMS #15   2610 EAST HOLEMS ROA NW 1/8 - 1/4 (0.137 mi.) D13 20
Compartment Status: Permanently Out of Use
Date Closed: 5/15/1997
Facility Id: 790983
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State and tribal voluntary cleanup sites
TN SRP: The State Remediation Program (SRP) was established in 1994 within the Division of Solid
Waste Management for the purpose of providing owners, prospective purchasers and other interested parties the
means to voluntarily investigate, clean up or monitor contaminated sites not regulated under RCRA, CERCLA or
the Tennessee Division of Underground Tanks (UST).

     A review of the TN SRP list, as provided by EDR, and dated 12/30/2019 has revealed that there are 2
     TN SRP sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     SES-31 EXTRACTION AR   SOUTH OF 3025 EAST H ENE 0 - 1/8 (0.082 mi.) C7 14
State Remediation Program Site Number: 79675
Active?: CLOSED

     SES -31   SOUTH OF HOLMES/EAST ENE 0 - 1/8 (0.088 mi.) C11 18
State Remediation Program Site Number: 79768
Active?: CLOSED

ADDITIONAL ENVIRONMENTAL RECORDS

Local Lists of Registered Storage Tanks
TN HIST UST: This database is no longer updated by the agency.  It contains records and detail fields
that the current UST database does not.

     A review of the TN HIST UST list, as provided by EDR, and dated 11/04/2019 has revealed that there
     are 3 TN HIST UST sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     PARK COMM MCKELLAR N   2684 HOLMES ROAD NW 0 - 1/8 (0.087 mi.) D10 17
Tank Status: Permanently Out of Use
Facility Id: 9-791182

     OMS #15   2610 EAST HOLEMS ROA NW 1/8 - 1/4 (0.137 mi.) D13 20
Facility Id: 790983
Facility Id: 0790983

     OMS #15   2610 EAST HOLEMS ROA NW 1/8 - 1/4 (0.137 mi.) D14 24
Tank Status: Permanently Out of Use
Facility Id: 0-790983

Other Ascertainable Records
RCRA NonGen / NLR: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Non-Generators do
not presently generate hazardous waste.

     A review of the RCRA NonGen / NLR list, as provided by EDR, and dated 12/16/2019 has revealed that
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     there are 2 RCRA NonGen / NLR sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     TRANE CLIMATE SOLUTI   1560 EAST STATELINE SSE 1/8 - 1/4 (0.227 mi.) 15 26
EPA ID:: MSR000106542

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MEMPHIS LIGHT, GAS A   2686 E. HOLMES ROAD NW 0 - 1/8 (0.085 mi.) D8 14
EPA ID:: TNR000028761

US MINES: Mines Master Index File. The source of this database is the Dept. of Labor, Mine Safety
and Health Administration.

     A review of the US MINES list, as provided by EDR, has revealed that there is 1 US MINES site  within
     approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     CROSBY AL CONSTR CO     0 - 1/8 (0.000 mi.) A4 11
Database: US MINES, Date of Government Version: 11/06/2019
Mine ID:: 4001451

MINES MRDS: Mineral Resources Data System

     A review of the MINES MRDS list, as provided by EDR, and dated 04/06/2018 has revealed that there are
     4 MINES MRDS sites within approximately  0.001 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     DUDLEY ANDERSON PIT     0 - 1/8 (0.000 mi.) B5 12
     ANDERSON PIT     0 - 1/8 (0.000 mi.) B6 13

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     DUDLEY ANDERSON PIT     0 - 1/8 (0.000 mi.) A1 8
     DUDLEY ANDERSON PIT     0 - 1/8 (0.000 mi.) A2 9
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Due to poor or inadequate address information, the following sites were not mapped. Count: 11 records.

Site Name  Database(s)____________  ____________

THOMAS - AIRWAYS/HOLMES INDUSTRIAL  TN SWM COMPLAINTS
VACANT ROADSIDE PROPERTY  TN SWM COMPLAINTS

 TN SPILLS
 TN SPILLS

WATSON’S CLEANERS  MS DRYCLEANERS
MEMPHIS ABANDONED DRUM  SEMS
"MINCEY" HOLMES ROAD SUBDIVISION,  TN NPDES
HOLMES ROAD EXPANSION  TN NPDES
IMPROVEMENTS TO HOLMES ROAD  TN NPDES
HOLMES ROAD IMPROVEMENTS  TN NPDES
THIRD STREET AND HOLMES ROAD INTER  TN NPDES
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list
    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR     0      0      0    0 1.000NPL LIENS

Federal Delisted NPL site list
    0  NR     0      0      0    0 1.000Delisted NPL

Federal CERCLIS list
    0  NR   NR      0      0    0 0.500FEDERAL FACILITY
    0  NR   NR      0      0    0 0.500SEMS

Federal CERCLIS NFRAP site list
    1  NR   NR      0      0    1 0.500SEMS-ARCHIVE

Federal RCRA CORRACTS facilities list
    0  NR     0      0      0    0 1.000CORRACTS

Federal RCRA non-CORRACTS TSD facilities list
    0  NR   NR      0      0    0 0.500RCRA-TSDF

Federal RCRA generators list
    0  NR   NR    NR      0    0 0.250RCRA-LQG
    0  NR   NR    NR      0    0 0.250RCRA-SQG
    1  NR   NR    NR      1    0 0.250RCRA-VSQG

Federal institutional controls /
engineering controls registries

    0  NR   NR      0      0    0 0.500LUCIS
    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROLS

Federal ERNS list
    0  NR   NR    NR    NR    0 0.001ERNS

State- and tribal - equivalent NPL
    1  NR     1      0      0    0 1.000TN SHWS

State- and tribal - equivalent CERCLIS
    0  NR     0      0      0    0 1.000MS SHWS

State and tribal landfill and/or
solid waste disposal site lists

    0  NR   NR      0      0    0 0.500TN SWF/LF
    0  NR   NR      0      0    0 0.500MS SWF/LF
    0  NR   NR      0      0    0 0.500TN SWM COMPLAINTS

State and tribal leaking storage tank lists
    1  NR   NR      0      1    0 0.500TN LUST

TC6034858.2s   Page 4
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Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    1  NR   NR      1      0    0 0.500MS LUST
    0  NR   NR      0      0    0 0.500INDIAN LUST
    0  NR   NR      0      0    0 0.500TN LUST TRUST
    0  NR   NR      0      0    0 0.500TN HIST_LUST CO

State and tribal registered storage tank lists
    0  NR   NR    NR      0    0 0.250FEMA UST
    2  NR   NR    NR      1    1 0.250TN UST
    0  NR   NR    NR      0    0 0.250MS UST
    0  NR   NR    NR      0    0 0.250TN AST
    0  NR   NR    NR      0    0 0.250MS AST
    0  NR   NR    NR      0    0 0.250INDIAN UST

State and tribal institutional
control / engineering control registries

    0  NR   NR      0      0    0 0.500TN ENG CONTROLS
    0  NR   NR      0      0    0 0.500MS ENG CONTROLS
    0  NR   NR      0      0    0 0.500TN INST CONTROL
    0  NR   NR      0      0    0 0.500MS INST CONTROL

State and tribal voluntary cleanup sites
    0  NR   NR      0      0    0 0.500TN VCP
    2  NR   NR      0      0    2 0.500TN SRP
    0  NR   NR      0      0    0 0.500INDIAN VCP
    0  NR   NR      0      0    0 0.500MS VCP

State and tribal Brownfields sites
    0  NR   NR      0      0    0 0.500TN BROWNFIELDS
    0  NR   NR      0      0    0 0.500MS BROWNFIELDS

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists
    0  NR   NR      0      0    0 0.500US BROWNFIELDS

Local Lists of Landfill / Solid
Waste Disposal Sites

    0  NR   NR      0      0    0 0.500TN SWRCY
    0  NR   NR      0      0    0 0.500MS SWRCY
    0  NR   NR      0      0    0 0.500INDIAN ODI
    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR      0      0    0 0.500DEBRIS REGION 9
    0  NR   NR      0      0    0 0.500IHS OPEN DUMPS

Local Lists of Hazardous waste /
Contaminated Sites

    0  NR   NR    NR    NR    0 0.001US HIST CDL
    0  NR   NR    NR    NR    0 0.001TN CDL
    0  NR   NR      0      0    0 0.500TN PRIORITYCLEANERS
    0  NR     0      0      0    0 1.000TN DEL SHWS
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Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR    0 0.001US CDL
    0  NR   NR      0      0    0 0.500TN PFAS

Local Lists of Registered Storage Tanks
    3  NR   NR    NR      2    1 0.250TN HIST UST

Local Land Records
    0  NR   NR    NR    NR    0 0.001TN LIENS
    0  NR   NR    NR    NR    0 0.001LIENS 2

Records of Emergency Release Reports
    0  NR   NR    NR    NR    0 0.001HMIRS
    0  NR   NR    NR    NR    0 0.001TN SPILLS
    0  NR   NR    NR    NR    0 0.001TN SPILLS

Other Ascertainable Records
    2  NR   NR    NR      1    1 0.250RCRA NonGen / NLR
    0  NR     0      0      0    0 1.000FUDS
    0  NR     0      0      0    0 1.000DOD
    0  NR   NR      0      0    0 0.500SCRD DRYCLEANERS
    0  NR   NR    NR    NR    0 0.001US FIN ASSUR
    0  NR   NR    NR    NR    0 0.001EPA WATCH LIST
    0  NR   NR    NR      0    0 0.2502020 COR ACTION
    0  NR   NR    NR    NR    0 0.001TSCA
    0  NR   NR    NR    NR    0 0.001TRIS
    0  NR   NR    NR    NR    0 0.001SSTS
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR    NR    NR    0 0.001RMP
    0  NR   NR    NR    NR    0 0.001RAATS
    0  NR   NR    NR    NR    0 0.001PRP
    0  NR   NR    NR    NR    0 0.001PADS
    0  NR   NR    NR    NR    0 0.001ICIS
    0  NR   NR    NR    NR    0 0.001FTTS
    0  NR   NR    NR    NR    0 0.001MLTS
    0  NR   NR    NR    NR    0 0.001COAL ASH DOE
    0  NR   NR      0      0    0 0.500COAL ASH EPA
    0  NR   NR    NR    NR    0 0.001PCB TRANSFORMER
    0  NR   NR    NR    NR    0 0.001RADINFO
    0  NR   NR    NR    NR    0 0.001HIST FTTS
    0  NR   NR    NR    NR    0 0.001DOT OPS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000INDIAN RESERV
    0  NR     0      0      0    0 1.000FUSRAP
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR    NR    NR    0 0.001LEAD SMELTERS
    0  NR   NR    NR    NR    0 0.001US AIRS
    1  NR   NR    NR      0    1 0.250US MINES
    0  NR   NR    NR      0    0 0.250ABANDONED MINES
    0  NR   NR    NR    NR    0 0.001FINDS
    0  NR   NR    NR    NR    0 0.001ECHO
    0  NR     0      0      0    0 1.000UXO
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR    0 0.001DOCKET HWC
    0  NR   NR    NR      0    0 0.250FUELS PROGRAM
    0  NR   NR    NR    NR    0 0.001TN AIRS
    0  NR   NR    NR    NR    0 0.001MS AIRS
    0  NR   NR    NR      0    0 0.250TN DRYCLEANERS
    0  NR   NR    NR      0    0 0.250MS DRYCLEANERS
    0  NR   NR    NR    NR    0 0.001TN LEAD
    0  NR   NR    NR    NR    0 0.001TN NPDES
    0  NR   NR    NR    NR    0 0.001MS NPDES
    0  NR   NR      0      0    0 0.500TN VAPOR
    4  NR   NR    NR    NR    4 0.001MINES MRDS

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records
    0  NR     0      0      0    0 1.000EDR MGP
    0  NR   NR    NR    NR    0 0.125EDR Hist Auto
    0  NR   NR    NR    NR    0 0.125EDR Hist Cleaner

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives
    0  NR   NR    NR    NR    0 0.001TN RGA LF
    0  NR   NR    NR    NR    0 0.001MS RGA LF
    0  NR   NR    NR    NR    0 0.001TN RGA LUST
    0  NR   NR    NR    NR    0 0.001MS RGA LUST

   19    0    1    1    6   11    0- Totals --

NOTES:
   TP = Target Property
   NR = Not Requested at this Search Distance
   Sites may be listed in more than one database
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        -89.9637Longitude:
                                        35.00317Latitude:
                                        Not reportedDiscovery Information:
                                        Not reportedProduction History:
                                        Not reportedFound Before/After YD:
                                        Not reportedYear Discovered:
                                        Not reportedEnded Before/After LPY:
                                        Not reportedLast Production Year:
                                        Not reportedBegan Before/After FPY:
                                        Not reportedFirst Production Year:
                                        Not reportedReferences:
                                        Not reportedTectonic Setting:
                                        Not reportedStructural Characteristics:
                                        Not reportedAssociated Rock Type Code:
                                        Not reportedAssociated Rock Unit Name:
                                        Not reportedHost Rock Type:
                                        Not reportedHost Rock Unit Name:
                                        UnknownReporter:
                                        Not reportedOre Controls:
                                        Not reportedPrevious Names:
                                        Not reportedConcentration Processes:
                                        Not reportedAlteration Processes:
                                        Not reportedMineral Deposit Model:
                                        Not reportedWorkings Type:
                                        Not reportedOre Body Form:
                                        Not reportedOther Minerals or Materials:
                                        Not reportedGangue Minerals or Materials:
                                        Sand and GravelOre Minerals or Materials:
                                        Past ProducerDevelopment Status:
                                        are used to make this determination)
                                        S - Small amount of material produced (we do not know what criteriaProduction Size:
                                        SedimentaryDeposit Type:
                                        UnknownOperation Type:
                                        Not reportedTertiary Commodities:
                                        Not reportedSecondary Commodities:
                                        Sand and Gravel, ConstructionPrimary Commodities:
                                        United StatesCountry:
                                        NARegion:
                                        Not reportedMAS/MILS Identification Number:
                                        W022891MRDS Identification Number:
                                        https://mrdata.usgs.gov/mrds/show-mrds.php?dep_id=10076012URL:
                                        MEMPHIS, TENNESSEE 38118City,State,Zip:
                                        10076012Deposit identification Number:
                                        Not reportedAddress:
                                        DUDLEY ANDERSON PITName:

MINES MRDS:

Site 1 of 3 in cluster A
1 ft.

Relative:
Lower
Actual:
345 ft.

< 1/8 MEMPHIS, TN  38118
   N/A

A1 MINES MRDSDUDLEY ANDERSON PIT 1025568865

TC6034858.2s   Page 8



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        -89.96369Longitude:
                                        35.00321Latitude:
                                        Not reportedDiscovery Information:
                                        Not reportedProduction History:
                                        Not reportedFound Before/After YD:
                                        Not reportedYear Discovered:
                                        Not reportedEnded Before/After LPY:
                                        Not reportedLast Production Year:
                                        Not reportedBegan Before/After FPY:
                                        Not reportedFirst Production Year:
                                        Not reportedReferences:
                                        Not reportedTectonic Setting:
                                        Not reportedStructural Characteristics:
                                        Not reportedAssociated Rock Type Code:
                                        Not reportedAssociated Rock Unit Name:
                                        Not reportedHost Rock Type:
                                        Not reportedHost Rock Unit Name:
                                        Eastern Field Operations Center (EFOC)Reporter:
                                        Not reportedOre Controls:
                                        Al Crosby Construction CompanyPrevious Names:
                                        Not reportedConcentration Processes:
                                        Not reportedAlteration Processes:
                                        Not reportedMineral Deposit Model:
                                        Not reportedWorkings Type:
                                        Not reportedOre Body Form:
                                        Not reportedOther Minerals or Materials:
                                        Not reportedGangue Minerals or Materials:
                                        Not reportedOre Minerals or Materials:
                                        Past ProducerDevelopment Status:
                                        Not reportedProduction Size:
                                        Not reportedDeposit Type:
                                        SurfaceOperation Type:
                                        Not reportedTertiary Commodities:
                                        Not reportedSecondary Commodities:
                                        Sand and Gravel, ConstructionPrimary Commodities:
                                        United StatesCountry:
                                        NARegion:
                                        0471570005MAS/MILS Identification Number:
                                        W022891MRDS Identification Number:
                                        https://mrdata.usgs.gov/mrds/show-mrds.php?dep_id=10226902URL:
                                        MEMPHIS, TENNESSEE 38118City,State,Zip:
                                        10226902Deposit identification Number:
                                        Not reportedAddress:
                                        DUDLEY ANDERSON PITName:

MINES MRDS:

Site 2 of 3 in cluster A
1 ft.

Relative:
Lower
Actual:
345 ft.

< 1/8 MEMPHIS, TN  38118
   N/A

A2 MINES MRDSDUDLEY ANDERSON PIT 1025704105

TC6034858.2s   Page 9



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        Not reportedStart Date:
                                        1SEQ:
                                        SIAction Name:
                                        SIAction Code:
                                        00OU:
                                        NFF:
                                        NNPL:
                                        EXTRACTION AREASite Name:
                                        TND980728182EPA ID:
                                        0403968Site ID:
                                        04Region:

                                        EPA PerfCurrent Action Lead:
                                        Not reportedQual:
                                        1980-04-01 05:00:00Finish Date:
                                        1980-04-01 05:00:00Start Date:
                                        1SEQ:
                                        DISCVRYAction Name:
                                        DSAction Code:
                                        00OU:
                                        NFF:
                                        NNPL:
                                        EXTRACTION AREASite Name:
                                        TND980728182EPA ID:
                                        0403968Site ID:
                                        04Region:

                                        EPA Perf In-HseCurrent Action Lead:
                                        Not reportedQual:
                                        1994-05-17 04:00:00Finish Date:
                                        Not reportedStart Date:
                                        1SEQ:
                                        ARCH SITEAction Name:
                                        VSAction Code:
                                        00OU:
                                        NFF:
                                        NNPL:
                                        EXTRACTION AREASite Name:
                                        TND980728182EPA ID:
                                        0403968Site ID:
                                        04Region:

SEMS Archive Detail:

                         NFRAP-Site does not qualify for the NPL based on existing informationNon NPL Status:
                         Not on the NPLNPL:
                         NFF:
                         47157FIPS Code:
                         09Cong District:
                         MEMPHIS, TN 38111City,State,Zip:
                         Not reportedAddress 2:
                         S OF HOLMES RDAddress:
                         EXTRACTION AREAName:
                         TND980728182EPA ID:
                         0403968Site ID:

SEMS Archive:

1 ft.

Relative:
Higher
Actual:
360 ft.

< 1/8 MEMPHIS, TN  38111
S OF HOLMES RD TND980728182

3 SEMS-ARCHIVEEXTRACTION AREA 1003868632

TC6034858.2s   Page 10



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        St PerfCurrent Action Lead:
                                        LQual:
                                        1984-08-01 05:00:00Finish Date:
                                        Not reportedStart Date:
                                        1SEQ:
                                        PAAction Name:
                                        PAAction Code:
                                        00OU:
                                        NFF:
                                        NNPL:
                                        EXTRACTION AREASite Name:
                                        TND980728182EPA ID:
                                        0403968Site ID:
                                        04Region:

                                        EPA PerfCurrent Action Lead:
                                        NQual:
                                        1980-09-01 04:00:00Finish Date:

EXTRACTION AREA  (Continued) 1003868632

                         000Number of Pits:
                         00Longitude Seconds:
                         00Longitude Minutes:
                         00Latitude Seconds:
                         00Latitude Minute:
                         000Longitude Degree:
                         00Latitude Degree:
                         0Number of Plants:
                         0Number of Shops:
                         2Operation Class:
                         19790430Status Date:
                         4Status:
                         CROSBY AL CONSTR COCompany:
                         DUDLEY ANDERSON PITEntity Name:
                         4001451Mine ID:
                         000000Sic Code(s):
                         000000Sic Code(s):
                         000000Sic Code(s):
                         000000Sic Code(s):
                         000000Sic Code(s):
                         144200Sic Code(s):

US MINES:

Site 3 of 3 in cluster A
1 ft.

Relative:
Lower
Actual:
349 ft.

< 1/8 SHELBY (County), TN  
   N/A

A4 US MINESCROSBY AL CONSTR CO 1011223423

TC6034858.2s   Page 11



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        -89.96453Longitude:
                                        35.00178Latitude:
                                        Not reportedDiscovery Information:
                                        Not reportedProduction History:
                                        Not reportedFound Before/After YD:
                                        Not reportedYear Discovered:
                                        Not reportedEnded Before/After LPY:
                                        Not reportedLast Production Year:
                                        Not reportedBegan Before/After FPY:
                                        Not reportedFirst Production Year:
                                        Not reportedReferences:
                                        Not reportedTectonic Setting:
                                        Not reportedStructural Characteristics:
                                        Not reportedAssociated Rock Type Code:
                                        Not reportedAssociated Rock Unit Name:
                                        AlluviumHost Rock Type:
                                        Fluvial DepositsHost Rock Unit Name:
                                        Fagan, James M.Reporter:
                                        Not reportedOre Controls:
                                        Not reportedPrevious Names:
                                        Not reportedConcentration Processes:
                                        Not reportedAlteration Processes:
                                        Not reportedMineral Deposit Model:
                                        Not reportedWorkings Type:
                                        Not reportedOre Body Form:
                                        Not reportedOther Minerals or Materials:
                                        Not reportedGangue Minerals or Materials:
                                        Sand and GravelOre Minerals or Materials:
                                        ProducerDevelopment Status:
                                        Y - Yes, production has occurredProduction Size:
                                        Unconsolidated SedimentsDeposit Type:
                                        UnknownOperation Type:
                                        Not reportedTertiary Commodities:
                                        Not reportedSecondary Commodities:
                                        Sand and Gravel, ConstructionPrimary Commodities:
                                        United StatesCountry:
                                        NARegion:
                                        Not reportedMAS/MILS Identification Number:
                                        K001575MRDS Identification Number:
                                        https://mrdata.usgs.gov/mrds/show-mrds.php?dep_id=10025661URL:
                                        MEMPHIS, TENNESSEE 38118City,State,Zip:
                                        10025661Deposit identification Number:
                                        Not reportedAddress:
                                        DUDLEY ANDERSON PITName:

MINES MRDS:

Site 1 of 2 in cluster B
1 ft.

Relative:
Higher
Actual:
371 ft.

< 1/8 MEMPHIS, TN  38118
   N/A

B5 MINES MRDSDUDLEY ANDERSON PIT 1025532214

TC6034858.2s   Page 12



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        -89.96399Longitude:
                                        35.00201Latitude:
                                        Not reportedDiscovery Information:
                                        Not reportedProduction History:
                                        Not reportedFound Before/After YD:
                                        Not reportedYear Discovered:
                                        Not reportedEnded Before/After LPY:
                                        Not reportedLast Production Year:
                                        Not reportedBegan Before/After FPY:
                                        Not reportedFirst Production Year:
                                        Not reportedReferences:
                                        Not reportedTectonic Setting:
                                        Not reportedStructural Characteristics:
                                        Not reportedAssociated Rock Type Code:
                                        Not reportedAssociated Rock Unit Name:
                                        Not reportedHost Rock Type:
                                        Not reportedHost Rock Unit Name:
                                        Eastern Field Operations Center (EFOC)Reporter:
                                        Not reportedOre Controls:
                                        Not reportedPrevious Names:
                                        Not reportedConcentration Processes:
                                        Not reportedAlteration Processes:
                                        Not reportedMineral Deposit Model:
                                        Not reportedWorkings Type:
                                        Not reportedOre Body Form:
                                        Not reportedOther Minerals or Materials:
                                        Not reportedGangue Minerals or Materials:
                                        Not reportedOre Minerals or Materials:
                                        ProducerDevelopment Status:
                                        Not reportedProduction Size:
                                        Not reportedDeposit Type:
                                        SurfaceOperation Type:
                                        Not reportedTertiary Commodities:
                                        Not reportedSecondary Commodities:
                                        Sand and Gravel, ConstructionPrimary Commodities:
                                        United StatesCountry:
                                        NARegion:
                                        0471570038MAS/MILS Identification Number:
                                        Not reportedMRDS Identification Number:
                                        https://mrdata.usgs.gov/mrds/show-mrds.php?dep_id=10300075URL:
                                        MEMPHIS, TENNESSEE 38118City,State,Zip:
                                        10300075Deposit identification Number:
                                        Not reportedAddress:
                                        ANDERSON PITName:

MINES MRDS:

Site 2 of 2 in cluster B
1 ft.

Relative:
Higher
Actual:
357 ft.

< 1/8 MEMPHIS, TN  38118
   N/A

B6 MINES MRDSANDERSON PIT 1025771655

TC6034858.2s   Page 13



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        Not reportedAcres:
                                        -89.961954Longitude:
                                        35.001283Latitude:
                                        Not reportedSubprogram:
                                        Not reportedProgram:
                                        Not reportedNumber Of Days In System:
                                        CLOSEDActive?:
                                        Not reportedContaminants Of Concern:
                                        Not reportedField Office:
                                        Not reportedProject Manager Initials:
                                        79675State Remediation Program Site Number:
                                        TND980728182EPAID:
                                        Not reportedSite Control Number:
                                        MEMPHIS, TNCity,State,Zip:
                                        SOUTH OF 3025 EAST HOLMES ROADAddress:
                                        SES-31 EXTRACTION AREAName:

SRP:

431 ft. Site 1 of 2 in cluster C
0.082 mi.

Relative:
Higher
Actual:
380 ft.

< 1/8 MEMPHIS, TN  
ENE SOUTH OF 3025 EAST HOLMES ROAD    N/A
C7 TN SRPSES-31 EXTRACTION AREA S123408914

                    MunicipalLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    901-528-4194Owner/operator telephone:
                    USOwner/operator country:
                    MEMPHIS, TN 38118
                    P.O.BOX 430Owner/operator address:
                    MLGWOwner/operator name:

Owner/Operator Summary:

                    Handler: Non-Generators do not presently generate hazardous wasteDescription:
                    Non-GeneratorClassification:
                    MunicipalLand type:
                    04EPA Region:
                    Not reportedContact email:
                    901-528-4194Contact telephone:
                    USContact country:
                    MEMPHIS, TN 38118
                    P.O. BOX 430Contact address:
                    KERRY  ROYContact:
                    MEMPHIS, TN 38118
                    P.O. BOX 430Mailing address:
                    TNR000028761EPA ID:
                    MEMPHIS, TN 38118
                    2686 E. HOLMES ROADFacility address:
                    MEMPHIS LIGHT, GAS AND WATER DIVISIONFacility name:
                    2017-10-19 00:00:00.0Date form received by agency:

RCRA NonGen / NLR:

450 ft. Site 1 of 6 in cluster D
0.085 mi.

Relative:
Lower
Actual:
343 ft.

< 1/8 MEMPHIS, TN  38118
NW 2686 E. HOLMES ROAD TNR000028761
D8 RCRA NonGen / NLRMEMPHIS LIGHT, GAS AND WATER DIVISION 1012212108

TC6034858.2s   Page 14



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    No violations foundViolation Status:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

Hazardous Waste Summary:

                    Small Quantity GeneratorClassification:
                    MEMPHIS LIGHT, GAS AND WATER DIVISIONSite name:
                    2009-11-23 00:00:00.0Date form received by agency:

Historical Generators:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    1980-01-01 00:00:00.Owner/Op start date:
                    OperatorOwner/Operator Type:
                    MunicipalLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    901-528-4194Owner/operator telephone:
                    USOwner/operator country:
                    MEMPHIS, TN 38118
                    P.O.BOX 430Owner/operator address:
                    MLGWOwner/operator name:

                    Not reportedOwner/Op end date:
                    1980-01-01 00:00:00.Owner/Op start date:
                    OwnerOwner/Operator Type:

MEMPHIS LIGHT, GAS AND WATER DIVISION  (Continued) 1012212108

                              9791182Facility ID:
                              MEMPHIS, TN 38103City,State,Zip:
                              2684 HOLMES ROADAddress:
                              PARK COMM MCKELLAR NURSERYName:

UST:

457 ft. Site 2 of 6 in cluster D
0.087 mi.

Relative:
Lower
Actual:
344 ft.

< 1/8 MEMPHIS, TN  38103
NW 2684 HOLMES ROAD    N/A
D9 TN USTPARK COMM MCKELLAR NURSERY U004174179
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              ULS DieselSubstance Description:
                              Not reportedTank RD:
                              Not reportedSmall Delivery:
                              1000Compartment Capacity:
                              Permanently Out of UseCompartment Status:
                              ACompartment Letter:
                              51600Compartment ID:
                              Not reportedReplacement:
                              NFac Red Tagged:
                              Not reportedRSN Red Tagged:
                              Not reportedTank Other Material:
                              50857Tank ID:
                              2Tank Number:

                              MEMPHIS, TN 38103City,State,Zip:
                              2684 HOLMES ROADAddress:
                              PARK COMM MCKELLAR NURSERYName:

                              Not reportedYear Flex Piping Installed:
                              Not reportedFlex Piping Type:
                              Not reportedPipe Repaired:
                              Not reportedPipe RD:
                              Not reportedPipe Other Material:
                              Hazardous SubstancePipe Material Desc:
                              Not reportedDate Removed From Ground:
                              YSpill Device Installed:
                              YOverfill Device Installed:
                              Not reportedOverfill Type:
                              Not reportedTank No Fee:
                              Tank LD NoTank Emergency:
                              InactiveTank Mod Desc:
                              Tank Construction Material Other or UnknownTank Material Desc:
                              Not reportedRegulated:
                              6/15/1990Date Closed:
                              6/15/1990Date Last Used:
                              12/31/1899Date Installed:
                              GasolineSubstance Description:
                              Not reportedTank RD:
                              Not reportedSmall Delivery:
                              1000Compartment Capacity:
                              Permanently Out of UseCompartment Status:
                              ACompartment Letter:
                              51599Compartment ID:
                              Not reportedReplacement:
                              NFac Red Tagged:
                              Not reportedRSN Red Tagged:
                              Not reportedTank Other Material:
                              50856Tank ID:
                              1Tank Number:

                              Local GovernmentOwner Description:
                              MEMPHIS, TN 38105Owner City,St,Zip:
                              671 ST. JUDE PLACEOwner Address 2:
                              ATTN: RUSSELL HEASTONOwner Address:
                              CITY OF MEMPHIS/VEHICLE SERVICE CENTEROwner Name:
                              308910Owner ID:
                              Local GovernmentFacility Description:

PARK COMM MCKELLAR NURSERY  (Continued) U004174179
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              Not reportedYear Flex Piping Installed:
                              Not reportedFlex Piping Type:
                              Not reportedPipe Repaired:
                              Not reportedPipe RD:
                              Not reportedPipe Other Material:
                              Hazardous SubstancePipe Material Desc:
                              Not reportedDate Removed From Ground:
                              YSpill Device Installed:
                              YOverfill Device Installed:
                              Not reportedOverfill Type:
                              Not reportedTank No Fee:
                              Tank LD NoTank Emergency:
                              InactiveTank Mod Desc:
                              Tank Construction Material Other or UnknownTank Material Desc:
                              Not reportedRegulated:
                              6/15/1990Date Closed:
                              6/15/1990Date Last Used:
                              12/31/1899Date Installed:

PARK COMM MCKELLAR NURSERY  (Continued) U004174179

                    TrueTank Leak Detection Listed:
                    / /Date Installed:
                    FalseCathodic Protection:
                    FalseSpill Installed:
                    FalseOverfill Installed:
                    FalseTank SIR:
                    FalseTank 2nd Contained:
                    FalseTank Double Walled:
                    FalseTank Groundwater Monitor:
                    FalseTank Vapor Monitor:
                    FalseTank ATG:
                    FalseTank Inventory Control:
                    FalseTank Tightness:
                    FalseTank Manual Gauge:
                    NoneTank 2ndary Trait:
                    UnknownTank Material:
                    DieselTank Contents:
                    1000Tank Capacity:
                    Permanently Out of UseTank Status:
                    2Tank ID:

                    Local GovernmentOwner Description:
                    (901) 272-1360Owner Telephone:
                    Memphis, TN 38112Owner City,St,Zip:
                    281 East Pkwy. NorthOwner Address:
                    CITY OF MEMPHIS/PROPERTY MAINT.Owner Name:
                    1781Owner ID:
                    Local GovernmentFacility Description:
                    9-791182Facility ID:
                    MEMPHIS, TN 38103City,State,Zip:
                    2684 HOLMES ROADAddress:
                    PARK COMM MCKELLAR NURSERYName:

HIST UST:

457 ft. Site 3 of 6 in cluster D
0.087 mi.

Relative:
Lower
Actual:
344 ft.

< 1/8 MEMPHIS, TN  38103
NW 2684 HOLMES ROAD    N/A
D10 TN HIST USTPARK COMM MCKELLAR NURSERY U003618496
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    TruePipe Leak Detection Listed:
                    FalsePipe SIR:
                    FalsePipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    FalsePipe Groundwater Monitor:
                    FalsePipe Vapor Monitor:
                    FalsePipe Leak Detection Listed:
                    FalsePipe Auto Line Leak Detect.:
                    Not ListedPipe Type:
                    NonePipe Other Material:
                    UnknownPipe Material:
                    TrueTank Leak Detection Listed:
                    / /Date Installed:
                    FalseCathodic Protection:
                    FalseSpill Installed:
                    FalseOverfill Installed:
                    FalseTank SIR:
                    FalseTank 2nd Contained:
                    FalseTank Double Walled:
                    FalseTank Groundwater Monitor:
                    FalseTank Vapor Monitor:
                    FalseTank ATG:
                    FalseTank Inventory Control:
                    FalseTank Tightness:
                    FalseTank Manual Gauge:
                    NoneTank 2ndary Trait:
                    UnknownTank Material:
                    GasolineTank Contents:
                    1000Tank Capacity:
                    Permanently Out of UseTank Status:
                    1Tank ID:

                    TruePipe Leak Detection Listed:
                    FalsePipe SIR:
                    FalsePipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    FalsePipe Groundwater Monitor:
                    FalsePipe Vapor Monitor:
                    FalsePipe Leak Detection Listed:
                    FalsePipe Auto Line Leak Detect.:
                    Not ListedPipe Type:
                    NonePipe Other Material:
                    UnknownPipe Material:

PARK COMM MCKELLAR NURSERY  (Continued) U003618496

                                        79768State Remediation Program Site Number:
                                        TND051386258EPAID:
                                        Not reportedSite Control Number:
                                        MEMPHIS, TNCity,State,Zip:
                                        SOUTH OF HOLMES/EAST OF SWINNEA/WEST OF TCHULAHOMAAddress:
                                        SES -31Name:

SRP:

464 ft. Site 2 of 2 in cluster C
0.088 mi.

Relative:
Higher
Actual:
377 ft.

< 1/8 MEMPHIS, TN  
ENE SOUTH OF HOLMES/EAST OF SWINNEA/WEST OF TCHULAHOMA    N/A
C11 TN SRPSES -31 S123408909
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                        Not reportedAcres:
                                        -89.961846Longitude:
                                        35.001471Latitude:
                                        Not reportedSubprogram:
                                        Not reportedProgram:
                                        Not reportedNumber Of Days In System:
                                        CLOSEDActive?:
                                        Not reportedContaminants Of Concern:
                                        Not reportedField Office:
                                        Not reportedProject Manager Initials:

SES -31  (Continued) S123408909

                              1a Completed Tank ClosureCurrent Status:
                              790983Facility Id:
                              STATERegion:
                              MEMPHIS, TN 38118City,State,Zip:
                              2610 E HOLMES RDAddress:
                              OMS #15Name:

                              Not reportedCac Type:
                              Not reportedContact zip:
                              Not reportedContact Phone:
                              Not reportedContact State:
                              Not reportedContact City:
                              Not reportedConsultant Address 2:
                              Not reportedConsultant Address 1:
                              Not reportedContact Title:
                              Not reportedCac Contact:
                              Not reportedContact:
                              1Site Number:
                              Not reportedfadd2:
                              Not reportedOwner Address 2:
                              Not reportedOwner Telephone:
                              Not reportedOwner Zip Code:
                              Not reportedOwner State:
                              Not reportedOwner City:
                              Not reportedOwner Address:
                              HEADQUARTERS (AGTN-CFMO)Company Name:
                              Not reportedPriority:
                              Not reportedSection:
                              Active case from Closure.Case Description:
                              Not reportedCase Manager:
                              7 UnknownCause:
                              1 At ClosureHow Discovered:
                              MAR-13-1997Discovery Date:
                              Not reportedProduct Released:
                              8 Case ClosedCurrent Status:
                              790983Facility Id:
                              STATERegion:
                              MEMPHIS, TN 38118City,State,Zip:
                              2610 E HOLMES RDAddress:
                              OMS #15Name:

LUST:

721 ft. Site 4 of 6 in cluster D
0.137 mi.

Relative:
Lower
Actual:
350 ft.

1/8-1/4 MEMPHIS, TN  38118
NW 2610 E HOLMES RD    N/A
D12 TN LUSTOMS #15 S107464682
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              Not reportedCac Type:
                              Not reportedContact zip:
                              Not reportedContact Phone:
                              Not reportedContact State:
                              Not reportedContact City:
                              Not reportedConsultant Address 2:
                              Not reportedConsultant Address 1:
                              Not reportedContact Title:
                              Not reportedCac Contact:
                              Not reportedContact:
                              2Site Number:
                              Not reportedfadd2:
                              Not reportedOwner Address 2:
                              Not reportedOwner Telephone:
                              Not reportedOwner Zip Code:
                              Not reportedOwner State:
                              Not reportedOwner City:
                              Not reportedOwner Address:
                              HEADQUARTERS TN ARMYCompany Name:
                              Not reportedPriority:
                              Not reportedSection:
                              Tank Closure; See case No 1 for Active CaseCase Description:
                              Not reportedCase Manager:
                              7 UnknownCause:
                              1 At ClosureHow Discovered:
                              Not reportedDiscovery Date:
                              Not reportedProduct Released:

OMS #15  (Continued) S107464682

                              Not reportedSmall Delivery:
                              6000Compartment Capacity:
                              Permanently Out of UseCompartment Status:
                              ACompartment Letter:
                              2154Compartment ID:
                              Not reportedReplacement:
                              NFac Red Tagged:
                              Not reportedRSN Red Tagged:
                              Not reportedTank Other Material:
                              2144Tank ID:
                              1Tank Number:

                              State GovernmentOwner Description:
                              NASHVILLE, TN 37204Owner City,St,Zip:
                              ATT:AGTN-DFE, CPT. HOUSTON BARRACKSOwner Address 2:
                              3041 SIDCO DRIVEOwner Address:
                              HDQS TN ARMY NAT GUARDOwner Name:
                              300012Owner ID:
                              Federal MilitaryFacility Description:
                              790983Facility ID:
                              MEMPHIS, TN 38118City,State,Zip:
                              2610 EAST HOLEMS ROADAddress:
                              OMS #15Name:

UST:

721 ft. Site 5 of 6 in cluster D
0.137 mi.

Relative:
Lower
Actual:
350 ft.

1/8-1/4 MEMPHIS, TN  38118
NW TN HIST UST2610 EAST HOLEMS ROAD    N/A
D13 TN USTOMS #15 U004162820
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              Not reportedYear Flex Piping Installed:
                              Not reportedFlex Piping Type:
                              Not reportedPipe Repaired:
                              Not reportedPipe RD:
                              Not reportedPipe Other Material:
                              SteelPipe Material Desc:
                              Not reportedDate Removed From Ground:
                              YSpill Device Installed:
                              YOverfill Device Installed:
                              Not reportedOverfill Type:
                              Not reportedTank No Fee:
                              Manual TanTank Emergency:
                              InactiveTank Mod Desc:
                              Fiberglass Reinforced PlasticTank Material Desc:
                              Not reportedRegulated:
                              5/15/1997Date Closed:
                              2/12/1997Date Last Used:
                              4/30/1982Date Installed:
                              GasolineSubstance Description:
                              Not reportedTank RD:
                              Not reportedSmall Delivery:
                              6000Compartment Capacity:
                              Permanently Out of UseCompartment Status:
                              ACompartment Letter:
                              2155Compartment ID:
                              Not reportedReplacement:
                              NFac Red Tagged:
                              Not reportedRSN Red Tagged:
                              Not reportedTank Other Material:
                              2145Tank ID:
                              2Tank Number:

                              MEMPHIS, TN 38118City,State,Zip:
                              2610 EAST HOLEMS ROADAddress:
                              OMS #15Name:

                              Not reportedYear Flex Piping Installed:
                              Not reportedFlex Piping Type:
                              Not reportedPipe Repaired:
                              Not reportedPipe RD:
                              Not reportedPipe Other Material:
                              SteelPipe Material Desc:
                              Not reportedDate Removed From Ground:
                              YSpill Device Installed:
                              YOverfill Device Installed:
                              Not reportedOverfill Type:
                              Not reportedTank No Fee:
                              Manual TanTank Emergency:
                              InactiveTank Mod Desc:
                              Fiberglass Reinforced PlasticTank Material Desc:
                              Not reportedRegulated:
                              5/15/1997Date Closed:
                              2/12/1997Date Last Used:
                              4/30/1982Date Installed:
                              ULS DieselSubstance Description:
                              Not reportedTank RD:

OMS #15  (Continued) U004162820
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    Not reportedTank Vapor Monitor:
                    Not reportedTank ATG:
                    Not reportedTank Inventory Control:
                    Not reportedTank Tightness:
                    Not reportedTank Manual Gauge:
                    Lined InteriorTank 2ndary Trait:
                    Fiberglass Reinforced PlasticTank Material:
                    GasolineTank Contents:
                    6000Tank Capacity:
                    Not reportedTank Status:
                    2145Tank ID:

                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe SIR:
                    Not reportedPipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    Not reportedPipe Groundwater Monitor:
                    Not reportedPipe Vapor Monitor:
                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe Auto Line Leak Detect.:
                    Not reportedPipe Type:
                    Not reportedPipe Other Material:
                    Galvanized SteelPipe Material:
                    Not reportedTank Leak Detection Listed:
                    APR-30-1982Date Installed:
                    Not reportedCathodic Protection:
                    NoSpill Installed:
                    Not reportedOverfill Installed:
                    Not reportedTank SIR:
                    Not reportedTank 2nd Contained:
                    Not reportedTank Double Walled:
                    Not reportedTank Groundwater Monitor:
                    Not reportedTank Vapor Monitor:
                    Not reportedTank ATG:
                    Not reportedTank Inventory Control:
                    Not reportedTank Tightness:
                    Not reportedTank Manual Gauge:
                    NoneTank 2ndary Trait:
                    Fiberglass Reinforced PlasticTank Material:
                    DieselTank Contents:
                    6000Tank Capacity:
                    Not reportedTank Status:
                    2144Tank ID:

                    State GovernmentOwner Description:
                    Not reportedOwner Telephone:
                    NASHVILLE, TN 37204Owner City,St,Zip:
                    ATT:AGTN-DFE, CPT. HOUSTON BARRACKSOwner Address:
                    HDQS TN ARMY NAT GUARDOwner Name:
                    300012Owner ID:
                    Federal MilitaryFacility Description:
                    790983Facility ID:
                    MEMPHIS, TN 38118City,State,Zip:
                    2610 EAST HOLEMS ROADAddress:
                    OMS #15Name:

HIST UST:

OMS #15  (Continued) U004162820
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    Not reportedTank Status:
                    2145Tank ID:

                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe SIR:
                    Not reportedPipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    Not reportedPipe Groundwater Monitor:
                    Not reportedPipe Vapor Monitor:
                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe Auto Line Leak Detect.:
                    Not reportedPipe Type:
                    Not reportedPipe Other Material:
                    Galvanized SteelPipe Material:
                    Not reportedTank Leak Detection Listed:
                    APR-30-1982Date Installed:
                    Not reportedCathodic Protection:
                    NoSpill Installed:
                    Not reportedOverfill Installed:
                    Not reportedTank SIR:
                    Not reportedTank 2nd Contained:
                    Not reportedTank Double Walled:
                    Not reportedTank Groundwater Monitor:
                    Not reportedTank Vapor Monitor:
                    Not reportedTank ATG:
                    Not reportedTank Inventory Control:
                    Not reportedTank Tightness:
                    Not reportedTank Manual Gauge:
                    NoneTank 2ndary Trait:
                    Fiberglass Reinforced PlasticTank Material:
                    DieselTank Contents:
                    6000Tank Capacity:
                    Not reportedTank Status:
                    2144Tank ID:

                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe SIR:
                    Not reportedPipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    Not reportedPipe Groundwater Monitor:
                    Not reportedPipe Vapor Monitor:
                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe Auto Line Leak Detect.:
                    Not reportedPipe Type:
                    Not reportedPipe Other Material:
                    Galvanized SteelPipe Material:
                    Not reportedTank Leak Detection Listed:
                    APR-30-1982Date Installed:
                    Not reportedCathodic Protection:
                    NoSpill Installed:
                    Not reportedOverfill Installed:
                    Not reportedTank SIR:
                    Not reportedTank 2nd Contained:
                    Not reportedTank Double Walled:
                    Not reportedTank Groundwater Monitor:

OMS #15  (Continued) U004162820
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe SIR:
                    Not reportedPipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    Not reportedPipe Groundwater Monitor:
                    Not reportedPipe Vapor Monitor:
                    Not reportedPipe Leak Detection Listed:
                    Not reportedPipe Auto Line Leak Detect.:
                    Not reportedPipe Type:
                    Not reportedPipe Other Material:
                    Galvanized SteelPipe Material:
                    Not reportedTank Leak Detection Listed:
                    APR-30-1982Date Installed:
                    Not reportedCathodic Protection:
                    NoSpill Installed:
                    Not reportedOverfill Installed:
                    Not reportedTank SIR:
                    Not reportedTank 2nd Contained:
                    Not reportedTank Double Walled:
                    Not reportedTank Groundwater Monitor:
                    Not reportedTank Vapor Monitor:
                    Not reportedTank ATG:
                    Not reportedTank Inventory Control:
                    Not reportedTank Tightness:
                    Not reportedTank Manual Gauge:
                    Lined InteriorTank 2ndary Trait:
                    Fiberglass Reinforced PlasticTank Material:
                    GasolineTank Contents:
                    6000Tank Capacity:

OMS #15  (Continued) U004162820

                    FalseTank Inventory Control:
                    TrueTank Tightness:
                    FalseTank Manual Gauge:
                    Lined InteriorTank 2ndary Trait:
                    Fiberglass Reinforced PlasticTank Material:
                    GasolineTank Contents:
                    6000Tank Capacity:
                    Permanently Out of UseTank Status:
                    2Tank ID:

                    State GovernmentOwner Description:
                    (615) 532-3376Owner Telephone:
                    Nashville, TN 37204Owner City,St,Zip:
                    ATT:AGTN-DFE, Cpt. Houston Barracks 3041 Sidco DriveOwner Address:
                    HDQS TN ARMY/NAT GUARDOwner Name:
                    12491Owner ID:
                    Federal MilitaryFacility Description:
                    0-790983Facility ID:
                    MEMPHIS, TN 38118City,State,Zip:
                    2610 EAST HOLEMS ROADAddress:
                    OMS #15Name:

HIST UST:

721 ft. Site 6 of 6 in cluster D
0.137 mi.

Relative:
Lower
Actual:
350 ft.

1/8-1/4 MEMPHIS, TN  38118
NW 2610 EAST HOLEMS ROAD    N/A
D14 TN HIST USTOMS #15 U003608790
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    TruePipe Leak Detection Listed:
                    FalsePipe SIR:
                    FalsePipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    FalsePipe Groundwater Monitor:
                    FalsePipe Vapor Monitor:
                    FalsePipe Leak Detection Listed:
                    FalsePipe Auto Line Leak Detect.:
                    Not ListedPipe Type:
                    NonePipe Other Material:
                    Galvanized SteelPipe Material:
                    FalseTank Leak Detection Listed:
                    04/30/1982Date Installed:
                    FalseCathodic Protection:
                    FalseSpill Installed:
                    FalseOverfill Installed:
                    FalseTank SIR:
                    FalseTank 2nd Contained:
                    FalseTank Double Walled:
                    FalseTank Groundwater Monitor:
                    FalseTank Vapor Monitor:
                    FalseTank ATG:
                    FalseTank Inventory Control:
                    TrueTank Tightness:
                    FalseTank Manual Gauge:
                    NoneTank 2ndary Trait:
                    Fiberglass Reinforced PlasticTank Material:
                    DieselTank Contents:
                    6000Tank Capacity:
                    Permanently Out of UseTank Status:
                    1Tank ID:

                    TruePipe Leak Detection Listed:
                    FalsePipe SIR:
                    FalsePipe 2nd Contained:
                    Not reportedPipe Dbl Walled:
                    FalsePipe Groundwater Monitor:
                    FalsePipe Vapor Monitor:
                    FalsePipe Leak Detection Listed:
                    FalsePipe Auto Line Leak Detect.:
                    Not ListedPipe Type:
                    NonePipe Other Material:
                    Galvanized SteelPipe Material:
                    FalseTank Leak Detection Listed:
                    04/30/1982Date Installed:
                    FalseCathodic Protection:
                    FalseSpill Installed:
                    FalseOverfill Installed:
                    FalseTank SIR:
                    FalseTank 2nd Contained:
                    FalseTank Double Walled:
                    FalseTank Groundwater Monitor:
                    FalseTank Vapor Monitor:
                    FalseTank ATG:

OMS #15  (Continued) U003608790
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    2013-12-05 00:00:00.Owner/Op start date:
                    OperatorOwner/Operator Type:
                    PrivateLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    662-470-2039Owner/operator telephone:
                    USOwner/operator country:
                    SOUTHAVEN, MS 38671
                    1560 EAST STATELINE ROADOwner/operator address:
                    TRANE CLIMATE SOLUTIONSOwner/operator name:

                    Not reportedOwner/Op end date:
                    2013-12-05 00:00:00.Owner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    704-655-4000Owner/operator telephone:
                    USOwner/operator country:
                    DAVIDSON, NC 28036
                    800 EAST BEATY STREETOwner/operator address:
                    INGERSOLL RANDOwner/operator name:

Owner/Operator Summary:

                    Handler: Non-Generators do not presently generate hazardous wasteDescription:
                    Non-GeneratorClassification:
                    PrivateLand type:
                    04EPA Region:
                    JASON.GROHOSKI@IRCO.COMContact email:
                    662-470-2039Contact telephone:
                    USContact country:
                    SOUTHAVEN, MS 38671
                    1560 EAST STATELINE ROADContact address:
                    JASON  GROHOSKIContact:
                    MSR000106542EPA ID:
                    SOUTHAVEN, MS 38671
                    1560 EAST STATELINE ROADFacility address:
                    TRANE CLIMATE SOLUTIONSFacility name:
                    2016-08-30 00:00:00.0Date form received by agency:

RCRA NonGen / NLR:

1197 ft.
0.227 mi.

Relative:
Higher
Actual:
385 ft.

1/8-1/4 ECHOSOUTHAVEN, MS  38671
SSE FINDS1560 EAST STATELINE ROAD MSR000106542
15 RCRA NonGen / NLRTRANE CLIMATE SOLUTIONS 1016453781
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                   1560 EAST STATELINE ROADAddress:
                                   TRANE CLIMATE SOLUTIONSName:
                                   http://echo.epa.gov/detailed-facility-report?fid=110056513651DFR URL:
                                   110056513651Registry ID:
                                   1016453781Envid:

ECHO:

additional FINDS: detail in the EDR Site Report.
Click this hyperlink while viewing on your computer to access 

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource

Environmental Interest/Information System:

          registry_id=110056513651
          http://ofmpub.epa.gov/enviro/fii_query_detail.disp_program_facility?p_Facility URL:
          110056513651Registry ID:

FINDS:

                    No violations foundViolation Status:

                    TRICHLORETHYLENE.   Waste name:
                    D040.   Waste code:

                    TETRACHLOROETHYLENE.   Waste name:
                    D039.   Waste code:

                    METHYL ETHYL KETONE.   Waste name:
                    D035.   Waste code:

                    BARIUM.   Waste name:
                    D005.   Waste code:

                    CORROSIVE WASTE.   Waste name:
                    D002.   Waste code:

                    IGNITABLE WASTE.   Waste name:
                    D001.   Waste code:

Hazardous Waste Summary:

                    Small Quantity GeneratorClassification:
                    TRANE CLIMATE SOLUTIONSSite name:
                    2013-12-05 00:00:00.0Date form received by agency:

Historical Generators:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:

TRANE CLIMATE SOLUTIONS  (Continued) 1016453781

TC6034858.2s   Page 27



MAP FINDINGSMap ID
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                                   SOUTHAVEN, MS 38671City,State,Zip:

TRANE CLIMATE SOLUTIONS  (Continued) 1016453781

                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    Not reportedOwner/operator extension:
                    Not reportedOwner/operator fax:
                    Not reportedOwner/operator email:
                    601-393-6666Owner/operator telephone:
                    Not reportedOwner/operator country:
                    SOUTHAVEN, MS 38671
                    1545 STATELINE ROADOwner/operator address:
                    GENE WATSONOwner/operator name:

Owner/Operator Summary:

                    hazardous waste
                    the cleanup of a spill, into or on any land or water, of acutely
                    any residue or contaminated soil, waste or other debris resulting from
                    time: 1 kg or less of acutely hazardous waste; or 100 kg or less of
                    hazardous waste during any calendar month, and accumulates at any
                    from the cleanup of a spill, into or on any land or water, of acutely
                    of any residue or contaminated soil, waste or other debris resulting
                    land or water, of acutely hazardous waste; or generates 100 kg or less
                    other debris resulting from the cleanup of a spill, into or on any
                    waste; or 100 kg or less of any residue or contaminated soil, waste or
                    month, and accumulates at any time: 1 kg or less of acutely hazardous
                    or generates 1 kg or less of acutely hazardous waste per calendar
                    month, and accumulates 1000 kg or less of hazardous waste at any time;
                    Handler: generates 100 kg or less of hazardous waste per calendarDescription:
                    Conditionally Exempt Small Quantity GeneratorClassification:
                    04EPA Region:
                    Not reportedContact email:
                    601-393-6666Contact telephone:
                    USContact country:
                    SOUTHAVEN, MS 38671
                    1545 STATELINE ROADContact address:
                    GENE  WATSONContact:
                    SOUTHAVEN, MS 38671
                    STATELINE ROADMailing address:
                    MSD985968544EPA ID:
                    SOUTHAVEN, MS 38671
                    1545 STATELINE ROADFacility address:
                    WATSONS FAMILY CLEANERSFacility name:
                    1990-09-19 00:00:00.0Date form received by agency:

RCRA-VSQG:

1250 ft.
0.237 mi.

Relative:
Higher
Actual:
402 ft.

1/8-1/4 SOUTHAVEN, MS  38671
SSE 1545 STATELINE ROAD MSD985968544
16 RCRA-VSQGWATSONS FAMILY CLEANERS 1004743061
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                    No violations foundViolation Status:

                    SPENT SOLVENT MIXTURES.
                    F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND
                    ABOVE HALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN F001, F004, AND
                    USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE
                    TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE
                    ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND 1,1,2,
                    CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE,
                    METHYLENE CHLORIDE, TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,
                    THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE,.   Waste name:
                    F002.   Waste code:

Hazardous Waste Summary:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:

WATSONS FAMILY CLEANERS  (Continued) 1004743061

                         5Permanently Out of Use Tanks:
                         89 58’ 20.3200"Longitude:
                         34 59’ 30.9400"Latitude:
                         InactiveFacility Status:
                         2010Facility ID:
                         SouthavenCity:
                         990 State Line RoadAddress:
                         Alvin E GillesName:

UST:

     06/30/1998NFA Date:
     05/18/1988Confirmed On:
     NTFETrust Fund Status:
     05/18/1988Date Of Report:
     Lynn ChambersProject Manager:
     1Event #:
     34101AIID:
     ClosedLust Status:
     InactiveFacility Satus:
     2010Facility Id:
     SOUTHAVEN, MS 38671City,State,Zip:
     990 STATE LINE ROADAddress:
     ALVIN E GILLESName:

LUST:

2210 ft.
0.419 mi.

Relative:
Higher
Actual:
366 ft.

1/4-1/2 SOUTHAVEN, MS  38671
SSW MS UST990 STATE LINE ROAD    N/A
17 MS LUSTALVIN E GILLES U001298097
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                         2Pipe Id:
                         4567Tank Id:
                         2Tank No:

Pipe:

                         NoSpill Prevention:
                         NoOverfill Protection:
                         N/ATank Lead Detection:
                         None2nd Containmnt:
                         Asphalt Coated or Bare SteelTank Material:
                         01/01/1988Close Type:
                         01/01/1988Date Removed:
                         ClosedClose Type:
                         YesReported Release:
                         GasolineSubstance:
                         01/01/1970Date Installed:
                         6000Tank Capacity:
                         Permanently Out of UseTank Status:
                         4567Tank ID:
                         2Tank No:

Tank:

                         Not ListedPipe Leak Detection:
                         N/APiping Type:
                         NoneSecondary Pipe Material:
                         Bare/Galvanized SteelPipe Material Construction:
                         ClosedType Of Closure:
                         Permanently Out of UsePipe Status:
                         1Pipe Id:
                         4566Tank Id:
                         1Tank No:

Pipe:

                         NoSpill Prevention:
                         NoOverfill Protection:
                         N/ATank Lead Detection:
                         None2nd Containmnt:
                         Asphalt Coated or Bare SteelTank Material:
                         01/01/1988Close Type:
                         01/01/1988Date Removed:
                         ClosedClose Type:
                         YesReported Release:
                         GasolineSubstance:
                         01/01/1970Date Installed:
                         6000Tank Capacity:
                         Permanently Out of UseTank Status:
                         4566Tank ID:
                         1Tank No:

Tank:

                         (662)342-0989Owner Tele:
                         PO Box 205Owner Address:
                         Alvin E GillesOwner Name:
                         34101AIID:
                         0Active Tanks:

ALVIN E GILLES  (Continued) U001298097
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Pipe:

                         NoSpill Prevention:
                         NoOverfill Protection:
                         N/ATank Lead Detection:
                         None2nd Containmnt:
                         Asphalt Coated or Bare SteelTank Material:
                         01/01/1988Close Type:
                         01/01/1988Date Removed:
                         ClosedClose Type:
                         YesReported Release:
                         GasolineSubstance:
                         01/01/1970Date Installed:
                         6000Tank Capacity:
                         Permanently Out of UseTank Status:
                         4569Tank ID:
                         4Tank No:

Tank:

                         Not ListedPipe Leak Detection:
                         N/APiping Type:
                         NoneSecondary Pipe Material:
                         Bare/Galvanized SteelPipe Material Construction:
                         ClosedType Of Closure:
                         Permanently Out of UsePipe Status:
                         3Pipe Id:
                         4568Tank Id:
                         3Tank No:

Pipe:

                         NoSpill Prevention:
                         NoOverfill Protection:
                         N/ATank Lead Detection:
                         None2nd Containmnt:
                         Asphalt Coated or Bare SteelTank Material:
                         01/01/1988Close Type:
                         01/01/1988Date Removed:
                         ClosedClose Type:
                         YesReported Release:
                         GasolineSubstance:
                         01/01/1970Date Installed:
                         6000Tank Capacity:
                         Permanently Out of UseTank Status:
                         4568Tank ID:
                         3Tank No:

Tank:

                         Not ListedPipe Leak Detection:
                         N/APiping Type:
                         NoneSecondary Pipe Material:
                         Bare/Galvanized SteelPipe Material Construction:
                         ClosedType Of Closure:
                         Permanently Out of UsePipe Status:

ALVIN E GILLES  (Continued) U001298097
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                         NoSpill Prevention:
                         NoOverfill Protection:
                         N/ATank Lead Detection:
                         None2nd Containmnt:
                         UnknownTank Material:
                         08/25/1994Close Type:
                         08/25/1994Date Removed:
                         ClosedClose Type:
                         YesReported Release:
                         Used OilSubstance:
                         Not reportedDate Installed:
                         500Tank Capacity:
                         Permanently Out of UseTank Status:
                         4570Tank ID:
                         5Tank No:

Tank:

                         Not ListedPipe Leak Detection:
                         N/APiping Type:
                         NoneSecondary Pipe Material:
                         Bare/Galvanized SteelPipe Material Construction:
                         ClosedType Of Closure:
                         Permanently Out of UsePipe Status:
                         4Pipe Id:
                         4569Tank Id:
                         4Tank No:

ALVIN E GILLES  (Continued) U001298097

                                        Not reportedProject Manager Initials:
                                        79604State Remediation Program Site Number:
                                        TND980709455EPAID:
                                        Not reportedSite Control Number:
                                        MEMPHIS, TNCity,State,Zip:
                                        BLOCKS OF PITS RDAddress:
                                        MEMPHIS PUBLIC WORKS/JACKSON PITSName:

SRP:

                    -89.96111Longitude:
                    35.01667Latitude:
                    MEMPHISDOR EFO:
                    120Acres:
                    YPromulgated List:
                    05/23/1985Promulgated Date:
                    NoFederal:
                    OPENStatus:
                    79604Facility ID:
                    MEMPHIS, TNCity,State,Zip:
                    BLOCKS OF PITS RDAddress:
                    MEMPHIS PUBLIC WORKS/JACKSON PITSName:

SHWS:

3849 ft.
0.729 mi.

Relative:
Lower
Actual:
337 ft.

1/2-1 TN VAPORMEMPHIS, TN
NNE TN SRPBLOCKS OF PITS RD    N/A
18 TN SHWSMEMPHIS PUBLIC WORKS/JACKSON PITS S122524184
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                                        -89.96111Longitude:
                                        35.01667Latitude:
                                        -89.959Control Longitude:
                                        35.017Control Latitude:
                                        YesMonitoring Required:
                                        StateSection:
                                        Engineering ControlsControl Description:
                                        EngineeringControl Type:
                                        Groundwater; SoilCOC Media:
                                        TETRACHLOROETHYLENE (PCE)Known COC:
                                        VOCs/SVOCsCOC Type:
                                        OpenSite Status:

VAPOR:

                                        120Acres:
                                        -89.96111Longitude:
                                        35.01667Latitude:
                                        Not reportedSubprogram:
                                        Not reportedProgram:
                                        Not reportedNumber Of Days In System:
                                        OPENActive?:
                                        Not reportedContaminants Of Concern:
                                        Not reportedField Office:

MEMPHIS PUBLIC WORKS/JACKSON PITS  (Continued) S122524184
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ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

Count: 11 records.

MEMPHIS S114526070 "MINCEY" HOLMES ROAD SUBDIVISION, +/- 775 FEET EAST OF THE INTER 38118 TN NPDES
MEMPHIS S108322417 FORREST HILL IRENE AT HOLMES TN SPILLS
MEMPHIS S123318999 THOMAS - AIRWAYS/HOLMES INDUSTRIAL 2353 EAST HOLES ROAD(FORMERLY) TN SWM COMPLAINTS
MEMPHIS S117556679 HOLMES ROAD EXPANSION HOLMES RD BETWEEN TCHULAHOMA R TN NPDES
MEMPHIS S111817409 IMPROVEMENTS TO HOLMES ROAD HOLMES RD FROM LAMAR AVE TO JU TN NPDES
MEMPHIS S111818655 HOLMES ROAD IMPROVEMENTS HOLMES ROAD FROM EAST OF TCHUL TN NPDES
MEMPHIS S111819870 THIRD STREET AND HOLMES ROAD INTER INTERSECTION OF SOUTH THIRD (U TN NPDES
MEMPHIS S123323219 VACANT ROADSIDE PROPERTY NEAR INTERSECTION OF RAINES AN TN SWM COMPLAINTS
MEMPHIS 1018149295 MEMPHIS ABANDONED DRUM EAST RAINES ROAD/TCHULAHOMA RO 38118 SEMS
SHELBY COUNTY S113741447 INTERSECTION OF HACKS CROSS & TN SPILLS
SOUTHAVEN S116237922 WATSON’S CLEANERS 1545 STATELINE RD. 38671 MS DRYCLEANERS
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geologic strata.
of the soil, and nearby wells.  Groundwater flow velocity is generally impacted by the nature of the
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

  2.  Groundwater flow velocity.
  1.  Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principle investigative components:

forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

2012Version Date:
5633941 PLEASANT HILL, MSSouth Map:

2013Version Date:
5944778 SOUTHEAST MEMPHIS, TNTarget Property Map:

USGS TOPOGRAPHIC MAP

356 ft. above sea levelElevation:
3876824.2UTM Y (Meters): 
229122.4UTM X (Meters): 
Zone 16Universal Tranverse Mercator: 
89.967926 - 89˚ 58’ 4.53’’Longitude (West): 
34.999573 - 34˚ 59’ 58.46’’Latitude (North): 

TARGET PROPERTY COORDINATES

MEMPHIS, TN 38118
E HOLMES ROAD
MSCAA - HOLMES ROAD EA

TARGET PROPERTY ADDRESS

®GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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should be field verified.
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES

El
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io

n 
(ft

)
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ev
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n 
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)

TP

TP
0 1/2 1 Miles✩Target Property Elevation: 356 ft.

North South

West East

339

368

363

354

371

382

371

376

379356

367

371

363

354

345317

318

341

337
359

363

353

360

359

359

369

372

371

356

382

386

368

382

366

385

392

377

379

General WNWGeneral Topographic Gradient:
TARGET PROPERTY TOPOGRAPHY

should contamination exist on the target property, what downgradient sites might be impacted.
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
Surface topography may be indicative of the direction of surficial groundwater flow.  This information can be used to
TOPOGRAPHIC INFORMATION

collected on nearby properties, and regional groundwater flow information (from deep aquifers).
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
Groundwater flow direction for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW DIRECTION INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapPLEASANT HILL

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

 FEMA FIRM Flood data28033C0076G
 FEMA Q3 Flood data47157C0275E
 FEMA FIRM Flood data47157C0440F

Additional Panels in search area: FEMA Source Type

 FEMA FIRM Flood data28033C0077G

Flood Plain Panel at Target Property FEMA Source Type

FEMA FLOOD ZONE

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

Stratified SequenceCategory:CenozoicEra:
TertiarySystem:
Eocene Claiborne GroupSeries:
Te2Code:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Moderately well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

GRENADASoil Component Name:

Soil Map ID: 2

Min: 4.5
Max: 5.5

Min: 4
Max: 14Not reportedNot reportedsilt loam50 inches 7 inches 2

Min: 4.5
Max: 5.5

Min: 4
Max: 14Not reportedNot reportedsilt loam 7 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 107 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Moderately well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

COLLINSSoil Component Name:

Soil Map ID: 1

in a landscape. The following information is based on Soil Conservation Service SSURGO data.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Moderately well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LORINGSoil Component Name:

Soil Map ID: 3

Min: 5.1
Max: 7.3

Min: 0.42
Max: 1.4Not reportedNot reportedsilt loam59 inches40 inches 5

Min: 5.1
Max: 7.3

Min: 0.42
Max: 1.4Not reportedNot reportedsilt loam40 inches25 inches 4

Min: 5.1
Max: 7.3

Min: 0.42
Max: 1.4Not reportedNot reportedsilt loam25 inches22 inches 3

Min: 5.1
Max: 7.3

Min: 0.42
Max: 1.4Not reportedNot reportedsilt loam22 inches 5 inches 2

Min: 5.1
Max: 7.3

Min: 0.42
Max: 1.4Not reportedNot reportedsilt loam 5 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Moderately well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LORINGSoil Component Name:

Soil Map ID: 5

No Layer Information available.

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

Not ReportedCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric
Soil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

WATERSoil Component Name:

Soil Map ID: 4

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam59 inches50 inches 4

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam50 inches27 inches 3

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam27 inches 7 inches 2

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam 7 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam 7 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Moderately well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LORINGSoil Component Name:

Soil Map ID: 6

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam59 inches50 inches 4

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam50 inches27 inches 3

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam27 inches 7 inches 2

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam 7 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

silt loamSoil Surface Texture:

GULLIED LANDSoil Component Name:

Soil Map ID: 8

Min: 4.5
Max: 5.5

Min: 4
Max: 14Not reportedNot reportedsilt loam59 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Partially hydric

Somewhat poorly drainedSoil Drainage Class:

water table, or are shallow to an impervious layer.
Class D - Very slow infiltration rates. Soils are clayey, have a highHydrologic Group:

silt loamSoil Surface Texture:

FALAYASoil Component Name:

Soil Map ID: 7

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam59 inches50 inches 4

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam50 inches27 inches 3

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam27 inches 7 inches 2

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Moderately well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silt loamSoil Surface Texture:

LORINGSoil Component Name:

Soil Map ID: 10

4.5
Max: 6 Min:

Min: 4
Max: 14Not reportedNot reportedsilt loam98 inches18 inches 3

4.5
Max: 6 Min:

Min: 4
Max: 14Not reportedNot reportedsilty clay loam18 inches 7 inches 2

4.5
Max: 6 Min:

Min: 4
Max: 14Not reportedNot reportedsilt loam 7 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

silt loamSoil Surface Texture:

MEMPHISSoil Component Name:

Soil Map ID: 9

No Layer Information available.

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Unknown

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile ENEUSGS40001143137   E18
1/2 - 1 Mile SEUSGS40000681305   16
1/2 - 1 Mile NWUSGS40001143136   D14
1/2 - 1 Mile NWUSGS40001143140   D13
1/2 - 1 Mile SouthUSGS40000681306   11
1/2 - 1 Mile NWUSGS40001143139   B7
1/2 - 1 Mile NWUSGS40001143138   B5
1/4 - 1/2 Mile NorthUSGS40001143130   A1

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam59 inches50 inches 4

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam50 inches27 inches 3

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam27 inches 7 inches 2

Min: 4.5
Max: 6.5

Min: 1.4
Max: 14Not reportedNot reportedsilt loam 7 inches 0 inches 1

Soil Layer Information

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

> 46 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile NWTN7000000068839   19
1/2 - 1 Mile ENETN7000000068710   E17
1/2 - 1 Mile ENETN7000000068348   15
1/2 - 1 Mile NWTN7000000068714   D12
1/2 - 1 Mile NETN7000000068399   C10
1/2 - 1 Mile NNETN7000000069099   9
1/2 - 1 Mile NETN7000000069008   C8
1/2 - 1 Mile NWTN7000000068350   B6
1/2 - 1 Mile NWTN7000000069818   B4
1/2 - 1 Mile NWTN7000000069826   B3
1/4 - 1/2 Mile NorthTN7000000068347   A2

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

No PWS System Found

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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MunicipalIntended Well Use:
360Depth to Water:0Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
0Est Yield:370Total Depth:
30License Code:15709079Well #:

B4
NW
1/2 - 1 Mile
Lower

TN7000000069818TN WELLS

FarmIntended Well Use:
0Depth to Water:0Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
400Est Yield:0Total Depth:
30License Code:15709087Well #:

B3
NW
1/2 - 1 Mile
Lower

TN7000000069826TN WELLS

ResidentialIntended Well Use:
0Depth to Water:0Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
0Est Yield:338Total Depth:
108License Code:15700210Well #:

A2
North
1/4 - 1/2 Mile
Higher

TN7000000068347TN WELLS

          Not ReportedNote:
          Not ReportedFeet to sea level:          47.71Feet below surface:
          1988-10-17Level reading date:                                                  1Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:
          56Well Hole Depth:          ftWell Depth Units:
          56Well Depth:          Not ReportedConstruction Date:
          Not ReportedAquifer Type:          Terrace DepositsFormation Type:
          Other aquifersAquifer:          Not ReportedContrib Drainage Area Unts:
          Not ReportedContrib Drainage Area:          Not ReportedDrainage Area Units:
          Not ReportedDrainage Area:          08010211HUC:

          2853 HOLMES RD ASK LANDOWNER AT TIME OF VISITDescription:
          WellType:          SH:K-146Monitor Location:
          USGS Tennessee Water Science CenterOrganization Name:          USGS-TNOrganization ID:

A1
North
1/4 - 1/2 Mile
Higher

USGS40001143130FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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          Not ReportedNote:
          Not ReportedFeet to sea level:          92Feet below surface:
          1961-12-19Level reading date:                                                  1Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:
          400Well Hole Depth:          ftWell Depth Units:
          370Well Depth:          Not ReportedConstruction Date:
          Not ReportedAquifer Type:          Memphis SandFormation Type:

          Mississippi embayment aquifer systemAquifer:
          Not ReportedContrib Drainage Area Unts:

          Not ReportedContrib Drainage Area:          Not ReportedDrainage Area Units:
          Not ReportedDrainage Area:          Not ReportedHUC:

          INFORMATION COPIED FROM 1966 FORMSDescription:
          WellType:          SH:K-079Monitor Location:
          USGS Tennessee Water Science CenterOrganization Name:          USGS-TNOrganization ID:

B7
NW
1/2 - 1 Mile
Lower

USGS40001143139FED USGS

MunicipalIntended Well Use:
0Depth to Water:0Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
0Est Yield:347Total Depth:
108License Code:15700213Well #:

B6
NW
1/2 - 1 Mile
Lower

TN7000000068350TN WELLS

          Not ReportedWell Hole Depth Units:
          Not ReportedWell Hole Depth:          ftWell Depth Units:
          402Well Depth:          Not ReportedConstruction Date:
          Not ReportedAquifer Type:          Memphis SandFormation Type:

          Mississippi embayment aquifer systemAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          Not ReportedHUC:          Not ReportedDescription:
          WellType:          SH:K-087Monitor Location:
          USGS Tennessee Water Science CenterOrganization Name:          USGS-TNOrganization ID:

B5
NW
1/2 - 1 Mile
Lower

USGS40001143138FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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          Not ReportedWell Hole Depth Units:          Not ReportedWell Hole Depth:
          Not ReportedWell Depth Units:          Not ReportedWell Depth:
          Not ReportedConstruction Date:          Not ReportedAquifer Type:
          Not ReportedFormation Type:          Not ReportedAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          08010211HUC:          Not ReportedDescription:
          WellType:          C0001  DE SOTOMonitor Location:

          USGS Mississippi Water Science CenterOrganization Name:
          USGS-MSOrganization ID:

11
South
1/2 - 1 Mile
Higher

USGS40000681306FED USGS

ResidentialIntended Well Use:
45Depth to Water:60Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
3Est Yield:66Total Depth:
286License Code:15700262Well #:

C10
NE
1/2 - 1 Mile
Higher

TN7000000068399TN WELLS

Not ReportedIntended Well Use:
27Depth to Water:80Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
0Est Yield:80Total Depth:
198License Code:15700963Well #:

9
NNE
1/2 - 1 Mile
Higher

TN7000000069099TN WELLS

Not ReportedIntended Well Use:
302Depth to Water:318Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
15Est Yield:338Total Depth:
108License Code:15700872Well #:

C8
NE
1/2 - 1 Mile
Higher

TN7000000069008TN WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC6034858.2s   Page A-18

Not ReportedIntended Well Use:
0Depth to Water:0Casing Depth:
Not ReportedDriller Tag #:0409SW8Quad #:
0Est Yield:0Total Depth:
740License Code:15700211Well #:

15
ENE
1/2 - 1 Mile
Higher

TN7000000068348TN WELLS

          Not ReportedWell Hole Depth Units:          Not ReportedWell Hole Depth:
          ftWell Depth Units:          43Well Depth:
          Not ReportedConstruction Date:          Not ReportedAquifer Type:
          Terrace DepositsFormation Type:          Other aquifersAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          Not ReportedHUC:          Not ReportedDescription:
          WellType:          SH:K-106Monitor Location:
          USGS Tennessee Water Science CenterOrganization Name:          USGS-TNOrganization ID:

D14
NW
1/2 - 1 Mile
Lower

USGS40001143136FED USGS

          ftWell Hole Depth Units:          1251Well Hole Depth:
          Not ReportedWell Depth Units:          Not ReportedWell Depth:
          Not ReportedConstruction Date:          Not ReportedAquifer Type:
          Not ReportedFormation Type:          Not ReportedAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          Not ReportedHUC:          Not ReportedDescription:
          WellType:          SH:K-127Monitor Location:
          USGS Tennessee Water Science CenterOrganization Name:          USGS-TNOrganization ID:

D13
NW
1/2 - 1 Mile
Lower

USGS40001143140FED USGS

CommercialIntended Well Use:
10Depth to Water:43Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
10Est Yield:43Total Depth:
198License Code:15700577Well #:

D12
NW
1/2 - 1 Mile
Lower

TN7000000068714TN WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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          Not ReportedNote:
          Not ReportedFeet to sea level:          80Feet below surface:
          1967-07-14Level reading date:                                                  1Ground water levels,Number of Measurements:

          Not ReportedWell Hole Depth Units:          Not ReportedWell Hole Depth:
          ftWell Depth Units:          94Well Depth:
          19670714Construction Date:          Not ReportedAquifer Type:
          Terrace DepositsFormation Type:          Other aquifersAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          08010211HUC:          Not ReportedDescription:
          WellType:          Sh:K-129Monitor Location:
          USGS Tennessee Water Science CenterOrganization Name:          USGS-TNOrganization ID:

E18
ENE
1/2 - 1 Mile
Higher

USGS40001143137FED USGS

ResidentialIntended Well Use:
80Depth to Water:94Casing Depth:
Not ReportedDriller Tag #:0409SW8Quad #:
10Est Yield:94Total Depth:
198License Code:15700573Well #:

E17
ENE
1/2 - 1 Mile
Higher

TN7000000068710TN WELLS

          Not ReportedNote:
          Not ReportedFeet to sea level:          140.Feet below surface:
          2002-04-05Level reading date:                                                  1Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:
          330Well Hole Depth:          ftWell Depth Units:
          310Well Depth:          20020405Construction Date:
          Not ReportedAquifer Type:          Sparta SandFormation Type:

          Mississippi embayment aquifer systemAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          08010211HUC:          Not ReportedDescription:
          WellType:          C0026  DE SOTOMonitor Location:

          USGS Mississippi Water Science CenterOrganization Name:
          USGS-MSOrganization ID:

16
SE
1/2 - 1 Mile
Higher

USGS40000681305FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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ResidentialIntended Well Use:
61Depth to Water:72Casing Depth:
Not ReportedDriller Tag #:0409SW7Quad #:
5Est Yield:82Total Depth:
286License Code:15700703Well #:

19
NW
1/2 - 1 Mile
Lower

TN7000000068839TN WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Not ReportedNot ReportedNot ReportedNot ReportedBasement
Not ReportedNot ReportedNot ReportedNot ReportedLiving Area - 2nd Floor
0%0%100%0.722 pCi/LLiving Area - 1st Floor

% >20 pCi/L% 4-20 pCi/L% <4 pCi/LAverage ActivityArea

Number of sites tested: 9

Federal Area Radon Information for Zip Code:   38118

             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for SHELBY County:  3 

00000312.51.131SHELBY

____________________________________________________________________________
>100  pCi/L50-100 pCi/L20-50 pCi/L10-20 pCi/L4-10 pCi/L<4 pCi/LMaxAvgTotal SitesCounty

Radon Test Results

State Database: TN Radon

AREA RADON INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON

®



TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Current USGS 7.5 Minute Topographic Map
Source: U.S. Geological Survey

HYDROLOGIC INFORMATION

Flood Zone Data: This data was obtained from the Federal Emergency Management Agency (FEMA). It depicts 100-year and
500-year flood zones as defined by FEMA. It includes the National Flood Hazard Layer (NFHL) which incorporates Flood
Insurance Rate Map (FIRM) data and Q3 data from FEMA in areas not covered by NFHL.

Source: FEMA
Telephone: 877-336-2627
Date of Government Version: 2003, 2015

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

State Wetlands Data: Wetland Inventory
Source: Department of Environment & Conservation
Telephone: 651-532-0052

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR
Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Service (NRCS)
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Service (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Service, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.

TC6034858.2s     Page PSGR-1
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

STATE RECORDS

County Water Wells in Tennessee
Source:  Department of Environment and Conservation
Telephone:  615-532-0160
Water well locations for the entire state.

OTHER STATE DATABASE INFORMATION

RADON

State Database: TN Radon
Source: Department of Environment & Conservation
Telephone: 615-299-9725
Radon Test Results

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary faultlines, prepared
in 1975 by the United State Geological Survey

TC6034858.2s     Page PSGR-2
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STREET AND ADDRESS INFORMATION

© 2015 TomTom North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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The EDR Aerial Photo Decade Package

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118

Inquiry Number:
April 08, 2020

6034858.8

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com



2016 1"=625' Flight Year: 2016 USDA/NAIP
2012 1"=625' Flight Year: 2012 USDA/NAIP
2008 1"=625' Flight Year: 2008 USDA/NAIP
1996 1"=625' Flight Date: February 17, 1996 USGS
1992 1"=625' Flight Date: February 29, 1992 USGS
1991 1"=625' Acquisition Date: February 02, 1991 USGS/DOQQ
1980 1"=625' Flight Date: November 01, 1980 USDA
1973 1"=625' Flight Date: March 01, 1973 USGS
1971 1"=625' Flight Date: November 07, 1971 USDA
1965 1"=625' Flight Date: September 27, 1965 USDA
1963 1"=625' Flight Date: March 06, 1963 USGS
1957 1"=625' Flight Date: December 30, 1957 USDA
1953 1"=625' Flight Date: October 11, 1953 USDA
1937 1"=625' Flight Date: August 10, 1937 USDA

EDR Aerial Photo Decade Package 04/08/20

MSCAA - Holmes Road EA

Site Name: Client Name:

ENSAFE
E Holmes Road 5724 Summer Trees Drive
Memphis, TN 38118 Memphis, TN 38134
EDR Inquiry # 6034858.8 Contact: Velita Thornton

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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2016

= 625'



6034858.8

2012

= 625'



6034858.8

2008

= 625'



6034858.8

1996

= 625'



6034858.8

1992

= 625'



6034858.8

1991

= 625'



6034858.8

1980

= 625'



6034858.8

1973

= 625'



6034858.8

1971

= 625'



6034858.8

1965

= 625'



6034858.8

1963

= 625'



6034858.8

1957

= 625'
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1953

= 625'
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1937

= 625'



EDR Historical Topo Map Report

Inquiry Number:

6 Armstrong Road, 4th floor 
Shelton, CT 06484
Toll Free: 800.352.0050 
www.edrnet.com

with QuadMatch™

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118

April 08, 2020
6034858.4



EDR Historical Topo Map Report 

EDR Inquiry # 

Search Results:

P.O.#  
Project:

Maps Provided:

Disclaimer - Copyright and Trademark Notice

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein
are the property of their respective owners.

page-

Coordinates:

Latitude: 
Longitude: 
UTM Zone: 
UTM X Meters: 
UTM Y Meters: 
Elevation:

Contact:

Site Name: Client Name:

2012, 2013
1997
1993, 1996
1982, 1983
1973
1965
1961
1960

1944

04/08/20

MSCAA - Holmes Road EA ENSAFE
E Holmes Road 5724 Summer Trees Drive
Memphis, TN 38118 Memphis, TN 38134

6034858.4 Velita Thornton

EDR Topographic Map Library has been searched by EDR and maps covering the target property location as provided by
ENSAFE were identified for the years listed below. EDR’s Historical Topo Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topo Map Report includes a
search of a collection of public and private color historical topographic maps, dating back to the late 1800s.

NA 34.999573 34° 59' 58" North

MSCAA - E Holmes Road Phase I -89.967926 -89° 58' 5" West
Zone 16 North
229128.67
3877021.77
355.63' above sea level

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any
analyses, estimates, ratings, environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any property.
Additionally, the information provided in this Report is not to be construed as legal advice.
Copyright 2020 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

6034858 4 2



page

Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

2012, 2013 Source Sheets

2012
Pleasant Hill

7.5-minute, 24000
2013
Southeast Memphis

7.5-minute, 24000

1997 Source Sheets

1997
Southeast Memphis

7.5-minute, 24000
Aerial Photo Revised 1997

1993, 1996 Source Sheets

1993
Southeast Memphis

7.5-minute, 24000
Aerial Photo Revised 1990

1996
Pleasant Hill

7.5-minute, 24000
Aerial Photo Revised 1996

1982, 1983 Source Sheets

1982
Pleasant Hill

7.5-minute, 24000
Aerial Photo Revised 1975

1983
Southeast Memphis

7.5-minute, 24000
Aerial Photo Revised 1980

6034858 4 3



page

Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1973 Source Sheets

1973
Southeast Memphis

7.5-minute, 24000
Aerial Photo Revised 1973

1965 Source Sheets

1965
Southeast Memphis

7.5-minute, 24000
Aerial Photo Revised 1963

1961 Source Sheets

1961
Bartlett

15-minute, 62500
Aerial Photo Revised 1958

1960 Source Sheets

1960
Bartlett

15-minute, 62500
Aerial Photo Revised 1958

6034858 4 4
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Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1944 Source Sheets

1944
Hernando

15-minute, 62500

6034858 4 5



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

2012, 2013

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Southeast Memphis, 2013, 7.5-minute
S, Pleasant Hill, 2012, 7.5-minute

6034858 4 6



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1997

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Southeast Memphis, 1997, 7.5-minute

6034858 4 7



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1993, 1996

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Southeast Memphis, 1993, 7.5-minute
S, Pleasant Hill, 1996, 7.5-minute

6034858 4 8



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1982, 1983

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Southeast Memphis, 1983, 7.5-minute
S, Pleasant Hill, 1982, 7.5-minute

6034858 4 9



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1973

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Southeast Memphis, 1973, 7.5-minute

6034858 4 10



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1965

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Southeast Memphis, 1965, 7.5-minute

6034858 4 11



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1961

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Bartlett, 1961, 15-minute

6034858 4 12



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1960

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

TP, Bartlett, 1960, 15-minute

6034858 4 13



Historical Topo Map

page

SITE NAME:
ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

1944

0 Miles 0.25 0.5 1 1.5

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118
ENSAFE

SE, Hernando, 1944, 15-minute

6034858 4 14



Certified Sanborn® Map Report

Inquiry Number:

6 Armstrong Road, 4th floor 
Shelton, CT 06484
Toll Free: 800.352.0050 
www.edrnet.com

MSCAA - Holmes Road EA
E Holmes Road
Memphis, TN 38118

April 08, 2020
6034858.3



Certified Sanborn® Map Report 

Certified Sanborn Results:

Disclaimer - Copyright and Trademark Notice

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein
are the property of their respective owners.

page-

The Sanborn Library includes more than 1.2 million
fire insurance maps from Sanborn, Bromley, Perris &
Browne, Hopkins, Barlow and others which track
historical property usage in approximately 12,000
American cities and towns.  Collections searched:

Library of Congress

University Publications of America

EDR Private Collection

The Sanborn Library LLC Since 1866™

Limited Permission To Make Copies

Sanborn® Library search results 

Contact:EDR Inquiry # 

Site Name: Client Name:

 Certification #

PO #

Project

04/08/20

E Holmes Road
MSCAA - Holmes Road EA ENSAFE

5724 Summer Trees Drive
Memphis, TN 38118

6034858.3
Memphis, TN 38134

Velita Thornton
The Sanborn Library has been searched by EDR and maps covering the target property location as provided by ENSAFE were identified for
the years listed below. The Sanborn Library is the largest, most complete collection of fire insurance maps. The collection includes maps
from Sanborn, Bromley, Perris & Browne, Hopkins, Barlow, and others.  Only Environmental Data Resources Inc. (EDR) is authorized to
grant rights for commercial reproduction of maps by the Sanborn Library LLC, the copyright holder for the collection.  Results can be
authenticated by visiting www.edrnet.com/sanborn.

The Sanborn Library is continually enhanced with newly identified map archives. This report accesses all maps in the collection as of the
day this report was generated.

C70A-48DA-8363
NA

UNMAPPED PROPERTY

MSCAA - E Holmes Road Phase I

This report certifies that the complete holdings of the Sanborn Library,
LLC collection have been searched based on client supplied target
property information, and fire insurance maps covering the target property
were not found.

Certification #: C70A-48DA-8363

ENSAFE  (the client) is permitted to make up to FIVE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying this report solely for the
limited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR Account Executive, the client may be
permitted to make a limited number of additional photocopies. This permission is conditioned upon compliance by the client, its customer and their agents with EDR's
copyright policy; a copy of which is available upon request.

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE
OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE,
WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING,
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL
DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any
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EXECUTIVE SUMMARY

DESCRIPTION

Environmental Data Resources, Inc.’s (EDR) City Directory Abstract is a screening tool designed to assist 
environmental professionals in evaluating potential liability on a target property resulting from past activities.  
EDR’s City Directory Abstract includes a search and abstract of available city directory data.  For each 
address, the directory lists the name of the corresponding occupant at five year intervals.

Business directories including city, cross reference and telephone directories were reviewed, if available, at 
approximately five year intervals for the years spanning 1921 through 2017.  This report compiles 
information gathered in this review by geocoding the latitude and longitude of properties identified and 
gathering information about properties within 660 feet of the target property.

A summary of the information obtained is provided in the text of this report.

RECORD SOURCES

EDR's Digital Archive combines historical directory listings from sources such as Cole Information and Dun 
& Bradstreet. These standard sources of property information complement and enhance each other to 
provide a more comprehensive report.

EDR is licensed to reproduce certain City Directory works by the copyright holders of those works. The 
purchaser of this EDR City Directory Report may include it in report(s) delivered to a customer. Reproduction 
of City Directories without permission of the publisher or licensed vendor may be a violation of copyright.

RESEARCH SUMMARY

The following research sources were consulted in the preparation of this report. An "X" indicates where 
information was identified in the source and provided in this report.

Source TPYear Adjoining Text Abstract Source Image

2017 Cole Information Services - - - -
2014 Cole Information Services - - - -
2009 Cole Information Services - - - -
2006 Polk City Directory - - - -
2004 Cole Information Services - - - -
2003 Polk City Directory - - - -
1999 Cole Information Services - - - -
1997 R. L. Polk  Co., Publishers - - - -
1994 Cole Information Services - - - -
1992 R. L. Polk  Co. - - - -
1987 R.L. Polk  Co., Publishers - - - -
1982 R.L. Polk  Co., Publishers - - - -
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EXECUTIVE SUMMARY

Source TPYear Adjoining Text Abstract Source Image

1978 R.L. Polk  Co., Publishers - - - -
1973 R.L. Polk  Co., Publishers - - - -
1968 R.L. Polk  Co., Publishers - - - -
1963 R.L. Polk  Co., Publishers - - - -
1958 R.L. Polk  Co., Publishers - - - -
1953 R.L. Polk  Co., Publishers - - - -
1948 R.L. Polk  Co., Publishers - - - -
1943 R.L. Polk  Co., Publishers - - - -
1938 R.L. Polk  Co., Publishers - - - -
1932 R.L. Polk  Co., of Memphis, Publishers - - - -
1926 R.L. Polk  Co., of Memphis - - - -
1921 R.L. Polk  CO. - - - -
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TARGET PROPERTY: ADDRESS NOT IDENTIFIED IN RESEARCH SOURCE

The following Target Property addresses were researched for this report, and the addresses were not 
identified in the research source.

Address Researched Address Not Identified in Research Source

E Holmes Road 2017, 2014, 2009, 2006, 2004, 2003, 1999, 1997, 1994, 1992, 1987, 1982, 1978,  
1973, 1968, 1963, 1958, 1953, 1948, 1943, 1938, 1932, 1926, 1921



 

 

Appendix E  
Government Records 

  



Mineral Resources (https://www.usgs.gov/energy-and-minerals/mineral-resources-program)
/ Online Spatial Data (/) / Mineral Resource Data System (MRDS) (/mrds/)

Dudley Anderson Pit

Geologic information

Identification information

Deposit ID 10076012 (/mrds/show-mrds.php?dep_id=10076012)

MRDS ID W022891

Record type Site

Current site name Dudley Anderson Pit

Related records 10226902 (/mrds/show-mrds.php?dep_id=10226902)

Geographic coordinates

Geographic coordinates: -89.9637, 35.00317 (WGS84) 

Elevation 105

Political divisions (FIPS codes)
Shelby (county)

Tennessee (state)
United States (country)

North America (continent)
Land (continent)

USGS map quadrangles
Southeast Memphis (quadrangle 1:24,000 scale)

Memphis East (quadrangle 1:100,000 scale)
Blytheville (quadrangle 1:250,000 scale)

Hydrologic units (watersheds)
Horn Lake-Nonconnah (hydrologic unit)

Hatchie-Obion (hydrologic accounting unit)
Lower Mississippi-Hatchie (hydrologic subregion)

Lower Mississippi (hydrologic region)

Geographic areas

Country State County

 (https://www.usgs.gov/)

Past Producer in Shelby county in Tennessee, United States with 
commodity Sand and Gravel, Construction

Map (https://www.google.com/maps/place/35.00317,

XML (/mrds/xml/10076012) JSON (/mrds/json/10076012)

D (/mrds/grade-summary.php?dep_id=10076012)



Country State County

United States Tennessee Shelby

Commodities

Commodity Importance

Sand and Gravel, Construction Primary

Materials information

Materials Type of material

Sand and Gravel Ore

Nearby scientific data

(1) Loess (/geology/state/sgmc-
unit.php?
x=-89.9637&y=35.00317)

Economic information

Economic information about the deposit and operations

Development status Past Producer

Commodity type Non-metallic

Significant No

Land status

Ownership category Private

Reference information

Links to other databases

Agency Database name Acronym Record ID Notes

USGS Mineral Resources Data System MRDS W022891

Bibliographic references

List (/general/near-point.php?x=-89.9637&y=35.00317&d=0.01&format=html)Map (/mrds/map-us.html?x=-89.9637&y=35.00317&z=14)

Deposit

CRIB MINERAL RESOURCES FILE, RECORD NUMBER K001575.

Deposit

MESA HEALTH AND SAFETY INSPECTION REPORT AUGUST 6, 1975.



Reporter information

Type Date Name Affiliation Comment

Reporter 01-JAN-1973 Unknown U.S. Bureau of Mines

Deposit

PROPERTY IS OWNED BY DUDLEY ANDERSON AND IS OPERATED BY AL COSBY

Deposit

CONSTRUCTION COMPANY.

|DOI Privacy Policy (https://www.doi.gov/privacy) |Legal (https://www.usgs.gov/laws/policies_notices.html)

|Accessibility (https://www2.usgs.gov/laws/accessibility.html) |Site Map (https://www.usgs.gov/sitemap.html)

Contact USGS (https://answers.usgs.gov/)

|U.S. Department of the Interior (https://www.doi.gov/) |DOI Inspector General (https://www.doioig.gov/)

|White House (https://www.whitehouse.gov/) |E-gov (https://www.whitehouse.gov/omb/management/egov/)

|No Fear Act (https://www.doi.gov/pmb/eeo/no-fear-act) FOIA (https://www2.usgs.gov/foia)



Mineral Resources (https://www.usgs.gov/energy-and-minerals/mineral-resources-program)
/ Online Spatial Data (/) / Mineral Resource Data System (MRDS) (/mrds/)

Dudley Anderson Pit

Geologic information

Identification information

Deposit ID 10226902 (/mrds/show-mrds.php?dep_id=10226902)

MRDS ID W022891

MAS/MILS ID 0471570005

Record type Site

Current site name Dudley Anderson Pit

Alternate or previous names Al Crosby Construction Company

Related records 10076012 (/mrds/show-mrds.php?dep_id=10076012)

Geographic coordinates

Point of reference Ore Body

Geographic coordinates: -89.96369, 35.00321 (WGS84) 

Elevation 105

Political divisions (FIPS codes)
Shelby (county)

Tennessee (state)
United States (country)

North America (continent)
Land (continent)

USGS map quadrangles
Southeast Memphis (quadrangle 1:24,000 scale)

Memphis East (quadrangle 1:100,000 scale)
Blytheville (quadrangle 1:250,000 scale)

Hydrologic units (watersheds)
Horn Lake-Nonconnah (hydrologic unit)

Hatchie-Obion (hydrologic accounting unit)
Lower Mississippi-Hatchie (hydrologic subregion)

Lower Mississippi (hydrologic region)

Geographic areas

 (https://www.usgs.gov/)

Past Producer in Shelby county in Tennessee, United States with 
commodity Sand and Gravel, Construction

Map (https://www.google.com/maps/place/35.00321,

XML (/mrds/xml/10226902) JSON (/mrds/json/10226902)

D (/mrds/grade-summary.php?dep_id=10226902)



Country State County

United States Tennessee Shelby

Commodities

Commodity Importance

Sand and Gravel, Construction Primary

Nearby scientific data

Ore 
Body 
(1) 

Loess 
(/geology/state/sgmc-
unit.php?
x=-89.96369&y=35.00321)

Economic information

Economic information about the deposit and operations

Operation type Surface

Development status Past Producer

Commodity type Non-metallic

Significant No

Land status

Ownership category Private

Ownership information

Reference information

Links to other databases

Agency Database name Acronym Record ID Notes

U.S. Bureau of Mines Minerals Availability System MAS 0471570005

USGS Mineral Resources Data 
System

MRDS W022891 MAS references 
MRDS

List (/general/near-point.php?x=-89.96369&y=35.00321&d=0.01&format=html)Map (/mrds/map-us.html?x=-89.96369&y=35.00321&z=14)

Type Unknown

Owner Crosby Construction Co., Al

ID 4001451

Year 1981



Agency Database name Acronym Record ID Notes

Mine Safety and Health 
Administration

MSHA MSHA 4001451

Bibliographic references

Reporter information

Type Date Name Affiliation Comment

Reporter 15-NOV-1983 Eastern Field Operations Center (EFOC) U.S. Bureau of Mines

Deposit

CRIB MINERAL RESOURCES FILE, RECORD NUMBER K001575.

Deposit

MESA HEALTH AND SAFETY INSPECTION REPORT AUGUST 6, 1975.

Deposit

PROPERTY IS OWNED BY DUDLEY ANDERSON.

Deposit

RCF LIST 10/81

Deposit

NOT ON 1980 OR 1981 MSHA LIST; ASSUME PAST PRODUCER

|DOI Privacy Policy (https://www.doi.gov/privacy) |Legal (https://www.usgs.gov/laws/policies_notices.html)

|Accessibility (https://www2.usgs.gov/laws/accessibility.html) |Site Map (https://www.usgs.gov/sitemap.html)

Contact USGS (https://answers.usgs.gov/)

|U.S. Department of the Interior (https://www.doi.gov/) |DOI Inspector General (https://www.doioig.gov/)

|White House (https://www.whitehouse.gov/) |E-gov (https://www.whitehouse.gov/omb/management/egov/)

|No Fear Act (https://www.doi.gov/pmb/eeo/no-fear-act) FOIA (https://www2.usgs.gov/foia)



Mineral Resources (https://www.usgs.gov/energy-and-minerals/mineral-resources-program)
/ Online Spatial Data (/) / Mineral Resource Data System (MRDS) (/mrds/)

Anderson Pit

Geologic information

Identification information

Deposit ID 10300075 (/mrds/show-mrds.php?dep_id=10300075)

MAS/MILS ID 0471570038

Record type Site

Current site name Anderson Pit

Geographic coordinates

Point of reference Trench

Geographic coordinates: -89.96399, 35.00201 (WGS84) 

Elevation 110

Political divisions (FIPS codes)
Shelby (county)

Tennessee (state)
United States (country)

North America (continent)
Land (continent)

USGS map quadrangles
Southeast Memphis (quadrangle 1:24,000 scale)

Memphis East (quadrangle 1:100,000 scale)
Blytheville (quadrangle 1:250,000 scale)

Hydrologic units (watersheds)
Horn Lake-Nonconnah (hydrologic unit)

Hatchie-Obion (hydrologic accounting unit)
Lower Mississippi-Hatchie (hydrologic subregion)

Lower Mississippi (hydrologic region)

Geographic areas

Country State County

United States Tennessee Shelby

 (https://www.usgs.gov/)

Producer in Shelby county in Tennessee, United States with 
commodity Sand and Gravel, Construction

Map (https://www.google.com/maps/place/35.00201,

XML (/mrds/xml/10300075) JSON (/mrds/json/10300075)

D (/mrds/grade-summary.php?dep_id=10300075)



Commodities

Commodity Importance

Sand and Gravel, Construction Primary

Nearby scientific data

Trench 
(1) 

Loess 
(/geology/state/sgmc-
unit.php?
x=-89.96399&y=35.00201)

Economic information

Economic information about the deposit and operations

Operation type Surface

Development status Producer

Commodity type Non-metallic

Significant No

Land status

Ownership category Private

Ownership information

Reference information

Links to other databases

Agency Database name Acronym Record ID Notes

U.S. Bureau of Mines Minerals Availability System MAS 0471570038

Mine Safety and Health Administration MSHA MSHA 4002425

Bibliographic references

List (/general/near-point.php?x=-89.96399&y=35.00201&d=0.01&format=html)Map (/mrds/map-us.html?x=-89.96399&y=35.00201&z=14)

Type Unknown

Owner W. S. Johnson And Sons Sand And Gravel, Inc.

ID 4002425

Year 1980

Deposit

MSHA INSPECTION 5-20-80.



Reporter information

Type Date Name Affiliation Comment

Reporter 15-NOV-1983 Eastern Field Operations Center (EFOC) U.S. Bureau of Mines

Deposit

PHONE CALL 2-11-81.

Deposit

1981 MSHA LIST

Deposit

RCF & CMS LISTS 10/81

|DOI Privacy Policy (https://www.doi.gov/privacy) |Legal (https://www.usgs.gov/laws/policies_notices.html)

|Accessibility (https://www2.usgs.gov/laws/accessibility.html) |Site Map (https://www.usgs.gov/sitemap.html)

Contact USGS (https://answers.usgs.gov/)

|U.S. Department of the Interior (https://www.doi.gov/) |DOI Inspector General (https://www.doioig.gov/)

|White House (https://www.whitehouse.gov/) |E-gov (https://www.whitehouse.gov/omb/management/egov/)

|No Fear Act (https://www.doi.gov/pmb/eeo/no-fear-act) FOIA (https://www2.usgs.gov/foia)



































































































































































































































































































































































































































































































































































































































































































































 

 

Appendix F  
Miscellaneous Supporting Documents 

  



Melvin Burgess
Assessor Of Property

Shelby County Government

Property Location and Owner Information

Parcel ID 094400  00129

Property Address 0  HOLMES RD

Municipal Jurisdiction MEMPHIS

Neighborhood Number 00808B00

Tax Map Page 227

Land Square Footage 174240

Acres 4

Lot Dimensions 4AC 50/368.05X460+350/510IRR

Subdivision Name

Subdivision Lot Number

Plat Book and Page

Number of Improvements 0

Owner Name MEMPHIS SHELBY COUNTY 
AIRPORT AUTHORITY

In Care Of Owner Address 2491 WINCHESTER

Owner City/State/Zip MEMPHIS TN 38116



Appraisal and Assessment Information

Class EXEMPT

Land Appraisal $50,300

Building Appraisal $0

Total Appraisal $50,300

Total Assessment $0

Greenbelt Land Appraisal $0

Homesite Land Appraisal $0

Homesite Building Appraisal $0

Greenbelt Appraisal $0

Greenbelt Assessment $0



Improvement/Commercial Details

Stories

Exterior Walls

Land Use   - VACANT LAND

Year Built

Total Rooms

Bedrooms

Bathrooms

Half Baths

Heat

Fuel

Heating System

Fireplace Masonry

Fireplace Pre-Fab

Ground Floor Area

Total Living Area

Car Parking



Permits

Date of Permit Amount of 
Permit

Permit 
Number

Reason

09/02/1989 $0 250061

10/12/1981 $7,000 15370



Sales

Date of Sale Sales Price Deed Number Instrument 
Type

09/23/1988 $0 AS4457 WD

09/24/1981 $0 S79383 QC



Melvin Burgess
Assessor Of Property

Shelby County Government

Property Location and Owner Information

Parcel ID 094400  00128

Property Address 0  HOLMES RD

Municipal Jurisdiction MEMPHIS

Neighborhood Number 00808B00

Tax Map Page 227

Land Square Footage 6359760

Acres 146

Lot Dimensions 146AC

Subdivision Name

Subdivision Lot Number

Plat Book and Page

Number of Improvements 0

Owner Name MEMPHIS SHELBY COUNTY 
AIRPORT AUTHORITY

In Care Of Owner Address 2491 WINCHESTER

Owner City/State/Zip MEMPHIS TN 38116



Appraisal and Assessment Information

Class EXEMPT

Land Appraisal $100

Building Appraisal $0

Total Appraisal $100

Total Assessment $0

Greenbelt Land Appraisal $0

Homesite Land Appraisal $0

Homesite Building Appraisal $0

Greenbelt Appraisal $0

Greenbelt Assessment $0



Improvement/Commercial Details

Stories

Exterior Walls

Land Use   - VACANT LAND

Year Built

Total Rooms

Bedrooms

Bathrooms

Half Baths

Heat

Fuel

Heating System

Fireplace Masonry

Fireplace Pre-Fab

Ground Floor Area

Total Living Area

Car Parking



Permits

Date of Permit Amount of 
Permit

Permit 
Number

Reason

09/07/1989 $0 250060



Sales

Date of Sale Sales Price Deed Number Instrument 
Type

06/27/1988 $0 AM7860 WD

09/24/1981 $0 S79383 QC



Melvin Burgess
Assessor Of Property

Shelby County Government

Property Location and Owner Information

Parcel ID 094400  00107

Property Address 5478  SWINNEA RD

Municipal Jurisdiction MEMPHIS

Neighborhood Number 00808B00

Tax Map Page 227

Land Square Footage 4356000

Acres 100

Lot Dimensions

Subdivision Name

Subdivision Lot Number

Plat Book and Page

Number of Improvements 0

Owner Name MEMPHIS SHELBY COUNTY 
AIRPORT AUTHORITY

In Care Of Owner Address 2491 WINCHESTER

Owner City/State/Zip MEMPHIS TN 38116



Appraisal and Assessment Information

Class EXEMPT

Land Appraisal $727,800

Building Appraisal $0

Total Appraisal $727,800

Total Assessment $0

Greenbelt Land Appraisal $0

Homesite Land Appraisal $0

Homesite Building Appraisal $0

Greenbelt Appraisal $0

Greenbelt Assessment $0



Improvement/Commercial Details

Stories

Exterior Walls

Land Use   - VACANT LAND

Year Built

Total Rooms

Bedrooms

Bathrooms

Half Baths

Heat

Fuel

Heating System

Fireplace Masonry

Fireplace Pre-Fab

Ground Floor Area

Total Living Area

Car Parking



Sales

Date of Sale Sales Price Deed Number Instrument 
Type

10/25/1995 $0 FK6971 WD

09/14/1995 $0 FK6970 CD

07/21/1994 $0 EN2864 QC

07/20/1994 $0 EN2172 QC

10/14/1993 $0 290-676 PC

10/16/1990 $0 CM0533 QC

05/18/1988 $0 AM7518 QC



 

 

Appendix G 
Photo Log 



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property

Southeast Corner of East Holmes Road and Swinnea Road
Shelby County, Tennessee 

PPhhoottoo  11:: View of metal roofing observed on the ground within the southwest portion of the subject property. 
 
 

 
PPhhoottoo  22:: View of the broken concrete presumed to be from a former building structure in the north-central 

portion of the subject property. 
 



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property

Southeast Corner of East Holmes Road and Swinnea Road
Shelby County, Tennessee 

PPhhoottoo  33:: Partial view of the former gravel pit area in the northeast portion of the subject property. 
 

 

PPhhoottoo  44:: View of used tires observed along the west portion of the subject property.   
 

 
 



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property

Southeast Corner of East Holmes Road and Swinnea Road
Shelby County, Tennessee 

 
PPhhoottoo  55::  View of livestock feeding trough/ring observed in the northwest portion of the subject property. 

 
 

 
PPhhoottoo  66::  View of trash and debris observed in the north-central portion of the property.  Materials observed 

suggest a residential building may have been located in the area.   
 
 



 
 
 
 

 

Phase I Environmental Site Assessment  
Holmes Road Development Project Property

Southeast Corner of East Holmes Road and Swinnea Road
Shelby County, Tennessee 

 
PPhhoottoo  77::  View of north utility easement looking west toward Swinnea Road. 

 
 



 

 

 

 

 

 

 

 

 

 

SOLID WASTE CAPACITY INFORMTION 

SHELBY COUNTY, TN 



Active Solid Waste Facilites in Shelby County, Tennessee as of April 17, 2020
Facility Permit Number Permit Type Status Permittee Location City County Issuance

1 South Shelby Landfill SNL790000135 CLASS I Active BFI WASTE SYSTEMS OF NORTH AMERICA LLC 5494 Malone Road Memphis Shelby JAN-01-1978
2 North Shelby Landfill Class I SNL790000224 CLASS I Active BFI WASTE SYSTEMS OF NORTH AMERICA LLC 7111 Old Millington Rd Millington Shelby JAN-01-1988
3 North Shelby Landfill Class III DML790000122 CLASS III Active BFI WASTE SYSTEMS OF NORTH AMERICA LLC 7111 Old Millington Rd Millington Shelby JUN-29-2009
4 Frayser Business Development Center Demolition Landfill DML790000123 CLASS III Active Steven L. Williamson and Carol Williamson 2948 Thomas Street Memphis Shelby JUL-02-2009
5 Blaylock  Brown Construction, Inc. DML790000050 CLASS III Active BLAYLOCK & BROWN CONSTRUCTION, INC. 10636 Shelton Road Collierville Shelby JUN-09-1997
6 North Memphis Landfill, Inc. DML790000109 CLASS III Active NORTH MEMPHIS LANDFILL, INC. 382 Klinke Rd Memphis Shelby MAR-11-2002

7 Chandler Demolition Company,  Inc. DML790000074 CLASS IV Active CHANDLER DEMOLITION COMPANY, INC.
1223 North Watkins Street (Office)
955 Levee Road (Site)

Memphis Shelby SEP-26-1997

8 Shelby County Recycle Center CCC790001522 CONVENIENCE Active SHELBY COUNTY GOVERNMENT 1075 Mullins Station Road Memphis Shelby JUL-27-2005
9 South Shelby Landfill Processing Facility SWP790001430 PROCESSING Active BFI WASTE SYSTEMS OF NORTH AMERICA LLC 5494 Malone Road Memphis Shelby -

10 Combs Industrial Services DBA Onsite Environmental SWP790001528 PROCESSING Active Combs Industrial Services, Inc. dba Onsite Environmental2605 Chelsea & 2730 Mathews Memphis Shelby APR-13-2018
11 Switch Medical Waste Services, LLC SWP790001537 PROCESSING Active Switch Medical Waste Services, LLC 2706 Huntley Drive Memphis Shelby MAY-08-2017
12 Stericycle, Inc. SWP790000213 PROCESSING Active STERICYCLE, INC. 540 Rivergate Drive Memphis Shelby JUL-12-1990
13 North 2Nd Street Incinerator SWP790001036 PROCESSING Active CITY OF MEMPHIS 2401 North Second Street Memphis Shelby DEC-03-1990
14 Earth Complex City of Memphis SWP790001168 PROCESSING Active CITY OF MEMPHIS 2389 Hennington Avenue Memphis Shelby SEP-13-1994
15 Blaylock & Brown Construction SWP790001178 PROCESSING Active BLAYLOCK & BROWN CONSTRUCTION 10636 Shelton Road Collierville Shelby MAY-03-1994
16 North Shelby Solidification Facility SWP790001358 PROCESSING Active BFI WASTE SYSTEMS OF NORTH AMERICA LLC 7111 Old Millington Rd Millington Shelby MAY-05-2003
17 City Of Bartlett Solid Waste Complex-Incinerator SWP790001402 PROCESSING Active CITY OF BARTLETT 5250 Shelter Run Lane Bartlett Shelby NOV-21-2006
18 Aftermath Services LLC - TN TRF790001504 TRANSFER Active Aftermath Services LLC 3086 Summer Avenue Memphis Shelby JUL-23-2015
19 Trilogy MedWaste Southeast - Memphis TN TRF790001539 TRANSFER Active MedSafe Waste, LLC 5565 E. Raines Road Memphis Shelby JUN-30-2017
20 Medical Waste Services, LLC TRF790001543 TRANSFER Active Medical Waste Services, LLC 129 W. Trigg Avenue Memphis Shelby JUN-22-2017
21 Bellevue Transfer Station TRF790000099 TRANSFER Active CITY OF MEMPHIS 1500 North Bellevue Memphis Shelby JAN-01-1973
22 Collierville Transfer Station TRF790000231 TRANSFER Active TOWN OF COLLIERVILLE 450 East South Street Collierville Shelby JUL-12-1990
23 Waste Connections Of Tenn.Inc. Transfer Station TRF790001022 TRANSFER Active WASTE CONNECTIONS OF TENNESSEE, INC. 621 East Brooks Road Memphis Shelby OCT-29-1990
24 Scott Street Transfer Station TRF790001024 TRANSFER Active CITY OF MEMPHIS 309 Scott St. Memphis Shelby OCT-29-1990
25 Waste Management Of Tennessee Transfer Station TRF790001072 TRANSFER Active WASTE MANAGEMENT INC. OF TENNESSEE 3750 Hatcher Circle Memphis Shelby JUL-03-1991
26 Liberty Tire Recycling, LLC TRF790001397 TRANSFER Active Liberty Tire Recycling, LLC 3000 Elvis Presley Blvd Memphis Shelby SEP-26-2006
27 City Of Bartlett Solid Waste Complex TRF790001400 TRANSFER Active CITY OF BARTLETT 5250 Shelter Run Lane Bartlett Shelby AUG-30-2006
28 City Of Memphis Farrisview Transfer Station TRF790001403 TRANSFER Active CITY OF MEMPHIS 3211 Farrisview Blvd. Memphis Shelby NOV-09-2006

Source:
https://www.tn.gov/environment/program-areas/solid-waste/maps.html

CLASS I disposal facility accepts non-hazardous municipal solid wastes such as household wastes, approved special wastes, and commercial wastes.
CLASS II disposal facility accepts non-hazardous industrial wastes, commercial wastes and fill.
CLASS III disposal facility accepts Class IV wastes plus landscaping, land clearing and farming wastes.
CLASS IV disposal facility accepts construction/demolition wastes, shredded tires and waste with similar characteristics.
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REQUEST: Adopt Amendments to the Memphis and Shelby County 
Unified Development Code

EXECUTIVE SUMMARY

1. Items 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16 and 19 are relatively minor in nature and further explained in 
this staff report.

2. Item 1 will require construction debris landfills in the Heavy Industrial zoning districts to obtain a Special 
Use Permit from the Memphis City Council or Shelby County Board of Commissioners rather than be 
permitted by right. It will also require a 500-foot separation between landfills and schools and parks.

3. Item 4 will require a public hearing for any change in the controlling interest in ownership of a used car lot 
that has received a Special Use Permit from the Memphis City Council or Shelby County Board of 
Commissioners.

4. Item 9 will amend the opening paragraph of the Medical, University and Midtown Overlay Districts to 
clearly stipulate that the use tables of these districts apply, regardless if there is any new construction.

5. Item 14 will require signs to be posted along the portions of a street subject to a Residential Corridor 
Deletion application.

6. Item 17 provides that the Planning Director, rather than the Building Official, shall issue written 
interpretations of the Zoning Code (the UDC). The latter’s focus is primarily on the Building Code.

7. Item 18 will allow an up to 10% increase to a building setback to be processed administratively; currently, 
only decreases of up to 10% are permitted.

RECOMMENDATION

Approval



Staff Report April 12, 2018
ZTA 18-001 Page 2

2

Proposed language is indicated in bold, underline; deleted language is indicated in strikethrough.

1. 2.5.2 and 2.6.4D(2)(c) (new section): Landfills

During the deliberations for the expansion of a construction debris landfill at the corner of 
Thomas and Stage in Frayser earlier this year (OPD Case No. PD 17-14 for Memphis 
Wrecking Co.), the applicant’s agent stated he would investigate sites zoned Heavy 
Industrial in an effort to locate a property that would permit a construction debris landfill “by 
right” without the need to obtain a zoning entitlement through a public hearing process. This 
culminated with a public meeting held by the applicant in Hickory Hill where several “by right” 
sites within that neighborhood were allegedly discussed. This, in turn, resulted in a six-month 
moratorium passed by both the Memphis City Council and the Shelby County Board of 
Commissioners that affects any construction debris landfills that would be permitted by right 
in the Heavy Industrial zoning districts. When the Board of Commissioners passed its 
version of the moratorium, its members asked for several pieces of information to 
accompany any ordinance that would be promulgated pursuant to the moratorium. As this 
zoning text amendment is the ordinance resulting from that moratorium, responses to those 
inquiries are listed below.

a. History of the Zoning Code.
During its deliberations on the landfill moratorium on January 22, 2018, the Board of 
Commissioners asked for a history of how the zoning code has treated construction 
debris landfills over the years. See table below; the 1972 Zoning Code made no 
distinction between construction debris and sanitary landfills and required a Special Use 
Permit for both in both industrial zoning districts unless operated by a municipal 
government.  In 1981, the Zoning Code was amended to reflect a new type of landfills,
construction debris landfills, and permitted them by right in both industrial zoning 
districts.  This was further changed with the current Zoning Code, which allows 
construction debris landfills by right in only the Heavy Industrial zoning district.

Code Type of Landfill Light Industrial 
Zoning District

Heavy Industrial 
Zoning District

1972 Code All Landfills* Not permitted unless 
operated by a municipality

Special Use Permit

1981 Code Construction 
Debris Landfills

By Right By Right

1981 Code Sanitary 
landfills

Special Use Permit Special Use Permit

2018 Code Construction 
Debris Landfills

Special Use Permit By Right

2018 Code Sanitary 
Landfills

Special Use Permit Special Use Permit

*The 1972 Zoning Code made no distinction between construction debris landfills and 
sanitary landfills.
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b. Location of Heavy Industrial Zoning Districts
The areas shown in red in the map below indicate the location of the Heavy Industrial 
zoning district in Memphis and unincorporated Shelby County. The significant vacant 
parcels within these red areas are as follows: 

i. Woodstock, just south of the Millington City Limits
ii. Woodstock at Fite Road and US 51
iii. Cordova, Macon and Berryhill Roads
iv. Cordova, near and around Fisher Steel Road
v. Frank Pidgeon Industrial Park

c. Hazardous Waste
The Unified Development Code highlights several hazardous uses that require review 
under the Special Use Permit process, such as radioactive waste storage, waste 
incineration and others, but the Tennessee Department of Environment and 
Conservation (TDEC) is the primary government agency that regulates hazardous 
waste. TDEC has a tiered system for landfills based on the toxicity of the materials 
being stored at the landfill.

d. Capacity of Existing Landfills
The map below shows the landfills that fall under the jurisdiction of the Office of 
Planning and Development, the Unified Development Code, the Memphis City Council 
and the Shelby County Board of Commissioners. Below is a list of the names of the 
landfill, as well as the date they are expected to reach capacity.
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1. Memphis Wrecking Co., Class III: capacity date: ca. 2025
2. North Memphis Landfill – Fullen Dock, Class III: capacity date: ca. 2030
3. Chandler Demolition, Class III: currently only open to Chandler
4. Republic (formerly BFI) North Shelby Landfill, Class I capacity date: ca. 2140
5. Republic (formerly BFI) South Shelby Landfill, Class I: capacity date: ca. 2055

The recommendation below would be to require a Special Use Permit for construction debris 
landfills in both the Light and Heavy Industrial zoning districts, which is the current 
requirement for sanitary landfills under the UDC. This will involve changing the symbol for 
Construction Debris Landfills in the EMP, Light Industrial, zoning district in the Use Table 
from a solid box (“■”) to a hollow box (“□”). This recommendation also proposes to change 
the use known as “Construction Debris Landfill” to “Construction and Organic Debris 
Landfill” since both are regulated similarly by the State.

In addition, a new section of the Code is recommended that would mandate a 500-foot 
separation between all types of landfills and schools and parks, a requirement that the Code 
currently contains for buffers between landfills and residential areas (which is found in Item 
2.6.4D(2)(b)). This would involve the addition of a new Item, 2.6.4D(2)(c), which would read: 
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2.6.4D(2)(c): Landfill excavation or filling shall not be located within a minimum 
of 500 feet of any school or park, as measured from the property line of the 
landfill excavation or filling site to the property line of the school or park.

2. 2.5.2: Other Items related to the Use Table

Sub-Section 2.9.3I and Section 12.3.1 (the definitions section) includes solar farms in the list 
of items that fall under the definition of “major utilities.” However, under the Use Table in 
Section 2.5.2, solar farms are listed as separate uses and permitted by right in many more 
districts than major utilities. The following corrective action will address this: 

Minor utilities, except as listed below
Major utilities, except as listed below

Also, “message therapy” under “retail sales and service” needs to read “massage therapy:”

Hair, nail, tanning, message massage therapy and personal care service, barber 
shop or beauty salon

3. 2.6.1 and 12.3.1: Manufactured, Modular and Mobile Homes

Sub-Sections 2.6.1C and 2.6.1D contain use standards related to manufactured, modular 
and mobile homes. Section 12.3.1 contains definitions of these terms. There is some 
inconsistency between these three sections, particularly with regards to mobile homes, 
which are described as structures built after 1976 in Sub-Section 2.6.1D and as structures 
built before 1976 in Section 12.3.1. The following language addresses this inconsistency:

2.6.1C(8) (new section): See Section 12.3.1 for distinctions between manufactured 
and modular homes.

12.3.1: MOBILE HOME, CONFORMING: see Sub-Section 2.6.1D.

12.3.1: MOBILE HOME, NONCONFORMING: A structure manufactured before June 15, 
1976, that is not constructed in accordance with the National Manufactured Home 
Construction and Safety Standards Act of 1974, (42 U.S.C. § 5401 et seq.). It is a 
structure that is transportable in one or more sections that in the traveling mode is eight 
body feet or more in width and 40 body-feet or more in length, or, when erected on site, 
is 320 or more square feet and that is built on a chassis and designed to be used as a 
dwelling with or without a permanent foundation when connected to the required utilities 
and includes any plumbing, heating, air conditioning and electrical systems contained in 
the structure.

4. 2.6.3P(3)(h) (new section): Ownership of used car lots

Under the current ordinance, any new car lot requires the issuance of a Special Use Permit 
outside of the industrial zoning districts. However, one concern that the City Council has 
expressed during its last few reviews of used car lots is the efficacy of the conditions placed 
on the Special Use Permit when a change in ownership occurs. The language proposed 
below would require the approval of a Major Modification for any change in ownership of a 
used car lot:
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ABSTRACT 
 
At the request of Ensafe, Inc. and the Memphis Shelby County Airport Authority, Panamerican 
Consultants, Inc. performed a Phase I cultural resources survey of a 244. ac. (98.74 ha, or 
0.38125 mi.2) tract located southeast of the intersection of Holmes Road and Swinnea Road.  
Except for three energy transmission corridors, the property is wooded and the terrain is hilly to 
rolling, and dissected and typical of the west Tennessee loess region.  Review of TDOA records 
revealed that there are no previously archaeological sites within the tract, but THC has recorded 
two ca. 1935-1940 one-story plain traditional residences on Swinnea Road within the tract (SY-
31708A and SY-31607A).  Inspection of various archival sources revealed that the tract was 
likely not occupied until after Holmes Road and Swinnea Road were constructed ca. 1888-1927, 
and that at least five residences were once within the tract along these roads.  A four-person crew 
conducted the fieldwork from April 7 to 21, 2020 using shovel testing at 30 m intervals as the 
primary site detection method.  During the course of the survey 937 shovel test locations were 
documented within the tract, including two positive, 768 negative, and 167 “no-test” locations 
were planned tests were not excavated due to principally due to slope, water and past 
disturbances.  The survey resulted in the identification of five twentieth-century Historic loci; 
four former house or farmstead sites and a breached earthen dam.  Site forms were completed for 
these and submitted to the TDOA; however they declined to assign them site numbers (i.e., 
trinomials).   
 
All five identified cultural resources are recommended as not eligible for the NRHP.  As there 
are no NRHP listed, eligible or potentially eligible properties within the MSCAA Holmes Road 
tract, no further cultural resources work is recommended.   
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I.  INTRODUCTION 
 
At the request of Ensafe, Inc. and the Memphis Shelby County Airport Authority (MSCAA), 
Panamerican Consultants, Inc. (Panamerican) performed a Phase I cultural resources survey of a 
244. ac. tract located southeast of the intersection of Holmes Road and Swinnea Road.  The 
purpose of the survey was to identify any archaeological sites or historic properties that are listed 
on, eligible for, or potentially eligible for the National Register of Historic Places (NRHP) 
present within the area of potential effect (APE), and to provide appropriate management 
recommendations for any such resources identified.   
 
The fieldwork was conducted from April 7 to 21, 2020 under the direction of Andrew Saatkamp, 
RPA with a crew of three Archaeological Technicians including Alex Derrera, Jacob Mabray, and 
Savanna Moore.  The principal field method consisted of shovel testing at 30 m intervals.   

PROJECT BACKGROUND 
The MSCAA proposes to conduct site preparations within a 244 ac. tract located southeast of the 
intersection of Holmes Road and Swinnea Road in southeast Memphis.  The tract will be 
prepared for potential future lease to a distribution warehouse or a light industrial tenant.   

PROJECT LOCATION 
The study tract is a rectangular 244 ac. (98.74 ha, or 0.38125 mi.2) wooded parcel located 1.6 km 
south of Runway 36 R at the Memphis International Airport.  The tract is bounded by Holmes 
Road on the north, Swinnea Road on the west, the Tennessee-Mississippi state line on the south, 
and a half section line within Section 17 Township 1 South Range 7 West (T1S R7W) of the 
Chickasaw Meridian on the east.  The tract can be identified on the Southeast Memphis, TN 7.5-
min. quad (409 SE) and the Pleasant Hill, MS-TN 7.5-min. quad (Figure 1-01).   
 
Except for three energy transmission corridors, the property is wooded, and the terrain is hilly 
and dissected with elevations ranging from 390 ft. to <350 ft. (Figure 1-02).  An open 100 ft. 
wide Texas Gas pipeline corridor bisects the northern portion of the tract.  An open 200 ft. wide 
MLGW corridor containing two electrical high-volume transmission lines and a 24-in. natural 
gas pipeline bisects the southern portion of the tract.  An open 50 ft. wide Valero petroleum 
pipeline corridor is located on the western edge of the tract; it is adjacent to and parallel to 
Swinnea Road.  Drainage is principally to the northeast via Hurricane Creek, but the 
southwestern corner of the tract is drained by a tributary of Rocky Creek.   
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Figure 1-01.  Quad map locator for the MCSAA Holmes Road study area (2016 Southeast Memphis, TN 7.5-

min. quad. and 2016 Pleasant Hill, MS-TN 7.5-min. quad).   
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Figure 1-02.  Google Earth imagery showing the MCSAA Holmes Road study area.    
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II.  ENVIRONMENTAL SETTING 

GEOLOGY 
The project area is located on the western Tennessee loess sheet.  Stearns (1975) refers to the 
loess sheet as the West Tennessee Plain, and views it as a subregion of the Gulf Coastal Plain 
physiographic province (Fenneman 1938).  A more recent ecoregion map refers to this area as 
the Loess Plains (74b), a Level IV ecoregion within the Mississippi Valley Loess Plains (a Level 
III ecoregion; Griffith et al. 2004; Figure 2-01).  The Loess Plains cover 4,023 mi.2 in Tennessee, 
and the topography consists of level to gently rolling terrain that is the result of sequential 
deposition and erosion of Pleistocene (Late Wisconsin) loess.  Wide, flat bottomlands and 
floodplains are present within the Loess Plains and they harbor low gradient silt and sand 
bottomed steams; most of which have been channelized.   
 

 
Figure 2-01.  Project location shown on an ecoregions map of Tennessee (Griffith et al. 2004). 

 
The loess deposit is thickest (24 m) along the Mississippi River—this is the reason for the 
various Chickasaw bluffs—and it thins to the east (Stearns 1975).  Well logs from the Memphis 
Defense Depot reveal that the loess ranges 7.0–10.1 m thick in this area (Law Environmental 
1990).  Geologic studies of the loess sediments along Nonconnah Creek reveal that the loess is 
stratigraphically equivalent to the Late Wisconsin Peoria loess of the Upper Mississippi Valley 
(Cowell 1977).  Remains of American mastodon and other now-extinct Late Pleistocene 
megafauna have been discovered deeply buried within Memphis’s loess (Corgan and Breitburg 
1996).  Brister et al. (1981) date one such find on Nonconnah Creek to 17,000–23,000 years 
before present (YBP). 

SOILS 
There are two major soil regions in Shelby County.  The majority of the county, including the 
project area, is associated with “Soils of the Loess Region” which include alfisols, entisols, and 
ultisols (Springer and Elder 1980:19).  The soils in Loess Region are silty and fertile, and support 
some of the largest acreage of cropland in Tennessee (Springer and Elder 1980:19).  However, 
these soils are prone to erosion if not managed carefully, and can result in gullied land and 
stream head cutting.   
 
Examination of the “General Soil Map of Shelby County, Tennessee” (Sease et al. 1989) reveals the 
study tract lies within the Memphis-Grenada-Loring soil association.  This association is described 
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as “nearly level to sloping, well drained and moderately well drained, silty soils on broad uplands” 
(Sease et al. 1989:7).   
 
More specifically, review of soil survey maps (Sease et al. 1989:Sheet 86) reveals the study tract 
contains nine soil types or phases, as well as gullied land and water covered areas (Figure 2-02).  
The extent of these soils within the tract was calculated using the Web Soil Survey area on-line 
application (Table 2-01).  Loring silt loam is the most extensive soil type within the APE (31.0 
percent), and including four other phases of Loring soils that are represented within the tract, the 
Loring series covers 50.5 percent of the tract.  Loring series soils formed in loess, and are deep, 
moderately well drained and exhibit a fragipan (Sease et al. 1989:25).   
 

Table 2-01.  Soils represented within the study tract. 

Soil Type Soil 
Code 

Capability 
Unit 

Percent 
of APE 

Collins silt loam, 0 to 2 percent slopes, occasionally flooded, brief 
duration Co IIw-2 10.6% 

Falaya silt loam Fm IIw-1 8.2% 
Grenada complex, 5 to 12 percent slopes, eroded GgD3 VIe-2 15.1% 
Gullied land silty (udorthent) Gs None 9.6% 
Loring silt loam, 2 to 5 percent slopes LoB IIe-1 31.9% 
Loring silt loam, 5 to 8 percent slopes, eroded LoC2 IIIe-1 3.5% 
Loring silt loam, 8 to 12 percent slopes LoD IVe-1 0.7% 
Loring silt loam, 8 to 12 percent slopes, eroded LoD2 IVe-1 4.6% 
Loring silt loam, 5 to 12 percent slopes, severely eroded LoD3 VIe-1 9.8% 
Memphis silt loam, 2 to 5 percent slopes, moderately eroded MeB2 IIIe-1 1.9% 
Water W None 4.0% 

 
 
The Grenada series is represented by only one soil type (Grenada complex, 5 to 12 percent 
slopes, eroded), however it ranks second in extent across the tract (15.1 percent).  Grenada series 
soils are moderately well drained, silty soils with a fragipan, and formed in loess >4 ft. thick 
(Sease et al. 1989:17).   
 
The third best represented soil, Collins series (10.6 percent), are deep, level, moderately well 
drained and silty, and are first bottoms of streams (Sease et al. 1989:14).  They formed in silt 
loam sediments washed from adjacent loess hills.   
 
Falaya series rank fourth (8.2 percent), and are poorly drained silty soils on bottoms.  Memphis 
series, which are poorly represented in this tract, are similar to Loring soils, although they so not 
exhibit a fragipan.  
 
Note that five of the soil type-phases listed in Table 2-01 are characterized as eroded to severely 
eroded.  These soils are unlikely to contain significant archaeological deposits, because the 
surface soil horizon has been carried away by erosion.   
 
Because soils are indicators of past environments, soil types and/or phases can be used to predict 
a given tract’s potential for containing archaeological deposits.  The Natural Resources 
Conservation Service’s “Capability Unit/Class” classification is a measure of the limitations of 
each soil type that can restrict its use.  These Capability Unit/Class can be used by archeologists 
as indicators of the potential that a given soil type has for containing an archaeological deposit, 
because soils with few limitations are more likely to yield evidence of human occupation than 
soils with moderate or severe limitations.   
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Figure 2-02.  Soil map for the MSCAA Holmes Road tract.   
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From an archaeological standpoint, Capability Units/Classes are evaluated as followed: 
 

§ Unit/Class I soils have few limitations that restrict their use, and are considered to have a 
high probability of containing archaeological resources.  

§ Unit/Class II soils have moderate limitations, and are considered to have a moderate 
probability of containing archaeological resources.   

§ Unit/Class III and IV soils have severe limitations, and are considered to have a low 
probability of containing archaeological resources.  

§ Unit/Class V through VIII soils have very severe limitations, and are considered to have 
little to no probability of containing archaeological resources. 

 
A total of 50.7 percent of the APE is composed of Capability Unit II soils and has a moderate 
probability of containing archaeological resources; however 10.6 percent of this is associated 
with Collins silt loam, 0 to 2 percent slopes, occasionally flooded.  Class III and IV soils form 
10.7 percent of the project area, and Class VI soils form 24.9 percent of the project area.  The 
latter, which combined cover 36.6 percent of the tract, are considered low probability settings.   

DRAINAGE 
The MSCAA Holmes Road tract is located on a local drainage divide.  The principal drainage 
within the tract is Hurricane Creek, which flows northeasterly.  It is a short feeder stream—the 
study tract is essentially at its headwaters—that empties into Nonconnah Creek about 7 km to the 
northeast.   
 
Nonconnah Creek is one of the three major tributaries of the Mississippi River in Shelby County 
(the others being the Wolf and Loosahatchie rivers).  The Nonconnah Creek Watershed is 
located in northwest Mississippi and southwest Tennessee.  Nonconnah Creek flows for 
approximately 56 km (35 mi.) from its headwaters in Marshall County, Mississippi to its mouth 
at McKellar Lake in Shelby County, Tennessee.   
 
The southwestern portion of the tract drained by a southwesterly flowing unnamed tributary that 
feeds into Rocky Creek in De Soto County, Mississippi.  Rocky Creek flows west then 
northwest, emptying into Horn Lake Creek in Shelby County, Tennessee.  Horn Lake Creek was 
a tributary of the Mississippi River, but its hydrogeology is highly modified.   

FLORA 
Shelby County is part of the Mississippi Embayment Section of the Western Mesophytic Forest 
Region as described by Braun (1964:157), and the Tulip-Oak Forest as described by Shelford 
(1974:35).  Oak and Oak-Hickory floral communities predominate in this region along stream 
and river terraces, with swamp forest species predominating along low-lying floodplain areas.  
However, much of the modern landscape is so modified that the flora is in no way reflective of a 
natural setting.  Floral species within the former Oak and Oak-Hickory communities include 
white oak (Quercus alba), southern red oak (Quercus falcata), hickory (Carya sp.), and tuliptree 
(Liriodendron tulipifera) at higher elevations, with beech (Fagus grandifolia), sugar maple (Acer 
saccharum), and bald cypress (Taxodium distichum) occurring at only very low elevations such 
as those immediately abutting local drainages.  Undergrowth in these communities is 
characteristically sparse, with dogwood (Cornus florida), winged elm (Ulmus alata), persimmon 
(Diospyros virginiana), sassafras (Sassafras albidium), mulberry (Morus sp.), white ash 
(Fraxinus americana), and holly (Ilex sp.) accounting for the majority of species (Braun 
1964:157).  In particular, mast-producing species such as the various oaks and hickories 
represented an important subsistence resource for humans occupying this region. 
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FAUNA 
Faunal species occupying these communities include large mammals such as the white-tailed deer 
(Odocoileus virginianus) and black bear (Ursus americanus); smaller mammals such as opossum 
(Didelphis marsupialis), raccoon (Procyon lotor), rabbit (Syvilagus sp.), beaver (Casor 
canadensis), otter (Lutra canadensis), and squirrel (Sciurus sp.); and large terrestrial birds 
including wild turkey (Meleagris gallapavo).  Migratory waterfowl such as ducks (Anas sp.) and 
geese (Branta sp.) undoubtedly also frequented these communities on a seasonal basis.  Riverine 
species within these communities would have included fish species such as bass (Micropterus sp.), 
catfish (Ictalurus sp.), sunfish (Lepomis sp.), drum (Aplodinotus grunniens), and gar (Leisosteus 
sp.).  All the faunal species described immediately above would have offered important subsistence 
resources for humans occupying the area during prehistoric and historic times.   

PALEOCLIMATE/VEGETATION 
Paleoenvironmental conditions were substantially different in the late Pleistocene through the 
middle Holocene.  Delcourt et al. (1999) have synthesized current data and mapped vegetation 
reconstructions for the Central Mississippi Valley.  The discussion that follows is drawn from this 
summary.  During the Late Wisconsin full-glacial interval (18,000 YBP) the central Mississippi 
River valley was covered by boreal forest communities and a Spruce-Willow Forest was on the 
valley train surfaces that were fed by glacial meltwater from the Ohio River.  Post-glacial warming 
caused jack pine population to collapse about 14,000 YBP, but the area east of Crowley’s Ridge 
remained a Spruce-Willow Forest.  By 12,000 YBP warming temperatures lead to an expansion of 
Oak-Hickory Forest on abandoned braided steam terraces and the Spruce-Willow Forest became 
more restricted as the active channel of the Ohio River shifted east.  
 
By 10,000 YBP “the vegetation had become temperate to warm temperate in character” (Delcourt 
et al. 1999:25).  Sweetgum-Elm Forest and Willow-Cane Forest developed along and near the 
now-meandering Mississippi River, while the Oak-Hickory Forest continued to expand on 
abandoned braided stream terraces. 
 
At 8,000 YBP the effects of a warm and dry interval referred to as the Hypsithermal begin to be 
seen in the pollen record.  Drought-tolerant species expanded and the Oak-Hickory Forest that 
formerly covered the valley train to the west of the project area developed into an Oak-Hickory 
Savannah.  However, along and near the Mississippi River, Sweetgum-Elm Forest and Willow-
Cane Forest remained and Cypress-Tupelo Forest expanded in the backswamps.   
 
Regionally, the Hypsithermal was most strongly felt around 6,000 YBP and the arid conditions 
continued until after 4,000 YBP (Delcourt et al. 1999).  McNutt (1996) suggests that during 
7,500–5,500 YBP the strongest cultural impacts of the Hypsithermal were felt.  Willow-Cane 
Forest and Cypress-Tupelo Forest became “confined to the easternmost portion of the Eastern 
Lowlands along a relatively narrow meander belt” that would have included the Barnes Ridge 
area (Delcourt et al. 1999:26).  Within the backswamps, mesic lowland forest probably expanded 
into Cypress-Tupelo Forests because of dropping water tables.   
 
Modern floristic regions developed between 4,000 and 3,000 YBP with a return to wetter 
conditions.  The Sweetgum-Elm Forest re-expanded along drainages and Willow-Cane Forest 
“occupied a broadening and shifting Mississippi meander belt” (Delcourt et al. 1999:27).  
Changes in the locations of Willow-Cane, Sweetgum-Elm and Cypress-Tupelo Forests became 
dependent on shifts in channel morphology. 
 
In discussing the 1,000 YBP environment, Delcourt et al. (1999) note that portions of the Eastern 
Lowlands would have been covered by Ragweed-Grass Old Field vegetation.  This refers to 
“anthropogenically disturbed landscapes” (Delcourt et al. 1999:28), such as Native American 
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(Mississippian period) cornfields with early secessional grassland and thickets for cover.  
Delcourt et al. (1999:28) state, the “paleoecological ‘signature’ of cultural impact is 
characterized by occurrence of pollen grains of cereals such as maize; weedy herbs including 
ragweed, chenopods, and grasses; and spores of old-field ferns, such as bracken.” 

MODERN CLIMATE 
Shelby County’s climate is typical of the central Mississippi River valley, with hot summers and 
mild winters and abundant rainfall.  The average annual temperature in Memphis is 62û F, 
although extremes of 106û F and -11û F were recorded during 1931–1960 (Sease et al. 1989:2).  
The growing season is long (238 days), extending from late March to mid-November (Sease et 
al. 1989:3).  July is the warmest month, with daily average maximum and minimum 
temperatures of 92.1û F and 71.5û.  January is the coldest month, with daily average maximum 
and minimum temperatures of 50.6û F and 33.4û (Sease et al. 1989:Table 1).   
 
Rainfall amounts vary throughout the county, with differences of up to 2 in. per annum recorded 
between the western and eastern portions (Sease et al. 1989:2).  The average precipitation per 
annum is 49.73 in. (Sease et al. 1989:Table 1).  Precipitation is normally heaviest during the winter 
and early spring months, with January, on average, having 6.07 in. (Sease et al. 1989:Table 1).  
Fall is the driest season and October, with an average of 2.72 in. of precipitation, is the driest 
month (Sease et al. 1989:Table 1).   
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III.  CULTURAL BACKGROUND 
 
The following is a summary of the prehistoric and historic cultural sequence of western 
Tennessee.  Each of these periods is defined by characteristic artifact assemblages and patterns 
of subsistence and settlement.  The prehistoric period in the southeastern U.S. is traditionally 
divided into four major periods: Paleoindian, Archaic, Woodland, and Mississippian.  

PREHISTORIC SEQUENCE 

PALEOINDIAN PERIOD 
Paleoindian occupations represent the first well-accepted occurrence of humans in the Western 
Hemisphere.  These populations are generally thought of as highly adaptive, mobile hunter-
gatherers whose recent ancestors were Upper Paleolithic Siberians who migrated across the 
present Bering Strait during the Late Pleistocene, when sea levels were ca. 60 m lower.  During 
the Late Glacial era, when initial human colonization of the Southeast is postulated (ca. 11,000–
8000 B.C.), climatic changes followed the receding of the continental ice sheets, and there was a 
widespread extinction of megafauna.  The environment at this time is usually interpreted to have 
been spruce and/or pine-dominated boreal forest (Saucier 1978). 
 
Research on Paleoindian diagnostics (Anderson et al. 1990) indicates that the period may be 
subdivided into Early (ca. 9500–9000 B.C.), Middle (ca. 9000–8500 B.C.), and Late (ca. 8500–
8000 B.C.) stages, based on changes in hafted biface morphology.  No radiocarbon dates are 
available to confirm independently the accuracy of the subdivision. 
 
Aboriginal groups of the period were likely small, mobile bands dependent upon a hunting-and-
gathering economy.  Although they may have hunted some of the megafauna that became extinct 
at the end of the Pleistocene, such as mastodon (Mammut americanum), bison (Bison bison 
antiquus), and ground sloth (Megalonyx sp.), it is likely that the subsistence base was varied and 
included a number of plant and animal foods.  One of the nearest firm associations of a fluted 
point with mastodon remains is well north of western Tennessee at the Kimmswick bone bed in 
Missouri (Graham et al. 1981), although a possible association at Mississippi River Island No. 35 
to the south should be noted as well (S. Williams 1957).  No artifacts are associated with the 
Nonconnah Creek Mastodon find (Brister et al. 1981).  

DALTON PERIOD 
The Dalton period is considered a transitional phase between the Paleoindian and Archaic 
traditions.  The key distinguishing feature of the material culture is the unfluted, serrated Dalton 
point, but the Dalton tool kit includes a number of other diagnostic special-function tools and a 
woodworking adz (Morse and Morse 1983, 1996).  Dalton points recovered from a Forked Deer 
River context are noted by G.P. Smith (1996:101) as being long, thin forms with only a minimal 
amount of constriction in the hafting area.  Goodyear (1982) suggests that Dalton represents a 
distinct temporal horizon dating to 8500–7900 B.C.  While technologically similar to 
Paleoindian, Dalton assemblages suggest an adaptive pattern more akin to later Archaic cultures.  
One of the most important game species from this time to the contact era seems to have been the 
white-tailed deer (Morse and Morse 1983:71).  During the Dalton period, the Mississippi River 
meander system was established in the lower valley and was working northward, but a braided 
stream regime still existed.  
 
Dalton components are better represented in northwestern Tennessee than are the preceding 
Early and Middle Paleoindian diagnostics, although much is yet to be learned about this temporal 
period.  Mainfort (1996a:80) notes that the only two examples of Dalton components recovered 
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from the Reelfoot Basin of extreme northwestern Tennessee were collected from predominantly 
Mississippian-component sites.  Sites 40OB123 and 40OB127, approximately 1 mi. apart, have 
yielded one Dalton artifact each.  Mainfort (1996a) further notes that a “fairly large Dalton site” 
has been reported by a local collector in the Reelfoot area, although the location of that site has 
yet to be determined.  In Fayette County, G.P. Smith (1996:101) notes the presence of a Dalton 
component in a relatively shallow context at 40FY13. 
 
In the 1960s the Ford-Redfield survey project identified a concentration of Dalton components in 
northeastern Arkansas (Redfield 1971; Redfield and Moselage 1970).  Important sites such as 
Brand (Goodyear 1974), Sloan (Morse 1975, 1997), and Lace (Morse and Morse 1983) produced 
evidence for some of the oldest cemeteries in the New World and revealed other features 
interpreted as living floors and shelter remains.  The distribution of sites and site types along the 
major drainages has also led to the formulation of competing settlement-pattern models for band-
level societies (Morse 1975, 1977; Price and Krakker 1975; Schiffer 1975), which have been 
succinctly commented upon by McNutt (1996:191–192).  

ARCHAIC PERIOD 
The Archaic is usually thought of in terms of three subperiods: Early (ca. 8000–5000 B.C.), 
Middle (5000–3000 B.C.), and Late (3000–1500 B.C.).  Temporal divisions of the Archaic are 
primarily based on the occurrence of distinctive projectile points.  Throughout Archaic times a 
hunter-gatherer lifeway appears to have continued, and it was focused on essentially the same 
flora and fauna as represented in the natural environment today.  The Archaic is perceived as a 
time of regional “settling in,” when an efficient utilization of the environment was keyed to 
highly cyclical, repetitive seasonal activities continued by indigenous groups over thousands of 
years (Caldwell 1958).  Some seasonal movement to exploit econiches was probably required, 
but Archaic populations, compared to Paleoindian, are generally portrayed as being attached to 
localities, river valleys, or regions.  A total of 31 sites with known or probable Archaic 
components have been recorded in the Reelfoot Basin of extreme northwestern Tennessee 
(Mainfort 1996a:80).  Additionally, numerous other sites with Archaic components have been 
recorded in all the major river valleys in western Tennessee (G.P. Smith 1979).  Relatively little 
is known about this temporal period in this area of the Southeast.  In the Central Mississippi 
Valley, virtually no Archaic sites have been excavated, and indeed these components appear to 
have been overlooked by archaeologists more concerned with ceramic-period adaptations 
(McNutt 1996:194; S. Williams 1991).  
 
Concerning the Early Archaic period, McNutt (1996:194) notes that “we can see several 
projectile points coming into the Valley from the west and north, probably in conjunction with 
the prairie expansion and dry econiches during the Hypsithermal.”  Point forms considered 
diagnostic for the Early Archaic include Big Sandy, Hardin, Plevna, and Lost Lake (G.P. Smith 
1996:101).  For northeastern Arkansas, Morse and Morse (1983) proposed a series of horizon 
markers that grade from classic Early Archaic Corner-Notched forms (ca. 7500–7000 B.C.) into 
Middle Archaic Basal Notched forms.  
 
The Middle Archaic period was marked by a shift in subsistence modes.  This was possibly due 
to environmental changes caused by a climatic episode called the Hypsithermal which is dated 
7000–3000 B.C. (McNutt 1996) or 8000–4000 B.C. (Morse and Morse 1983).  This change 
resulted in restricted deciduous forest occurrence, limiting the availability of certain floral and 
faunal resources.  The cultural impact of this warming trend appears to have been most strongly 
felt from 5500–3500 B.C.  Several settlement models regarding human adaptation during the 
climatic optimum have been posited.  Morse and Morse (1983) propose that the western 
lowlands of northeastern Arkansas were largely abandoned for the uplands (Ozark Plateau and 
its escarpment).  However, in the lower Tennessee/Cumberland region, populations appear to 
have congregated at a limited number of floodplain locations, producing deep middens (Nance 
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1987).  M.J. Higgins (1990) proposed that the drying of the uplands forced people into the 
floodplain (American Bottom).  Cypress Creek II, Eva, and perhaps some side-notched forms are 
noted as the diagnostic point forms from this temporal period (G.P. Smith 1996:101). 
 
The Late Archaic began at the end of the Hypsithermal climatic episode (ca. 3000 B.C.) and the 
establishment of the modern climatic regime.  The Mississippi River was by then a well-
entrenched meander belt-type fluvial system and adapting to this type of environment was 
critical for human occupation.  There is evidence for more sedentary lifeways and possibly 
limited horticulture was being employed, as sunflower, squash, and other cultivated native 
starchy seed annuals appear in the archaeobotanical record at this time in the other areas of the 
Southeast.  Late Archaic settlement models typically have a seasonal round aspect, and there is 
evidence that the substantial “winter” villages, typically located on major streams, were actually 
occupied year round.  Both earthen and shell mounds appear in the archaeological record in the 
Southeast at this time.  
 
The Late Archaic is characterized by a substantial increase in the number of sites, cultural 
elaboration, and widespread trade.  The period opened with the Benton culture, represented in 
the diagnostic material record by the Benton projectile point.  G.P. Smith (1996:102) notes that 
two sites in western Tennessee yielded settlement-pattern information regarding Benton culture.  
Geographical positioning of these sites appears to represent a Benton trend toward the habitation 
of low stream terraces in western Tennessee.  Excavations at 40FY13 and 40GB42 revealed a 
heavy dependence on mast-bearing species such as the hickory, and 40FY13 further revealed 
Benton structural remains, interpreted as bent-pole rectilinear to ovate dwellings.  Flexed burials 
at 40GB42 are at present tentatively tied to the Benton component at this site.  Subsequent 
cultures of the Late Archaic in western Tennessee are very poorly understood.  Such cultures 
may be represented by the Bartlett and Macintire, variety A projectile points as described by G.P. 
Smith (1979), although little is known about the Late Archaic cultures that produced these lithic 
artifacts. 

POVERTY POINT 
Poverty Point, or Terminal Late Archaic, components are distinguished by the appearance of 
large mounds, earthworks, clay balls or “Poverty Point Objects,” microlithics, lapidary work, 
raw material trade, and specialized manufacturing sites.  The Poverty Point period (1500–500 
B.C.) is considered one of three cultural “zeniths” in prehistoric Southeastern studies.  In other 
portions of the Southeast, these components are referred to as Gulf Formational (Walthall 1990 
[1980]) and include fiber-tempered ceramics as a diagnostic (Morse and Morse 1983:124).  In 
western Tennessee, fiber-tempered ceramics occur only occasionally in the Nonconnah and 
Lambert complexes of the Terminal Late Archaic, and most likely represent trade items obtained 
from groups farther to the south (G.P. Smith 1996:104). 
 
Midden mounds and gathering camps appear in the archaeological record at this time and reflect 
semi-sedentary populations (McNutt 1996; Morse and Morse 1983).  G.P. Smith (1996:104) 
notes the presence of a Lambert complex component at 40FY13, possibly representing a 
Terminal Late Archaic mast-collection site.  Site 40GB42 yielded similar components, although 
there they are attributable to the Kenton complex of the Terminal Late Archaic. 
 
Clay balls are thought to have been a substitute for boiling stones and have considerable time 
depth, apparently extending into the early Middle Woodland; thus they cannot be used as 
exclusively Poverty Point component markers.  A variety of stemmed projectile points are 
characteristic of the period, including Burkett-Etley-Gary forms, similar to Ledbetter-Pickwick-
Mulberry Creek points, and the Weems-Wade-Dyroff-McIntire forms, which lead into the Early 
Woodland. 
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G.P. Smith (1979, 1996; G.P. Smith and McNutt 1988) has repeatedly proposed a series of 
Poverty Point complexes for the interior drainages (loess region) of western Tennessee.  The 
nine complexes he delineates are based primarily on pre-1975 fieldwork.  His complexes are 
spatially discrete and distributed along the terraces of the smaller river bottoms that characterize 
the region.  They are distinguished by variations in baked clay ball and preliminary projectile 
point types and varieties.  The complexes are akin to phases and have been strongly criticized by 
Mainfort (1994) who remarks “While such a fine-scale typology may be useful, Smith does not 
demonstrate its value beyond documenting intra-regional variation and even that may be 
premature considering the fact that most of the data are derived from surface collections” (J.K. 
Johnson 1993:67).  

WOODLAND PERIOD 
During the Woodland period, intensification in horticultural methods, construction of 
earthworks, elaboration of artistic expression, and burial rituals are all thought to be related to 
the reorganization of social structure.  For at least part of the year, a sedentary group was needed 
to plant, tend, and harvest crops.  Sedentism and communal labor efforts promoted territorial 
circumscription.  This period was also characterized by increased variety and use of ceramics.  
Ceramic types and varieties are thus a primary consideration in interpreting settlement patterns 
and chronological progression of the Woodland period.  Considerable archaeological attention 
has been focused on these ceramic cultures, and a number of phases and phase sequences have 
been proposed.  However, the reader should be aware that these phase assignments are highly 
problematic and have received strong criticism in the recent past (Mainfort 1994). 
 
The Early Woodland or Tchula period is viewed by G.P. Smith (1996:104–105) as a continued 
occupation by the distinct cultural complexes of the previous Poverty Point period.  Tchula 
period diagnostic ceramics, including Tammany Punctated, Cormorant Cord Impressed, Twin 
Lakes Punctated, and Withers Fabric Impressed, are poorly represented in the archaeological 
assemblage from western Tennessee and Kentucky (Lewis 1996:51–53; Mainfort 1996a:81–82).  
According to Mainfort and R.B. Lewis, this poor representation is most likely attributable to the 
lack of temporally specific research projects aimed at the recovery of data regarding Tchula 
period occupations.  
 
The most intensively investigated Early Woodland component in western Tennessee is the 
Fulmer site (40SY527), located on a finger ridge on the margin of the Loosahatchie floodplain 
near Arlington, Tennessee (Weaver et al. 1996, 1999).  Approximately 62 percent of this small, 
essentially single-component open-habitation site was formally excavated, resulting in detailed 
data regarding Tchula period site structure.  Activity and midden areas in the lee of the 
prevailing wind around a central hearth were suggested by artifact distributions.  Numerous 
reconstructed vessel sections recovered here revealed that the conoidal bowl/beaker was 
overwhelmingly the most common vessel form (n=35), followed by medium jars (n=11), large 
flaring-rim bowls (n=5), and other bowl and jar forms.  Fabric impression was the most common 
surface decoration, but slipped, punctated, and cord-impressed vessels were also manufactured, 
often with folded rims.  Several 14C samples were dated, but the resulting dates (A.D. 970, 980, 
1060, 1520, 1750, and 1780; uncalibrated) were considered invalid (i.e., rejected).  Most features 
at the site were heavily disturbed by tree roots, rodent burrowing, and other processes, including 
early twentieth-century plowing, and the radiocarbon dates may date these post-depositional 
disturbances.  Comparative review of the regional literature led the authors to suggest that 
Fulmer was affiliated with the Turkey Ridge phase of the Lake Cormorant Horizon, with a likely 
occupation ca. 400–100 B.C. 
 
Another important late Tchula period component is a large site within the Reelfoot Basin, the 
MacDonald High site (40LK44).  This site may have originally contained as many as 40 mounds; 
however, it has now been completely destroyed by agricultural activity (Mainfort 1996a:81–82).  
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The Middle Woodland period featured elaborate burial ceremonialism and artistic expression, 
and represents the second major cultural zenith in the prehistoric Southeast.  In the Ohio Valley, 
the Middle Woodland period is referred to in terms of Hopewell, while in the Lower Mississippi 
Valley this period is characterized as Marksville.  Diagnostic ceramics from the Middle 
Woodland period include sand-tempered ceramics including Marksville Stamped and Marksville 
Incised (McNutt 1996:213).  Two major Marksville sites are located within the Reelfoot Basin of 
Southwestern Kentucky: the Amberg and Hickman Earthworks, 15FU37 and 15FU39–44 
respectively.  
 
The major Middle Woodland site of the region is Pinson Mounds (40MD1).  Originally 
considered to be a Mississippian period site, subsequent archaeological investigations at Pinson 
(Fischer and McNutt 1962; Mainfort ed. 1980; Morse and Polhemus 1963) have provided ample 
radiocarbon dating evidence for a Middle Woodland temporal assignment.  Site 40MD1 is 
interpreted as a large Middle Woodland ceremonial center utilized by “relatively small groups of 
semi-sedentary peoples” (Mainfort 1986) on a seasonal and/or infrequent basis.  Middle 
Woodland settlement-pattern information has also been recovered (Broster and Schneider 1977) 
from 23 sites in the vicinity of Pinson.  
 
The Late Woodland or Baytown period represents a period of change characterized by a 
population increase accompanied by decentralization and the continuing adaptation of agriculture 
to riverine environments (B.D. Smith 1986).  Both characteristics of this temporal period may 
have represented a response to over-exploitation of local resources (McNutt 1996:217).  
Diagnostic Late Woodland ceramics consist entirely of clay-tempered types including Baytown 
Plain, Mulberry Creek Cord Marked, and Larto Red Filmed (Phillips 1970).  Morse and Morse 
(1983) note that small, triangular projectile points such as the Hamilton and Madison types are 
diagnostic of the Late Woodland period and subsequent temporal periods as well.  However, the 
general paucity of lithic artifacts from the Late Woodland may be related to the introduction of 
the bow and arrow ca. 700 A.D. (Blitz 1988), which may have reduced “the production of stone 
points to near zero” (Dunnell and Feathers 1991:26).  

MISSISSIPPIAN PERIOD 
Hallmarks of the Mississippian period include population increase, intensive floodplain 
settlement, greater emphasis on agricultural activity, earthwork construction on celestial 
alignments, inter-regional exchange of exotic items, shell-tempered ceramics, and possibly bow 
warfare.  These factors and the development of a distinctive elite iconography are associated 
with the rise of conscripted, complex sociopolitical systems, which we now refer to as 
chiefdoms.  A complex mosaic of competing chiefdoms dominated the late prehistoric 
Southeastern political landscape.  These chiefdoms were documented by the Spanish explorers at 
the close of the Mississippian period, which is the final Native American cultural development.  
 
Early Mississippian cultures initiated a shift toward the production of sparse shell-tempered 
ceramic vessels, construction of rectilinear domestic structures, and a heavy dependence upon 
maize-based agriculture for subsistence.  The distribution of Early or “emergent” Mississippian 
occupations on the loess sheets of northwestern Tennessee is relatively poorly understood when 
compared to the remainder of the Central Mississippi Valley, with the exception of the Samburg 
(40OB1) and Foxhole (40LK10) sites in the Reelfoot Basin.  Farther south, however, excavations 
at the Shelby Forest site (40SY489) revealed a Varney horizon occupation, the earliest cultural 
horizon in the Mississippian period, characterized by a prevalence of red-filmed ceramics 
(Varney Red) in the assemblage (McNutt 1988, 2015; McNutt and Fain 1990).  
 
The Middle Mississippian period is characterized by the appearance of palisade-fortified 
villages, geographically expressed across the landscape in relation to an increasing adaptation to 
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maize agriculture.  Population density, house and storage pit size, vessel forms, and tool types 
visible in the archaeological assemblage further reflect an adaptation to and concentration upon 
agrarian subsistence (McNutt 1996:230).  Middle Mississippian components in western 
Tennessee are, once again, poorly understood in comparison to surrounding areas.  Two sites in 
the Reelfoot Basin, 40LK2 and 40LK3, offer the only Middle Mississippian occupational 
expressions in this portion of the state.  Not until traveling much farther south does one 
encounter evidence of another Middle Mississippian occupation, the Chucalissa site (40SY1), 
located in extreme southwestern Tennessee. 
 
The Late Mississippian period represents the final prehistoric cultural climax in the Southeastern 
U.S. and is predominantly characterized by a wide variety of elaborately decorated ceramic 
vessel types.  A large number of Late Mississippian sites have been located and investigated in 
western Tennessee, although a surprising amount of information has yet to be published 
regarding these sites (Mainfort 1996b:172).  G.P. Smith (1996:112–117) has defined three 
primary phases of the Late Mississippian period in western Tennessee.  Smith’s phases include 
(1) the Walls Phase, located in extreme southwestern Tennessee and northern Mississippi; (2) the 
Tipton Phase, located in middle western Tennessee; and (3) the Jones Bayou Phase, located 
immediately north of the Tipton Phase, representing the closest of these three phases to the 
current project area.  Mainfort (1996b) presents the most complete account of this temporal 
period for western Tennessee to date, although he notes that much work is needed before a 
complete understanding of the Late Mississippian cultures will be possible.  Important Late 
Mississippian sites in western Tennessee include Sweat, Porter, Jones Bayou, Fullen, Graves 
Lake, Hatchie, Richardson’s Landing, Wilder, Rast, Jeter, and Chucalissa.  However, 
northwestern Tennessee is relatively devoid of Late Mississippian period sites, a notion that has 
been addressed by S. Williams (1980, 1990) in his “Vacant Quarter Hypothesis.”  

PROTOHISTORIC PERIOD 
This period is generally considered to have begun with the first appearance of European peoples 
in the Southeast.  The De Soto expedition is thought to have crossed the Mississippi River near 
Walls, Mississippi, in June 1541, after following an upland trail from their 1540 winter camp 
with the proto-Chickasaw in northeastern Mississippi (Dye 1993).  Sites along the Mississippi 
River that were occupied after initial European contact have been termed Armorel phase 
components, and a number of horizon markers are proposed (S. Williams 1980).  
 
Protohistoric sites in western Tennessee (A.D. 1541–1650) produce low frequencies of European 
trade goods (rarely Spanish, more typically French beads and brass) in association with Late 
Mississippian artifact types, including quantities of the ceramic type Campbell Appliqué 
(Mainfort 1996b:179).  Protohistoric components are relatively infrequent in comparison to 
southeastern Missouri and northeastern Arkansas, and are essentially absent from the interior 
drainages of the loess sheet.  The key sites for this period in western Tennessee, Otto Sharpe and 
Graves Lake, are both located near the Mississippi River.  

HISTORIC ABORIGINAL PERIOD 
Terming seventeenth-century aboriginal occupations as “historic” versus “protohistoric” is a 
rather arbitrary division, as by this point Native American culture had irreversibly changed from 
pre-European contact lifeways.  Western Tennessee is noteworthy for its general absence of 
historic aboriginal tribes, although the Chickasaw claimed the region as a hunting ground (Satz 
1979:11).   
 
The Chickasaw were a Muskogean group that occupied the northeastern portion of Mississippi 
“between the heads of the Tombigbee and Tallahatchie Rivers” (Swanton 1946:116).  The De 
Soto expedition is believed to have encountered the Chickasaw in 1540.  During the late 
seventeenth-century they were armed by English traders, and became aligned with British 
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interests.  Their population ca. 1700 is estimated to have been 3,000–5,000 (Swanton 1946:119).  
Chickasaw slave raiding parties “were responsible for much of the disturbance along the lower 
Mississippi” during the colonial period (Swanton 1946:117).   
 
The Chickasaw claimed territory far to north of Mississippi as hunting grounds (including the 
Memphis area), and in a 1786 treaty their northern boundary was fixed at the Ohio River.  
Increasing pressure from American settlers lead to a series of treaties (land cessions) during the 
early nineteenth century that culminated in 1832 with the Treaty of Pontotoc.  The actual 
removal of the Chickasaws from Mississippi “extended from 1837 to 1847” and they settled on 
Choctaw lands Indian Territory (Oklahoma; Swanton 1946:118).  In 1855 they were granted 
their own land within Indian Territory (Yenne 1986:40). 
 
Galloway (1995:267) laments, “only limited archaeological excavation has been conducted on 
Chickasaw sites in the vicinity of Tupelo, Mississippi”.  One of the more spectacular amateur 
finds made in the vicinity of Tupelo was the 1956 discovery of a Chickasaw burial that is 
interpreted as the remains of Pomingo (Atkinson 2000).  This elaborate burial contained a silver 
Washington Peace Medal; silver arm and wrist bands; a silver cross; two silver gorgets; a 
flintlock rifle; and various other European trade goods. 

HISTORIC ERA 

COLONIAL PERIOD 
In the waning sixteenth and seventeenth centuries, more or less continuous contact was 
established between European and aboriginal populations.  Initial Spanish, French, and English 
settlements were all located on the coast.  The English established Jamestown in 1607, and in 
1609 King James I granted a charter to the London Company for a vast region that included 
present-day western Tennessee.  The coastal Virginians armed the local Westo Indians, who 
proceeded to raid the Muscogee, or Creeks, who lacked firearms (Braund 1993:28).  Such direct 
and indirect European-induced social disruptions, such as introduced disease (Ramenofsky 
1987), would characterize the entire Colonial period and lead to shifting allegiances as the 
European powers struggled for territory and profits in North America. 
 
In 1665, all land south of 36° 30' was granted to the Lord Proprietors of Carolina by King 
Charles II, including what is present day Tennessee.  The English established Charlestown in 
1670, and in 1685 Henry Woodward’s packtrain traveled overland from Charlestown to the 
Lower Creek towns, an act that is generally regarded as the formal opening of the English 
deerskin trade. 
 
In the early eighteenth century, the deer and slave trades continued to expand, as interior 
aboriginal populations became increasingly dependent on European goods such as flintlock 
muskets, metal tools, and textiles.  Carolina companies “reaped huge benefits as hides and furs 
from interior tribes soon became the colony’s major export” (Braund 1993:29).  For example, in 
the period from 1699 to 1705, Charleston traders shipped an average of 45,000 deerskins 
annually to London.  Above it was noted that in 1701 a group of French Canadian traders 
ascended the Tennessee River.  
 
While deerskins were the staple exchange, the sale of captive enemies was also profitable, 
fostering the breakdown of ancient traditions and a profound change in the nature of aboriginal 
warfare.  Western groups such as the Choctaw and disrupted, weak coastal groups became 
targets for Creek-English slave raids.  
 
During the 1740s tensions between the colonial powers mounted, and alliances with Indians were 
critical for seizing and holding both territory and deerskin-trading profits.  The French launched 
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raids on the Chickasaw during 1736–1740 in retaliation for the Chickasaw raiding of their 
shipping (primarily Illinois wheat-laden barges) on the Mississippi River.  In 1739, Fort 
Assumption (now Memphis) was built by the French on the Chickasaw Bluffs in an attempt to 
curb the Chickasaw.  Also at about this time the introduction of significant numbers of Negro 
slaves began along the coast, supplying the colonists with a more stable and controlled supply of 
labor.  
 
In 1756, the French and Indian War (Seven Years’ War) broke out, partly as a result of French 
efforts to fortify the Ohio Valley.  France was defeated and signed the Treaty of Paris on 
February 10, 1763, ending the war.  However, the English colonists were still forbidden to settle 
west of the Appalachians.  English traders began infiltrating pro-French tribes in Louisiana in the 
1770s; for example, in 1773 a Quapaw chief adopted an English trader, and they attended a 
conference at Pensacola together (Arnold 1991:109).  
 
No significant activity took place in western Tennessee during the American Revolution.  The 
nearest known engagement was the Englishman James Colbert’s attack on Arkansas Post with a 
Chickasaw war party in April 1783 (Arnold 1991:111–112).  This action took place well after 
Cornwallis surrendered at Yorktown (October 1781), essentially forcing the British to abandon 
the war effort and sign a preliminary peace treaty at Versailles in November 1782.  The peace 
treaty that ended the American Revolution was formally ratified in Paris on September 3, 1783.  
 
After the American Revolution, significant numbers of settlers from North Carolina and Virginia 
began to migrate over the Blue Ridge Mountains into Tennessee and Kentucky.  Tennessee at 
this time was still part of North Carolina, as specified in the charter issued by the British Crown.  
In 1785, there were significant tensions between the settlers in the Cumberland and the 
legislators in North Carolina; a separate assembly was formed, resulting in the birth of the “Lost 
State” of Franklin (Gerson 1968:36).  In 1790, George Washington established the Territory of 
the U.S. South of the River Ohio, which provided a formal federal separation.  In 1796, 
Tennessee became a state.  

ANTEBELLUM PERIOD 
The early nineteenth century is better understood and represented in the archaeological record in 
Middle and East Tennessee, as this is where most settlements were located.  In 1812 western 
Tennessee was rocked by a series of massive earthquakes known as the New Madrid earthquakes 
(Fuller 1912).  The town of New Madrid, Missouri, was destroyed, Reelfoot Lake was formed, 
and the aftershocks continued for months.  After the War of 1812 ended (in 1815) and the 
British-Creek Confederacy was defeated, immigration increased again.  
 
In 1818, the Jackson Purchase Treaty resulted in the acquisition of western Tennessee from the 
Chickasaw Indians in Mississippi.  Shelby County was created by the Tennessee General 
Assembly on November 24, 1819.  The county is named for Isaac Shelby, one of the Jackson 
Purchase Treaty commissioners.  Neighboring Fayette County was established by the Tennessee 
Legislature on September 19, 1824, and was named for Marquis de Lafayette, the French general 
and statesman (Morton 1998).  Settlement of the area along the Shelby-Fayette county line began 
as early as 1820.  Memphis, the largest city in Shelby County, was laid out in 1819 and 
incorporated in 1826.   
 
Early settlements in eastern Shelby County include the following (Davies-Rodgers 1990; 
Magness 1994; Van West 1998).  In 1807, the log house that would later become Davies Manor 
in Brunswick was built.  The Davies did not acquire the eventual plantation until 1851, but the 
“manor” portion had been added to the log house by 1831.  In 1825, Frances Wright founded the 
utopian plantation, Neshoba, on 2,000 ac. along the Wolf River; the plantation failed in 1829.  In 
1826, the Shelby County Court authorized the Memphis to Somerville Stage Road (now US-64).  
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In 1830, the Morning Sun Post Office was established in the Wash Store, located at the 
intersection of Seed Tick and Old Stage Coach roads.  Around 1835 Stephen Jones, Jr. moved 
his family from Halifax County, Virginia to Brunswick; a log house built by Stephen’s son, 
Russell, around 1860 still stands today.  Also in 1835, Thomas C. Crenshaw built Mount Airy, a 
two-story plantation home southeast of Morning Sun.  Other plantations, such as the Eklin 
family’s Woodlawn existed in East Shelby County in the 1830s as well. 
 
Historically, the economy of Shelby County outside of Memphis was based on agriculture, in 
particular cotton and corn production (Morton 1998:303).  Large plantations and small farms 
existed throughout the county, and the adjacent sections of Fayette County.  During the 
Antebellum era, the plantations were worked using slave labor, and the slave population of the 
county rose steadily during 1830–1860 (Table 3-01).  In the early 1800s, the Shelby County 
population lagged behind that of the neighboring Fayette County.  However, the rise of Memphis 
as an important river port eventually lead to Shelby County becoming one of the most populated 
areas of the state.  On the eve of the Civil War, African-American slaves formed 26 percent of 
the Shelby County population, while they formed more than 63 percent of Fayette County’s total 
population.  The eastern portions of Shelby County (i.e., rural areas outside of Memphis) were 
more akin to Fayette County. 
 

Table 3-01.  Antebellum Census Data for Shelby and Fayette counties. 

Census Shelby County 
Total Population 

Shelby County 
Slave Population 

Fayette County 
Total Population 

Fayette County 
Slave Population 

1830 5,648 2,049 8,652 3,178 
1840 14,721 7,043 21,501 10,885 
1850 31,157 14,360 26,719 15,264 
1860 48,092 16,953 24,327 15,473 

 
 
The Ames Plantation, located near LaGrange, has been the focus of historical archaeological 
research, and 190 archaeological sites are documented o the property (DuVall and Evans 1995; 
Byrne and Moreland 2007).  The Ames Plantation covers >18,000 ac. in Fayette and Hardeman 
counties, and contains an agricultural complex centered on the nineteenth century Cedar Grove 
Plantation of John W. Jones Family.   During the ante-bellum period the Cedar Grove Plantation 
covered >2,000 ac. and employed the labor of >240 slaves.  Hobart Ames, an industrialist from 
Massachusetts, purchased the Cedar Grove Plantation in the early twentieth century and then 
expended the estate.   
 
Railroad development came in the 1850s.  The Memphis to Charleston Railroad construction 
began in 1852 (Magness 1994:213) and by 1853 the tracks reached Moscow.  The line was 
completed in 1857, connecting Memphis directly with the Atlantic Coast for the first time.  The 
Memphis and Ohio Railroad was established through Shelby Depot (renamed Brunswick Depot 
after 1880; Davies-Rodgers 1990:123).  This became part of the Louisville and Nashville (L&N; 
now Seaboard) Railroad.   

CIVIL WAR AND RECONSTRUCTION 
Following Lincoln’s election, the initial vote for secession failed, but after the war began 
Tennessee seceded.  In 1861–1862, several skirmishes took place along the Mississippi River 
during the Federal campaign to seize control of the river.  New Madrid was captured by 
Confederate forces under General Pillow in 1861.  Island No. 10 was fortified by the 
Confederates and was the scene of a battle in March 1862 (Daniel and Bock 1996). 
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Fort Pillow was originally constructed just above the mouth of the Hatchie River by Confederate 
forces in 1861, but was abandoned and seized by Union forces in June 1862.  Also in June 1862, 
the Federal forces captured Memphis.  In April 1864, the Confederate cavalry, under General 
Forrest, raided Fort Pillow and routed the Union troops.  Following the battle for Fort Pillow, 
sporadic guerrilla activity characterized combat of the latter war years. 
 
During 1992–1993, TDOA conducted a thematic survey to identify Civil War period military 
sites in western Tennessee (Prouty and Barker 1996).  As a result of this survey, 89 sites were 
identified, and 19 types of archaeological sites were recognized (Prouty and Barker 1996:22).  
Thirteen Civil War era military sites were identified within Shelby County as a result of this 
study (40SY5, 40SY515–40SY524, and 40SY532–40SY533), and 18 were identified in Fayette 
County (40FY214–40SY231).  A variety of military sites types are reported in Shelby County, 
most are associated with the Union Army.  The most common site type is “long term 
encampment” (n=11).  The most significant well-preserved Civil War period military sites in 
Shelby County include Fort Pickering (40SY5) on the Memphis bluffs and Fort Germantown 
(40SY533) (Prouty and Barker 1996; Smith and Nance 2003).   
 
W.G. Brownlow was selected as the governor by the military occupation forces (Folmsbee et al. 
1969:353).  He took office in April 1865 and immediately disenfranchised all former 
Confederates.  However, owing to Federal occupation of most of the significantly populated 
areas of Tennessee (esp. Memphis, Nashville, and Knoxville) for most of the war, 
Reconstruction was a relatively short affair in Tennessee, ending in 1869. 
 
During Reconstruction railroad construction began to open the interior portions of Western 
Tennessee.  During 1855–1950 communication and transportation became dominated by the 
railroads.  The period is “foremost characterized by a drastic reorganization of non-farming 
settlement pattern keyed to extremely narrow corridors … ” (Stewart-Abernathy and Watkins 
1982:HA18-19).  From an archaeological viewpoint the Railroad period is summarized as: 

 
… aside from the increased presence of consumer goods and increased general information level, 
the Railroad period is reflected by scores of nucleated settlements whose end or beginning date 
correspond to the coming of the railroad, and by some of the greatest landscape modifications 
made by people. These modifications take the form of embankments, cuttings, bridges, and 
support complexes, and exist on an intensive and extensive scale matched only by the construction 
after 1950 of highways and levees [Stewart-Abernathy and Watkins 1982:HA18-19].  
 

Railroads were critical to the late nineteenth-century development of Memphis as a regional 
distribution center and transportation hub.  Railroad construction boomed after the Civil War, 
and by 1900 there were 3,131 mi. of track in Tennessee (E.A. Johnson 1998:771).  By the 1890s, 
most of the railroads in Tennessee were consolidated into three major systems: the Southern 
Railway Security Company (Southern); the L&N; and the Illinois Central (IC). 

TENANT PERIOD 
The period from 1870–1950 is known as the Tenant period (Stewart-Abernathy and Watkins 
1982), and is named for the sharecropping or tenant farm labor system that was a significant 
characteristic of southern U.S. agriculture after the Civil War.  This decentralization of the old 
plantation system developed during Reconstruction as a means of stabilizing labor relations 
between former slaves and landowners.  M. Prunty (1955) has interpreted tenancy as a post-
bellum modification of the plantation system.   
 
Tennessee’s farm tenancy percentage peaked during 1930–1935 at 46.2 percent, and was higher 
than the Southern average (Holley 2000:27).  The importance of the Tenant farm period in the 
archaeological record is that it represents the maximum occupation of the study area prior to the 
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1950s developments.  The dispersed settlement pattern of the Tenant period contrasts sharply 
with the clustered settlement pattern prior to 1865 (Orser and Nekola 1985:68).  The Tenant 
settlement pattern can be observed on 1930s–1940s aerial photographs, with alignments along 
roads and bayous at regular spacing.  Sites dating to this period are numerous, and the issue of 
these sites’ NRHP significance status has generated some commentary (S. Wilson 1990). 
 
The Tenant Farm Activity period is defined as: 

 
…the phase within the history of commercial agriculture in which the rural landscapes dominated 
by mono-culture are composed of small farms of minimal size operated by white and black renter 
or sharecropper families.  These small farms are tied to the plantation complex and represent a 
decentralized stage in this development.  In this stage the use of capital for the production of a 
base crop is routed through an extra step consisting of the several families who are responsible for 
raising the crop.  While the direction of capital use and power obviously flows from top to bottom 
in this stage, the extent to which the tenant family, in fact, exercises control over various of their 
affairs is problematical, with archaeological implications ranging from source of supply for table 
ceramics and architectural environment to responsibility for social and physical community 
patterning and maintenance of ethnic identity [Stewart-Abernathy and Watkins 1982:HA16-
HA17].   
 

Stewart-Abernathy (1999:240) has reviewed a number of “intriguing” investigations at Tenant 
farmsteads in the “delta” area around Memphis that were conducted by contract archaeologists 
(Buchner 1992; Buchner and Childress 1991; Buchner and Weaver 1990; Childress 1990).  
Nearly all of this work was CRM investigations funded by the USACE Memphis District.  
Examination of “Delta” Tenant period archaeological site data has lead to the development of a 
distinctive “Tenant Period Artifact Pattern” (Buchner 1992), when assemblages are analyzed 
using South’s (1977) functional groups.  While some deviations can be observed in the 
frequency patterns identified based on surface collected assemblages versus excavated 
assemblages, in general, the pattern is one where Kitchen Group artifacts dominate.  Excavated 
assemblages tend to produce more nails, thus the proportional representation of the Architecture 
group increases at the expense of the Kitchen Group.   
 
The ceramics are typically cheaper types, often from mismatched sets, and many of these types 
can be identified following C.R. Price (1979).  Mean ceramic dates are often not calculated for 
these sites due to the long span of whiteware production, as well as problems relating to temporal 
lag.  Garrow et al. (1989:60) note that “South’s (1977) mean ceramic date (MCD) formula tends 
to break down after ca. 1860…the primary reason is that neither manufacturing or popularity 
date ranges have been firmly established for the post-1860 period.”  Only trace frequencies of 
other artifact groups are found (Arms, Clothing, Personal, Furniture, Tobacco), and in small 
assemblages these minority group types are often not represented.   
 
The cultural deposits at Tenant period sites are typically near surface, often plowzone only 
contexts, as a result of the buildings being frame structures elevated on brick, concrete, or 
cypress stump piers.  If a house did not have a substantial chimney, it was more likely to be 
swept away during a flood.  Occasionally, tenant sites are multi-component (i.e., co-occur with 
prehistoric material), this is largely dependent on the natural setting of the site.  Many Tenant 
period sites are located on silty clay backswamp soils that were not suitable for human habitation 
until after drainage improvements were made.   

MEMPHIS AIRPORT HISTORY 
The origin of the Memphis airport dates to 1927, when Mayor Watkins Overton created a 
municipal Airport Planning Commission (Memphis International Airport 2015).  The 200 ac. 
Ward Farm tract, located 7 mi. south of the city was selected, as the open country would allow 
for growth.   
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The Memphis Municipal Airport was dedicated on June 14, 1929, and consisted of three hangers 
and a sod runway (Memphis International Airport 2015).  A modern terminal was added in 1938.  
During World War II the Army assumed control of the airport.   
 
An Airport Planning Commission was created in 1956 to address the need for a new terminal and 
facilities to meet the demands of the “Jet Age” (Memphis International Airport 2015).  Roy 
Harrover (1928-2016), of the Memphis firm Mann & Harrover, was the architect of the new 
terminal that was dedicated in 1963.  The Memphis airport was among the first airports to make 
use of jetways and a two-level system, and is particularly noted for its distinctive “martini glass” 
shaped columns (Connolly 2016).  The new facility was re-named the Memphis Metropolitan 
Airport.  In 1969 the name was changed again to Memphis International Airport (MEM), and the 
Memphis-Shelby County Airport Authority (MSCAA) was created.   
 
In 1973, Federal Express (now FedEx) was established and made Memphis International Airport 
their headquarters (Memphis International Airport 2015).  This lead to extensive expansion of 
the airport and FedEx’s package sorting complex, now known as the “Super Hub.”  Memphis 
International Airport was the busiest cargo airport in the world from 1992 to 2009, and is 
currently the second-busiest cargo airport in the world behind Hong Kong.   
 
The existing Plough Blvd. entrance to the Memphis International Airport was constructed in 
1974 (Smith 2009).  The road is named for Abe Plough (1892-1984), a legendary Memphis 
philanthropist who made a fortune in the pharmaceutical industry, after starting the Plough 
Chemical Company at age sixteen (Lewis 1998).   
 
In 1985, Republic Airlines chose Memphis International Airport as one of its hubs, dramatically 
boosting commercial passenger service.  In 1986, Republic merged with Northwest Airlines, 
setting into motion a flurry of construction projects as the airport sought to keep up with the 
resulting increase in traffic and service (Memphis International Airport 2015).   
 
Also in 1986, the authority completed work on a new master plan for continued development, the 
key elements of which included building a third parallel north-south runway; extending an 
existing runway to 11,100 ft. to better accommodate nonstop international flights; improving 
existing terminal concourses; building a new International Arrivals Facility; creating additional 
parking; and making roadway improvements (Memphis International Airport 2015).   
 
In September 2004, the Airport Authority negotiated a land swap among the Tennessee Air 
National Guard (TANG) and FedEx.  The land swap provided TANG the space it needed to 
construct new facilities to accommodate the significantly larger C-5 Galaxy aircraft that the 
Guard were flying as part of its new mission.  TANG’s relocation to the southeast corner of the 
airport freed space for FedEx to expand and consolidate their operations on the north end of the 
airport.  TANG dedicated its new facilities in September 2008.   
 
In June 2013, Delta Air Lines announced that it would no longer maintain hub operations in 
Memphis, and MEM began the transition to becoming an origin and destination airport. 
(Memphis International Airport 2015).  Part of this transition involved recruiting new airlines to 
serve Memphis.   
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IV.  LITERATURE & RECORDS SEARCH 

ARCHAEOLOGICAL SITES 
Due to the COVID-19 pandemic, the Tennessee Division of Archaeology (TDOA) facility in 
Nashville was closed during this investigation.  Mitch Childress, RPA e-mailed TDOA Site File 
Curator Satin B. Platt on 6 April 2020, and subsequently she supplied 11 site forms and a 
spreadsheet with a list of report references in the study vicinity.  Additionally, it should be noted 
that Panamerican conducted surveys of adjacent tracts in 2016 and 2019 (Buchner and Saatkamp 
2019; Buchner and Taylor 2016), and thus we maintain a pre-existing set of records regarding 
the archaeology of this section of our hometown.   
 
Importantly, Ms. Platt’s research revealed that there are no previously recorded archaeological 
sites located within the MSCAA Holmes Road development.  Within a 2-km radius of the 
development there are 11 previously recorded archaeological sites (Table 4-01; Figure 4-01).  
The majority are Prehistoric and the bulk of these (n=7) are of undetermined affiliation; the only 
identified components are Archaic/Woodland and Woodland.  The local Prehistoric settlement 
pattern reveals that most sites occur on higher terrain within about 200 to 400 m of Hurricane 
Creek; note however that Sites 40SY501—507 occur too far north to be shown on Figure 4-01.  
The only Historic sites are two farmsteads (40SY762 and 40SY844) and an isolated find at 
40SY843.   However, note that the Hildebrand House (40SY615), which was the subject of 
Phase II and III studies funded by the MSCAA, is located just outside the 2 km search radius.  
 

Table 4-01.  Previously recorded archaeological sites within a 2-km radius.   
Site Type NRHP Status Date Reported 

40SY85 Woodland camp along Hurricane Creek Undetermined 1963 
40SY91 Archaic/Woodland village along Days Creek Undetermined 1966 
40SY307 Lithic scatter along Hurricane Creek Undetermined ? 
40SY501 Lithic scatter along Hurricane Creek Undetermined 1988 
40SY502 Lithic scatter along Hurricane Creek Undetermined 1988 
40SY503 Lithic scatter along Hurricane Creek Undetermined 1988 
40SY506 Lithic scatter along Hurricane Creek Undetermined 1988 
40SY507 Lithic scatter along Hurricane Creek Undetermined 1988 
40SY762 Historic twentieth-century farmstead Not eligible  2016 

40SY843 Low-density lithic scatter and isolated Historic find 
along Hurricane Creek.   Not eligible 2019 

40SY844 Historic late nineteenth to early twentieth-century 
farmstead  Not eligible 2019 

 
 

PREVIOUS INVESTIGATIONS 
The MSCAA Holmes Road tract has not been previously surveyed for archaeological resources.  
Past archaeological investigations in this section of south Memphis are reviewed below; note that 
Panamerican conducted six of these studies.   
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Figure 4-01.  Previously recorded archaeological sites in Tennessee within 2 km of the study tract (map 

sources: Southeast Memphis, TN and Pleasant Hill, MS-TN 7.5-min. quads).   
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MEMPHIS ARCHAEOLOGICAL AND GEOLOGICAL SOCIETY 
The Memphis Archaeological and Geological Society conducted the earliest reported 
archaeological investigations in this area of Memphis during the 1950s.  During this 
investigation, a 17-mi. reach of Nonconnah Creek from its mouth to the Kirby Road Bridge was 
examined “either on foot or on bicycle,” and 19 prehistoric sites were recorded (Kee et al. 
1952:1).  These sites are discussed in Kee et al. (1952) using temporary site numbers.  Official 
state site numbers were later assigned to these sites (this was apparently done by archaeologists 
from Memphis State University [now The University of Memphis] during the 1960s).   
 
Kee et al. (1952:1) remarked that several of the sites they recorded were already “effaced by the 
earth moving operations of contractors putting up new subdivisions to the East of town; so it can 
be seen that the efforts…[were] well spent and very much to the point.”  Today, most, if not all, 
of the sites along Nonconnah Creek that have been recorded in the early 1950s by the Memphis 
Archaeological and Geological Society have been destroyed; however, the project is significant 
for documenting, prior to the bulldozers, that the Nonconnah valley once harbored an abundance 
of prehistoric Native American sites.   

MEMPHIS STATE UNIVERSITY 
During the 1960s and early 1970s, archaeologists from Memphis State University (now The 
University of Memphis) conducted additional reconnaissance level survey work along 
Nonconnah Creek.  During this time, site forms for some of the sites identified by the Memphis 
Archaeological and Geological Society during the 1950s were completed.  Surface inspection 
was the primary method of site detection, as these investigations were non-intensive and had not 
been conducted for compliance purposes (i.e., this was research).  The site survey forms that 
were completed (and the accompanying artifact analysis sheets) are the only records that 
document this effort, since a report had never been prepared.  The assemblages from most of the 
sites identified by the Memphis State University (now the University of Memphis) are curated at 
Chucalissa Indian Village C.H. Nash Museum.  Sites 40SY227—40SY230, located along and 
near Hurricane Creek, southeast of the airport, were recorded during this period. 

MALFUNCTION JUNCTION SURVEY  
During 1980, Tennessee Department of Transportation (TDOT) archaeologists assessed the 
Interstate 240/Interstate 55 (I-240/I-55) Interchange, better known locally as “Malfunction 
Junction.”  One previously recorded site (40SY35) in the interchange was not relocated and was 
reported as destroyed (DuVall 1980). 

NONCONNAH CREEK BASIN RECONNAISSANCE 
During 1981, Gilbert/Commonwealth conducted an archaeological reconnaissance of selected 
areas along the Nonconnah Creek Basin for the USACE, Memphis District (Kern 1981).  No 
prehistoric archaeological site was newly recorded during this project, which was largely a 
literature review.   

NONCONNAH CREEK SURVEY  
During 1987, Coastal Environments, Inc. conducted a cultural resources survey of Nonconnah 
Creek from its mouth (McKellar Lake) upstream for 18.2 mi. (Smith and Weinstein 1987).  This 
work was conducted for the USACE, Memphis District, prior to the proposed channel-
improvements.  The survey relied on visual inspection of the creek banks and the shovel testing 
of intact portions of the floodplains.  No newly recorded archaeological site was identified 
during this project.  Smith and Weinstein (1987) reported that they were unable to relocate most 
of the previously recorded sites along Nonconnah Creek, because the sites were destroyed by 
commercial developments and the I-240 construction.  The report does have one outstanding 
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contribution; a detailed synthesis of the prehistoric archaeology of the Nonconnah Creek basin 
was prepared (Smith and Weinstein 1987:27-67).   

HURRICANE CREEK SURVEY  
During August 1988, G.P. Smith conducted an archaeological survey along the portion of 
Hurricane Creek that lies southeast of Memphis International Airport.  No report documenting 
this work could be found on file at the TDOA facility in Nashville, or at the C.H. Nash Museum 
in Memphis, despite the site survey forms that suggest some type of compliance study was 
undertaken for the MSCAA.  Seven prehistoric sites (40SY501—40SY507) were reported, and 
all lie within the 2-km search radius for this project (see Table 4-01).  All are lithic scatters of 
undetermined cultural affiliation.  The TDOA assigned the site numbers several months after the 
fieldwork, in March 1989.  Sites 40SY501—40SY507 were identified in close proximity to four 
prehistoric sites (40SY227—40SY230) that were recorded by G. Smith and Kirth Rennick, a 
collector, during March 1972.  The latter four sites were recorded as a part of Memphis State 
University’s additional survey work along Nonconnah Creek, as noted above.   

FEDEX BURIALS DISCOVERY 
During 1998, a construction crew unearthed two poorly preserved Historic burials in a drainage 
ditch within the FedEx complex of the Memphis International Airport.  Construction was halted 
and an archaeological removal of the burials, designated as 40SY619, was undertaken by 
Weaver & Associates, LLC (W&A; Weaver 1998).  Archival research suggested that the burials 
were part of a church cemetery, shown on a 1916 map, that was thought to have been relocated 
“before or during the 1940s” (Weaver 1998:14).  Skeletal analysis by Dr. Symes revealed that 
Burial 1 was a robust white male 35–45 years of age, and Burial 2 was a gracile, white male 
fewer than 40 years of age.  Beyond fragments of coffin wood (cypress or yellow pine), few 
artifacts were recovered.  An unreported number of 8d cut nails was recovered from both burials 
(Weaver 1998:12).  Two partial shoes were recovered from Burial 1 with “sided lasted and wire 
nails” (Weaver 1998:13).  The type of nails and shoes found suggest that these burials date after 
1862 and before 1890.  Weaver (2002) suggested that the deceased were yellow fever victims, 
but later research by Oster et al. (2005) determined the cemetery dated to 1899-1933 (i.e., after 
the yellow fever epidemic).   

HILDEBRAND HOUSE PHASE II AND III  
Also during 1998, W&A conducted archaeological testing at the Hildebrand House (40SY615), a 
standing nineteenth-century structure located near the airport at 4571 Airways Boulevard, for the 
Memphis-Shelby County Airport Authority (Weaver et al. 1998).  Magness (1983:167) describes 
the Hildebrand House as a “plantation-style built of hand-hewn hickory logs pegged together, 
with a central hall plan and veranda with two-story columns facing east.”  Weaver et al. (1998) 
suggest that the structure was built ca. 1850–1855 to replace an earlier home, in contrast to 
Magness (1983) suggestion that it was built in 1838.  Test excavations revealed a dense historic 
midden in the yard surrounding the home.  Six related structures or outbuildings were 
archaeologically identified, including a twentieth-century garage (Structure-2), two twentieth-
century barns (Structure-3 and Structure-4), two possible slave quarters (Structure-5 and 
Structure-6), and a twentieth-century well house (Structure-7).   
 
The site was recommended as eligible for NRHP nomination, and a data recovery (Phase III) 
project was conducted in early 1999 prior to the demolition of the home (Weaver et al. 2011).   

LIGHT RAIL CORRIDOR ALTERNATES ANALYSIS 
During 2002–2003, Panamerican conducted a cultural resources alternative analysis of the 
proposed Memphis Area Transit Authority (MATA) Downtown-Airport Light Rail Corridor 
alternates (Buchner and Albertson 2003).  In addition to assessing the viability of the two 
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primary alternates, this project resulted in the recovery of numerous cartographic sources from 
the Memphis Room (Special Collections) of the Shelby County Library.  The project is also 
significant for resulting the preparation of a history of street railways in Memphis.   

PROVIDENCE BAPTIST CEMETERY REMOVAL  
During March 2003, a construction crew working at FedEx Runway C exposed additional burials 
within a 103-x-103 ft. stripped area in close proximity to the two previously discovered burials 
(i.e., 40SY619).  As a result, W&A conducted an archaeological removal of 65 burials that were 
aligned in eight rows (Oster et al. 2005).  Oster et al. (2005) conducted archival research that 
revealed the cemetery was associated with the Providence Baptist Church, and was in use from 
1899-1933.  Runway construction ca. 1939-1940 resulted in a portion of the cemetery being 
covered and forgotten.  Analysis of the casket types and coffin hardware revealed that the 
western section of the cemetery dated ca. 1899-1915, and these burials were largely unadorned.  
The later burials in the central portion of the cemetery dated ca. 1915-1933, and exhibited more 
elaborate mortuary treatment, suggestive of higher socio-economic status.  Some of the burials 
contained associated artifacts (i.e., saucers, bottles) associated with folk beliefs.  Osteological 
analysis conducted by the University of Tennessee Knoxville revealed that the remains were 
African-Americans of various ages.   

HOLMES ROAD SURVEY  
During 2009, Panamerican conducted a Phase I archaeological assessment of a 6.8-km segment 
of Holmes Road in association with a planned widening project (Clifton 2010).  The survey 
revealed that the majority of the archaeological APE, which lay within a heavily urbanized and 
industrial portion of the city, had been disturbed extensively.  Negative findings were reported 
and no further work was recommended. 

TCHULAHOMA ROAD SURVEY  
Also during 2009, TRC conducted a survey of a 4,344 ft. section of Tchulahoma Road that was 
slate for improvements (Hockersmith 2009).  This is the section of Tchulahoma Road that 
extends south of Holmes Road to the Mississippi state line.  Work conducted included a visual 
inspection; no shovel tests were excavated because the “soils in the project area had been 
disturbed as a result of the construction of the existing road and commercial and residential 
development” (Hockersmith 2009:19).  Negative findings were reported.   

SHELBY & TCHULAHOMA CELL TOWER 
In January 2014, Panamerican conducted a survey of the proposed Shelby & Tchulahoma Cell 
Tower site (Buchner 2014).  The survey tract consisted of a 0.22-ac. lot located behind a modern 
building housing a grocery and vacant liquor store at the Shelby Drive and Tchulahoma Road.  
Work conducted included the excavation of nine shovel tests at 5-m, 10-m, and 15-m intervals, 
and a visual survey.  Negative findings were reported.   

TVA EMISSION CONTROL PROJECT SURVEY 
During May 2014, Tennessee Valley Archaeological Research (TVAR) conducted a survey of a 
224 ac. tract and a 13 mi. pipeline corridor for TVA in advance of the construction of a natural 
gas powered power plant (a combustion turbine/combine cycle [CT/CC] facility) to replace 
TVA’s aging coal fired Allen Generating Plant (de Gregory et al. 2014).  The nearest portion of 
these survey areas is the eastern end of the TVAR pipeline corridor, which is located 
approximately 0.6 mi. west of the MSCAA Holmes Road tract and is within the same 200 ft. 
wide high-voltage/natural gas corridor that bisects the southern portion of our study area.   
 



MSCAA Holmes Road 

 28 

De Gregory et al. (2014:10) utilized shovel testing at 30 m intervals as the primary site detection 
method, and delineated all archaeological finds at 10 m intervals.  The locations of all 1,096 
excavated shovel tests were recorded using GPS equipment, and maps of the shovel test 
distributions are provided in the report (de Gregory et al. 2014:Figures 8-34).   
 
The TVAR Emission Control survey resulted in the identification of one previously recorded site 
in the Ensley Bottom (40SY554), four newly recorded sites in the loess uplands (40SY750, 
40SY751, 40SY752, and 40SY753), and 14 isolated finds.  Isolated finds 1 and 2 were recorded 
near Airway Blvd. (de Gregory et al. 2014:Figure 8).   

TVA LAYDOWN YARDS SURVEY  
In 2015, Tennessee Valley Archaeological Research conducted a survey of laydown yards and 
access roads associated with the Tennessee Valley Authority (TVA) Allen Fossil Plant Emission 
Control Project (Rosenwinkel et al. 2015).  Laydown Yard 2 was a 14.47 ac. tract located 
southwest of the intersection of Airways Blvd. and Shelby Drive.  Negative findings were 
reported.   

COPART TRACT SURVEY  
In March 2016, Panamerican conducted a survey of a 44 ac. undeveloped tract located southwest 
of the Holmes Road and Swinnea Road intersection that was slated for improvements by Copart, 
a used auto parts company (Buchner and Taylor 2016).  This tract is immediately west of the 
MSCAA Holmes Road tract that is the subject of this investigation.  During the course of the 
survey 93 shovel test locations were documented, including three positive, 84 negative, and six 
no-test location where transect shovel tests were planned, but not excavated.  The survey of the 
Copart tract resulted in the identification of one newly recorded twentieth-century domestic site 
(40SY762) that was recommended not eligible for the NRHP.   

ROSENWALD FUND THEMATIC STUDY 
During 2015-2018, the TDOA conducted a thematic study of Rosenwald Fund facilities in 
Tennessee that were built for African-Americans (Nance and Eckhardt 2018).  Rosenwald Fund 
constructions in Tennessee included 354 schools, nine teacher homes and ten industrial shops.  
Shelby County contained a concentration of these because of its high African-American 
population.  40SY793 was recorded south of Winchester Road and west of the airport during this 
study.   

MELTECH SURVEY 
During October 2017, Panamerican conducted a survey of the 55 ac. Meltech tract under contract 
with DHL Supply Chain (Buchner 2017).  A review of the TDOA, THC, MDAH, and NRHP 
databases revealed that there is no previously recorded archaeological site or Historic property 
within the tract.  A cartographic review of nineteenth- and twentieth-century sources failed to 
produce evidence for any structure existing within the tract.  More generally, the tract was likely 
cleared for farming by Francis Holmes (1839–1916)—a Civil War veteran and resident of the 
Plum Point, Mississippi, located approximately 1 mi. to the south—and remained farmland or 
pasture until ca. 2007 when it began to become overgrown.  The tract was surveyed using 30 m 
interval shovel testing.  During the course of the survey, 212 shovel test locations were 
documented, including no positive, 164 negatives, and 48 no-test locations where transect shovel 
tests were planned, but not excavated, primarily due to the presence of standing water or 
drainages, and disturbances on the natural gas pipeline corridor.   
 
To summarize, the cultural resource survey of the Meltech tract produced negative findings.  
This is not surprising given the absence of high-probability terrain within the tract, coupled with 
soil erosion and a lack of archival evidence for Historic occupation of the tract.   
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NATIONAL GUARD READINESS CENTER SURVEY  
During January 2019, MRS Consultants, LLC conducted a cultural resources survey of the 30.7 
ac. National Guard Memphis Readiness Center located on Holmes Road (Ryba and Spry 2019).  
The undeveloped portions of the property were subjected to shovel testing at 30 to 40 m 
intervals, and 24 tests were excavated, principally in the hilly and wooded terrain north and west 
of the existing buildings and parking lots.  The archaeological survey produced negative 
findings.  MRS evaluated the NRHP status of a ca. 1960 Colonial Revival dwelling that is now 
occupied by the Central U.S. Earthquake Consortium, a non-profit, as not eligible.  MRS 
concluded that the “Memphis Readiness Center will have no effect upon the identified historic 
resource” (i.e., the Colonial Revival dwelling).   

AIRPORT TREE OBSTRUCTION SURVEY  
During April 2019 Panamerican performed a Phase I archaeological assessment for the MSCAA 
McKellar Park Tree Obstruction Clearing undertaking at the request of EnSafe, Inc. (Buchner 
and Saatkamp 2019). The archaeological APE was limited to areas where ground-disturbing 
activities will take place (i.e., tree stump removal, grubbing, and access road construction), and 
consisted of 283 ac. (0.4422 mi.2) of non-contiguous forested areas in the uplands south of 
Runways 36L, 36C and 36R.  The APE is located within the former McKellar Park, which at 554 
ac. was once Memphis’ largest city park and contained an 18-hole golf course from ca. 1972 to 
1995.  A literature and records check revealed that there were three previously recorded 
archaeological sites with McKellar Park (40SY85, 40SY91 and 40SY307), however they may or 
may not be within the APE.  During the course of the field work, 1,207 shovel test locations 
were documented, including nine that were positive for cultural material, 494 that were negative 
for cultural material, and 704 planned tests that were not dug, mainly due to standing water and 
steep slopes.   
 
The McKellar Park Tree Obstruction survey resulted in the identification of two newly recorded 
sites: 40SY843 was a low-density undifferentiated Prehistoric lithic scatter and isolated historic 
find, and 40SY844 was a late nineteenth to mid twentieth century farmstead.  40SY843 is 
interpreted as a peripheral element of 40SY307 (a Poverty Point and Late Woodland site), that 
otherwise no longer appears to exist.  Sites 40SY843 and 40SY844 were recommended as 
ineligible for the NRHP.   

TENNESSEE HISTORICAL COMMISSION 
Review of the on-line Tennessee Historical Commission GIS database reveals that two standing 
structures are documented within the study tract: SY31708A and SY31607A (Figure 4-02).  
Structure SY31708A is on Swinnea Road, to the north of the high-voltage transmission corridor.  
It a ca. 1935 traditional single-family rectangular residence that was in a deteriorated condition 
with the windows missing when recorded.  Structure SY31607A lies short distance east of 
Structure SY31708A, and is a ca. 1935 traditional single-family rectangular residence.   
 
Within 0.5-mi. of the tract there are three additional previously recorded properties: two 
twentieth century residences and a ca. 1920 cemetery.  Across Swinna Road from Structure 
SY31708A, Structure SY31707A is recorded.  It is a ca. 1940 traditional single-family 
rectangular residence; its windows were missing when recorded.  On the other side of Swinna 
Road, opposite the southwestern corner of the MSCAA Holmes Road tract, property SY31606A 
is found.  It is the ca. 1920 Brown Missionary Baptist Cemetery, and it is indicated on the 
Pleasant Hill, MS-TN 7.5-min. quad.  Approximately 0.5-mi. east of the southeastern corner of 
the MSCAA Holmes Road tract, Structure SY-31705A is recorded at 1920 Tchulahoma Road.  It 
is a 1920 traditional single-family rectangular residence, and the porch roof is supported by plain 
square columns.   
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Figure 4-02.  Screen shot of the Tennessee Historical Commission viewer with the MSCAA Holmes Road 

tract added.   

 

NRHP LISTINGS 
There are currently 195 NRHP listed properties within Shelby County, Tennessee, including four 
National Landmarks.  Importantly, there is no NRHP listed property within the MSCAA Holmes 
Road tract.  The nearest NRHP listed property to the study area is Graceland, the home of the 
“King of Rock and Roll” Elvis Presley (1935-1977), which is 7 km to the northwest.   
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BLM LAND PATENTS 
To investigate the early history of private land ownership in the study area, land patent reports 
were obtained from the Bureau of Land Management (BLM) web page.  This was accomplished 
by searching for patents issued for Section 17 in T1S R7W.  The land patent reports use an 1820-
1908 electronic database; only partial data is available for land patents issued after 1908.   
  
This search resulted in the identification of one land patent dated 11 November 1840 for 640 ac.  
The patent was issued to HUL LUP PA CHA for all of Section 17 of T1S R7W under the 
authority of the 1832 Chickasaw Treaty (i.e., Treaty of Pontotoc), and was dispensed at the 
Pontotoc land office.  By the terms of the Treaty of Pontotoc, the Chickasaws agreed to cede the 
United States all their lands east of the Mississippi and, and procure a new home for themselves 
west of the Mississippi.  In payment for the cession, the United States agreed to pay over to the 
nation all the money arising from the sale of their former lands in the easy, after deducting sale 
costs.  So presumably HUL LUP PA CHA was paid by the United States after Section 17 of T1S 
R7W was sold.   

CARTOGRAPHIC REVIEW 
Below various archival maps are reviewed to document the land use patterns and developments 
in and near the MSCAA Holmes Road tract.   

1835 GLO PLAT MAP 
Due to a surveying mistake, during the early nineteenth century APE tract was part of 
Mississippi.  The 1835 General Land Office (GLO) plat map for T1S R7W of the Chickasaw 
Meridian reflects this, as the tract is located within Section 17 of that township, which was then 
part of Mississippi (Figure 4-03).  No improvements are shown within the APE.  Hurricane 
Creek is shown, but not labeled.  Note Pigeon Roost Road, now Lamar Ave., in the northeastern 
portion of the township; this was an old Chickasaw trail.   
 
In 1838, the state line—which was then at Winchester Road—was resurveyed, and the state 
boundary was moved south.  At this time the 1835 GLO plat map of T1S R7W was amended, 
and “New Tennessee State Line” was added; observe that it is located approximately 0.25 mi. 
south of the MSCAA Holmes Road tract (see Figure 4-03).  Today this is where State Line Road 
is in Mississippi, as the state boundary was later re-surveyed again prior to 1888 and finally 
established at its current location.   
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Figure 4-03.  The 1835 GLO plant map for T1N R7W with the MSCAA Holmes Road tract highlighted in 

Section 17 (map courtesy: BLM web page).   
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1888 W.T. WILLIAMSON MAP OF SHELBY COUNTY 
The 1888 W.T. Williamson map of Shelby County is an important archival resource because it 
shows landowners, and property boundaries and acreages (Figure 4-04).  Note that Holmes Road 
and Swinnea Road did not exist at this date.  Examination of the 1888 map reveals that the 
MSCAA Holmes Road is part of a large parcel owned by Francis Holmes.  
 

 
Figure 4-04.  A portion of the 1888 W.T. Williamson Map of Shelby County with the MSCAA Holmes Road 

tract overlaid (map courtesy: Library of Congress).   

 
Francis Holmes (1839–1916) was a Civil War veteran and resident of the Plum Point, 
Mississippi, which is located approximately 1 mi. to the south of the study area.  He is buried at 
the Bethlehem Cemetery on Holmes Road 3.5 mi. east of the study area.  Holmes Road is named 
for Francis Holmes, who was described in 1922 as follows:  
 

Captain Holmes was true to the best ideals of the old South, and was a great believer in culture 
and education.  After the Civil War he returned to his plantation and lived there until his death.  
He was chiefly concerned in the promotion of education and was a steadfast believer in religion, 
being a life-long member of the Methodist Episcopal Church, South.  He was interested in a 
number of Memphis Financial institutions, and throughout his long and useful life he stood as a 
bulwark for law and order in North Mississippi.  He was a man without show or pretense, but his 
influence reached far beyond the horizon of his native heath [Moore and Jones 1922:774].   
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1927 SHELBY COUNTY COMMISSIONER’S MAP 
H.V. Patton Co. produced a “Map of Shelby County, Tenn.” in 1927 for the Shelby County 
Commissioners.  The copy on file at the Memphis Room is a 1932 revision of the 1927 edition 
that shows the location of white schools in Memphis and Shelby County, and the school names 
are hand written on the map; the nearest to the study area is “Whitehaven” (Figure 4-05).  
Importantly this map shows that Holmes Road and Swinnea Road were in placed by 1927, and 
thus the MSCAA Holmes Road tract can be readily identified.  The only feature shown within 
the tract is an arm of Hurricane Creek.   
 
 

 
Figure 4-05.  A portion of the 1927 revised 1932 “Map of Shelby County, Tenn.” by the Shelby County 

Commissioner’s and engraved by H.V. Patton Co. with the MSCAA Holmes Road tract highlighted 
(map courtesy: Memphis Room, Benjamin L. Hooks Central Library).   
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1939 HIGHWAY AND TRANSPORTATION MAP 
The 1939 Tennessee State Highway Department “General Highway and Transportation Map, 
Shelby County, Tennessee” is fairly detailed (Figure 4-06).  This map shows the local road 
network was essentially the same on the 1927-1932 map (compare to Figure 4-05).  Importantly, 
five structures are located within the tract: three on Holmes Road west of an arm of Hurricane 
Creek, and two on Swinnea Road to the south of another arm of Hurricane Creek.   
 
 

 
Figure 4-06.  A portion of the 1939 Tennessee State Highway Department “General Highway and 

Transportation Map, Shelby County, Tennessee” with the MSCAA Holmes Road tract highlighted 
(map courtesy: Memphis Room, Benjamin L. Hooks Central Library).   
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1956 COUNTY ENGINEERING DEPARTMENT MAP OF SHELBY COUNTY 
During the 1950s the County Engineering Department produced several similar editions (1953, 
1954, 1956, and 1959) of a county map that shows the early stages of the modern developments 
and infrastructure construction in south Memphis.  A portion of the 1956 edition is provided 
below (Figure 4-07).  Importantly it reveals that the gas pipeline corridor that traverses the 
northern portion of the tract was in place by then, and that it contained two 26-in. lines.  In 
contrast, the high voltage power line in the southern portion of the tract, and the petroleum 
pipeline on the western edge of the tract are not shown.   
 
 

 
Figure 4-07.  A portion of the 1956 “Map of Shelby County, Tennessee” prepared by the County Engineering 

Department with the MSCAA Holmes Road tract highlighted (map courtesy: Memphis Room, 
Benjamin L. Hooks Central Library).   
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1961 BARTLETT 15-MIN. QUAD 
The northern portion of the MSCAA Holmes Road tract can be identified on the 1961 Bartlett, 
TN 15-min. quad (Figure 4-08).  This quad shows seven structures, a road and two ponds within 
the tract.  Four structures are clustered south of Holmes Road, and three are roughly evenly 
distributed along Swinnea Road.  The southern portion of the tract is found on the Hernando, 
MS-TN 15-min. quad, but there is no 1960 edition, the nearest contemporary edition dates to 
1944.    
 
 

 
Figure 4-08.  An enlarged portion of the 1961 Bartlett 15-min. quad with the MSCAA Holmes Road tract 

highlighted.   
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1965 & 1997 SOUTHEAST MEMPHIS 7.5-MIN. QUADS 
The northern portion of the MSCAA Holmes Road tract can be identified on the 1965 and 1997 
editions of the Southeast Memphis, TN 7.5-min. quad (Figure 4-09).  The 1965 edition shows 
nine structures, the gas pipeline corridor, several ponds and a gravel pit within the tract (Figure 
4-09).  Five of the structures are residences, including two on Holmes Road and three on 
Swinnea Road.  The other four structures are outbuildings and they are clustered in the central 
portion of the tract between Holmes Road and the gas pipeline corridor.   
 
Examination of the 1997 edition of the Southeast Memphis, TN 7.5-min. quad reveals that only 
two of the 1965 structures remained.   
 

 
Figure 4-09.  An enlarged portion of the 1965 Southeast Memphis, TN 7.5-min. quad with the MSCAA 

Holmes Road tract highlighted.   

Arrows denote the only two structures that remain on the 1997 edition of the same quad.   
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1982 & 1996 PLEASANT HILL 7.5-MIN. QUAD 
The southern portion of the MSCAA Holmes Road tract can be identified on the 1982 and 1996 
editions of the Pleasant Hill, MS-TN 7.5-min. quad (Figure 4-10).  The 1982 edition reveals two 
residences and two outbuildings on the western side of the study tract along Swinnea Road.  
Examination of the 1997 edition of the same quad reveals that only two structures remain.  
 
Additionally, the locations of the tower structures associated with the pair of high-voltage 
electrical transmission lines are also shown on the 1982 edition.  Because the high-voltage  
transmission line was not shown on a 1975 air photo, see below, it is dated ca. 1976-1981.  
 

 
Figure 4-10.  An enlarged portion of the 1982 Pleasant Hill, MS-TN 7.5-min. quad with the MSCAA Holmes 

Road tract highlighted.   

Arrows denote the only two structures that remain on the 1996 edition of the same quad.   
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1975 EARTH EXPLORER AIR PHOTO  
An aerial photo dated February 21, 1975 was retrieved from the USGS Earth Explorer web page 
(image 1VDUY00010098.tif) (Figure 4-11).  This image reveals much of the northern portion of 
the tract was denuded and barren, likely from gravel pit operations, as indicated by the 1965 
quad (see Figure 4-09).  To the south, along Swinnea Road, a farmstead can be observed where 
THC properties SY31708A and SY31607A are recorded.  Note that the MLGW high-voltage 
transmission line corridor is not present in 1975.   
 

 
Figure 4-11.  A portion of the 1975 air photo with the MSCAA Holmes Road tract highlighted.   
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1990 EARTH EXPLORER AIR PHOTO  
An aerial photo dated February 12, 1990 was retrieved from the USGS Earth Explorer web page 
(image 1VFMT00010013.tif) (Figure 4-12).  The northeastern portion of the tract is denuded and 
barren, and exhibits a deep erosional gully.  At the location of the 1975 farmstead there is a 
cluster of structures within a barren area; we suggest that the gravel pit operation has shifted to 
here.  Due to the COVID-19 pandemic, the Memphis Library is closed, thus we can not search 
Polk’s City Directories to established the identify of this compound.   
 
 

 
Figure 4-12.  A portion of the 1990 air photo with the MSCAA Holmes Road tract highlighted.   

 



MSCAA Holmes Road 

 42 

GOOGLE EARTH HISTORICAL IMAGERY 
Google Earth provides historical imagery for the study tract for the period from 1991-2018.  The 
farmstead on Swinnea Road that may have converted into a gravel operation after 1975 and 
before 1990 is shown on a February 1991 image, and it appears in basically the same condition  
as on the 1990 image: a cluster of structures within a denuded area, with piles of material stacked 
in rows within the area.  The next image that is available is dated January 1997, and on this 
compound is completely gone, and the vegetation has begun to regenerate over the former area.  
This reveals that the occupation of the compound ceased during the early 1990s.  By January 
1997 vegetation had also begun to regenerate over the northern portion of the tract, within the 
former broad barren area with a deep erosional gully.   

SURVEY EXPECTATIONS 
Given the above, the following survey expectations can be offered.  A review of various archival 
maps suggests five or so twentieth century domestic sites should be located within the tract, and 
they are distributed along and near Holmes Road and Swinnea Road.  Archival sources also 
suggest that portions of the tract were denuded, eroded and otherwise degraded by gravel pit 
and/or strip mine operations.  Many of the ponds within the tract are likely the by-product this 
extractive land use.   
 
More generally, the environmental setting (uplands) and eroded loess soils across the majority of 
the tract led us to conclude that, overall, the tract has a moderate to low probability of containing 
archaeological resources.  The local Prehistoric settlement pattern reveals that most known sites 
occur on higher terrain within about 200 to 400 m of Hurricane Creek, a tributary of Nonconnah 
Creek, which has its headwaters in the study area.   
 
The expected archaeological site density for the APE can be inferred from Peterson’s (1979) 
sample survey of the Wolf River basin, the next watershed to the north, which is highly similar 
both ecologically and archaeologically to the Nonconnah Creek basin.  During Peterson’s study 
the Wolf River watershed was stratified into three environmental zones (floodplain, terraces, and 
uplands) and subdivided into 716 one-minute quadrates.  A three percent random sample of the 
quadrates was surveyed.  The results rather dramatically reveal that archaeological sites in the 
Wolf River watershed—and by inference the Nonconnah Creek basin—are concentrated on 
terraces, where 3.22 sites were identified per km2.  In contrast, uplands yielded only 0.49 sites 
per km2 and floodplain even less (0.22 site per km2).  Since the 244 ac. (0.99 km2) MSCAA 
Holmes Road tract is associated with uplands, the number of expected sites is 2.02 (0.99 km2/0.49 
sites per km2).   
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V.  FIELD INVESTIGATIONS 

METHODS 
A four-person crew conducted the fieldwork from April 7 to 21, 2020 (see “Acknowledgements” 
for personnel).  Shovel testing at 30 m intervals was the primary site detection method.   

OBJECTIVE 
The two main objectives in conducting the intensive archaeological survey were as follows: (1) 
to obtain a complete inventory of all significant cultural resources present; and (2) to evaluate all 
identified resources relative to eligibility criteria of the NRHP (36 CFR 63).  No data recovery 
beyond the constraints of an intensive (shovel test) survey and site boundary delineation was 
expected. 

STANDARD SHOVEL TEST 
A shovel test consisted of the excavation of four-sided hole at least 30 cm in diameter (0.09 m2).  
Each shovel test was excavated to culturally sterile deposits or upon reaching the water table.  To 
ensure consistent artifact recovery, all sediment was hand screened through 0.25-in. mesh 
hardware cloth.  All natural and cultural strata revealed in the individual shovel test profiles will 
be recorded using metric depth measurements, and described in terms of textural class and color 
(using the Munsell Soil Color Chart).  Additional strata descriptions were provided as needed, 
such as moisture level, and number and size of roots.  Panamerican employs a specialized shovel 
test form to insure consistent shovel test profile recording.  All holes were subsequently 
backfilled as closely as possible to the original condition.   

SITE SAMPLING/DELINEATION 
When an artifact was encountered in a shovel test, the area was delineated on a 10-m interval 
cruciform pattern, expanding to a grid pattern if necessary.  Shovel tests were excavated in both 
patterns until there were two consecutive negative shovel tests, at which point the digging was 
halted.   

SURVEY DOCUMENTATION 
To ensure appropriate field data management, Panamerican employs a system the company 
developed for large-scale intensive surveys in the Southeast, and that has been successfully 
employed during all of Panamerican’s past work.  Throughout the course of the fieldwork, the 
crew used specialized forms to individually record the shovel test locations.  The status of each 
shovel test was assessed as positive (■), negative (❏), or not excavated (Ø).  In the case of the 
latter, which are referred to as “no-test” locations, the reason why no shovel test was excavated is 
provided on the forms.  This allows for a complete inventory of shovel tests to be generated.  
Shovel test profiles, sediment characteristics, and depths of artifact recovery, if any, were 
recorded on the forms during the fieldwork.  At the end of each field day, this information is 
collected by the field director and reviewed for content.   
 
In addition to the individual shovel test results recorded by the archaeological technicians, the 
field documentation included, but was not limited to, the following tasks: (1) field notes were 
maintained; (2) the survey area and all recorded sites were recorded via photography; and (3) a 
number of logs or lists were maintained, including those for photo records.   
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GPS DATA COLLECTION  
During the survey the locations of all excavated shovel tests and no-test locations were recorded 
using Global Positioning System (GPS) equipment.  Each Archaeological Technician was issued 
a Garmin eTrex Venture HC GPS with which to record their excavated shovel test locations.  
The resulting metadata (i.e., shovel test UTM coordinates) was integrated into Geographic 
Information System (GIS) ArcMap format to produce the shovel test distribution map.   

RESULTS 
During the course of the survey 937 shovel test locations were documented within the tract, 
including two that were positive for artifacts, 768 that were negative for artifacts, and 167 “no-
test” locations were planned tests were not excavated due to principally due to slope, water and 
past disturbances (Figure 5-01).  Appendix A provides the individual shovel tests data.  Among 
the 770 excavated and screened shovel tests, the depths ranged from 4 cm to 40 cm, and the 
average depth was 18.06 cm (±4.77 cm).   

 
The survey resulted in the identification of five twentieth-century Historic loci; four former 
house sites and a breached earthen dam.  Site forms were completed for these and submitted to 
the Tennessee Division of Archaeology (TDOA); however they declined to assign them site 
numbers (i.e., trinomials) as TDOA does not record historic sites that lack sufficient evidence of 
pre-1950 occupation.  Although historic maps show structures near four of the loci, the lack of 
below ground pre-1950 archaeological evidence prompted TDOA to decline to issue site 
numbers (TDOA, personal communication April 2020). The five loci that were recorded during 
fieldwork are described below.   

LOCUS 1 
Cultural Affiliation.............................................................................................. Twentieth Century 
Site Type ................................................................................................................. Razed house site 
Site Size ............................................................................................................................ 60-x-50 m 
Artifact Recovery Total ...................................................................................................................0 
Recommended NRHP Status ......................................................................................... Not Eligible 

Location and Setting 
Locus 1 is a newly identified former historic house site located in the northwestern part of the 
MSCAA Holmes Road tract, near Swinnea Road to the north of the Texas Gas pipeline.  There is 
a low ridge in the area, running northeast from the southwest boundary of the study tract.  An 
unnamed tributary to Hurricane Creek is about 200 m south.  Sease et al. (1970) map the Locus 1 
area as Loring silt loam, 2 to 5 percent slopes (LoB; see Figure 2-02).   

Archaeology 
Transects 1 and 2 traversed Locus 1, but the shovel tests were all negative for cultural material 
(Figure 5-03).  The Locus 1 location was wooded in secondary growth and there was poor 
surface visibility (Figure 5-04). Some displaced brick and modern trash was observed on the 
ground surface (Figure 5-05).  In the north portion of the site there are two parallel barbed-wire 
fence remnants.  These may have marked a drive or road, which is shown archival maps here 
(see “Additional Remarks” below), or it could be a cattle shoot.  The site size is estimated from 
the observed surface scatter of brick, concrete and the fence lines.   

Artifacts 
No artifacts were recovered from the nearby shovel tests or the surface.   
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Figure 5-01. Aerial image of the MSCAA Holmes Road tract with the shovel tests superimposed.    
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Figure 5-02.  Identified archaeological loci shown Southeast Memphis, TN 7.5-min. and 2016 Pleasant Hill, 

MS-TN 7.5-min. quads.   
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Figure 5-03. Locus 1 sketch map. 
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Figure 5-04. Photograph of Locus 1, view north across locus (DSCN2567). 

 
Figure 5-05. Pile of brick at Locus 1, view north (DSCN2568).  
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Additional Remarks 
A structure is shown at the Locus 1 location on the 1939 Shelby County highway map, the 1961 
Bartlett 15-min. quad, and the 1963, 1973, 1983, 1993 and 1997 editions of the SE Memphis 7.5-
min. quad (see Chapter IV). Interestingly, although the 1983 edition of the SE Memphis quad 
shows a structure, it also depicts the entire site location area as part of the gravel pit.   
 
An aerial photo dating to 1975 reveals much of the northern portion of the tract, including the 
Locus 1 location, was denuded and barren, likely from gravel pit operations, as indicated by the 
1965 quad (see Figure 4-11).  An aerial photo dating to 1990 shows the Locus 1 as somewhat 
wooded, although still disturbed from the gravel quarry.   
 
The structure at Locus 1 was razed some time after 1997.   

Recommendation  
Locus 1 is recommended not eligible for the NRHP.  Although a structure is shown at this 
location on archival maps dating to 1939, no subsurface remains were encountered during 
transecting of the area.  As noted above, it is TDOA policy to not assign state trinomials to 
historic scatters lacking a definite pre-1950 occupation in the form of cultural material.  No 
additional cultural resources work is recommended for the Locus 1 location.   

LOCUS 2 
Cultural Affiliation.............................................................................................. Twentieth Century 
Site Type ................................................................................................................. Razed house site 
Site Size ............................................................................................................................ 35-x-35 m 
Artifact Recovery Total ...................................................................................................................0 
Recommended NRHP Status ......................................................................................... Not Eligible 

Location and Setting 
Locus 2 is a newly identified historic house site located in the northern part of the MSCAA 
Holmes Road tract, to the south of Holmes Road.  There is a low ridge in the area, running 
northwest to Holmes Road.  An unnamed tributary to Hurricane Creek is the drainage in the area 
and is about 120 m west.  Sease et al. (1970) map the Locus 2 area as Loring silt loam, 2 to 5 
percent slopes (LoB; see Figure 2-02).   

Archaeology 
Transects 5, 6, and 7 traversed this locus, but the nearby shovel tests were all negative for 
cultural material (Figure 5-06).  At the time of investigation, the Locus 2 location was wooded in 
secondary growth, and there was poor surface visibility (Figure 5-07).   
 
During a visual survey of the area some concrete footers were observed just south of Holmes 
Road, as were two sections of brick that were interpreted as the remains of chimneys (Figure 5-
08).  There was no obvious turn-in off Holmes Road to the locus location.  The site size is 
estimated from the observed surface scatter of brick and concrete.   

Artifacts 
No artifacts were recovered from Locus 2.   

Additional Remarks 
A structure is shown at, or near, the Locus 2 location on the 1939 Shelby County highway map, 
and the 1963, 1973, 1983, 1993 and 1997 editions of the SE Memphis 7.5-min. quad (see 
Chapter 4).  Interestingly, the 1961 Bartlett 15-min. quad does not show a structure here.  Unlike 
Locus 1, the Locus 2 area is not depicted as a gravel pit, but it is mapped just east of it.  
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Figure 5-06. Locus 2 sketch map. 
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Figure 5-07. Photograph of Locus 2, view east across locus (DSCN2574). 

 
Figure 5-08. Chimney fall at Locus 2, view north (DSCN2572). 
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An aerial photo dating to 1975 reveals much of the northern portion of the tract, including the 
Locus 2 location, was denuded and barren, likely from gravel pit operations, as indicated by the 
1965 quad (see Figure 4-11).  An aerial photo dating to 1990 shows the Locus 2 as somewhat 
wooded, although still disturbed from the gravel quarry.   
 
The structure at Locus 2 was razed some time after 1997.   

Recommendation 
Locus 2 is recommended not eligible for the NRHP.  Although a structure is shown at this 
location on archival maps dating to 1939, no subsurface remains were encountered during 
transecting of the area.  As noted above, it is TDOA policy to not assign state trinomials to 
historic scatters lacking a definite pre-1950 occupation in the form of cultural material.  No 
additional cultural resources work is recommended for the Locus 2 location.   

LOCUS 3 
Cultural Affiliation.............................................................................................. Twentieth Century 
Site Type ............................................................................................. Farmstead; Quarry operation 
Site Size ........................................................................................................................ 155-x-100 m 
Artifact Recovery Total ...................................................................................................................0 
Recommended NRHP Status ......................................................................................... Not Eligible 

Location and Setting 
Locus 3 is a newly identified historic farmstead later used by a quarry operation located in the 
northern part of the Holmes Road study tract.  There is a low ridge in the area, running north to 
Holmes Road.  An unnamed tributary to Hurricane Creek is the drainage in the area and is about 
240 m south.  Sease et al. (1970) map the Locus 3 area as Loring silt loam, 2 to 5 percent slopes 
(LoB; see Figure 2-02).   

Archaeology 
Transects 9, 10, and 11 were run over Locus l3, but the nearby shovel tests were all negative for 
cultural material (Figure 5-09).  At the time of investigation, the Locus 3 location was wooded in 
secondary growth and there was poor surface visibility (Figure 5-10).  This area was less dense 
in vegetation than Loci 1 and 2.   
 
During a visual survey of the area several large piles of concrete, along with some corrugated 
metal were observed in the locus area, along with modern trash (Figure 5-10).  There is a turn-in 
off Holmes Road, which corresponds with the mapped location of a drive running south along 
the ridge.  The site size is estimated from the observed scatter of concrete and metal, along with 
the structure locations shown on the quad maps.   

Artifacts 
No artifacts were recovered; however, there was a great deal of modern trash scattered about the 
site.   
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Figure 5-09. Locus 3 sketch map. 
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Figure 5-10. Photograph of Locus 3, view north-northeast across locus (DSCN2580). 

 
Figure 5-11. Concrete pile at Locus 3, view southeast (DSCN2579). 
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Additional Remarks 
A structure is shown just south of Holmes Road on the 1939 Shelby County Highway map at 
Locus 3.  On the 1961 Bartlett 15-min. quad there are four structures shown at or near Locus 3.  
Four structures are also shown here on the 1965, 1973, and 1983 SE Memphis 7.5-min. quads.   
 
Only one structure is shown on the 1993 edition, and no structure appears on the 1997 edition.  A 
road or drive leading south from Holmes Road is shown on the maps, and there is a turn-in at this 
location.  During the field visit this road was difficult to distinguish due to vegetation.  There are 
no foundations or brick piles suggesting chimneys, but there are several large piles of concrete 
that have been dozed into piles.  While this area is not shown as part of the gravel pit, it is shown 
as being just north of it.  The collection of structures shown south of Holmes Road, north of the 
pipeline, may have been related to the gravel quarry and the concrete piles are what are left of 
them.   
 
An aerial photo dating to 1975 reveals much of the northern portion of the tract, including the 
Locus 3 location, was generally denuded and barren, likely from gravel pit operations, as 
indicated by the 1965 quad (see Figure 4-11).  There are what appear to be structures (open 
square icons suggestive of sheds or barns) at the Locus 3 location, north of the pipeline.  An 
aerial photo dating to 1990 shows the Locus 3 as even more disturbed in appearance; the 
structures do not appear to be present, which would agree with the lack of structures on the 1993 
quad.   

Recommendation 
Locus 3 is recommended not eligible for the NRHP.  Although a structure is shown at this 
location on archival maps dating to 1939, no subsurface remains were encountered during 
transecting of the area.  As noted above, it is TDOA policy to not assign state trinomials to 
historic scatters lacking a definite pre-1950 occupation in the form of cultural material.  No 
additional cultural resources work is recommended for the Locus 3 location.   

LOCUS 4—THC STRUCTURES SY-31607A & SY-31708A 
Cultural Affiliation.............................................................................................. Twentieth Century 
Site Type ............................................................................................. Farmstead; Quarry operation 
Site Size ............................................................................................................................ 70-x-70 m 
Artifact Recovery Total ...................................................................................................................0 
Recommended NRHP Status ......................................................................................... Not Eligible 

Location and Setting 
Locus 4 is historic farmstead that appears to have been later used as part of a quarry operation.  It 
is located in the western portion of the MSCAA Holmes Road tract where THC recorded 
structures SY-31607A and SY-31708A (see Figure 4-02).  This locus is atop a prominent ridge 
that runs east/west, and terrain slopes down to the north and south.  A Valero petroleum pipeline 
and Swinnea Road are located immediately west of the site.  An unnamed tributary to Rocky 
Creek is about 270 m southeast.  Sease et al. (1970) map the Locus 4 area as Loring silt loam, 2 
to 5 percent slopes (LoB; see Figure 2-02).   

Archaeology 
Transects 21 and 22 were run over the locus location, but the nearby shovel tests were all 
negative for cultural material (Figure 5-12).  At the time of investigation, the Locus 4 location 
was wooded in secondary growth and there was generally poor surface visibility (Figure 5-13).  
Near the center of the locus there were a great many limbs from fallen trees.   
 
 



MSCAA Holmes Road 

 56 

 
Figure 5-12. Locus 4 sketch map.   
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Figure 5-13.  Locus 4 foundation and free standing chimney, view southwest (DSCN2594).   

 
Figure 5-14.  Locus 4 southeast corner of foundation, view southwest (P409641).   
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A largely intact poured concrete foundation/basement was observed within the wooded area east 
of the petroleum pipeline (Figure 5-13).  This foundation was measured to be 36-x-48 ft. at its 
largest dimensions, and is about 5.5 ft. deep.  The wall line is 0.95 ft. wide.  It exhibits is a slight 
“L” shape, with a 9-x-14 ft. projection/room off the northwest end.  The south end has a 12-x-12 
ft. open portion on the west side, and a 12-x-12 ft. enclosed “cellar” section on the southeast 
corner (Figure 5-14).  These latter two elements may be additions to the original structure.   
 
Inside the foundation there is a free-standing brick chimney about 4 m tall with a buff-colored 
terra cotta flue liner at the top.  To the south of this, there is a free-standing cinder block column 
that no doubt supported the floor joists.  To the south of it, there is a second collapsed cinder 
block column.   
 
On the exterior of the southern portion of the possible addition to the foundation there is a 
decorative flagstone veneer (Figure 5-15).  Additional pieces of similar flagstone are casually 
tossed into a pile within the foundation/basement north of the brick chimney.   
 

 
Figure 5-15.  Flagstone veneer on south portion of the foundation, view northwest (DSCN2592).   

 
 
A great deal of modern trash was observed across Locus 4, in particular to the west of the 
foundation, including a television, a vacuum cleaner, a cassette/CD player and large amounts of 
bottles aluminum cans and plastic items.  Concrete demolition debris was abundant on the hill 
side slope to the south of the foundation, where it was tossed into a deep erosional gully.   
 
Due to the fact that there was an irrelatively intact foundation and the locus was horizontally 
extensive, addition shovel tests were excavated at 10 m intervals at Locus 4 despite an absence 
of positive transect tests.  Of these 19 delineation tests, two adjacent tests were positive: shovel 
tests N20 E35 and N30 E35.  The soil profile for shovel tests N20 E25, a positive test located 
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near the center of the site was recorded as: 0-4 cm below surface (bs), 10YR 4/4 silty clay loam 
with artifacts; and subsoil 4-18 cm bs, 10YR 5/6 silty clay, sterile.  The nearby tests also 
revealed that A horizon is quite thin, no doubt due to extensive past soil erosion.   

Artifacts 
The recovery from the two shovel tests is presented in Table 5-01.  Of the 15 recovered items, 
over half are small flat pieces of blue plastic.  The next most common artifact category is clear 
bottle glass (n=6), which is probably not even 50 years old.  The lone remaining item is a plain 
whiteware sherd.  The assemblage appears to date primarily to the late twentieth century.   

Table 5-01.  Locus 4 artifact recovery.   

Shovel 
test 

Depth 
(cm) Artifact Category Comments N Mass 

(g) 
N10 E35 0-8 bottle glass, clear  1 6.1 
N20 E35 0-4 flat glass, clear  5 6.7 
N20 E35 0-4 whiteware, plain  1 0.6 
N20 E35 0-4 plastic light blue 8 0.3 

   Total: 15   
 

Additional Remarks 
The Tennessee Historic Commission recorded two structures at or near the Locus 4:  SY-31607A 
and SY-31708A.  Both structures were recorded in 1995, based off Tax Assessor records, and 
were described as single family, traditional dwellings (see Chapter IV).  They were dated ca. 
1935 and 1940, and were unoccupied/abandoned when recorded.   
 
The following archival maps show one or two structures at Locus 4: the 1939 Shelby County 
road map (see Figure 4-06); the 1961 Bartlett, TN 15-min. quad (see Figure 4-08); 1965 
Southeast Memphis, TN 7.5 min. quad (see Figure 4-09); and the 2016 Southeast Memphis, TN 
7.5 min. quad (see Figure 1-01).   
 
An aerial photo dated February 21, 1975 was retrieved from the USGS Earth Explorer web page 
(see Figure 4-11).  This image reveals a farmstead that can be observed where THC properties 
SY-31708A and SY-31607A are recorded.  An aerial photo dated February 12, 1990 was 
retrieved from the USGS Earth Explorer web page (see Figure 4-12).  This photo shows the 
location of the 1975 farmstead is now within a barren area with several sheds and piles of 
material nearby.  This leads us to suggest that the former farmstead was being re-used as by a 
quarry operation; possibly the former residence was an office.   
 
We should also note that across the non-site area on the surrounding property abundant pieces of 
twisted sheet metal roofing were observed along many transects (Figure 5-16).  We speculate 
that these were tossed from Locus 4 during a windstorm or tornado, likely after 2016 because the 
structure is shown on a quad of that data.   

Recommendation 
Locus 4 is recommended not eligible for the NRHP.  Although two structures were recorded by 
the THC as dating to ca. 1935-1940, beyond the one whiteware sherd there is no archaeological 
evidence for a non-modern occupation of Locus 4.  It is TDOA policy to not assign state 
trinomials to historic scatters lacking a definite pre-1950 occupation in the form of cultural 
material.  No additional cultural resources work is recommended at Locus 4.   
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Figure 5-16. An example of the corrugated metal roofing found scattered across the MSCAA Holmes Road 

tract (DSCN2586).   

 

LOCUS 5 
Cultural Affiliation............................................................................................... Twentieth century 
Site Type ....................................................................................................................... Earthen dam 
Site Size .......................................................................................................................... 100-x-10 m 
Artifact Recovery Total ...................................................................................................................0 
Recommended NRHP Status ......................................................................................... Not Eligible 

Location and Setting 
Locus 5 is a newly identified Historic earthen dam located in the southern part of the Holmes 
Road study tract, south of the MLGW transmission lines and east of Swinnea Road.  The locus is 
a narrow embankment of raised earth running 30° off north-south between higher ridges to the 
north and south.  A small intermittent stream that is a tributary of Rocky Creek bisects the 
feature.  Sease et al. (1970) map the Locus 5 area as Loring silt loam, 8 to 12 percent slopes, 
eroded (LoD2; see Figure 2-02).   

Archaeology 
Locus 5 is wooded and there was generally poor surface visibility (Figures 5-17, 5-18 and 5-19).  
The dam is approximately 100 m long and the top is fairly narrow (2.5 m).  It is about 10 m wide 
at the base, and is about 6 m tall at its highest point overlooking the tributary that bisects it.  An 
ATV trail runs over the top of the northern section of the dam.  The antiquity of the dam is 
indicated by the size of some of the hardwood trees growing out of it.  Biologists had recently 
flagged out a wetland area to the east of the dam feature where the pond is thought to have been 
located.   
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Figure 5-17. Locus 5 sketch map.   

 
Transects 48 and 49 traversed Locus 5, but the nearby shovel tests were all negative for cultural 
material.   

Artifacts 
No artifacts were recovered or observed at Locus 5.   
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Figure 5-18. Photograph of Locus 5, view south (DSCN2614). 

 
Figure 5-19.  Locus 5, view southeast (DSCN2613).   
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Additional Remarks 
None of the archival maps that were consulted indicate a dam, or a resulting pond to the east, at 
this location.  However, both the 1982 and 1996 editions of the Pleasant Hill 7.5-min. quad 
shows contour lines that appear to match up with the dam feature as it exist today, as well as the 
gap or breach in the center of to where the tributary now flows.  Thus the dam appears to have 
been abandoned before 1982.  It was likely built in the early twentieth century, and may be 
somehow related to one of the gravel pit operations that operated elsewhere within the MSCAA 
Holmes Road tract.   

Recommendation 
Locus 5 is recommended not eligible for the NRHP.  It is an abandoned probable early twentieth 
century dam that offers no significant future archaeological research potential.  A site form was 
submitted for it, but the TDOA declined to assign it a trinomial.  No additional cultural resources 
work is recommended at Locus 5.   

DISCUSSION  
The MSCAA Holmes Road tract failed to produce any evidence for Prehistoric occupation.  
Based on Peterson’s (1979) sample survey of the Wolf River basin, we suggested that the 
expected number of Prehistoric sites was 2.02 (0.99 km2/0.49 sites per km2).  Additionally in our 
“Survey Expectations” (see Chapter IV), it was noted that given the environmental setting 
(uplands), land-use history and resulting erosion of loess soils, it was concluded that the tract had 
a moderate to low probability of containing archaeological resources.   
 
The only evidence for utilization of the tract consists of five twentieth-century Historic 
resources: four former residences or farmsteads (Loci 1, 2, 3 and 4), and one breached earthen 
dam (Locus 5).  Three of the residences were razed and poorly preserved, and had no positive 
shovel tests.  A fourth farmstead, where THC recorded two ca. 1935-1940 structures, exhibited a 
concrete foundation/basement with a free-standing chimney.  Its small artifact assemblage and 
archival sources reveal that it was occupied late into the twentieth-century, and was possibly re-
used by a quarry operation.  As expected, the identified Historic resources were encountered 
along or near Holmes Road and Swinnea Road; these roads were constructed after 1888 and 
before 1927.   
 
More generally, the interior of the tract has been degraded by past quarry operations and 
subsequent erosion across denuded areas that were not excavated.  The shovel tests generally 
revealed that the A horizon was thin and eroded, and thus was not conductive for archaeological 
site preservation.  Even well managed soils in the west Tennessee loess region have experienced 
the loss of up to 2-3 ft. of soil, and the MSCAA Holmes Road tract was not well managed.   
 
The other major Historic utilization of the tract consists of energy transmission corridors 
(Figures 5-20, 5-21 and 5-22; also see cover illustration).  The 100 ft. wide Texas Gas pipeline 
corridor that bisects the northern portion of the tract has been in place since at least 1956 (see 
Figure 4-07).  The 200 ft. wide MLGW corridor containing two high-volume electric 
transmission lines was constructed across the southern portion of the tract after 1975 and before 
1982.  Review of Google Earth imagery suggests that the 50 ft. wide Valero petroleum pipeline 
corridor that is parallel to Swinnea Road was constructed ca. 1991-1997; its supplies fuel to the 
Memphis International Airport.   
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Figure 5-20.  Texas Gas corridor, view northeast toward Holmes Road (P4094663).   

 
Figure 5-21.  MLGW high-voltage corridor, view east (P4094679).   
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Figure 5-22.  Valero petroleum corridor, view south (P4094678).   
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VI.  SUMMARY & RECOMMENDATIONS 

SUMMARY 
At the request of Ensafe, Inc. and the Memphis Shelby County Airport Authority, Panamerican 
Consultants, Inc. performed a Phase I cultural resources survey of a 244. ac. (98.74 ha, or 
0.38125 mi.2) tract located southeast of the intersection of Holmes Road and Swinnea Road.  The 
purpose of the survey was to identify any archaeological sites or historic properties that are listed 
on, eligible for, or potentially eligible for the NRHP present within the APE, and to provide 
appropriate management recommendations for any such resources identified.   
 
The study tract is a rectangular wooded parcel located 1.6 km south of Runway 36 R at the 
Memphis International Airport.  It is bounded by Holmes Road on the north, Swinnea Road on 
the west, the Tennessee-Mississippi state line on the south, and a half section line within Section 
17 of T1S R7W of the Chickasaw Meridian on the east (see Figure 1-01).  Except for three 
energy transmission corridors, the property is wooded, and the terrain is hilly and dissected with 
elevations ranging from 390 ft. to <350 ft. (Figure 1-02).   
 
Review of TDOA records revealed that there are no previously archaeological sites within the 
tract, but there are 11 within a 2-km radius (see Table 4-01).  Examination of THC records revels 
that there are two ca. 1935-1940 one-story plain traditional residences on Swinnea Road within 
the tract: SY-31708A and SY-31607A (see Figure 4-02).  Importantly, there is no NRHP listed 
property within the MSCAA Holmes Road tract, and the nearest NRHP listed property is 
Graceland, the home of the “King of Rock and Roll” Elvis Presley (1935-1977), which is 7 km 
to the northwest.   
 
A number of archival maps were retrieved and assisted in developing a land-use pattern for the 
tract (see Figure 4-03—4-12); also see “Discussion” in Chapter V.  These sources suggested five 
twentieth century domestic sites could be expected within the tract, and they should be 
distributed along and near Holmes Road and Swinnea Road.  More generally, the environmental 
setting (uplands) and eroded loess soils across the majority of the tract led us to conclude that, 
overall, the tract has a moderate to low probability of containing archaeological resources (see 
“Survey Expectations” in Chapter IV).   
 
A four-person crew conducted the fieldwork from April 7 to 21, 2020 (see “Acknowledgements” 
for personnel).  Shovel testing at 30 m intervals was the primary site detection method.  During 
the course of the survey 937 shovel test locations were documented within the tract, including 
two that were positive for artifacts, 768 that were negative for artifacts, and 167 “no-test” 
locations were planned tests were not excavated due to principally due to slope, water and past 
disturbances (see Figure 5-01).  Appendix A provides the individual shovel tests data.   
 
The survey resulted in the identification of five twentieth-century Historic loci; four former 
house or farmstead sites and a breached earthen dam.  Site forms were completed for these and 
submitted to the TDOA; however they declined to assign them site numbers (i.e., trinomials).  
Only the farmstead (Locus 4) produced subsurface artifacts (N=15; see Table 5-01); this locus 
was where THC recorded two ca. 1935-1940 residences than no longer remain (SY-31708A and 
SY-31607A).  No artifacts were collected from the other three house sites (Loci 1, 2 and 3) 
surfaces because the observed material all appeared modern.   

RECOMMENDATIONS 
All five identified Historic loci (Locus 1, Locus 2, Locus 3, Locus 4 and Locus 5) are 
recommended not eligible for nomination to the NRHP.  They failed to produce unambiguous 
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artifactual evidence of pre-1933 occupation, and the TDOA declined to assign them trinomials.  
Beyond the component and locational data that are already in hand these loci are incapable of 
producing any significant archaeological data that is relevant to the twentieth-century occupation 
of southwest Tennessee.  No further work is recommended.   
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

1 1 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay; 6-17 cmbs, 
7.5YR 6/4 clay 

 

 
1 

 
2 

 
19 ❏ 

0-11 cmbs, 10YR 4/4 silty clay loam; 11-19 
cmbs, 10YR 5/6 silty clay; 19 cmbs, root 
impasse 

 

1 3 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay; 6-17 cmbs, 
10YR 5/6 clay 

 

1 4 27 ❏ 0-16 cmbs, 10YR 4/4 silty clay loam; 16-27 
cmbs, 10YR 5/6 clay 

 

1 5 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 clay 

 

1 6 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 clay 

 

1 7 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 clay 

 

1 8 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 clay 

 

1 9 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 clay 

 

1 10 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 clay 

 

1 11 19 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-19 
cmbs, 10YR 6/6 compact silty clay 

 

1 12 13 ❏ 0-13 cmbs, 10YR 5/3 + 5/8 mottled silty 
clay 

 

2 1 25 ❏ 0-12 cmbs, 10YR 4/6 silty clay loam; 12-25 
cmbs, 10YR 5/8 silty clay 

 

2 2 22 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-22 
cmbs, 10YR 5/8 silty clay 

 

2 3 26 ❏ 0-2 cmbs, 10YR 3/6 silty clay loam; 2-26 
cmbs, 10YR 5/8 silty clay 

 

2 4 28 ❏ 0-17 cmbs, 10YR 4/6 silty clay loam; 17-28 
cmbs, 10YR 5/8 silty clay 

 

2 5 31 ❏ 0-12 cmbs, 10YR 4/6 silty clay loam; 12-31 
cmbs, 10YR 5/8 silty clay 

 

2 6 22 ❏ 0-6 cmbs, 10YR 4/6 silty clay loam; 6-22 
cmbs, 10YR 5/8 silty clay 

 

2 7 25 ❏ 0-7 cmbs, 10YR 4/6 silty clay loam; 7-25 
cmbs, 10YR 5/8 silty clay 

 

2 8 21 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-21 
cmbs, 10YR 5/8 silty clay 

 

2 9 22 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-22 
cmbs, 10YR 5/8 silty clay 

 

2 10 28 ❏ 0-7 cmbs, 10YR 4/6 silty clay loam; 7-28 
cmbs, 10YR 5/8 silty clay 

 

3 1 34 ❏ 0-34 cmbs, 10YR 6/6 silty clay loam; 34 
cmbs, roots 

 

3 2 36 ❏ 0-8 cmbs, 10YR 4/6 silty clay loam; 8-36 
cmbs, 10YR 6/6 silty clay loam 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

3 3 12 ❏ 0-12 cmbs, 10YR 6/4 silty clay; 12 cmbs, 
roots large roots 

3 4 30 ❏ 0-6 cmbs, 10YR 4/6 silty clay loam; 6-30 
cmbs, 10YR 6/6 silty clay 

 

3 5 14 ❏ 0-14 cmbs, 10YR 6/6 silty clay; 14 cmbs, 
roots large roots 

3 6 38 ❏ 0-12 cmbs, 10YR 4/6 silty clay loam; 12-38 
cmbs, 10YR 6/6 silty clay loam 

 

3 7 29 ❏ 0-16 cmbs, 10YR 4/6 silty clay loam; 16-29 
cmbs, 10YR 6/6 silty clay loam 

 

3 8 0 Ø  slope 

4 1 23 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-23 
cmbs, 10YR 5/6 compact silty clay 

 

4 2 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 compact silty clay 

 

 
4 

 
3 

 
21 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 compact silty clay loam; 14 
21 cmbs, 10YR 5/8 compact silty clay 

 

4 4 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 saturated silty clay gravel 

4 5 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/6 silty clay / clay 

 

4 6 17 ❏ 0-6 cmbs, 10YR 5/6 silty clay loam; 6-17 
cmbs, 10YR 6/4 compact silty clay 

 

4 7 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 6/3 + 5/8 silty clay / clay 

 

4 8 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 clay 

 

4 9 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 compact silty clay 

 

4 10 21 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-21 
cmbs, 10YR 5/6 compact silty clay 

 

5 1 13 ❏ 0-13 cmbs, 10YR 4/6 silty clay loam  

5 2 22 ❏ 0-8 cmbs, 10YR 3/4 silty clay loam; 8-22 
cmbs, 10YR 5/8 silty clay 

 

5 3 21 ❏ 0-4 cmbs, 10YR 3/4 silty clay loam; 4-21 
cmbs, 10YR 5/8 silty clay 

 

5 4 19 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-19 
cmbs, 10YR 5/8 silty clay 

 

5 5 27 ❏ 0-13 cmbs, 10YR 4/4 silty clay loam; 13-27 
cmbs, 10YR 5/8 silty clay 

 

5 6 23 ❏ 0-4 cmbs, 10YR 3/6 silty clay loam; 4-23 
cmbs, 10YR 5/8 silty clay 

 

5 7 22 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-22 
cmbs, 10YR 5/8 silty clay 

 

5 8 24 ❏ 0-11 cmbs, 10YR 3/4 silty clay loam; 11-24 
cmbs, 10YR 5/8 silty clay 

 

5 9 27 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14-27 
cmbs, 10YR 5/8 silty clay 

 

6 1 18 ❏ 0-18 cmbs, 10YR 5/8 silty clay  
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

 
6 

 
2 

 
20 ❏ 0-8 cmbs, 10YR 4/2 + 3/6 silty clay loam; 8- 

20 cmbs, 10YR 6/3 + 5/8 mottled silty clay 

 

6 3 17 ❏ 0-3 cmbs, 10YR 3/6 silty clay loam; 3-17 
cmbs, 10YR 5/8 silty clay 

 

6 4 16 ❏ 0-4 cmbs, 10YR 3/6 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

6 5 21 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-21 
cmbs, 10YR 5/8 silty clay 

 

6 6 26 ❏ 0-11 cmbs, 10YR 3/6 silty clay loam; 11-26 
cmbs, 10YR 5/8 silty clay 

 

6 7 21 ❏ 0-8 cmbs, 10YR 3/4 silty clay loam; 8-21 
cmbs, 10YR 5/8 silty clay 

 

6 8 28 ❏ 0-14 cmbs, 10YR 3/3 silty clay loam; 14-28 
cmbs, 10YR 5/8 silty clay 

 

7 1 14 ❏ 0-14 cmbs, 10YR 5/6 + 6/4 compact silty 
clay mottled 

 

7 2 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 clay 

 

7 3 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 clay 

 

7 4 12 ❏ 0-12 cmbs, 10YR 5/2 + 5/8 saturated silty 
clay 

 

7 5 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay / clay 

 

7 6 15 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-15 
cmbs, 10YR 5/6 compact silty clay 

 

7 7 14 ❏ 0-14 cmbs, 10YR 5/6 compact silty clay  

7 8 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 compact silty clay 

 

8 1 18 ❏ 0-6 cmbs, 10YR 3/6 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

8 2 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 6/4 + 5/8 mottled silty clay saturated 

8 3 29 ❏ 0-12 cmbs, 10YR 3/4 silty clay loam; 12-29 
cmbs, 10YR 5/8 silty clay saturated 

8 4 21 ❏ 0-9 cmbs, 10YR 3/4 silty clay loam; 9-21 
cmbs, 10YR 5/8 clay 

 

8 5 23 ❏ 0-7 cmbs, 10YR 3/4 silty clay loam; 7-23 
cmbs, 10YR 5/8 silty clay 

 

8 6 24 ❏ 0-9 cmbs, 10YR 3/6 silty clay loam; 9-24 
cmbs, 10YR 5/8 silty clay 

 

8 7 19 ❏ 0-4 cmbs, 10YR 5/4 silty clay loam; 4-19 
cmbs, 10YR 5/8 silty clay 

 

8 8 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 mottled silty clay 

 

9 1 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay; 4-14 cmbs, 
10YR 5/6 clay 

 

9 2 0 Ø  drainage 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

9 3 12 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-12 
cmbs, 10YR 6/3 + 5/6 compact clay 

 

9 4 12 ❏ 0-2 cmbs, 10YR 4/4 silty clay; 2-12 cmbs, 
10YR 6/3 + 5/6 clay 

 

 
9 

 
5 

 
29 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-21 
cmbs, 10YR 5/6 silty clay loam; 21-29 
cmbs, 10YR 5/8 silty clay 

 

 
9 

 
6 

 
25 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/6 silty clay; 16-25 cmbs, 
10YR 6/4 + 5/6 compact silty clay 

 

9 7 27 ❏ 0-17 cmbs, 10YR 5/6 silty clay loam; 17-27 
cmbs, 10YR 5/8 clay 

 

10 1 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/8 silty clay + gravel strat II - 90% gravel 

10 2 15 ❏ 0-4 cmbs, 10YR 3/4 silty clay loam; 4-15 
cmbs, 10YR 5/8 silty clay + gravel strat II - 70% gravel 

10 3 0 Ø  inundated 

10 4 28 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14-28 
cmbs, 10YR 5/8 silty clay 

 

10 5 12 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-12 
cmbs, 10YR 5/8 silty clay + gravel strat II - 90% gravel 

10 6 24 ❏ 0-16 cmbs, 10YR 3/6 silty clay loam; 16-24 
cmbs, 10YR 5/8 silty clay 

 

11 1 19 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/6 compact silty clay 

 

11 2 6 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6 cmbs, 
gravel impasse 

 

11 3 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay; 6-18 cmbs, 
10YR 5/6 clay 

 

11 4 21 ❏ 0-11 cmbs, 10YR 4/4 silty clay loam; 11-21 
cmbs, 10YR 5/8 compact silty clay 

 

11 5 21 ❏ 0-12 cmbs, 10YR 4/4 silty clay loam; 12-21 
cmbs, 10YR 6/4 clay few gravel 

11 6 12 ❏ 0-12 cmbs, 10YR 5/6 clay  

11 7 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

12 1 13 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-13 
cmbs, 10YR 5/6 + 6/4 compact silty clay 

 

 
12 

 
2 

 
21 ❏ 

0-8 cmbs, 10YR 4/4 silty clay loam; 8-13 
cmbs, 10YR 6/3 silty clay loam; 13-21 
cmbs, 10YR 5/8 compact silty clay 

 

 
12 

 
3 

 
26 ❏ 0-11 cmbs, 10YR 4/4 silty clay loam; 11-26 

cmbs, 10YR 5/8 compact silty clay loam 

 

12 4 19 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/8 clay 

 

12 5 19 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/8 compact silty clay 

 

12 6 17 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-17 
cmbs, 10YR 5/8 compact silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

13 1 21 ❏ 0-8 cmbs, 10YR 5/6 silty clay; 8-21 cmbs, 
10YR 5/8 compact silty clay 

 

13 2 22 ❏ 0-9 cmbs, 10YR 3/6 silty clay loam; 9-22 
cmbs, 10YR 5/8 silty clay 

 

13 3 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-19 
cmbs, 10YR 5/8 silty clay 

 

13 4 28 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-28 
cmbs, 10YR 5/8 + 6/3 mottled silty clay 

 

13 5 32 ❏ 0-4 cmbs, 10YR 3/6 silty clay loam; 4-32 
cmbs, 10YR 5/8 hydric clay 

 

13 6 20 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-20 
cmbs, 10YR 5/8 silty clay 

 

 
14 

 
1 

 
17 ❏ 

0-9 cmbs, 10YR 4/4 silty clay loam; 9-17 
cmbs, 10YR 5/6 silty clay loam; 17 cmbs, 
root impasse 

 

14 2 18 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-18 
cmbs, 10YR 5/6 silty clay 

 

14 3 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

14 4 16 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-16 
cmbs, 10YR 5/8 silty clay 

 

14 5 0 Ø  slope, near road 

15 1 15 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

 
15 

 
2 

 
24 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 6/4 silty clay loam; 16-24 
cmbs, 10YR 5/6 silty clay 

 

15 3 21 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-21 
cmbs, 10YR 5/6 compact silty clay 

 

15 4 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 silty clay / clay 

 

16 1 26 ❏ 0-26 cmbs, 10YR 5/8 silty clay  
 

16 
 

2 
 

21 ❏ 
0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 silty clay; 14-21 cmbs, 
7.5YR 5/8 silty clay + gravel 

 
gravel 

16 3 19 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-19 
cmbs, 10YR 5/8 silty clay 

 

16 4 14 ❏ 0-3 cmbs, 10YR 3/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 clay 

 

17 1 6 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6 cmbs, 
root impasse 

 

17 2 0 Ø  lake, standing water 
 

17 
 

3 
 

32 ❏ 
0-7 cmbs, 10YR 4/4 silty clay loam; 7-22 
cmbs, 10YR 5/8 silty clay loam; 22-32 
cmbs, 7.5YR 5/8 compact silty clay 

 

 
18 

 
1 

 
9 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-9 

cmbs, 10YR 5/8 compact silty clay + gravel 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

 
18 

 
2 

 
14 ❏ 0-4 cmbs, 10YR 3/4 silty clay loam; 4-14 

cmbs, 10YR 5/8 compact silty clay + gravel 

 

18 3 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 6/3 + 5/8 mottled clay 

 

 
19 

 
1 

 
15 ❏ 0-12 cmbs, 10YR 4/6 silty clay loam; 12-15 

cmbs, 10YR 5/8 compact silty clay + gravel 

 

19 2 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

20 1 0 Ø 
 slope to drainage / 

ditch 
 

21 
 

1 
 

13 ❏ 
0-6 cmbs, 10YR 4/4 silty clay loam; 6-13 
cmbs, 10YR 5/6 silty clay loam; 13 cmbs, 
root impasse 

 

21 2 32 ❏ 0-22 cmbs, 10YR 3/3 silty clay loam; 22-32 
cmbs, 10YR 6/3 + 5/8 mottled silty clay 

 

21 3 22 ❏ 0-11 cmbs, 10YR 3/3 silty clay loam; 11-22 
cmbs, 10YR 6/3 + 5/8 mottled clay 

 

 
21 

 
4 

 
14 ❏ 

0-8 cmbs, 10YR 3/3 silty clay loam; 8-14 
cmbs, 10YR 5/8 silty clay loam; 14 cmbs, 
root impasse 

 

21 5 7 ❏ 0-7 cmbs, 10YR 3/3 silty clay loam; 7 cmbs, 
gravel impasse 85% gravel 

21 6 19 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-19 
cmbs, 10YR 5/6 silty clay few gravel 

 
21 

 
7 

 
34 ❏ 0-11 cmbs, 10YR 4/4 silty clay loam; 11-34 

cmbs, 10YR 5/6 compact silty clay loam 

 

21 8 19 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-19 
cmbs, 10YR 5/6 silty clay / clay 

 

21 9 24 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-24 
cmbs, 10YR 5/6 silty clay / clay 

 

21 10 24 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14-24 
cmbs, 10YR 5/8 clay 

 

21 11 21 ❏ 0-11 cmbs, 10YR 4/4 silty clay loam; 11-21 
cmbs, 10YR 5/8 compact silty clay 

 

21 12 25 ❏ 0-12 cmbs, 10YR 4/4 silty clay loam; 12-25 
cmbs, 10YR 5/8 silty clay 

 

21 13 17 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-17 
cmbs, 10YR 5/6 compact silty clay 

 

21 14 24 ❏ 0-12 cmbs, 10YR 4/4 silty clay loam; 12-24 
cmbs, 10YR 5/8 silty clay loam 

 

21 15 0 Ø  slope 

21 16 21 ❏ 0-8 cmbs, 10YR 3/4 silty clay loam; 8-21 
cmbs, 10YR 5/8 silty clay 

 

21 17 19 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-19 
cmbs, 10YR 5/8 compact silty clay loam 

 

21 18 21 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-21 
cmbs, 10YR 5/8 compact silty clay loam 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

21 19 0 Ø  drainage 

21 20 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 silty clay 

 

 
21 

 
21 

 
18 ❏ 

0-8 cmbs, 10YR 4/4 silty clay loam; 8-18 
cmbs, 10YR 6/3 + 5/8 compact silty clay 
loam 

 

22 1 31 ❏ 0-14 cmbs, 10YR 4/4 silty loam; 14-31 
cmbs, 10YR 6/4 silty clay loam 

 

22 2 38 ❏ 0-18 cmbs, 10YR 4/4 silty loam; 18-38 
cmbs, 10YR 6/6 silty clay loam 

 

22 3 21 ❏ 0-9 cmbs, 10YR 4/6 silty clay loam; 9-21 
cmbs, 10YR 6/6 silty clay 

 

22 4 0 Ø  tree fall 
22 5 15 ❏ 0-15 cmbs, 10YR 6/6 silty clay  
22 6 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay  

22 7 21 ❏ 0-6 cmbs, 10YR 4/6 silty clay loam; 6-21 
cmbs, 10YR 6/6 silty clay 

 

22 8 24 ❏ 0-10 cmbs, 10YR 4/6 silty clay loam; 10-24 
cmbs, 10YR 6/6 silty clay 

 

22 9 20 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-20 
cmbs, 10YR 6/6 silty clay 

 

22 10 16 ❏ 0-16 cmbs, 10YR 6/6 silty clay  

22 11 21 ❏ 0-6 cmbs, 10YR 4/6 silty clay loam; 6-21 
cmbs, 10YR 6/6 silty clay 

 

22 12 0 Ø 
 bare ground, good 

vis, washed out 

22 13 30 ❏ 0-8 cmbs, 10YR 4/6 silty clay loam; 8-30 
cmbs, 10YR 6/6 silty clay loam 

 

 
22 

 
14 

 
16 ❏ 

0-4 cmbs, 10YR 4/6 silty loam; 4-16 cmbs, 
10YR 6/6 silty clay loam; 16 cmbs root 
impasse 

 

22 15 0 Ø  trail, good vis 

22 16 26 ❏ 0-10 cmbs, 10YR 4/6 silty clay loam; 10-26 
cmbs, 10YR 6/6 silty clay 

 

22 17 30 ❏ 0-20 cmbs, 10YR 4/4 silty clay loam; 20-30 
cmbs, 10YR 6/6 silty clay 

 

 
22 

 
18 

 
22 ❏ 

0-12 cmbs, 10YR 4/4 silty clay loam; 12-22 
cmbs, 10YR 5/6 silty clay; 22 cmbs, root 
impasse 

 

22 19 26 ❏ 0-16 cmbs, 10YR 4/4 silty loam; 16-26 
cmbs, 10YR 6/6 silty clay loam 

 

22 20 0 Ø 
 large pile of concrete 

rubble 

22 21 29 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14-29 
cmbs, 10YR 6/4 silty clay 

 

23 1 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 silty clay 

 

23 2 26 ❏ 0-16 cmbs, 10YR 5/8 compact silty clay 
loam; 16-26 cmbs, 10YR 5/6 silty clay 

 

23 3 0 Ø  slope 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

 
23 

 
4 

 
25 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 silty clay loam; 17-25 
cmbs, 10YR 6/3 + 5/8 silty clay 

 

 
23 

 
5 

 
23 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-15 
cmbs, 10YR 5/8 silty clay loam; 15-23 
cmbs, 10YR 5/6 silty clay 

 

23 6 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

 
23 

 
7 

 
29 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay loam; 18-29 
cmbs, 10YR 5/6 silty clay / clay 

 

23 8 17 ❏ 0-6 cmbs, 10YR 5/6 silty clay loam; 6-17 
cmbs, 10YR 6/2 + 5/8 mottled silty clay 

 

 
23 

 
9 

 
18 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 6/3 + 5/8 compact silty clay 
loam 

 

 
23 

 
10 

 
23 ❏ 

0-12 cmbs, 10YR 5/4 silty clay loam; 12-23 
cmbs, 10YR 6/2 + 7.5YR 6/8 compact 
mottled silty clay loam 

 

23 11 17 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-17 
cmbs, 10YR 5/6 compact silty clay 

 

 
23 

 
12 

 
22 ❏ 

0-7 cmbs, 10YR 4/4 silty clay loam; 7-22 
cmbs, 10YR 6/3 + 7.5YR 5/6 mottled silty 
clay 

 

23 13 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

23 14 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 6/3 + 5/8 silty clay 

 

23 15 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

23 16 19 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-19 
cmbs, 10YR 5/6 compact silty clay loam 

 

23 17 6 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6 cmbs, 
root impasse 

 

 
23 

 
18 

 
19 ❏ 

0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/6 + 6/2 mottled compact silty 
clay loam 

 

 
23 

 
19 

 
18 ❏ 

0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/6 + 6/3 mottled compact silty 
clay loam 

 

 
23 

 
20 

 
26 ❏ 

0-9 cmbs, 10YR 4/4 silty clay loam; 9-18 
cmbs, 10YR 5/8 silty clay loam; 18-26 
cmbs, 10YR 5/6 + 6/3 mottled silty clay 

 

23 21 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 + 6/3 mottled silty clay 

 

24 1 23 ❏ 0-11 cmbs, 10YR 5/4 sandy clay loam; 11- 
23 cmbs, 10YR 6/4 sandy clay 

 

24 2 16 ❏ 0-5 cmbs, 10YR 5/6 sandy clay loam; 5-16 
cmbs, 10YR 6/6 sandy clay 

 

24 3 13 ❏ 0-13 cmbs, 10YR 5/6 + 6/1 mottled clay  
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

24 4 14 ❏ 0-14 cmbs, 10YR 6/6 sandy clay  
24 5 17 ❏ 0-17 cmbs, 10YR 6/6 sandy clay  

24 6 20 ❏ 0-9 cmbs, 10YR 5/6 sandy clay loam; 9-20 
cmbs, 10YR 6/6 sandy clay 

 

24 7 26 ❏ 0-26 cmbs, 10YR 6/6 sandy clay  
24 8 0 Ø  creek, stream 

24 9 19 ❏ 0-8 cmbs, 10YR 5/6 sandy clay loam; 8-19 
cmbs, 10YR 6/6 sandy clay 

 

24 10 15 ❏ 0-4 cmbs, 10YR 5/6 sandy clay loam; 4-15 
cmbs, 10YR 6/6 sandy clay 

 

24 11 14 ❏ 0-14 cmbs, 10YR 5/6 + 6/1 mottled clay  
24 12 0 Ø  pond 
24 13 0 Ø  pond 
24 14 13 ❏ 0-13 cmbs, 10YR 5/6 + 6/1 mottled clay  
24 15 16 ❏ 0-16 cmbs, 10YR 5/6 + 6/1 mottled clay  

24 16 17 ❏ 0-5 cmbs, 10YR 5/6 sandy clay loam; 5-17 
cmbs, 10YR 6/6 sandy clay 

 

24 17 15 ❏ 0-3 cmbs, 10YR 5/6 sandy clay loam; 3-15 
cmbs, 10YR 6/6 sandy clay 

 

24 18 16 ❏ 0-16 cmbs, 10YR 6/6 sandy clay  
24 19 15 ❏ 0-15 cmbs, 10YR 6/6 sandy clay  

24 20 23 ❏ 0-12 cmbs, 10YR 5/4 sandy clay loam; 12- 
23 cmbs, 10YR 5/6 sandy clay 

 

24 21 14 ❏ 0-14 cmbs, 10YR 3/1 sandy loam; 14 cmbs, 
gravel impasse 

 

24 22 13 ❏ 0-13 cmbs, 10YR 6/6 clay  
24 23 11 ❏ 0-11 cmbs, 10YR 5/6 sandy clay  
24 24 13 ❏ 0-13 cmbs, 10YR 6/6 clay  

25 1 18 ❏ 0-4 cmbs, 10YR 4/4 silty loam; 4-18 cmbs, 
10YR 6/6 silty clay loam 

 

25 2 14 ❏ 0-14 cmbs, 10YR 6/6 silty clay  

25 3 20 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-20 
cmbs, 10YR 6/6 silty clay 

 

25 4 0 Ø 
 large pile of concrete 

rubble 
25 5 20 ❏ 0-20 cmbs, 10YR 5/3 + 5/6 silty clay  
25 6 14 ❏ 0-14 cmbs, 10YR 6/6 silty clay  

25 7 24 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-24 
cmbs, 10YR 6/4 silty clay 

 

25 8 24 ❏ 0-6 cmbs, 10YR 4/6 silty clay loam; 6-24 
cmbs, 10YR 6/4 silty clay 

 

25 9 21 ❏ 0-21 cmbs, 10YR 6/8 silty clay  

25 10 28 ❏ 0-5 cmbs, 10YR 4/4 silty loam; 5-28 cmbs, 
10YR 6/6 silty clay loam 

 

25 11 18 ❏ 0-18 cmbs, 10YR 6/4 + 5/8 silty clay next to pond 
25 12 16 ❏ 0-16 cmbs, 10YR 6/6 + 6/2 clay  
25 13 0 Ø  pond berm 

25 14 26 ❏ 0-4 cmbs, 10YR 4/4 silty loam; 4-26 cmbs, 
10YR 6/8 silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

25 15 28 ❏ 0-10 cmbs, 10YR 4/4 silty clay loam; 10-28 
cmbs, 10YR 6/4 silty clay creek bank 

25 16 0 Ø  creek 
25 17 0 Ø  creek 
25 18 30 ❏ 0-30 cmbs, 10YR 6/6 silty clay  
25 19 27 ❏ 0-27 cmbs, 10YR 6/6 silty clay  
25 20 24 ❏ 0-24 cmbs, 10YR 6/6 silty clay  
25 21 18 ❏ 0-18 cmbs, 10YR 6/8 silty clay  
25 22 21 ❏ 0-21 cmbs, 10YR 6/8 silty clay  
25 23 24 ❏ 0-24 cmbs, 10YR 6/6 silty clay  

26 1 20 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-20 
cmbs, 10YR 6/4 silty clay 

 

26 2 24 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-24 
cmbs, 10YR 6/4 silty clay 

 

26 3 21 ❏ 0-21 cmbs, 10YR 6/4 silty clay concrete pile to west 
26 4 0 Ø  standing water 

26 5 28 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-28 
cmbs, 10YR 6/4 silty clay 

 

26 6 10 ❏ 0-10 cmbs, 10YR 6/4 silty clay loam; 10 
cmbs, water 

 

26 7 16 ❏ 0-16 cmbs, 10YR 6/4 silty clay; 16 cmbs, 
water 

 

26 8 26 ❏ 0-26 cmbs, 10YR 6/6 silty clay  

26 9 27 ❏ 0-8 cmbs, 10YR 6/4 silty clay; 8-27 cmbs, 
10YR 6/6 silty clay 

 

26 10 18 ❏ 0-18 cmbs, 10YR 6/6 silty clay  
26 11 0 Ø  slope 
26 12 0 Ø  creek bank 
26 13 0 Ø  creek 
26 14 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay saturated 
26 15 0 Ø  slope, eroded gulley 
26 16 24 ❏ 0-24 cmbs, 10YR 6/6 silty clay saturated 

26 17 16 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-16 
cmbs, 10YR 6/6 silty clay; 16 cmbs, water 

 

26 18 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay loam saturated 
26 19 0 Ø  standing water 
26 20 0 Ø  slope 

26 21 12 ❏ 0-12 cmbs, 10YR 6/6 silty clay; 12 cmbs, 
water 

 

27 1 18 ❏ 0-18 cmbs, 10YR 5/8 silty clay  

27 2 11 ❏ 0-11 cmbs, 10YR 5/8 silty clay loam; 11 
cmbs, water 

 

27 3 12 ❏ 0-12 cmbs, 10YR 5/8 silty clay  
27 4 13 ❏ 0-13 cmbs, 10YR 5/8 silty clay  

27 5 0 Ø 
 large pile of concrete 

rubble 
27 6 0 Ø  slope to asphalt pile 
27 7 14 ❏ 0-14 cmbs, 10YR 5/8 silty clay  
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

27 8 15 ❏ 0-3 cmbs, 10YR 3/2 silty loam; 3-15 cmbs, 
10YR 5/8 silty clay 

 

27 9 16 ❏ 0-16 cmbs, 10YR 5/8 silty clay  
27 10 14 ❏ 0-14 cmbs, 10YR 5/8 silty clay  
27 11 0 Ø  slope 
27 12 15 ❏ 0-15 cmbs, 10YR 5/8 silty clay  
27 13 0 Ø  creek 

27 14 13 ❏ 0-4 cmbs, 10YR 4/4 silty loam; 4-13 cmbs, 
10YR 5/8 silty clay 

 

27 15 19 ❏ 0-19 cmbs, 10YR 5/8 silty clay  

27 16 17 ❏ 0-5 cmbs, 10YR 5/2 silty loam; 5-17 cmbs, 
10YR 5/8 silty clay 

 

27 17 17 ❏ 0-17 cmbs, 10YR 5/8 silty clay  
27 18 15 ❏ 0-15 cmbs, 10YR 5/8 silty clay  
27 19 0 Ø  road 
27 20 14 ❏ 0-14 cmbs, 10YR 5/8 silty clay  

27 21 12 ❏ 0-3 cmbs, 10YR 6/1 silty clay loam; 3-12 
cmbs, 10YR 5/8 silty clay 

 

27 22 0 Ø  pond 
27 23 0 Ø  pond 

27 24 17 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

27 25 18 ❏ 0-18 cmbs, 10YR 5/8 silty clay  

28 1 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/6 hydric silty clay 

 

28 2 16 ❏ 0-4 cmbs, 10YR 4/4 hydric silty clay loam; 
4-16 cmbs, 10YR 5/8 hydric clay 

 

28 3 24 ❏ 0-7 cmbs, 10YR 4/4 hydric silty clay; 7-24 
cmbs, 10YR 5/8 compact clay 

 

28 4 25 ❏ 0-8 cmbs, 10YR 4/3 silty clay; 8-25 cmbs, 
10YR 5/8 compact silty clay 

 

28 5 0 Ø  drainage, pond 
28 6 0 Ø  pond 
28 7 0 Ø  drainage 

28 8 23 ❏ 0-8 cmbs, 10YR 3/4 silty clay; 8-23 cmbs, 
10YR 5/8 clay 

 

28 9 29 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-29 
cmbs, 10YR 5/6 silty clay 

 

28 10 34 ❏ 0-18 cmbs, 10YR 4/4 silty clay loam; 18-34 
cmbs, 10YR 5/6 silty clay near drainage 

28 11 19 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-19 
cmbs, 10YR 5/8 silty clay saturated 

28 12 22 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-22 
cmbs, 10YR 5/6 clay saturated 

28 13 24 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-24 
cmbs, 10YR 5/6 silty clay hydric 

28 14 17 ❏ 0-3 cmbs, 10YR 3/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 + 6/3 mottled silty clay saturated 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

 
28 

 
15 

 
24 ❏ 

0-2 cmbs, 10YR 3/4 silty clay loam; 2-12 
cmbs, 10YR 5/6 silty clay; 12-24 cmbs, 
10YR 5/8 silty clay 

saturated, water @ 20 
cmbs 

28 16 27 ❏ 0-6 cmbs, 10YR 3/4 silty clay loam; 6-27 
cmbs, 10YR 5/8 silty clay 

 

28 17 0 Ø  drainage 

28 18 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 silty clay 

 

28 19 16 ❏ 0-2 cmbs, 10YR 5/4 silty clay loam; 2-16 
cmbs, 10YR 5/8 silty clay 

 

28 20 15 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-15 
cmbs, 10YR 5/8 silty clay 

saturated, water @ 15 
cmbs 

28 21 17 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-17 
cmbs, 10YR 5/8 silty clay saturated 

28 22 16 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-16 
cmbs, 10YR 5/8 silty clay saturated 

28 23 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay; 2-14 cmbs, 
10YR 5/8 silty clay 

 

29 1 18 ❏ 0-18 cmbs, 10YR 5/6 saturated silty clay  

29 2 27 ❏ 0-17 cmbs, 10YR 5/8 silty clay loam; 17-27 
cmbs, 10YR 5/6 silty clay 

 

29 3 19 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/8 compact silty clay loam 

 

 
29 

 
4 

 
18 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 compact silty clay loam + 
gravel 

 

29 5 4 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4 cmbs, 
rock / gravel impasse 

 

29 6 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

29 7 21 ❏ 0-11 cmbs, 10YR 4/4 silty clay loam; 11-21 
cmbs, 10YR 6/6 silty clay 

 

29 8 0 Ø  creek 

29 9 21 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-21 
cmbs, 10YR 5/6 silty clay 

 

29 10 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 6/4 hydric clay 

 

29 11 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/6 hydric clay 

 

29 12 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 hydric clay 

 

 
29 

 
13 

 
21 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-12 
cmbs, 10YR 5/6 hydric silty clay; 12-21 
cmbs, 10YR 6/6 hydric clay 

 

29 14 14 ❏ 0-14 cmbs, 10YR 5/6 hydric silty clay  

29 15 18 ❏ 0-8 cmbs, 10YR 5/6 compact silty clay; 8- 
18 cmbs, 10YR 6/6 clay 

 

29 16 15 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-15 
cmbs, 10YR 5/6 saturated silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

29 17 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 6/4 hydric silty clay 

 

29 18 15 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-15 
cmbs, 10YR 5/6 saturated silty clay 

 

29 19 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 6/4 saturated silty clay 

 

29 20 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 6/2 + 6/8 mottled silty clay 

 

29 21 23 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14  
 

29 
 

22 
 

24 ❏ 
0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay; 14-24 cmbs, 
10YR 6/6 clay 

 

29 23 22 ❏ 0-11 cmbs, 10YR 4/4 silty clay loam; 11-22 
cmbs, 10YR 5/8 silty clay / clay 

 

29 24 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 compact silty clay 

 

30 1 21 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-21 
cmbs, 10YR 6/4 silty clay 

 

30 2 31 ❏ 0-12 cmbs, 10YR 4/4 silty clay loam; 12-31 
cmbs, 10YR 6/4 silty clay 

 

30 3 30 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14-30 
cmbs, 10YR 6/4 silty clay 

 

30 4 40 ❏ 0-40 cmbs, 10YR 4/4 silty clay loam  

30 5 20 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-20 
cmbs, 10YR 6/6 silty clay water @ 20 cmbs 

30 6 26 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-26 
cmbs, 10YR 6/6 silty clay 

 

30 7 30 ❏ 0-10 cmbs, 10YR 6/4 silty clay loam; 10-30 
cmbs, 10YR 6/6 silty clay 

 

30 8 30 ❏ 0-30 cmbs, 10YR 6/6 silty clay  

30 9 18 ❏ 0-18 cmbs, 10YR 6/6 silty clay; 18 cmbs, 
water water @ 18 cmbs 

30 10 19 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-19 
cmbs, 10YR 6/6 silty clay 

 

30 11 20 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-20 
cmbs, 10YR 6/4 clay 

 

30 12 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  
30 13 0 Ø  standing water 

30 14 29 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-29 
cmbs, 10YR 6/6 silty clay water @ 26 cmbs 

30 15 24 ❏ 0-8 cmbs, 10YR 4/6 silty clay loam; 8-24 
cmbs, 10YR 6/6 silty clay water @ 24 cmbs 

30 16 0 Ø  creek 

30 17 31 ❏ 0-12 cmbs, 10YR 4/6 silty clay loam; 12-31 
cmbs, 10YR 6/6 silty clay 

 

30 18 0 Ø  eroded gulley 
 

30 
 

19 
 

30 ❏ 
 
0-30 cmbs, 10YR 6/8 silty clay large pile of concrete 

rubble, modern debris 

30 20 8 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam hit concrete debris 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

30 21 12 ❏ 0-12 cmbs, 10YR 4/6 + 6/4 silty clay loam gravel 

30 22 16 ❏ 0-16 cmbs, 10YR 4/4 silty clay loam; 16 
cmbs, water water @ 16 cmbs 

30 23 14 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14 
cmbs, water water @ 14 cmbs 

30 24 18 ❏ 0-18 cmbs, 10YR 6/8 silty clay  

31 1 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

31 2 20 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-20 
cmbs, 10YR 5/8 silty clay 

 

31 3 21 ❏ 0-8 cmbs, 10YR 3/4 silty clay loam; 8-21 
cmbs, 10YR 5/8 silty clay 

 

31 4 18 ❏ 0-7 cmbs, 10YR 3/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 silty clay 

 

31 5 24 ❏ 0-11 cmbs, 10YR 3/4 silty clay loam; 11-24 
cmbs, 10YR 5/8 silty clay 

 

31 6 0 Ø  drainage 

31 7 19 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-19 
cmbs, 10YR 5/8 silty clay 

 

31 8 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/8 silty clay 

 

31 9 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

31 10 22 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-22 
cmbs, 10YR 5/8 silty clay 

 

31 11 18 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-18 
cmbs, 10YR 5/8 silty clay 

 

31 12 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

31 13 23 ❏ 0-2 cmbs, 10YR 3/4 silty clay loam; 2-23 
cmbs, 10YR 5/8 silty clay 

 

31 14 18 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-18 
cmbs, 10YR 5/8 silty clay 

 

31 15 19 ❏ 0-3 cmbs, 10YR 3/4 silty clay loam; 3-19 
cmbs, 10YR 5/8 silty clay 

 

31 16 23 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-23 
cmbs, 10YR 5/8 silty clay 

 

31 17 15 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-15 
cmbs, 10YR 5/8 clay 

 

31 18 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/8 clay 

 

31 19 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 clay 

 

31 20 21 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-20 
cmbs, 10YR 5/8 silty clay 

 

31 21 21 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-21 
cmbs, 10YR 5/8 silty clay 

 

31 22 0 Ø  drainage 

31 23 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/6 silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

32 1 17 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

32 2 16 ❏ 0-5 cmbs, 10YR 5/4 silty clay loam; 5-16 
cmbs, 10YR 5/8 silty clay 

 

32 3 15 ❏ 0-4 cmbs, 10YR 5/4 silty clay loam; 4-15 
cmbs, 10YR 5/8 silty clay 

 

32 4 0 Ø 
 trash pile, cement 

slabs 

32 5 0 Ø 
 trash pile, cement 

slabs 

32 6 0 Ø 
 cement slabs, giant 

pile 

32 7 18 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

32 8 17 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

32 9 18 ❏ 0-7 cmbs, 10YR 5/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 silty clay 

 

32 10 13 ❏ 0-13 cmbs, 10YR 5/8 silty clay  

32 11 16 ❏ 0-4 cmbs, 10YR 5/1 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

32 12 16 ❏ 0-3 cmbs, 10YR 5/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

32 13 18 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

 
32 

 
14 

 
22 ❏ 

0-3 cmbs, 10YR 5/1 silty loam; 3-12 cmbs, 
10YR 5/3 silty clay loam; 12-22 cmbs, 
10YR 5/8 silty clay 

 

32 15 12 ❏ 0-12 cmbs, 10YR 5/8 silty clay  

32 16 14 ❏ 0-3 cmbs, 10YR 5/3 silty clay loam; 3-14 
cmbs, 10YR 5/8 silty clay 

 

 
32 

 
17 

 
19 ❏ 

0-4 cmbs, 10YR 5/1 silty loam; 4-8 cmbs, 
10YR 5/4 silty clay loam; 8-19 cmbs, 10YR 
5/8 silty clay 

 

32 18 17 ❏ 0-6 cmbs, 10YR 5/1 silty loam; 6-17 cmbs, 
10YR 5/8 silty clay 

 

32 19 14 ❏ 0-3 cmbs, 10YR 5/1 silty loam; 3-14 cmbs, 
10YR 5/8 silty clay 

 

32 20 13 ❏ 0-2 cmbs, 10YR 5/1 silty loam; 2-13 cmbs, 
10YR 5/8 silty clay 

 

32 21 14 ❏ 0-3 cmbs, 10YR 5/1 silty loam; 3-14 cmbs, 
10YR 5/8 silty clay 

 

32 22 16 ❏ 0-4 cmbs, 10YR 5/1 silty loam; 4-16 cmbs, 
10YR 5/8 silty clay 

 

32 23 14 ❏ 0-3 cmbs, 10YR 5/1 silty loam; 3-14 cmbs, 
10YR 5/8 clay 

 

32 24 12 ❏ 0-12 cmbs, 10YR 6/2 clay saturated 
32 25 16 ❏ 0-16 cmbs, 10YR 5/8 silty clay  

33 1 20 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-20 
cmbs, 10YR 5/6 silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

 
33 

 
2 

 
24 ❏ 

0-11 cmbs, 10YR 4/4 silty clay loam; 11-24 
cmbs, 10YR 6/2 + 5/6 mottled silty clay 
loam 

 

33 3 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay saturated 

33 4 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 6/4 + 5/6 silty clay 

 

33 5 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 + 6/4 silty clay 

 

33 6 0 Ø  creek 

33 7 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay / clay 

 

33 8 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 compact silty clay 

 

33 9 16 ❏ 0-16 cmbs, 10YR 5/6 + 6/4 silty clay  

33 10 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 hydric silty clay 

 

33 11 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

33 12 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/6 compact silty clay 

 

33 13 13 ❏ 0-13 cmbs, 10YR 5/6 + 6/2 mottled silty 
clay saturated 

33 14 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

33 15 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 hydric silty clay 

 

33 16 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 hydric silty clay 

 

33 17 19 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/6 hydric silty clay 

 

33 18 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/8 saturated silty clay 

 

33 19 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 compact silty clay 

 

33 20 18 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-18 
cmbs, 10YR 5/8 silty clay 

 

33 21 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

33 22 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 clay 

 

 
33 

 
23 

 
21 ❏ 

0-9 cmbs, 10YR 5/6 silty clay loam; 9-21 
cmbs, 10YR 5/8 + 6/2 mottled compact silty 
clay loam 

 

33 24 0 Ø  slope 
33 25 0 Ø  slope, forest trail 

33 26 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 compact silty clay 

 

34 1 16 ❏ 0-16 cmbs, 10YR 6/4 silty clay possible old track 
34 2 0 Ø  standing water 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

34 3 20 ❏ 0-20 cmbs, 10YR 6/4 + 8/3 silty clay  
34 4 0 Ø  creek 

34 5 12 ❏ 0-12 cmbs, 10YR 6/6 silty clay; 12 cmbs, 
roots 

 

34 6 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay  
34 7 18 ❏ 0-10 cmbs, 10YR 6/6 silty clay  

34 8 0 Ø 
 small eroded drainage 

34 9 16 ❏ 0-16 cmbs, 10YR 6/6 silty clay  

34 10 20 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-20 
cmbs, 10YR 6/6 silty clay 

 

34 11 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  
34 12 0 Ø  eroded wash 

34 13 21 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-21 
cmbs, 10YR 5/6 silty clay 

 

34 14 15 ❏ 0-15 cmbs, 10YR 6/4 silty clay  
34 15 20 ❏ 0-20 cmbs, 10YR 6/4 silty clay  
34 16 0 Ø  slope 
34 17 0 Ø  slope 
34 18 0 Ø  slope 
34 19 16 ❏ 0-16 cmbs, 10YR 6/4 silty clay  
34 20 0 Ø  slope 
34 21 20 ❏ 0-20 cmbs, 10YR 6/4 silty clay  
34 22 10 ❏ 0-10 cmbs, 10YR 5/4 silty clay  
34 23 0 Ø  eroded wash 
34 24 0 Ø  slope 
35 1 0 Ø  frequently flooded 
35 2 0 Ø  standing water 
35 3 0 Ø  frequently flooded 

35 4 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 6/4 silty clay 

 

35 5 31 ❏ 0-31 cmbs, 10YR 6/8 silty clay  

35 6 12 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-12 
cmbs, 10YR 6/6 silty clay; 12 cmbs, water 

 

35 7 0 Ø  frequently flooded 

35 8 21 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-21 
cmbs, 10YR 5/6 silty clay 

 

35 9 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 6/4 silty clay 

 

35 10 18 ❏ 0-18 cmbs, 10YR 6/8 silty clay  
35 11 0 Ø  slope 
35 12 0 Ø  slope 

35 13 21 ❏ 0-2 cmbs, 10YR 4/6 silty clay loam; 2-21 
cmbs, 10YR 6/6 silty clay 

 

35 14 18 ❏ 0-18 cmbs, 10YR 6/6 silty clay  
35 15 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  
35 16 14 ❏ 0-14 cmbs, 10YR 6/6 silty clay  
35 17 26 ❏ 0-26 cmbs, 10YR 6/6 silty clay  
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

35 18 24 ❏ 0-24 cmbs, 10YR 6/6 silty clay  
35 19 19 ❏ 0-19 cmbs, 10YR 6/6 silty clay  

35 20 21 ❏ 0-2 cmbs, 10YR 4/6 silty clay loam; 2-21 
cmbs, 10YR 6/4 silty clay 

 

35 21 20 ❏ 0-20 cmbs, 10YR 6/4 silty clay; 20 cmbs, 
roots 

 

35 22 0 Ø  berm 
35 23 0 Ø  frequently flooded 
35 24 0 Ø  frequently flooded 
35 25 26 ❏ 0-26 cmbs, 10YR 6/6 + 8/2 clay  
36 1 0 Ø  creek 

36 2 0 Ø 
 frequently flooded, 

old quarry 

36 3 0 Ø 
 slope, edge of quarry 

36 4 26 ❏ 0-18 cmbs, 10YR 6/6 silty clay  
36 5 0 Ø  drainage 
36 6 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  

36 7 26 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-26 
cmbs, 10YR 6/6 + 8/2 silty clay 

 

36 8 0 Ø  washed out, good vis 
36 9 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay  
36 10 16 ❏ 0-16 cmbs, 10YR 6/6 silty clay  
36 11 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  
36 12 24 ❏ 0-24 cmbs, 10YR 6/6 silty clay  
36 13 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  
36 14 0 Ø  slope 
36 15 12 ❏ 0-12 cmbs, 10YR 6/4 silty clay wet 
36 16 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay wet 
36 17 15 ❏ 0-15 cmbs, 10YR 6/4 silty clay wet 
36 18 0 Ø   

36 19 16 ❏ 0-4 cmbs, 7.5YR 4/4 sandy clay loam; 4-16 
cmbs, 5YR 5/8 sandy clay gravel throughout 

37 1 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/3 hydric silty clay 

 

37 2 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 hydric silty clay / clay 

 

37 3 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/6 hydric clay 

 

37 4 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 + 6/3 saturated silty clay 

 

37 5 17 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-17 
cmbs, 10YR 5/8 hydric silty clay 

 

37 6 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 hydric silty clay 

 

37 7 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/6 compact silty clay loam 

 

37 8 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/2 mottled silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

37 9 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/6 clay 

 

37 10 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 + 6/2 silty clay 

 

37 11 19 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-19 
cmbs, 10YR 5/6 silty clay 

 

37 12 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 compact silty clay 

 

37 13 0 Ø  disturbed ATV trail 
37 14 0 Ø  slope 

37 15 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 + 6/2 silty clay saturated 

37 16 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/3 silty clay 

 

37 17 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 + 6/6 silty clay 

 

37 18 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 + 6/2 mottled silty clay 

 

 
37 

 
19 

 
15 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-15 
cmbs, 10YR 5/6 + 6/2 + 6/6 mottled 
compact silty clay loam 

 

 
37 

 
20 

 
15 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-15 
cmbs, 10YR 5/8 + 6/1 + 6/6 mottled 
saturated silty clay 

 

 
37 

 
21 

 
16 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 + 6/1 + 6/6 mottled 
saturated silty clay 

 

 
37 

 
22 

 
18 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 + 6/2 mottled hydric silty 
clay 

 

37 23 0 Ø  standing water 
37 24 0 Ø  drainage 

 
37 

 
25 

 
17 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 + 6/3 mottled compact silty 
clay 

 

37 26 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 + 6/2 mottled silty clay 

 

37 27 0 Ø  slope 
38 1 13 ❏ 0-13 cmbs, 10YR 5/6 silty clay  

38 2 15 ❏ 0-4 cmbs, 10YR 4/3 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

38 3 17 ❏ 0-5 cmbs, 10YR 4/3 silty clay loam; 5-17 
cmbs, 10YR 5/6 silty clay 

 

38 4 16 ❏ 0-16 cmbs, 10YR 5/6 silty clay  
38 5 15 ❏ 0-15 cmbs, 10YR 5/6 silty clay  

38 6 18 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

38 7 16 ❏ 0-4 cmbs, 10YR 5/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

38 8 17 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

38 9 16 ❏ 0-4 cmbs, 10YR 5/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

38 10 14 ❏ 0-2 cmbs, 10YR 5/2 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

38 11 17 ❏ 0-5 cmbs, 10YR 5/2 silty clay loam; 5-17 
cmbs, 10YR 5/6 silty clay 

 

38 12 14 ❏ 0-3 cmbs, 10YR 5/2 silty clay loam; 3-14 
cmbs, 10YR 5/6 silty clay 

 

38 13 15 ❏ 0-4 cmbs, 10YR 5/2 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

38 14 0 Ø  slope 
38 15 0 Ø  slope 
38 16 18 ❏ 0-18 cmbs, 10YR 5/6 clay saturated 
38 17 16 ❏ 0-16 cmbs, 10YR 5/6 silty clay  

38 18 15 ❏ 0-3 cmbs, 10YR 5/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

38 19 14 ❏ 0-14 cmbs, 10YR 5/6 silty clay  

38 20 15 ❏ 0-3 cmbs, 10YR 5/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

38 21 16 ❏ 0-4 cmbs, 10YR 5/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

38 22 18 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

38 23 20 ❏ 0-9 cmbs, 10YR 5/4 silty clay loam; 9-20 
cmbs, 10YR 5/6 silty clay 

 

38 24 20 ❏ 0-7 cmbs, 10YR 5/4 silty clay loam; 7-20 
cmbs, 10YR 5/8 silty clay 

 

38 25 18 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

38 26 17 ❏ 0-5 cmbs, 10YR 5/4 silty clay loam; 5-17 
cmbs, 10YR 5/6 silty clay 

 

38 27 25 ❏ 0-13 cmbs, 10YR 5/3 silty clay loam; 13-25 
cmbs, 10YR 5/6 silty clay 

 

38 28 17 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 clay 

 

38 29 0 Ø  slope 

39 1 16 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-16 
cmbs, 10YR 5/6 silty clay 

 

39 2 21 ❏ 0-21 cmbs, 10YR 5/6 silty clay  

39 3 17 ❏ 0-2 cmbs, 10YR 3/4 silty clay loam; 2-17 
cmbs, 10YR 5/6 silty clay 

 

39 4 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/6 silty clay 

 

39 5 19 ❏ 0-5 cmbs, 10YR 3/4 silty clay loam; 5-19 
cmbs, 10YR 5/8 silty clay 

 

39 6 21 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-21 
cmbs, 10YR 5/8 silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

39 7 19 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-19 
cmbs, 10YR 5/8 silty clay 

 

39 8 16 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-16 
cmbs, 10YR 5/6 silty clay 

 

39 9 19 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-19 
cmbs, 10YR 5/6 silty clay 

 

39 10 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 silty clay 

 

39 11 0 Ø  slope 
39 12 0 Ø  slope 

39 13 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/8 silty clay 

 

39 14 0 Ø  drainage 

39 15 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

39 16 28 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-28 
cmbs, 10YR 5/8 silty clay 

 

39 17 19 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-19 
cmbs, 10YR 5/8 silty clay 

 

39 18 22 ❏ 0-6 cmbs, 10YR 3/4 silty clay loam; 6-22 
cmbs, 10YR 5/8 silty clay 

 

 
39 

 
19 

 
15 ❏ 

0-7 cmbs, 10YR 3/3 silty clay loam; 7-15 
cmbs, 10YR 5/8 silty clay; 15 cmbs, 
compact gravel 

 
70% gravel 

39 20 0 Ø  drainage 
39 21 0 Ø  drainage, slope 

39 22 21 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-21 
cmbs, 10YR 5/8 silty clay 

 

39 23 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

39 24 0 Ø  drainage, slope 

39 25 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 silty clay 

 

39 26 0 Ø  slope 

40 1 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

40 2 13 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-13 
cmbs, 10YR 5/8 silty clay 

 

40 3 13 ❏ 0-5 cmbs, 10YR 5/6 silty clay; 5-13 cmbs, 
10YR 5/2 silty clay; 13 cmbs, water 

 

40 4 0 Ø  drainage 
40 5 0 Ø  slope to creek 

40 6 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay / clay 

 

40 7 0 Ø  slope to drainage 

40 8 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 silty clay 

 

40 9 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 + 6/6 silty clay few gravel 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

40 10 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay / clay 

 

40 11 19 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-19 
cmbs, 10YR 5/8 + 6/6 silty clay / clay 

 

40 12 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

40 13 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/8 silty clay 

 

40 14 0 Ø  field of poison ivy 
40 15 0 Ø  creek 

40 16 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

40 17 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/6 clay 

 

40 18 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 compact silty clay 

 

40 19 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 compact silty clay 

 

40 20 0 Ø  slope 

40 21 19 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-19 
cmbs, 10YR 5/8 compact silty clay 

 

40 22 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 compact silty clay 

 

40 23 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

40 24 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

40 25 19 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-19 
cmbs, 10YR 5/6 silty clay 

 

40 26 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 compact silty clay 

 

40 27 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/6 + 6/4 mottled silty clay saturated 

41 1 19 ❏ 0-4 cmbs, 10YR 4/4 silty loam; 4-19 cmbs, 
10YR 6/4 silty clay 

 

41 2 0 Ø 
 eroded wash, 

frequently flooded 
41 3 16 ❏ 0-16 cmbs, 10YR 6/6 silty clay  
41 4 21 ❏ 0-21 cmbs, 10YR 6/6 silty clay  

41 5 20 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-20 
cmbs, 10YR 6/4 silty clay 

 

41 6 0 Ø  slope, quarry 
41 7 0 Ø  quarry 
41 8 0 Ø  slope 
41 9 18 ❏ 0-18 cmbs, 10YR 6/6 silty clay wet 
41 10 0 Ø  gullied 
41 11 17 ❏ 0-17 cmbs, 10YR 6/4 silty clay  
41 12 0 Ø  gully 
41 13 14 ❏ 0-14 cmbs, 10YR 6/6 silty clay  
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

41 14 24 ❏ 0-24 cmbs, 10YR 6/6 silty clay  
41 15 0 Ø  gullied and eroded 
41 16 0 Ø  gullied and eroded 

41 17 21 ❏ 0-6 cmbs, 10YR 4/4 silty clay; 6-21 cmbs, 
10YR 6/6 silty clay 

 

41 18 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay  
41 19 16 ❏ 0-16 cmbs, 10YR 6/6 silty clay  
41 20 19 ❏ 0-19 cmbs, 10YR 6/6 silty clay  
41 21 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay  
41 22 20 ❏ 0-20 cmbs, 10YR 6/6 silty clay  
41 23 18 ❏ 0-18 cmbs, 10YR 6/6 silty clay  
41 24 6 ❏ 0-6 cmbs, 5YR 6/6 silty clay gravel, old road 
41 25 0 Ø  slope 

41 26 0 Ø 
 frequently flooded, 

eroded 
 

42 
 

1 
 

14 ❏ 
0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/6 + 6/2 + 6/6 mottled silty 
clay 

 

 
42 

 
2 

 
16 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 + 6/2 + 6/6 mottled silty 
clay 

 

 
42 

 
3 

 
11 ❏ 

0-3 cmbs, 10YR 4/4 silty clay; 3-11 cmbs, 
10YR 5/6 + 6/2 hydric silty clay; 11 cmbs, 
root impasse 

 

 
42 

 
4 

 
13 ❏ 

0-2 cmbs, 10YR 4/4 silty clay loam; 2-13 
cmbs, 10YR 5/6 + 6/2 + 6/6 mottled silty 
clay 

 

42 5 0 Ø  slope to drainage 
42 6 0 Ø  slope to drainage 

42 7 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 + 6/1 saturated silty clay saturated 

42 8 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/3 mottled silty clay 

 

42 9 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/3 mottled silty clay 

 

 
42 

 
10 

 
14 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/6 + 6/3 silty clay; 14 cmbs, 
root impasse 

 

42 11 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/3 silty clay 

 

42 12 0 Ø  standing water 

42 13 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 + 6/3 mottled clay 

 

42 14 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 + 6/3 mottled silty clay 

 

42 15 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 compact silty clay 

 

42 16 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 compact silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

42 17 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 + 6/6 silty clay few gravel 

42 18 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 clay 

 

 
42 

 
19 

 
17 ❏ 

0-9 cmbs, 10YR 4/3 silty clay loam; 9-17 
cmbs, 10YR 5/6 silty clay; 17 cmbs, root 
impasse 

 

 
42 

 
20 

 
16 ❏ 

0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 + 6/3 + 6/6 mottled silty 
clay 

 

42 21 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/8 silty clay 

 

42 22 19 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-19 
cmbs, 10YR 5/8 + 6/3 silty clay / clay 

 

42 23 0 Ø  drainage 
42 24 0 Ø  slope to drainage 
42 25 0 Ø  creek, drainage 
42 26 0 Ø  slope to creek 

42 27 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/4 + 5/8 silty clay 

 

43 1 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

43 2 13 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-13 
cmbs, 10YR 5/8 silty clay 

 

43 3 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

43 4 16 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-16 
cmbs, 10YR 5/8 silty clay 

 

43 5 0 Ø  slope 

43 6 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

43 7 13 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-13 
cmbs, 10YR 5/6 silty clay saturated 

43 8 0 Ø  drainage 
43 9 0 Ø  slope 

43 10 12 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-12 
cmbs, 10YR 5/8 silty clay 

 

43 11 0 Ø  slope to drainage 

43 12 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

43 13 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

43 14 15 ❏ 0-3 cmbs, 10YR 3/4 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

43 15 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

43 16 13 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-13 
cmbs, 10YR 5/6 silty clay 

 

43 17 21 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-21 
cmbs, 10YR 5/8 silty clay 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

43 18 18 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/8 silty clay 

 

43 19 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 silty clay 

 

43 20 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/8 silty clay 

 

43 21 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 + 6/3 mottled silty clay 

 

43 22 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

43 23 0 Ø  slope 

44 1 15 ❏ 0-4 cmbs, 10YR 4/2 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

44 2 18 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-18 
cmbs, 10YR 5/8 silty clay 

 

44 3 15 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-15 
cmbs, 10YR 5/8 silty clay 

 

44 4 20 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-20 
cmbs, 10YR 5/8 silty clay 

 

44 5 12 ❏ 0-12 cmbs, 10YR 5/6 clay  

44 6 16 ❏ 0-7 cmbs, 10YR 4/2 silty clay loam; 7-16 
cmbs, 10YR 5/6 silty clay 

 

44 7 16 ❏ 0-5 cmbs, 10YR 4/2 silty clay loam; 5-16 
cmbs, 10YR 5/6 silty clay 

 

44 8 12 ❏ 0-3 cmbs, 10YR 4/2 silty clay loam; 3-12 
cmbs, 10YR 5/6 silty clay 

 

44 9 16 ❏ 0-16 cmbs, 10YR 5/6 silty clay  

44 10 16 ❏ 0-4 cmbs, 10YR 5/1 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

44 11 17 ❏ 0-6 cmbs, 10YR 5/1 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

44 12 14 ❏ 0-2 cmbs, 10YR 5/1 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

44 13 13 ❏ 0-13 cmbs, 10YR 5/6 silty clay  
44 14 14 ❏ 0-14 cmbs, 10YR 5/6 silty clay  
44 15 0 Ø  wetlands 
44 16 0 Ø  wetlands 
44 17 0 Ø  drainage 

44 18 20 ❏ 0-8 cmbs, 10YR 5/1 silty clay loam; 8-20 
cmbs, 10YR 5/6 silty clay 

20% gravel, bank of 
creek 

44 19 16 ❏ 0-4 cmbs, 10YR 5/1 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

20% gravel, bank of 
creek 

44 20 17 ❏ 0-6 cmbs, 10YR 5/1 silty clay loam; 6-17 
cmbs, 10YR 5/8 clay 

 

44 21 14 ❏ 0-3 cmbs, 10YR 5/1 silty clay loam; 3-14 
cmbs, 10YR 5/8 clay 

 

44 22 17 ❏ 0-17 cmbs, 10YR 5/6 silty clay  
44 23 11 ❏ 0-11 cmbs, 10YR 6/1 + 5/6 mottled clay  

44 24 17 ❏ 0-6 cmbs, 10YR 5/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 
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Transect Shovel 
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depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

44 25 17 ❏ 0-4 cmbs, 10YR 5/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 silty clay 

 

44 26 16 ❏ 0-5 cmbs, 10YR 5/4 silty clay loam; 5-16 
cmbs, 10YR 5/6 silty clay 

 

45 1 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/8 silty clay 

 

45 2 16 ❏ 0-3 cmbs, 10YR 3/3 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

45 3 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

45 4 21 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-21 
cmbs, 10YR 5/6 silty clay 

 

45 5 0 Ø  slope 

45 6 18 ❏ 0-7 cmbs, 10YR 3/4 silty clay loam; 7-18 
cmbs, 10YR 5/8 silty clay 

 

45 7 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/6 silty clay 

 

46 1 15 ❏ 0-3 cmbs, 10YR 5/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

46 2 14 ❏ 0-2 cmbs, 10YR 5/2 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

46 3 0 Ø  slope 

46 4 20 ❏ 0-9 cmbs, 10YR 5/2 silty clay loam; 9-20 
cmbs, 10YR 5/6 silty clay on creek bank 

46 5 16 ❏ 0-3 cmbs, 10YR 5/2 silty clay loam; 3-16 
cmbs, 10YR 5/6 silty clay 

 

46 6 0 Ø  slope 

46 7 22 ❏ 0-11 cmbs, 10YR 3/2 silty clay loam; 11-22 
cmbs, 10YR 5/6 silty clay 

 

46 8 13 ❏ 0-13 cmbs, 10YR 5/6 silty clay  

47 1 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 compact silty clay 

 

 
47 

 
2 

 
18 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/8 + 6/3 + 6/6 mottled silty 
clay 

 

47 3 20 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-20 
cmbs, 10YR 5/8 silty clay 

 

47 4 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 compact silty clay 

 

47 5 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 + 6/3 + 6/6 silty clay 

 

47 6 0 Ø  slope 
 

47 
 

7 
 

19 ❏ 
0-11 cmbs, 10YR 4/4 silty clay loam; 11-19 
cmbs, 10YR 5/4 + 6/3 compact silty clay 
loam; 19 cmbs, root impasse 

 

48 1 0 Ø  tram 
48 2 0 Ø  eroded, good vis 
48 3 0 Ø  dense vegetation 

48 4 26 ❏ 0-4 cmbs, 10YR 4/4 silty loam; 4-26 cmbs, 
10YR 6/6 silty clay 

 



Appendix A: Shovel Test Data 
Page A-27 

 

 
Transect Shovel 

test 
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Soil Description 

 
Comments 

48 5 20 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-20 
cmbs, 10YR 6/6 silty clay eroded 

48 6 0 Ø  eroded gulley 
48 7 0 Ø  slope 

49 1 0 Ø 
 heavily disturbed, 

treefall 

49 2 18 ❏ 0-7 cmbs, 10YR 4/4 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay / clay 

 

49 3 14 ❏ 0-14 cmbs, 10YR 5/6 hydric silty clay tram heading 155 
degrees 

49 4 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 hydric silty clay 

 

49 5 0 Ø  slope to drainage 

49 6 14 ❏ 0-14 cmbs, 10YR 6/2 + 5/8 + 6/6 mottled 
compact silty clay loam 

 

49 7 0 Ø  slope 

50 1 17 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

50 2 16 ❏ 0-5 cmbs, 10YR 5/2 silty clay loam; 5-16 
cmbs, 10YR 5/6 silty clay 

 

50 3 18 ❏ 0-7 cmbs, 10YR 5/1 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay 

 

50 4 18 ❏ 0-4 cmbs, 10YR 5/2 silty clay loam; 4-18 
cmbs, 10YR 5/6 silty clay 

 

50 5 15 ❏ 0-3 cmbs, 10YR 5/1 silty clay loam; 3-15 
cmbs, 10YR 5/6 clay 

 

50 6 0 Ø  slope 
50 7 0 Ø  wetlands 
50 8 0 Ø  slope - steep dropoff 

51 1 16 ❏ 0-4 cmbs, 10YR 4/6 silty clay loam; 4-16 
cmbs, 10YR 5/8 + 6/3 mottled silty clay 

 

51 2 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/8 + 6/3 mottled silty clay 

 

51 3 0 Ø  wetlands 
51 4 0 Ø  slope to drainage 

51 5 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/6 silty clay 

 

51 6 16 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-16 
cmbs, 10YR 5/8 silty clay 

 

51 7 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

51 8 0 Ø 
 drainage, water at 

surface 

52 1 14 ❏ 0-2 cmbs, 10YR 5/2 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

52 2 15 ❏ 0-3 cmbs, 10YR 5/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

52 3 17 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 



Appendix A: Shovel Test Data 
Page A-28 

 

 
Transect Shovel 

test 

Max 
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Comments 

52 4 16 ❏ 0-4 cmbs, 10YR 5/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

52 5 17 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

52 6 0 Ø  wetlands 

52 7 17 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

52 8 18 ❏ 0-7 cmbs, 10YR 5/2 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay 

 

53 1 16 ❏ 0-3 cmbs, 10YR 3/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

53 2 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

53 3 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/6 silty clay 

 

53 4 17 ❏ 0-2 cmbs, 10YR 3/4 silty clay loam; 2-17 
cmbs, 10YR 5/6 silty clay 

 

53 5 18 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-18 
cmbs, 10YR 5/8 silty clay 

 

53 6 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 silty clay 

 

53 7 13 ❏ 0-13 cmbs, 10YR 5/8 + 4/3 mottled silty 
clay 

 

53 8 15 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-15 
cmbs, 10YR 5/8 silty clay 

 

54 1 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 hydric silty clay 

 

54 2 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 hydric silty clay 

 

54 3 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

54 4 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 compact silty clay 

 

54 5 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 hydric silty clay 

 

54 6 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 + 6/4 mottled silty clay 

 

54 7 18 ❏ 0-8 cmbs, 10YR 4/4 silty clay loam; 8-18 
cmbs, 10YR 5/6 + 6/3 + 6/8 silty clay 

 

 
54 

 
8 

 
17 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/6 + 6/3 + 6/8 hydric silty 
clay 

 

55 1 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/8 silty clay 

 

55 2 0 Ø  slope 
55 3 0 Ø  wetlands 

55 4 19 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-19 
cmbs, 10YR 5/8 silty clay 

 

55 5 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/6 silty clay 
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55 6 18 ❏ 0-18 cmbs, 10YR 5/6 silty clay  

55 7 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

55 8 0 Ø 
 drainage, water at 

surface 

56 1 15 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

56 2 15 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

56 3 18 ❏ 0-7 cmbs, 10YR 3/2 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay 

 

56 4 16 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

56 5 17 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-17 
cmbs, 10YR 5/6 silty clay 

 

56 6 13 ❏ 0-13 cmbs, 10YR 6/6 clay  

56 7 16 ❏ 0-5 cmbs, 10YR 3/2 silty clay loam; 5-16 
cmbs, 10YR 5/6 silty clay 

 

56 8 15 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

56 9 14 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-14 
cmbs, 10YR 5/6 silty clay 

 

57 1 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 hydric silty clay 

 

57 2 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 + 6/3 mottled silty clay 

 

57 3 11 ❏ 0-11 cmbs, 10YR 5/4 silty clay; 11 cmbs, 
root impasse 

 

57 4 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/6 compact silty clay 

 

57 5 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 compact silty clay 

 

57 6 17 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-17 
cmbs, 10YR 5/8 compact silty clay 

 

57 7 16 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-16 
cmbs, 10YR 5/8 compact silty clay 

 

 
57 

 
8 

 
14 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/8 hydric silty clay; 14 cmbs 
root impasse 

 

 
57 

 
9 

 
18 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 
cmbs, 10YR 5/8 + 6/3 mottled hydric silty 
clay 

 

58 1 0 Ø  slope 

58 2 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 silty clay 

 

58 3 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay saturated 

58 4 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 
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Comments 

58 5 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

58 6 17 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-17 
cmbs, 10YR 6/4 silty clay 

 

58 7 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

58 8 18 ❏ 0-18 cmbs, 10YR 5/8 + 6/4 mottled silty 
clay 

 

59 1 16 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-16 
cmbs, 10YR 5/6 silty clay 

 

59 2 16 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

59 3 15 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

59 4 0 Ø  wetlands 
59 5 13 ❏ 0-13 cmbs, 10YR 5/4 silty clay saturated 

59 6 15 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

59 7 16 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

59 8 17 ❏ 0-6 cmbs, 10YR 3/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

59 9 16 ❏ 0-5 cmbs, 10YR 3/2 silty clay loam; 5-16 
cmbs, 10YR 5/6 silty clay 

 

59 10 16 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

60 1 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 silty clay 

 

60 2 17 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-17 
cmbs, 10YR 5/8 silty clay 

 

60 3 16 ❏ 0-1 cmbs, 10YR 4/4 silty clay loam; 1-16 
cmbs, 10YR 5/8 silty clay 

 

60 4 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 + 6/3 mottled silty clay 

 

60 5 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

60 6 14 ❏ 0-1 cmbs, 10YR 4/4 silty clay loam; 1-14 
cmbs, 10YR 5/8 silty clay 

 

60 7 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/6 silty clay 

 

60 8 14 ❏ 0-14 cmbs, 10YR 5/8 silty clay loam  

60 9 17 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-17 
cmbs, 10YR 5/8 silty clay 

 

60 10 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

61 1 0 Ø 
 wetland, standing 

water 

61 2 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/6 clay 
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61 3 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/8 silty clay 

 

61 4 0 Ø  disturbed, ATV road 

61 5 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 + 6/4 silty clay 

 

61 6 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/3 silty clay 

 

61 7 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 + 6/3 clay 

 

61 8 0 Ø  ATV trail 

61 9 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 + 6/2 mottled silty clay 

 

61 10 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 + 6/2 mottled silty clay 

 

62 1 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 silty clay 

 

62 2 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 hydric silty clay 

 

62 3 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

62 4 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 compact silty clay 

 

 
62 

 
5 

 
12 ❏ 

0-4 cmbs, 10YR 4/4 silty clay loam; 4-12 
cmbs, 10YR 5/8 hydric silty clay; 12 cmbs, 
root impasse 

 

62 6 17 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-17 
cmbs, 10YR 5/8 silty clay 

 

62 7 0 Ø  lake, standing water 

62 8 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 + 6/2 hydric silty clay 

 

62 9 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 + 6/2 hydric silty clay 

 

62 10 0 Ø  disturbed, ATV road 

63 1 14 ❏ 0-2 cmbs, 10YR 3/2 silty clay loam; 2-14 
cmbs, 10YR 5/6 silty clay 

 

63 2 16 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

63 3 17 ❏ 0-6 cmbs, 10YR 3/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

63 4 20 ❏ 0-8 cmbs, 10YR 5/3 silty clay loam; 8-20 
cmbs, 10YR 5/6 silty clay 

 

63 5 18 ❏ 0-6 cmbs, 10YR 5/3 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

63 6 15 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-15 
cmbs, 10YR 5/6 silty clay 

 

63 7 12 ❏ 0-12 cmbs, 10YR 5/6 clay  

63 8 18 ❏ 0-6 cmbs, 10YR 5/1 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

63 9 13 ❏ 0-13 cmbs, 10YR 5/1 + 5/6 mottled clay  
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64 1 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/8 silty clay 

 

64 2 19 ❏ 0-19 cmbs, 10YR 5/8 silty clay  

64 3 16 ❏ 0-4 cmbs, 10YR 3/3 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

64 4 14 ❏ 0-2 cmbs, 10YR 3/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 silty clay 

 

64 5 14 ❏ 0-3 cmbs, 10YR 3/4 silty clay loam; 3-14 
cmbs, 10YR 5/6 silty clay 

 

64 6 15 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-15 
cmbs, 10YR 5/8 silty clay 

 

64 7 14 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-14 
cmbs, 10YR 5/8 silty clay 

 

64 8 0 Ø  drainage 
64 9 0 Ø  drainage 
64 10 0 Ø  drainage 
65 1 0 Ø  drainage 

65 2 14 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-14 
cmbs, 10YR 5/8 silty clay 

 

65 3 15 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

65 4 0 Ø  drainage 
65 5 0 Ø  drainage 

65 6 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/6 silty clay 

 

65 7 17 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-17 
cmbs, 10YR 5/8 silty clay 

 

65 8 13 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-13 
cmbs, 10YR 5/8 silty clay 

 

65 9 12 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-12 
cmbs, 10YR 5/8 silty clay 

 

65 10 14 ❏ 0-14 cmbs, 10YR 5/8 silty clay  
66 1 0 Ø  wetlands 
66 2 0 Ø  slope to wetlands 

66 3 17 ❏ 0-5 cmbs, 10YR 4/3 silty clay loam; 5-17 
cmbs, 10YR 5/4 silty clay 

 

66 4 14 ❏ 0-14 cmbs, 10YR 5/6 silty clay  

66 5 18 ❏ 0-6 cmbs, 10YR 3/2 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

66 6 0 Ø  creek 

66 7 16 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-16 
cmbs, 10YR 5/6 silty clay 

 

66 8 17 ❏ 0-3 cmbs, 10YR 3/2 silty clay loam; 3-17 
cmbs, 10YR 5/6 silty clay 

 

66 9 15 ❏ 0-4 cmbs, 10YR 3/2 silty clay loam; 4-15 
cmbs, 10YR 5/6 silty clay 

 

66 10 18 ❏ 0-6 cmbs, 10YR 3/2 silty clay loam; 6-18 
cmbs, 10YR 5/6 silty clay 

 

67 1 0 Ø  wetland 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

67 2 0 Ø 
 slope of tram heading 

190 degrees 

67 3 16 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-16 
cmbs, 10YR 5/8 silty clay 

 

67 4 16 ❏ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-16 
cmbs, 10YR 5/8 silty clay 

 

67 5 19 ❏ 0-2 cmbs, 10YR 4/4 silty clay loam; 2-19 
cmbs, 10YR 5/6 compact silty clay loam 

 

67 6 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 silty clay 

 

67 7 16 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-16 
cmbs, 10YR 5/8 + 6/3 silty clay 

 

67 8 0 Ø  drainage 

67 9 0 Ø 
 disturbed by large 

machinery 

67 10 14 ❏ 0-3 cmbs, 10YR 4/4 silty clay loam; 3-14 
cmbs, 10YR 5/8 silty clay 

 

68 1 12 ❏ 0-12 cmbs, 10YR 5/6 silty clay  

68 2 20 ❏ 0-8 cmbs, 10YR 3/2 silty clay loam; 8-20 
cmbs, 10YR 5/6 silty clay 

 

68 3 19 ❏ 0-7 cmbs, 10YR 3/2 silty clay loam; 7-19 
cmbs, 10YR 5/6 silty clay 

 

68 4 17 ❏ 0-5 cmbs, 10YR 3/2 silty clay loam; 5-17 
cmbs, 10YR 5/6 silty clay near stream 

68 5 17 ❏ 0-6 cmbs, 10YR 3/2 silty clay loam; 6-17 
cmbs, 10YR 5/6 silty clay 

 

68 6 18 ❏ 0-7 cmbs, 10YR 3/2 silty clay loam; 7-18 
cmbs, 10YR 5/6 silty clay 

 

68 7 13 ❏ 0-13 cmbs, 10YR 5/6 silty clay  

68 8 15 ❏ 0-7 cmbs, 10YR 3/2 silty clay loam; 7-15 
cmbs, 10YR 5/6 silty clay 

 

68 9 12 ❏ 0-12 cmbs, 10YR 5/6 silty clay  
68 10 0 Ø  pond 
68 11 0 Ø  pond 

FS4 22-16 16 ❏ 0-4 cmbs, 10YR 3/6 silty clay loam; 4-16 
cmbs, 10YR 5/6 + 6/4 mottled silty clay 

 

 
FS4 Datum 

(21-4) 

 
9 ❏ 

0-5 cmbs, 10YR 4/4 silty clay loam; 5-9 
cmbs, 10YR 5/6 silty clay loam + compact 
gravel 

 

 
FS4 

 
E10 

 
7 ❏ 0-6 cmbs, 10YR 3/1 silty loam; 6-7 cmbs, 

10YR 5/6 silty clay; 7 cmbs, compact gravel 

 

 
FS4 

 
E20 

 
11 ❏ 

0-6 cmbs, 10YR 4/4 silty clay loam; 6-11 
cmbs, 10YR 5/6 silty clay loam; 11 cmbs, 
compact gravel 

 
80% gravel 

FS4 E35 20 ❏ 0-6 cmbs, 10YR 4/4 silty clay loam; 6-20 
cmbs, 10YR 5/6 silty clay / clay 

large (plastic?) 
conduit ~ 17 cmbs 

FS4 N10 28 ❏ 0-13 cmbs, 10YR 4/4 silty clay loam; 13-28 
cmbs, 10YR 5/6 silty clay few gravel 
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Transect Shovel 

test 

Max 
depth 
(cm) 

 
Status 

 
Soil Description 

 
Comments 

FS4 N20 40 ❏ 0-30 cmbs, 10YR 5/2 silty clay loam; 30-40 
cmbs, 10YR 5/6 silty clay 

 

FS4 N20 
E25 36 ❏ 0-14 cmbs, 10YR 4/4 silty clay loam; 14-36 

cmbs, 10YR 5/6 silty clay loam 
 

FS4 N20 
E35 18 ■ 0-4 cmbs, 10YR 4/4 silty clay loam; 4-18 

cmbs, 10YR 5/6 silty clay 
 

FS4 N20 
E45 24 ❏ 0-7 cmbs, 10YR 4/4 silty clay; 7-24 cmbs, 

10YR 5/6 + 6/4 silty clay / clay 
 

FS4 N20 
E55 16 ❏ 0-5 cmbs, 10YR 4/4 silty clay loam; 5-16 

cmbs, 10YR 5/8 silty clay 
 

FS4 N30 
E35 27 ■ 0-16 cmbs, 10YR 4/4 silty loam; 16-27 

cmbs, 10YR 5/6 silty clay 
clear bottle glass 0-8 
cmbs 

FS4 N35 
E10 18 ❏ 0-8 cmbs, 10YR 5/2 silty clay loam; 8-18 

cmbs, 10YR 5/6 silty clay 
 

FS4 N40 
E15 15 ❏ 0-5 cmbs, 10YR 5/2 silty clay loam; 5-15 

cmbs, 10YR 5/6 silty clay 
 

FS4 N40 
E25 16 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-16 

cmbs, 10YR 5/6 silty clay 
 

FS4 N40 E5 21 ❏ 0-9 cmbs, 10YR 4/4 silty clay loam; 9-21 
cmbs, 10YR 5/8 + 6/4 mottled silty clay 

 

FS4 N45 
E10 16 ❏ 0-6 cmbs, 10YR 5/2 silty clay loam; 6-16 

cmbs, 10YR 5/6 silty clay 
 

FS4 N50 
E35 24 ❏ 0-12 cmbs, 10YR 4/4 silty clay loam; 12-24 

cmbs, 10YR 5/6 + 6/4 silty clay 
 

FS4 N55 
E10 17 ❏ 0-7 cmbs, 10YR 5/2 silty clay loam; 7-17 

cmbs, 10YR 5/6 silty clay 
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1.0 Introduction 

The affected environment evaluated for noise and noise related impacts in this report is identified as the 
Proposed Action site and surrounding land uses. The approximately 245-acre Proposed Action site is 
located approximately 1 mile south of the Memphis Shelby County Airport (MEM) on the southeast corner 
of East Holmes Road and Swinnea Road and north of the Tennessee/Mississippi State line, in Memphis, 
Shelby County, Tennessee. A Proposed Site Plan identifies the potential for approximately 1.5 million 
square feet of facility space at the site with approximately 300,000 square feet of additional space allotted 
for future growth, if needed (Figure 1 in Attachment 1). The site is predominantly wooded and vacant, and 
land use along Holmes Road includes four churches, a cemetery, single-family residential, a military base, 
and Zodiac Park. These land uses are shown on Figure 2 in Attachment 1.   

As the principle noise source for this project corridor is vehicular traffic along Holmes Road, the Federal 
Highway Administration (FHWA) Traffic Noise Model (TNM) Version 2.5 was selected to model changes 
to the noise environment caused by increased traffic along Holmes Road. While TNM Version 3.0 was 
released for use last year, the software is still under development (see Attachment 2 for Correspondence). 
Holmes Road was considered the primary transportation route for projected increased traffic volumes and 
large trucks. Adjoining and area residential streets were assumed not to be the source of high traffic volumes 
or large trucks.  

This report documents the results of a noise analysis completed to predict the effects that the proposed 
project would have on surrounding land uses. 

2.0 Background 

The study area is made up of four churches, a cemetery, single-family residential, a military base, and 
Zodiac Park.  

The principal source of noise in the study area is vehicular traffic, including automobiles and trucks. As an 
existing transportation corridor, most adjacent land uses are exposed to at least moderate noise levels.   

Noise is typically defined as unwanted or undesirable sound. The basic parameters of noise that affect 
humans are: 

(1) intensity or level, 

(2) frequency content, and 

(3) variation with time. 

The first parameter is determined by the level of sound, which is expressed in units of decibels (dB). By 
using this scale, the range of normally encountered sound can be expressed by values between 0 and 120 dB. 
On a relative basis, a 3-dB change in sound level generally represents a barely perceptible change in a 
common outdoor setting, to someone with average hearing. A 5-dB positive change presents a “noticeable” 
change, and a 10-dB positive change is typically perceived as a doubling in the loudness while a 10-dB 
decrease in noise levels is perceived as a 50 percent reduction in loudness. 

The frequency of noise is related to the tone or pitch of the sound and is expressed in terms of cycles per 
second called hertz (Hz). The human ear can detect a wide range of frequencies from about 20 Hz to 17,000 
Hz. However, because the sensitivity of human hearing varies with frequency, the A-weighting system is 
commonly used. Sound levels measured using this weighting system are called “A-weighted” sound levels 
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and are expressed in decibel notation as “dBA.” The A-weighted sound level is widely accepted as a proper 
unit for describing environmental noise. 

Because environmental noise fluctuates from moment to moment, it is common practice to condense all of 
this information into a single number called the “equivalent” sound level (Leq). The Leq is a measure of 
the average sound energy during a specified period of time (typically 1 hour or 24 hours). The Leq is defined 
as the constant level that, over a given period of time, transmits the same amount of acoustical energy to 
the receiver as the actual time-varying sound. Studies have shown that Leq is well correlated with human 
annoyance to sound, and therefore, this descriptor is widely used for environmental noise impact 
assessment. The Leq measured over a 1-hour period is the hourly Leq (1-hour), which is used to analyze 
highway noise impacts and abatement. 
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Many factors affect noise. Traffic noise level at a site depends on both site geometry (distance, land cover, 
topography, etc.) and traffic characteristics (volume, vehicle type, speed, truck numbers, etc.) of roadways.  
As an example, for a straight, at-grade roadway with a steady stream of vehicles, the Leq noise level 
decreases with distance from the roadway. Generally, in areas where the land between the roadway and the 
receptor site is primarily grass, lawn, or other sound absorptive material, the noise level decreases at a rate 
of 4.5 dBA per a doubling of the distance. Conversely, in more urban areas with concrete, the noise level 
drops off at a much slower rate—typically around 3 dBA per a doubling of the distance. These drop-off 
rates assume vehicle travel speeds remain constant and flat open terrain occurs between the receptor and 
the roadway. Higher drop off rates will typically occur in areas where there is excess shielding caused by 
building rows or variations in the terrain. 

Assuming similar vehicle mix and travel speeds, a doubling in traffic volume over a given period of time 
produces a doubling in the sound energy. A doubling in sound energy corresponds to a barely perceptible 
3-dBA increase in noise level. At locations where traffic volumes and noise levels are already high, a large 
change in traffic volume is required to cause a perceptible change in the noise level. 

Noise levels from trucks are much greater than noise levels from automobiles. The noise generated by a 
single heavy truck can be as loud as 10 automobiles. Consequently, at a given constant travel speed, noise 
level changes are more sensitive to the distance of nearby truck lanes and/or to changes in truck volumes 
than changes in overall traffic flow. However, travel speeds do play a factor, and on a roadway that is 
carrying a given volume of traffic, road-traffic noise levels increase by approximately 5 to 6 dBA as the 
speed increases from 30 to 45 mph, and by another 3 dBA as the speed increases to 55 mph. 

3.0 Methodology 

Three field measurements were collected on May 29, 2020 from two locations along Holmes Road between 
7:15 AM - 8:50 PM. These field measurement sites are depicted on Figure 2 in Attachment 1. The sites 
were chosen based on close proximity to areas of human use and clear line-of-sight to the traffic noise 
source. Noise measurement sites included two church properties located along the northern side of Holmes 
Road. Copies of the field notes are provided in Attachment 3. Field measurements indicate existing noise 
levels ranged, at the time measurements were taken, between 60.0 and 63.2 dBA. 

Land use and terrain were assessed during the time of field measurement collection. The study area includes 
four churches, a military base located to the northwest, Memorial Park Cemetery located to the west, single-
family residential subdivisions located to the east, and Zodiac Park located to the east (see Figure 2 in 
Attachment 1). Terrain surrounding Holmes Road was considered generally level, and no features that 
would obscure line-of sight to the traffic noise source or influence the calculation of local sound projections, 
such as berms, bodies of water, or existing noise barriers, were identified for inclusion in the traffic noise 
model. 

Field measurements were recorded using a laboratory calibrated Bruel & Kjær Model 2238 sound level 
meter. These measurements were taken for 15 minutes at each location. The locations of field measurements 
and the observed sound levels are provided in Table 1. Field measurements were compared with TNM-
modeled noise levels to confirm the applicability of the model for this analysis. Traffic counts, by vehicle 
type (cars, medium trucks, and heavy trucks) were taken along Holmes Road during each field 
measurement. In addition, posted vehicle speeds of 40 mph were observed at all field measurement 
locations. Total traffic counts were input into the TNM to determine if the model is accurately predicting 
sound levels along the corridor. The TNM modeled results for the field measurements indicated existing 
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noise levels between 58.0 and 63.2 dBA, and the comparisons of field measurements to modeled levels are 
shown in Table 1 below.  

A difference of approximately three decibels is generally considered an acceptable range to consider the 
model for use in predicting future noise levels. Because each of the field measurements were within the 
accepted three-decibel range of the model, the model is considered applicable for use in analysis of noise 
levels within the study area. 

Table 1: Existing Field Measurements and TNM Results (dBA Leq) 

Field Receiver # Time 
Range 

Field 
Measurement 

TNM 
Calculation Difference 

Field 
Measurement #1 

7:15 AM - 
7:30 AM 63.1 63.2 0.1 

Field 
Measurement #2 

7:45 AM - 
8:00 AM 63.2 62.4 -0.8 

Field 
Measurement #3 

8:35 AM – 
8:50 AM 60.0 58.0 -2.0 

 

Roadways were digitized in ArcMap version 10.6 from 30-centimeter resolution 2019 ESRI world aerial 
imagery with elevations obtained from 10-meter resolution National Elevation Dataset (NED) Digital 
Elevation Models (DEM). Hourly 2017 traffic counts with percentage medium and heavy trucks for Holmes 
Road (traffic count station number 000291) were provided by the Tennessee Department of Transportation 
(TDOT) [see Attachment 2]. While AADT (Annual Average Daily Traffic) is available for more recent 
years, 2017 traffic counts are the most recent hourly counts recorded by TDOT, and 2017 peak hour traffic 
was used to represent a worst-case scenario for this study. Traffic was distributed evenly across Holmes 
Road westbound and eastbound thru lanes, and traffic was not modeled on turn lanes. The GIS-derived 
roadway geometries were imported into TNM, and the number of automobiles, medium trucks, and heavy 
trucks and the posted travel speed for Holmes Road were input into the model. Noise generated from sources 
other than traffic is not included in the model. 

An Environmental Assessment (EA) was recently prepared for a proposed land release along Ketchum 
Road, approximately 5 miles north of the Holmes Road site, for the construction of an 819,000 sq. ft. 
distribution warehouse. As part of this EA, a traffic noise study was completed to model the potential 
change in the local noise environment attributed to the increase in traffic associated with the proposed 
development. The study was completed with the assumption that routine operation of the distribution was 
assumed to include 120 distribution trucks per day, and approximately 100 autos per day for employees 
accessing the distribution warehouse. Additionally, worst case traffic volumes under the Build condition 
were calculated with the assumption that 50% of these trucks, assumed all to be heavy trucks (i.e. tractor 
trailers), and 50% of autos would be added to the No-Build condition hourly traffic volumes along Ketchum 
Road. The Proposed Site Plan along Holmes Road identifies the potential for approximately 1.5 million sq. 
ft. of facility space at the site with approximately 300,000 sq. ft. of additional space allotted for future 
growth if needed (Figure 1 in Attachment 1). As projected traffic data associated with a potential Holmes 
Road distribution facility is not available, increase in traffic along Holmes Road due to operations of a 
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distribution facility was assumed to be twice that of the proposed Ketchum Road development, as a Holmes 
Road distribution facility at the proposed site could be 1,500,000–1,800,000 sq. ft., approximately twice 
the size of the 819,000 sq. ft. Ketchum Road facility.  

Under the No-Build condition, a total of 1108 vehicles including 56 medium and 78 heavy trucks were 
distributed along the Holmes Road eastbound and westbound lanes to project the No-Build noise levels (see 
Table 2 below for No-Build inputs). Under the Build condition, routine operation of the distribution 
warehouse was assumed to include approximately 240 distribution trucks per day, and approximately 200 
autos per day for employees accessing the distribution warehouse. Worst case traffic volumes were 
calculated with the assumption that 50% of these trucks, assumed to all be heavy trucks (i.e. tractor trailers), 
and 50% of autos would be added to the No-Build condition hourly traffic volumes along Holmes Road. A 
total of 1328 vehicles including 56 medium and 198 heavy trucks were distributed along the Holmes Road 
eastbound and westbound lanes to project the hourly traffic noise levels under the Build condition (see 
Table 3 on page 6 for Build inputs).  

To create noise contours with projected noise levels in the Build and No-Build conditions, a 250-foot cell 
grid was created for the area surrounding Holmes Road with a receiver placed at the center of each cell to 
capture the local projected sound level (see Figures 3A and 3B in Attachment 1). Sound levels were 
calculated in TNM for the Build and No-Build traffic projections, and the receiver features were then 
converted to a 250-foot cell raster from which 5 dBA step contours were generated. Yearly Day-Night 
Average Sound Levels are the preferred unit of noise level measurement according to Appendix A of 14 
CFR part 150, Airport Noise Compatibility Planning. However, note that this analysis assumes that 100% 
of new site generated trips approach the site from the west, via Airways Boulevard and I-55, rather than 
being distributed to access the site from both the east and the west. With this assumption, the land use 
assessed for traffic noise effects attributed to operations of the proposed facility was restricted to areas 
directly north and west of the proposed facility (see Figure 2 in Attachment 1). Land use in this area consists 
of a military base, church, cemetery, and undeveloped land. The absence of residential development along 
this traffic corridor precludes application of Day-Night noise penalization, as the Day-Night weighting 
generally applies to residential land use where increased traffic noise between 11 pm – 7 am could 
potentially be more impactful than daytime hours. Therefore, this study omitted Day-Night noise weighting 
and analyzed the potential effect of increased traffic on the local noise environment during peak hour PM 
traffic conditions. Results are shown in dBA without Day-Night noise penalization, which is also the 
generally preferred method for traffic noise studies where vehicular traffic is the predominant noise source.  

Table 2: Model Inputs No-Build 

Road Direction Lane Width 
Input 

Total 
DHV 

Cars Medium 
Trucks 

Heavy 
Trucks 

Holmes Rd EB EB 12' 554 487 28 39 

Holmes Rd EB LT EB 12' N/A N/A N/A N/A 

Holmes Rd EB RT EB 12' N/A N/A N/A N/A 

Holmes Rd WB WB 12' 554 487 28 39 

Holmes Rd WB LT WB 12' N/A N/A N/A N/A 
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Road Direction Lane Width 
Input 

Total 
DHV 

Cars Medium 
Trucks 

Heavy 
Trucks 

Holmes Rd WB LT IN WB 12' N/A N/A N/A N/A 

Holmes Rd WB LT OUT WB 12' N/A N/A N/A N/A 

 

Table 3: Model Inputs Build 

Road Direction Lane Width 
Input 

Total 
DHV 

Cars Medium 
Trucks 

Heavy 
Trucks 

Holmes Rd EB EB 12' 664 537 28 99 

Holmes Rd EB LT EB 12' N/A N/A N/A N/A 

Holmes Rd EB RT EB 12' N/A N/A N/A N/A 

Holmes Rd WB WB 12' 664 537 28 99 

Holmes Rd WB LT WB 12' N/A N/A N/A N/A 

Holmes Rd WB LT IN WB 12' N/A N/A N/A N/A 

Holmes Rd WB LT OUT WB 12' N/A N/A N/A N/A 

 

4.0 Results 

The projected Build and No-Build condition sound contours are shown in Figures 4 and 5 in Attachment 1. 
Sound contours for the No-Build condition for the study area surrounding Holmes Road ranged from 45 to 
60 dBA, and sound contours for the Build condition ranged from 50 to 65 dBA. Station counts taken in 
2017 were the most recent data available from TDOT at the time of this study, and peak hour traffic counts 
were used for the No-Build condition traffic noise model and to provide the base for the Build condition 
traffic projections. Routine operation of the proposed distribution facility was assumed to include 240 
distribution trucks per day and approximately 200 autos per day for employees accessing the distribution 
warehouse. With the assumption 50% of the proposed development’s heavy truck and automobile capacity 
would be added to the No-Build condition hourly traffic volumes along Holmes Road, the Build condition 
would result in increased sound levels to surrounding land use.  
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Andrew Cleary

From: William Bowlby <wbowlby@bowlbyassociates.com>
Sent: Monday, June 15, 2020 2:27 PM
To: Andrew Cleary
Cc: Geoff; Darlene Reiter; Rennie Williamson
Subject: RE: 64-bit Windows and TNM 2.5 Contours

Andrew, 

Doing well, thanks. You? 

You need a Windows XP emulator because the NMPLOT contouring program is indeed a DOS program (and used in the 
old FAA INM noise prediction model. I'm asking Geoff to share more on that. You could also create your own contours 
with TNM 2.5 by inputting a grid of receiver points and eyeballing in the lines – or look for a 3rd party program that 
generates contour lines from a grid file. Your could check Wasmer Consulting, which created the NMPLOT program. Last 
time I looked, I think they had some plotting options. 

TNM 3.0 does color‐gradient contours, but doesn't have a legend as to what the colors represent. However, you can roll 
the cursor over the gradient and see the numeric values.  

We’ve done fairly extensive testing of TNM 3.0 and don’t feel it’s ready for project use yet – crashes frequently during 
input, causing you to have to restart from scratch, plus other issues. We’ve provided lots of comments to the Volpe 
Center, which is working on a next version. I’d recommend waiting until it comes out, which might be by the end of the 
year or later (guessing). We’re holding off on TNM 3 training courses until that version is released. 

Good luck, 
Bill 

________________________________________________ n 
William Bowlby, Ph.D., P.E., Principal Engineer 
Bowlby & Associates, Inc. 
2505 21st Avenue South, Suite 300 
Nashville, TN 37212 
wbowlby@bowlbyassociates.com 
www.bowlbyassociates.com 

From: Andrew Cleary  
Sent: Monday, June 15, 2020 8:42 AM 
To: William Bowlby <wbowlby@bowlbyassociates.com> 
Subject: 64‐bit Windows and TNM 2.5 Contours 

Hi Bill, 

Hope you are doing well. This is one of your class of 17’ alumni reaching out with a question regarding TNM 
2.5 noise contours. All our office computers run Windows 10 (64-bit), and I need to generate noise contours for 
a project. If I am not mistaken, the contours module is tied to MS DOS, which is not supported by 64-bit 
Windows. Do you have a suggested work around? For this current project, FAA but the noise source in 
question is vehicular traffic, I may be able to use 3.0 and GIS to create the contours. However, I have been told 
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SCDOT will require noise contours on a few projects we have coming up, and I expect their people are not yet 
trained/comfortable with 3.0. It would be great if we could find a way to create contours while sticking to 2.5.  
 
Any thoughts you might have would be greatly appreciated! 
 
Andrew Cleary | GIS Specialist 
Edwards-Pitman  
Certified Woman-Owned Small Business (DBE, FBE, SBE, SBA, WBENC, WOSB) 
2700 Cumberland Parkway Suite 300 | Atlanta, GA 30339 
direct: 678-932-2207 | main: 770.333.9484 | acleary@edwards-pitman.com 
www.edwards-pitman.com 
Georgia | South Carolina | Florida 
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Andrew Cleary

From: Christopher Lynch <Christopher.Lynch@tn.gov>
Sent: Monday, June 8, 2020 1:11 PM
To: Andrew Cleary
Cc: Kristin Lehman; David Pearce
Subject: RE: Traffic data request (station number 000291)

Mr. Cleary, 
This count was estimated in both 2018 & 2019.  Would you like the hourly count for 2017?  I’d be happy to send that to 
you.  The truck percentages are: 
 
Passenger Vehicles—88% 
Single‐Unit Trucks—5% 
Multi‐Unit Trucks—7% 
 
I look forward to hearing back from you.  Have a good afternoon.   
Thank you 

 
Chris Lynch | GIS Technician 
Long Range Planning Division 
Data Management 
James K. Polk Building, Suite 1000 
505 Deaderick Street,Nashville, TN 37243 
Traffic Info. Line: 615‐741‐0959| O: 615‐253‐5322 
Christopher.Lynch@tn.gov 
www.tn.gov/tdot 
 
 
 
 
 
 
 
 
 
From: Andrew Cleary <acleary@edwards‐pitman.com>  
Sent: Monday, June 8, 2020 11:38 AM 
To: Christopher Lynch <Christopher.Lynch@tn.gov> 
Cc: Kristin Lehman <klehman@Ensafe.com>; David Pearce <dpearce@edwards‐pitman.com> 
Subject: [EXTERNAL] Traffic data request (station number 000291) 
 
 
*** This is an EXTERNAL email. Please exercise caution. DO NOT open attachments or click links from unknown 
senders or unexpected email - STS-Security. ***  

Chris, 
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Kristin suggested I contact you regarding a traffic data request for Holmes Road. I have attached the station 
location from the TDOT GIS page. I am looking for the most recent DHV or hourly counts for this location as 
well as percentages for auto, medium, and heavy trucks. Thanks in advance and please let me know if I can 
provide any further information. 
 
Andrew Cleary | GIS Specialist 
Edwards-Pitman  
Certified Woman-Owned Small Business (DBE, FBE, SBE, SBA, WBENC, WOSB) 
2700 Cumberland Parkway Suite 300 | Atlanta, GA 30339 
direct: 678-932-2207 | main: 770.333.9484 | acleary@edwards-pitman.com 
www.edwards-pitman.com 
Georgia | South Carolina | Florida 

 
 



COVERAGE COUNT DATA WITH 24 HOUR TOTALS

Station Number: 000291 County: Shelby79
2017/14/08Start Date: End Date: 08 / 15 / 2017

Start Time: 00:08 End Time: 08 : 00
6Direction:

Time

08:00 - 09:00
488
60810:00 - 11:00
65111:00 - 12:00

12:00 - 13:00 686
1,06913:00 - 14:00

14:00 - 15:00 1,067
15:00 - 16:00 973
16:00 - 17:00 923
17:00 - 18:00 565
18:00 - 19:00 424
19:00 - 20:00 324
20:00 - 21:00 317
21:00 - 22:00 353
22:00 - 23:00 274
23:00 - 24:00 181
24:00 - 01:00 108
01:00 - 02:00 78
02:00 - 03:00 158
03:00 - 04:00 172
04:00 - 05:00 684
05:00 - 06:00 976
06:00 - 07:00 1,048
07:00 - 08:00 763

13,386 x Truck Factor:  = AADT: 0.99 12,722.0Total: 0.96x Variation Factor: 

Peak Hour FactorPeak AM Peak Total Peak PM Peak Total Peak Hour Factor
0.93 0.92

09:00 - 10:00

05:30 - 06:30 1072 13:15 - 14:15 1108

= 12,851

Peak AM % Dir Dist AM % Peak PM % Dir Dist PM % Daily Peak % Daily Dir Dist %
8 864 51 8 51

(Coverage)

496



Attachment 3
Field Notes and Validation Input 

and Output for TNM Runs  



 

Field Measurement 1 





INPUT: ROADWAYS ENS2001

EPEI 6 August 2020
Cleary TNM 2.5

INPUT: ROADWAYS Average pavement type shall be used unless
PROJECT/CONTRACT: ENS2001 a State highway agency substantiates the use
RUN: FM1 of a different type with the approval of FHWA
Roadway Points
Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y Z Control Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?

Affected
ft ft ft ft mph %

 Holmes Rd EB 12.0  point54 54 773,960.4 269,378.5 337.20  Average
 point55 55 774,158.5 269,370.5 346.50  Average
 point56 56 774,406.4 269,360.4 352.20  Average
 point57 57 774,651.7 269,349.8 357.80  Average
 point58 58 774,793.4 269,343.3 359.60  Average
 point59 59 774,983.8 269,334.2 361.10  Average
 point60 60 775,127.8 269,327.3 361.30  Average
 point61 61 775,207.7 269,323.5 363.20  Average
 point62 62 775,304.3 269,318.3 364.50  Average
 point63 63 775,446.6 269,310.5 359.40  Average
 point64 64 775,536.5 269,305.7 355.00  Average
 point65 65 775,708.3 269,296.5 347.90  Average
 point66 66 776,192.6 269,270.9 337.60  Average
 point67 67 776,309.0 269,264.7 335.40  Average
 point68 68 776,470.9 269,256.2 333.50  Average
 point69 69 776,688.3 269,244.8 337.00  Average
 point70 70 776,731.5 269,242.7 337.20  Average
 point71 71 777,423.3 269,208.6 323.80  Average
 point72 72 777,907.1 269,185.6 331.80  Average
 point73 73 778,338.3 269,164.9 344.00  Average
 point74 74 778,471.6 269,158.7 350.10  Average
 point75 75 778,656.0 269,150.1 352.60  Average
 point76 76 778,805.8 269,143.1 347.40  Average
 point77 77 778,905.5 269,138.4 346.90  Average
 point78 78 778,981.8 269,134.9 347.80  Average
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Roadway geometries are the same for all field
validation models



INPUT: ROADWAYS ENS2001
 point79 79 779,036.5 269,132.3 347.00  Average  
 point80 80 779,067.9 269,130.9 345.30  Average  
 point81 81 779,112.7 269,128.8 343.40  Average  
 point82 82 779,161.4 269,126.5 342.50  Average  
 point83 83 779,195.2 269,124.9 340.70  Average  
 point84 84 779,330.5 269,118.9 343.10  Average  
 point85 85 779,561.5 269,108.9 352.90  Average  
 point86 86 779,711.6 269,102.8 359.40  Average  
 point87 87 779,868.6 269,095.9 358.90  Average  
 point88 88 780,044.7 269,087.7 354.90  Average  
 point89 89 780,291.9 269,074.9 362.00  Average  
 point90 90 780,565.3 269,061.7 347.80  Average  
 point91 91 780,851.4 269,047.9 346.50  Average  
 point92 92 781,063.4 269,036.0 336.50  Average  
 point93 93 781,318.6 269,021.9 329.50  Average  
 point94 94 781,447.6 269,015.1 333.50  Average  
 point95 95 781,674.7 269,002.1 339.70  Average  
 point96 96 781,825.3 268,994.6 349.40  Average  
 point97 97 781,932.2 268,985.5 355.90  Average  
 point98 98 782,036.8 268,974.2 359.30  Average  
 point99 99 782,110.6 268,970.3 360.70  Average  
 point100 100 782,194.3 268,970.8 361.90  Average  
 point101 101 782,301.1 268,970.8 362.50  Average  
 point102 102 782,343.5 268,970.2 362.70  Average  
 point103 103 782,437.5 268,966.4 367.10  Average  
 point104 104 782,612.7 268,957.2 370.90  Average  
 point105 105 782,832.9 268,945.1 369.90  Average  
 point106 106 783,082.4 268,932.3 368.40  Average  
 point107 107 783,297.2 268,921.5 369.50  Average  
 point108 108 783,560.1 268,909.9 370.20  Average  
 point109 109 784,116.0 268,882.1 377.50  Average  
 point110 110 784,220.7 268,865.9 375.90  Average  
 point111 111 784,418.1 268,856.0 378.80

 Holmes Rd EB LT 12.0  point112 112 784,239.8 268,876.7 375.90  Average  
 point113 113 784,419.0 268,867.7 379.70

 Holmes Rd EB RT 12.0  point114 114 776,613.4 269,232.7 339.30  Average  
 point115 115 776,687.5 269,228.8 339.50  Average  
 point116 116 776,730.7 269,226.7 339.70  Average  
 point117 117 777,422.6 269,192.7 324.40  Average  
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INPUT: ROADWAYS ENS2001
 point118 118 777,689.6 269,179.9 326.40

 Holmes Rd WB 12.0  point119 119 784,419.3 268,879.0 379.70  Average  
 point120 120 783,702.5 268,914.8 372.20  Average  
 point121 121 783,567.9 268,921.5 369.80  Average  
 point122 122 783,297.8 268,933.5 369.50  Average  
 point123 123 783,083.0 268,944.3 368.70  Average  
 point124 124 782,833.6 268,957.1 370.30  Average  
 point125 125 782,613.3 268,969.2 370.90  Average  
 point126 126 782,438.1 268,978.4 367.10  Average  
 point127 127 782,315.0 268,983.4 362.50  Average  
 point128 128 782,208.3 268,989.3 362.00  Average  
 point129 129 782,083.6 268,994.4 360.60  Average  
 point130 130 781,891.6 269,003.2 353.40  Average  
 point131 131 781,675.3 269,014.1 339.70  Average  
 point132 132 781,448.2 269,027.1 333.10  Average  
 point133 133 781,319.3 269,033.9 329.50  Average  
 point134 134 781,064.0 269,048.0 336.50  Average  
 point135 135 780,852.0 269,059.9 346.50  Average  
 point136 136 780,565.9 269,073.6 348.30  Average  
 point137 137 780,292.5 269,086.9 362.00  Average  
 point138 138 780,045.3 269,099.7 354.90  Average  
 point139 139 779,869.1 269,107.9 358.90  Average  
 point140 140 779,712.1 269,114.8 359.10  Average  
 point141 141 779,562.0 269,120.9 354.00  Average  
 point142 142 779,368.8 269,129.2 345.00  Average  
 point143 143 779,210.8 269,136.2 340.40  Average  
 point144 144 779,194.3 269,137.0 340.70  Average  
 point145 145 779,115.3 269,140.7 343.40  Average  
 point146 146 779,017.6 269,145.2 347.00  Average  
 point147 147 778,819.0 269,154.5 345.30  Average  
 point148 148 778,378.1 269,175.0 344.40  Average  
 point149 149 778,268.4 269,180.3 341.50  Average  
 point150 150 778,220.7 269,182.6 340.00  Average  
 point151 151 777,902.0 269,197.8 331.70  Average  
 point152 152 777,563.7 269,213.9 324.50  Average  
 point153 153 777,404.0 269,221.6 323.80  Average  
 point154 154 776,729.5 269,254.8 337.20  Average  
 point155 155 776,690.9 269,256.7 337.00  Average  
 point156 156 776,542.1 269,264.5 334.50  Average  
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INPUT: ROADWAYS ENS2001
 point157 157 776,257.2 269,279.5 334.90  Average  
 point158 158 775,574.2 269,315.6 353.90  Average  
 point159 159 775,223.9 269,334.7 363.20  Average  
 point160 160 774,710.4 269,359.3 358.10  Average  
 point161 161 774,402.7 269,372.6 356.10  Average  
 point162 162 774,243.6 269,379.0 348.70  Average  
 point163 163 774,171.9 269,406.1 345.70  Average  
 point164 164 773,961.5 269,424.6 338.20

 Holmes Rd WB LT 12.0  point165 165 782,128.8 268,981.4 361.50  Average  
 point166 166 782,082.6 268,983.3 360.40  Average  
 point167 167 782,045.4 268,985.0 359.30

 Holmes Rd WB LT IN 12.0  point168 168 774,176.5 269,381.8 346.50  Average  
 point169 169 773,960.8 269,390.5 337.20

 Holmes Rd WB LT OUT 12.0  point170 170 774,175.6 269,393.8 346.50  Average  
 point171 171 773,961.3 269,402.5 338.20
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INPUT: RECEIVERS ENS2001

EPEI    6 August 2020            
Cleary    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: ENS2001                                                       
RUN: FM1                                                           
Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 FM1 1 1 782,169.1 269,066.7 366.13 4.92 63.10 66 15.0 7.0 Y 
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001

EPEI   6 August 2020                                             
Cleary   TNM 2.5                                                       

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: ENS2001                                                           
RUN: FM1                                                               
Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 Holmes Rd EB   point54 54 380 40 4 40 36 40 0 0 0 0
  point55 55 380 40 4 40 36 40 0 0 0 0
  point56 56 380 40 4 40 36 40 0 0 0 0
  point57 57 380 40 4 40 36 40 0 0 0 0
  point58 58 380 40 4 40 36 40 0 0 0 0
  point59 59 380 40 4 40 36 40 0 0 0 0
  point60 60 380 40 4 40 36 40 0 0 0 0
  point61 61 380 40 4 40 36 40 0 0 0 0
  point62 62 380 40 4 40 36 40 0 0 0 0
  point63 63 380 40 4 40 36 40 0 0 0 0
  point64 64 380 40 4 40 36 40 0 0 0 0
  point65 65 380 40 4 40 36 40 0 0 0 0
  point66 66 380 40 4 40 36 40 0 0 0 0
  point67 67 380 40 4 40 36 40 0 0 0 0
  point68 68 380 40 4 40 36 40 0 0 0 0
  point69 69 380 40 4 40 36 40 0 0 0 0
  point70 70 380 40 4 40 36 40 0 0 0 0
  point71 71 380 40 4 40 36 40 0 0 0 0
  point72 72 380 40 4 40 36 40 0 0 0 0
  point73 73 380 40 4 40 36 40 0 0 0 0
  point74 74 380 40 4 40 36 40 0 0 0 0
  point75 75 380 40 4 40 36 40 0 0 0 0
  point76 76 380 40 4 40 36 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
 point77 77 380 40 4 40 36 40 0 0 0 0
 point78 78 380 40 4 40 36 40 0 0 0 0
 point79 79 380 40 4 40 36 40 0 0 0 0
 point80 80 380 40 4 40 36 40 0 0 0 0
 point81 81 380 40 4 40 36 40 0 0 0 0
 point82 380 40 4 40 36 40 0 0 0 0
 point83 83 380 40 4 40 36 40 0 0 0 0
 point84 84 380 40 4 40 36 40 0 0 0 0
 point85 85 380 40 4 40 36 40 0 0 0 0
 point86 86 380 40 4 40 36 40 0 0 0 0
 point87 87 380 40 4 40 36 40 0 0 0 0
 point88 88 380 40 4 40 36 40 0 0 0 0
 point89 89 380 40 4 40 36 40 0 0 0 0
 point90 90 380 40 4 40 36 40 0 0 0 0
 point91 91 380 40 4 40 36 40 0 0 0 0
 point92 92 380 40 4 40 36 40 0 0 0 0
 point93 93 380 40 4 40 36 40 0 0 0 0
 point94 94 380 40 4 40 36 40 0 0 0 0
 point95 95 380 40 4 40 36 40 0 0 0 0
 point96 96 380 40 4 40 36 40 0 0 0 0
 point97 97 380 40 4 40 36 40 0 0 0 0
 point98 98 380 40 4 40 36 40 0 0 0 0
 point99 99 380 40 4 40 36 40 0 0 0 0
 point100 100 380 40 4 40 36 40 0 0 0 0
 point101 101 380 40 4 40 36 40 0 0 0 0
 point102 102 380 40 4 40 36 40 0 0 0 0
 point103 103 380 40 4 40 36 40 0 0 0 0
 point104 104 380 40 4 40 36 40 0 0 0 0
 point105 105 380 40 4 40 36 40 0 0 0 0
 point106 106 380 40 4 40 36 40 0 0 0 0
 point107 107 380 40 4 40 36 40 0 0 0 0
 point108 108 380 40 4 40 36 40 0 0 0 0
 point109 109 380 40 4 40 36 40 0 0 0 0
 point110 110 380 40 4 40 36 40 0 0 0 0
 point111 111

 Holmes Rd EB LT  point112 112 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point113 113

 Holmes Rd EB RT   point114 114 0 0 0 0 0 0 0 0 0 0
  point115 115 0 0 0 0 0 0 0 0 0 0
  point116 116 0 0 0 0 0 0 0 0 0 0
  point117 117 0 0 0 0 0 0 0 0 0 0
  point118 118

 Holmes Rd WB   point119 119 240 40 0 0 24 40 0 0 0 0
  point120 120 240 40 0 0 24 40 0 0 0 0
  point121 121 240 40 0 0 24 40 0 0 0 0
  point122 122 240 40 0 0 24 40 0 0 0 0
  point123 123 240 40 0 0 24 40 0 0 0 0
  point124 124 240 40 0 0 24 40 0 0 0 0
  point125 125 240 40 0 0 24 40 0 0 0 0
  point126 126 240 40 0 0 24 40 0 0 0 0
  point127 127 240 40 0 0 24 40 0 0 0 0
  point128 128 240 40 0 0 24 40 0 0 0 0
  point129 129 240 40 0 0 24 40 0 0 0 0
  point130 130 240 40 0 0 24 40 0 0 0 0
  point131 131 240 40 0 0 24 40 0 0 0 0
  point132 132 240 40 0 0 24 40 0 0 0 0
  point133 133 240 40 0 0 24 40 0 0 0 0
  point134 134 240 40 0 0 24 40 0 0 0 0
  point135 135 240 40 0 0 24 40 0 0 0 0
  point136 136 240 40 0 0 24 40 0 0 0 0
  point137 137 240 40 0 0 24 40 0 0 0 0
  point138 138 240 40 0 0 24 40 0 0 0 0
  point139 139 240 40 0 0 24 40 0 0 0 0
  point140 140 240 40 0 0 24 40 0 0 0 0
  point141 141 240 40 0 0 24 40 0 0 0 0
  point142 142 240 40 0 0 24 40 0 0 0 0
  point143 143 240 40 0 0 24 40 0 0 0 0
  point144 144 240 40 0 0 24 40 0 0 0 0
  point145 145 240 40 0 0 24 40 0 0 0 0
  point146 146 240 40 0 0 24 40 0 0 0 0
  point147 147 240 40 0 0 24 40 0 0 0 0
  point148 148 240 40 0 0 24 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point149 149 240 40 0 0 24 40 0 0 0 0
  point150 150 240 40 0 0 24 40 0 0 0 0
  point151 151 240 40 0 0 24 40 0 0 0 0
  point152 152 240 40 0 0 24 40 0 0 0 0
  point153 153 240 40 0 0 24 40 0 0 0 0
  point154 154 240 40 0 0 24 40 0 0 0 0
  point155 155 240 40 0 0 24 40 0 0 0 0
  point156 156 240 40 0 0 24 40 0 0 0 0
  point157 157 240 40 0 0 24 40 0 0 0 0
  point158 158 240 40 0 0 24 40 0 0 0 0
  point159 159 240 40 0 0 24 40 0 0 0 0
  point160 160 240 40 0 0 24 40 0 0 0 0
  point161 161 240 40 0 0 24 40 0 0 0 0
  point162 162 240 40 0 0 24 40 0 0 0 0
  point163 163 240 40 0 0 24 40 0 0 0 0
  point164 164

 Holmes Rd WB LT   point165 165 0 0 0 0 0 0 0 0 0 0
  point166 166 0 0 0 0 0 0 0 0 0 0
  point167 167

 Holmes Rd WB LT IN   point168 168 0 0 0 0 0 0 0 0 0 0
  point169 169

 Holmes Rd WB LT OUT   point170 170 0 0 0 0 0 0 0 0 0 0
  point171 171
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RESULTS: SOUND LEVELS ENS2001

EPEI  6 August 2020                                   
Cleary  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  ENS2001                                                       
RUN:  FM1                                                           
BARRIER DESIGN:   INPUT HEIGHTS                                               Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                            of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 FM1 1 1 63.1 63.2 66 0.1 15  ---- 63.2 0.0 7 -7.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 1 0.0 0.0 0.0
 All Impacted 0 0.0 0.0 0.0
 All that meet NR Goal 0 0.0 0.0 0.0
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Field Measurement 2 





INPUT: RECEIVERS ENS2001

EPEI    6 August 2020            
Cleary    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: ENS2001                                                       
RUN: FM2                                                           
Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 FM2 1 1 782,169.1 269,066.7 366.13 4.92 63.20 66 15.0 7.0 Y 
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001

EPEI   6 August 2020                                             
Cleary   TNM 2.5                                                       

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: ENS2001                                                           
RUN: FM2                                                               
Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 Holmes Rd EB   point54 54 404 40 0 0 4 40 0 0 0 0
  point55 55 404 40 0 0 4 40 0 0 0 0
  point56 56 404 40 0 0 4 40 0 0 0 0
  point57 57 404 40 0 0 4 40 0 0 0 0
  point58 58 404 40 0 0 4 40 0 0 0 0
  point59 59 404 40 0 0 4 40 0 0 0 0
  point60 60 404 40 0 0 4 40 0 0 0 0
  point61 61 404 40 0 0 4 40 0 0 0 0
  point62 62 404 40 0 0 4 40 0 0 0 0
  point63 63 404 40 0 0 4 40 0 0 0 0
  point64 64 404 40 0 0 4 40 0 0 0 0
  point65 65 404 40 0 0 4 40 0 0 0 0
  point66 66 404 40 0 0 4 40 0 0 0 0
  point67 67 404 40 0 0 4 40 0 0 0 0
  point68 68 404 40 0 0 4 40 0 0 0 0
  point69 69 404 40 0 0 4 40 0 0 0 0
  point70 70 404 40 0 0 4 40 0 0 0 0
  point71 71 404 40 0 0 4 40 0 0 0 0
  point72 72 404 40 0 0 4 40 0 0 0 0
  point73 73 404 40 0 0 4 40 0 0 0 0
  point74 74 404 40 0 0 4 40 0 0 0 0
  point75 75 404 40 0 0 4 40 0 0 0 0
  point76 76 404 40 0 0 4 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point77 77 404 40 0 0 4 40 0 0 0 0
  point78 78 404 40 0 0 4 40 0 0 0 0
  point79 79 404 40 0 0 4 40 0 0 0 0
  point80 80 404 40 0 0 4 40 0 0 0 0
  point81 81 404 40 0 0 4 40 0 0 0 0
  point82 82 404 40 0 0 4 40 0 0 0 0
  point83 83 404 40 0 0 4 40 0 0 0 0
  point84 84 404 40 0 0 4 40 0 0 0 0
  point85 85 404 40 0 0 4 40 0 0 0 0
  point86 86 404 40 0 0 4 40 0 0 0 0
  point87 87 404 40 0 0 4 40 0 0 0 0
  point88 88 404 40 0 0 4 40 0 0 0 0
  point89 89 404 40 0 0 4 40 0 0 0 0
  point90 90 404 40 0 0 4 40 0 0 0 0
  point91 91 404 40 0 0 4 40 0 0 0 0
  point92 92 404 40 0 0 4 40 0 0 0 0
  point93 93 404 40 0 0 4 40 0 0 0 0
  point94 94 404 40 0 0 4 40 0 0 0 0
  point95 95 404 40 0 0 4 40 0 0 0 0
  point96 96 404 40 0 0 4 40 0 0 0 0
  point97 97 404 40 0 0 4 40 0 0 0 0
  point98 98 404 40 0 0 4 40 0 0 0 0
  point99 99 404 40 0 0 4 40 0 0 0 0
  point100 100 404 40 0 0 4 40 0 0 0 0
  point101 101 404 40 0 0 4 40 0 0 0 0
  point102 102 404 40 0 0 4 40 0 0 0 0
  point103 103 404 40 0 0 4 40 0 0 0 0
  point104 104 404 40 0 0 4 40 0 0 0 0
  point105 105 404 40 0 0 4 40 0 0 0 0
  point106 106 404 40 0 0 4 40 0 0 0 0
  point107 107 404 40 0 0 4 40 0 0 0 0
  point108 108 404 40 0 0 4 40 0 0 0 0
  point109 109 404 40 0 0 4 40 0 0 0 0
  point110 110 404 40 0 0 4 40 0 0 0 0
  point111 111

 Holmes Rd EB LT   point112 112 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point113 113

 Holmes Rd EB RT   point114 114 0 0 0 0 0 0 0 0 0 0
  point115 115 0 0 0 0 0 0 0 0 0 0
  point116 116 0 0 0 0 0 0 0 0 0 0
  point117 117 0 0 0 0 0 0 0 0 0 0
  point118 118

 Holmes Rd WB   point119 119 184 40 0 0 56 40 0 0 0 0
  point120 120 184 40 0 0 56 40 0 0 0 0
  point121 121 184 40 0 0 56 40 0 0 0 0
  point122 122 184 40 0 0 56 40 0 0 0 0
  point123 123 184 40 0 0 56 40 0 0 0 0
  point124 124 184 40 0 0 56 40 0 0 0 0
  point125 125 184 40 0 0 56 40 0 0 0 0
  point126 126 184 40 0 0 56 40 0 0 0 0
  point127 127 184 40 0 0 56 40 0 0 0 0
  point128 128 184 40 0 0 56 40 0 0 0 0
  point129 129 184 40 0 0 56 40 0 0 0 0
  point130 130 184 40 0 0 56 40 0 0 0 0
  point131 131 184 40 0 0 56 40 0 0 0 0
  point132 132 184 40 0 0 56 40 0 0 0 0
  point133 133 184 40 0 0 56 40 0 0 0 0
  point134 134 184 40 0 0 56 40 0 0 0 0
  point135 135 184 40 0 0 56 40 0 0 0 0
  point136 136 184 40 0 0 56 40 0 0 0 0
  point137 137 184 40 0 0 56 40 0 0 0 0
  point138 138 184 40 0 0 56 40 0 0 0 0
  point139 139 184 40 0 0 56 40 0 0 0 0
  point140 140 184 40 0 0 56 40 0 0 0 0
  point141 141 184 40 0 0 56 40 0 0 0 0
  point142 142 184 40 0 0 56 40 0 0 0 0
  point143 143 184 40 0 0 56 40 0 0 0 0
  point144 144 184 40 0 0 56 40 0 0 0 0
  point145 145 184 40 0 0 56 40 0 0 0 0
  point146 146 184 40 0 0 56 40 0 0 0 0
  point147 147 184 40 0 0 56 40 0 0 0 0
  point148 148 184 40 0 0 56 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point149 149 184 40 0 0 56 40 0 0 0 0
  point150 150 184 40 0 0 56 40 0 0 0 0
  point151 151 184 40 0 0 56 40 0 0 0 0
  point152 152 184 40 0 0 56 40 0 0 0 0
  point153 153 184 40 0 0 56 40 0 0 0 0
  point154 154 184 40 0 0 56 40 0 0 0 0
  point155 155 184 40 0 0 56 40 0 0 0 0
  point156 156 184 40 0 0 56 40 0 0 0 0
  point157 157 184 40 0 0 56 40 0 0 0 0
  point158 158 184 40 0 0 56 40 0 0 0 0
  point159 159 184 40 0 0 56 40 0 0 0 0
  point160 160 184 40 0 0 56 40 0 0 0 0
  point161 161 184 40 0 0 56 40 0 0 0 0
  point162 162 184 40 0 0 56 40 0 0 0 0
  point163 163 184 40 0 0 56 40 0 0 0 0
  point164 164

 Holmes Rd WB LT   point165 165 0 0 0 0 0 0 0 0 0 0
  point166 166 0 0 0 0 0 0 0 0 0 0
  point167 167

 Holmes Rd WB LT IN   point168 168 0 0 0 0 0 0 0 0 0 0
  point169 169

 Holmes Rd WB LT OUT   point170 170 0 0 0 0 0 0 0 0 0 0
  point171 171
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RESULTS: SOUND LEVELS ENS2001

EPEI  6 August 2020                                   
Cleary  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  ENS2001                                                       
RUN:  FM2                                                           
BARRIER DESIGN:   INPUT HEIGHTS                                               Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                            of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 FM2 1 1 63.2 62.4 66 -0.8 15  ---- 62.4 0.0 7 -7.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 1 0.0 0.0 0.0
 All Impacted 0 0.0 0.0 0.0
 All that meet NR Goal 0 0.0 0.0 0.0
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Field Measurement 3 





INPUT: RECEIVERS ENS2001

EPEI    6 August 2020            
Cleary    TNM 2.5                  

INPUT: RECEIVERS  
PROJECT/CONTRACT: ENS2001                                                       
RUN: FM3                                                           
Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 FM3 1 1 780,877.3 269,230.1 333.92 4.92 60.00 66 15.0 7.0 Y 

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\FM3   1



INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001

EPEI   6 August 2020                                             
Cleary   TNM 2.5                                                       

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: ENS2001                                                           
RUN: FM3                                                               
Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 Holmes Rd EB   point54 54 228 40 4 40 28 40 0 0 0 0
  point55 55 228 40 4 40 28 40 0 0 0 0
  point56 56 228 40 4 40 28 40 0 0 0 0
  point57 57 228 40 4 40 28 40 0 0 0 0
  point58 58 228 40 4 40 28 40 0 0 0 0
  point59 59 228 40 4 40 28 40 0 0 0 0
  point60 60 228 40 4 40 28 40 0 0 0 0
  point61 61 228 40 4 40 28 40 0 0 0 0
  point62 62 228 40 4 40 28 40 0 0 0 0
  point63 63 228 40 4 40 28 40 0 0 0 0
  point64 64 228 40 4 40 28 40 0 0 0 0
  point65 65 228 40 4 40 28 40 0 0 0 0
  point66 66 228 40 4 40 28 40 0 0 0 0
  point67 67 228 40 4 40 28 40 0 0 0 0
  point68 68 228 40 4 40 28 40 0 0 0 0
  point69 69 228 40 4 40 28 40 0 0 0 0
  point70 70 228 40 4 40 28 40 0 0 0 0
  point71 71 228 40 4 40 28 40 0 0 0 0
  point72 72 228 40 4 40 28 40 0 0 0 0
  point73 73 228 40 4 40 28 40 0 0 0 0
  point74 74 228 40 4 40 28 40 0 0 0 0
  point75 75 228 40 4 40 28 40 0 0 0 0
  point76 76 228 40 4 40 28 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point77 77 228 40 4 40 28 40 0 0 0 0
  point78 78 228 40 4 40 28 40 0 0 0 0
  point79 79 228 40 4 40 28 40 0 0 0 0
  point80 80 228 40 4 40 28 40 0 0 0 0
  point81 81 228 40 4 40 28 40 0 0 0 0
  point82 82 228 40 4 40 28 40 0 0 0 0
  point83 83 228 40 4 40 28 40 0 0 0 0
  point84 84 228 40 4 40 28 40 0 0 0 0
  point85 85 228 40 4 40 28 40 0 0 0 0
  point86 86 228 40 4 40 28 40 0 0 0 0
  point87 87 228 40 4 40 28 40 0 0 0 0
  point88 88 228 40 4 40 28 40 0 0 0 0
  point89 89 228 40 4 40 28 40 0 0 0 0
  point90 90 228 40 4 40 28 40 0 0 0 0
  point91 91 228 40 4 40 28 40 0 0 0 0
  point92 92 228 40 4 40 28 40 0 0 0 0
  point93 93 228 40 4 40 28 40 0 0 0 0
  point94 94 228 40 4 40 28 40 0 0 0 0
  point95 95 228 40 4 40 28 40 0 0 0 0
  point96 96 228 40 4 40 28 40 0 0 0 0
  point97 97 228 40 4 40 28 40 0 0 0 0
  point98 98 228 40 4 40 28 40 0 0 0 0
  point99 99 228 40 4 40 28 40 0 0 0 0
  point100 100 228 40 4 40 28 40 0 0 0 0
  point101 101 228 40 4 40 28 40 0 0 0 0
  point102 102 228 40 4 40 28 40 0 0 0 0
  point103 103 228 40 4 40 28 40 0 0 0 0
  point104 104 228 40 4 40 28 40 0 0 0 0
  point105 105 228 40 4 40 28 40 0 0 0 0
  point106 106 228 40 4 40 28 40 0 0 0 0
  point107 107 228 40 4 40 28 40 0 0 0 0
  point108 108 228 40 4 40 28 40 0 0 0 0
  point109 109 228 40 4 40 28 40 0 0 0 0
  point110 110 228 40 4 40 28 40 0 0 0 0
  point111 111

 Holmes Rd EB LT   point112 112 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point113 113

 Holmes Rd EB RT   point114 114 0 0 0 0 0 0 0 0 0 0
  point115 115 0 0 0 0 0 0 0 0 0 0
  point116 116 0 0 0 0 0 0 0 0 0 0
  point117 117 0 0 0 0 0 0 0 0 0 0
  point118 118

 Holmes Rd WB   point119 119 164 40 8 40 40 40 0 0 0 0
  point120 120 164 40 8 40 40 40 0 0 0 0
  point121 121 164 40 8 40 40 40 0 0 0 0
  point122 122 164 40 8 40 40 40 0 0 0 0
  point123 123 164 40 8 40 40 40 0 0 0 0
  point124 124 164 40 8 40 40 40 0 0 0 0
  point125 125 164 40 8 40 40 40 0 0 0 0
  point126 126 164 40 8 40 40 40 0 0 0 0
  point127 127 164 40 8 40 40 40 0 0 0 0
  point128 128 164 40 8 40 40 40 0 0 0 0
  point129 129 164 40 8 40 40 40 0 0 0 0
  point130 130 164 40 8 40 40 40 0 0 0 0
  point131 131 164 40 8 40 40 40 0 0 0 0
  point132 132 164 40 8 40 40 40 0 0 0 0
  point133 133 164 40 8 40 40 40 0 0 0 0
  point134 134 164 40 8 40 40 40 0 0 0 0
  point135 135 164 40 8 40 40 40 0 0 0 0
  point136 136 164 40 8 40 40 40 0 0 0 0
  point137 137 164 40 8 40 40 40 0 0 0 0
  point138 138 164 40 8 40 40 40 0 0 0 0
  point139 139 164 40 8 40 40 40 0 0 0 0
  point140 140 164 40 8 40 40 40 0 0 0 0
  point141 141 164 40 8 40 40 40 0 0 0 0
  point142 142 164 40 8 40 40 40 0 0 0 0
  point143 143 164 40 8 40 40 40 0 0 0 0
  point144 144 164 40 8 40 40 40 0 0 0 0
  point145 145 164 40 8 40 40 40 0 0 0 0
  point146 146 164 40 8 40 40 40 0 0 0 0
  point147 147 164 40 8 40 40 40 0 0 0 0
  point148 148 164 40 8 40 40 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point149 149 164 40 8 40 40 40 0 0 0 0
  point150 150 164 40 8 40 40 40 0 0 0 0
  point151 151 164 40 8 40 40 40 0 0 0 0
  point152 152 164 40 8 40 40 40 0 0 0 0
  point153 153 164 40 8 40 40 40 0 0 0 0
  point154 154 164 40 8 40 40 40 0 0 0 0
  point155 155 164 40 8 40 40 40 0 0 0 0
  point156 156 164 40 8 40 40 40 0 0 0 0
  point157 157 164 40 8 40 40 40 0 0 0 0
  point158 158 164 40 8 40 40 40 0 0 0 0
  point159 159 164 40 8 40 40 40 0 0 0 0
  point160 160 164 40 8 40 40 40 0 0 0 0
  point161 161 164 40 8 40 40 40 0 0 0 0
  point162 162 164 40 8 40 40 40 0 0 0 0
  point163 163 164 40 8 40 40 40 0 0 0 0
  point164 164

 Holmes Rd WB LT   point165 165 0 0 0 0 0 0 0 0 0 0
  point166 166 0 0 0 0 0 0 0 0 0 0
  point167 167

 Holmes Rd WB LT IN   point168 168 0 0 0 0 0 0 0 0 0 0
  point169 169

 Holmes Rd WB LT OUT   point170 170 0 0 0 0 0 0 0 0 0 0
  point171 171
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RESULTS: SOUND LEVELS ENS2001

EPEI  6 August 2020                                   
Cleary  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  ENS2001                                                       
RUN:  FM3                                                           
BARRIER DESIGN:   INPUT HEIGHTS                                               Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                            of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 FM3 1 1 60.0 58.0 66 -2.0 15  ---- 58.0 0.0 7 -7.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 1 0.0 0.0 0.0
 All Impacted 0 0.0 0.0 0.0
 All that meet NR Goal 0 0.0 0.0 0.0
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Attachment 4 
TNM Files - 

Receiver Input



INPUT: RECEIVERS ENS2001

EPEI 6 August 2020           
Cleary TNM 2.5

INPUT: RECEIVERS
PROJECT/CONTRACT: ENS2001
RUN: NoBuild
Receiver
Name No. #DUs Coordinates (ground) Height Input Sound Levels and Criteria Active

X Y Z above Existing Impact Criteria NR in
Ground LAeq1h LAeq1h Sub'l Goal Calc.

ft ft ft ft dBA dBA dB dB

 1 1 1 773,968.4 266,164.6 362.97 4.92 60.00 66 15.0 7.0 Y 
 2 1734 1 774,218.4 266,164.6 360.46 4.92 0.00 66 15.0 7.0 Y 
 3 1735 1 774,468.4 266,164.6 355.22 4.92 0.00 66 15.0 7.0 Y 
 4 1736 1 774,718.4 266,164.6 341.20 4.92 0.00 66 15.0 7.0 Y 
 5 1737 1 774,968.4 266,164.6 352.26 4.92 0.00 66 15.0 7.0 Y 
 6 1738 1 775,218.4 266,164.6 341.81 4.92 0.00 66 15.0 7.0 Y 
 7 1739 1 775,468.4 266,164.6 349.92 4.92 0.00 66 15.0 7.0 Y 
 8 1740 1 775,718.4 266,164.6 350.47 4.92 0.00 66 15.0 7.0 Y 
 9 1741 1 775,968.4 266,164.6 342.52 4.92 0.00 66 15.0 7.0 Y 
 10 1742 1 776,218.4 266,164.6 358.35 4.92 0.00 66 15.0 7.0 Y 
 11 1743 1 776,468.4 266,164.6 363.52 4.92 0.00 66 15.0 7.0 Y 
 12 1744 1 776,718.4 266,164.6 364.07 4.92 0.00 66 15.0 7.0 Y 
 13 1745 1 776,968.4 266,164.6 352.96 4.92 0.00 66 15.0 7.0 Y 
 14 1746 1 777,218.4 266,164.6 360.38 4.92 0.00 66 15.0 7.0 Y 
 15 1747 1 777,468.4 266,164.6 346.18 4.92 0.00 66 15.0 7.0 Y 
 16 1748 1 777,718.4 266,164.6 341.56 4.92 0.00 66 15.0 7.0 Y 
 17 1749 1 777,968.4 266,164.6 361.15 4.92 0.00 66 15.0 7.0 Y 
 18 1750 1 778,218.4 266,164.6 367.00 4.92 0.00 66 15.0 7.0 Y 
 19 1751 1 778,468.4 266,164.6 364.84 4.92 0.00 66 15.0 7.0 Y 
 20 1752 1 778,718.4 266,164.6 354.75 4.92 0.00 66 15.0 7.0 Y 
 21 1753 1 778,968.4 266,164.6 369.01 4.92 0.00 66 15.0 7.0 Y 
 22 1754 1 779,218.4 266,164.6 371.53 4.92 0.00 66 15.0 7.0 Y 
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Receiver inputs are the same for the
No-Build and Build models



INPUT: RECEIVERS ENS2001
 23 1755 1 779,468.4 266,164.6 376.81 4.92 0.00 66 15.0 7.0 Y 
 24 1756 1 779,718.4 266,164.6 379.01 4.92 0.00 66 15.0 7.0 Y 
 25 1757 1 779,968.4 266,164.6 378.38 4.92 0.00 66 15.0 7.0 Y 
 26 1758 1 780,218.4 266,164.6 376.96 4.92 0.00 66 15.0 7.0 Y 
 27 1759 1 780,468.4 266,164.6 370.67 4.92 0.00 66 15.0 7.0 Y 
 28 1760 1 780,718.4 266,164.6 364.25 4.92 0.00 66 15.0 7.0 Y 
 29 1761 1 780,968.4 266,164.6 369.71 4.92 0.00 66 15.0 7.0 Y 
 30 1762 1 781,218.4 266,164.6 375.61 4.92 0.00 66 15.0 7.0 Y 
 31 1763 1 781,468.4 266,164.6 386.59 4.92 0.00 66 15.0 7.0 Y 
 32 1764 1 781,718.4 266,164.6 392.66 4.92 0.00 66 15.0 7.0 Y 
 33 1765 1 781,968.4 266,164.6 390.80 4.92 0.00 66 15.0 7.0 Y 
 34 1766 1 782,218.4 266,164.6 378.43 4.92 0.00 66 15.0 7.0 Y 
 35 1767 1 782,468.4 266,164.6 365.54 4.92 0.00 66 15.0 7.0 Y 
 36 1768 1 782,718.4 266,164.6 373.09 4.92 0.00 66 15.0 7.0 Y 
 37 1769 1 782,968.4 266,164.6 378.29 4.92 0.00 66 15.0 7.0 Y 
 38 1770 1 783,218.4 266,164.6 359.74 4.92 0.00 66 15.0 7.0 Y 
 39 1771 1 783,468.4 266,164.6 368.46 4.92 0.00 66 15.0 7.0 Y 
 40 1772 1 783,718.4 266,164.6 379.66 4.92 0.00 66 15.0 7.0 Y 
 41 1773 1 783,968.4 266,164.6 386.66 4.92 0.00 66 15.0 7.0 Y 
 42 1774 1 784,218.4 266,164.6 386.64 4.92 0.00 66 15.0 7.0 Y 
 43 1775 1 784,468.4 266,164.6 395.59 4.92 0.00 66 15.0 7.0 Y 
 44 1776 1 773,968.4 266,414.6 355.33 4.92 0.00 66 15.0 7.0 Y 
 45 1777 1 774,218.4 266,414.6 352.94 4.92 0.00 66 15.0 7.0 Y 
 46 1778 1 774,468.4 266,414.6 347.87 4.92 0.00 66 15.0 7.0 Y 
 47 1779 1 774,718.4 266,414.6 347.65 4.92 0.00 66 15.0 7.0 Y 
 48 1780 1 774,968.4 266,414.6 356.14 4.92 0.00 66 15.0 7.0 Y 
 49 1781 1 775,218.4 266,414.6 348.15 4.92 0.00 66 15.0 7.0 Y 
 50 1782 1 775,468.4 266,414.6 353.59 4.92 0.00 66 15.0 7.0 Y 
 51 1783 1 775,718.4 266,414.6 356.06 4.92 0.00 66 15.0 7.0 Y 
 52 1784 1 775,968.4 266,414.6 349.28 4.92 0.00 66 15.0 7.0 Y 
 53 1785 1 776,218.4 266,414.6 348.10 4.92 0.00 66 15.0 7.0 Y 
 54 1786 1 776,468.4 266,414.6 356.40 4.92 0.00 66 15.0 7.0 Y 
 55 1787 1 776,718.4 266,414.6 364.53 4.92 0.00 66 15.0 7.0 Y 
 56 1788 1 776,968.4 266,414.6 362.44 4.92 0.00 66 15.0 7.0 Y 
 57 1789 1 777,218.4 266,414.6 351.20 4.92 0.00 66 15.0 7.0 Y 
 58 1790 1 777,468.4 266,414.6 343.10 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 59 1791 1 777,718.4 266,414.6 342.97 4.92 0.00 66 15.0 7.0 Y 
 60 1792 1 777,968.4 266,414.6 343.94 4.92 0.00 66 15.0 7.0 Y 
 61 1793 1 778,218.4 266,414.6 354.09 4.92 0.00 66 15.0 7.0 Y 
 62 1794 1 778,468.4 266,414.6 369.28 4.92 0.00 66 15.0 7.0 Y 
 63 1795 1 778,718.4 266,414.6 371.04 4.92 0.00 66 15.0 7.0 Y 
 64 1796 1 778,968.4 266,414.6 377.44 4.92 0.00 66 15.0 7.0 Y 
 65 1797 1 779,218.4 266,414.6 380.01 4.92 0.00 66 15.0 7.0 Y 
 66 1798 1 779,468.4 266,414.6 379.16 4.92 0.00 66 15.0 7.0 Y 
 67 1799 1 779,718.4 266,414.6 377.09 4.92 0.00 66 15.0 7.0 Y 
 68 1800 1 779,968.4 266,414.6 371.87 4.92 0.00 66 15.0 7.0 Y 
 69 1801 1 780,218.4 266,414.6 373.09 4.92 0.00 66 15.0 7.0 Y 
 70 1802 1 780,468.4 266,414.6 362.14 4.92 0.00 66 15.0 7.0 Y 
 71 1803 1 780,718.4 266,414.6 369.45 4.92 0.00 66 15.0 7.0 Y 
 72 1804 1 780,968.4 266,414.6 380.16 4.92 0.00 66 15.0 7.0 Y 
 73 1805 1 781,218.4 266,414.6 377.98 4.92 0.00 66 15.0 7.0 Y 
 74 1806 1 781,468.4 266,414.6 380.75 4.92 0.00 66 15.0 7.0 Y 
 75 1807 1 781,718.4 266,414.6 387.81 4.92 0.00 66 15.0 7.0 Y 
 76 1808 1 781,968.4 266,414.6 368.94 4.92 0.00 66 15.0 7.0 Y 
 77 1809 1 782,218.4 266,414.6 368.34 4.92 0.00 66 15.0 7.0 Y 
 78 1810 1 782,468.4 266,414.6 356.49 4.92 0.00 66 15.0 7.0 Y 
 79 1811 1 782,718.4 266,414.6 363.61 4.92 0.00 66 15.0 7.0 Y 
 80 1812 1 782,968.4 266,414.6 373.47 4.92 0.00 66 15.0 7.0 Y 
 81 1813 1 783,218.4 266,414.6 357.86 4.92 0.00 66 15.0 7.0 Y 
 82 1814 1 783,468.4 266,414.6 372.77 4.92 0.00 66 15.0 7.0 Y 
 83 1815 1 783,718.4 266,414.6 381.25 4.92 0.00 66 15.0 7.0 Y 
 84 1816 1 783,968.4 266,414.6 388.06 4.92 0.00 66 15.0 7.0 Y 
 85 1817 1 784,218.4 266,414.6 388.50 4.92 0.00 66 15.0 7.0 Y 
 86 1818 1 784,468.4 266,414.6 395.25 4.92 0.00 66 15.0 7.0 Y 
 87 1819 1 773,968.4 266,664.6 352.52 4.92 0.00 66 15.0 7.0 Y 
 88 1820 1 774,218.4 266,664.6 353.95 4.92 0.00 66 15.0 7.0 Y 
 89 1821 1 774,468.4 266,664.6 353.79 4.92 0.00 66 15.0 7.0 Y 
 90 1822 1 774,718.4 266,664.6 353.98 4.92 0.00 66 15.0 7.0 Y 
 91 1823 1 774,968.4 266,664.6 355.59 4.92 0.00 66 15.0 7.0 Y 
 92 1824 1 775,218.4 266,664.6 358.61 4.92 0.00 66 15.0 7.0 Y 
 93 1825 1 775,468.4 266,664.6 362.64 4.92 0.00 66 15.0 7.0 Y 
 94 1826 1 775,718.4 266,664.6 363.44 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 95 1827 1 775,968.4 266,664.6 357.74 4.92 0.00 66 15.0 7.0 Y 
 96 1828 1 776,218.4 266,664.6 352.08 4.92 0.00 66 15.0 7.0 Y 
 97 1829 1 776,468.4 266,664.6 355.17 4.92 0.00 66 15.0 7.0 Y 
 98 1830 1 776,718.4 266,664.6 360.51 4.92 0.00 66 15.0 7.0 Y 
 99 1831 1 776,968.4 266,664.6 364.57 4.92 0.00 66 15.0 7.0 Y 
 100 1832 1 777,218.4 266,664.6 356.23 4.92 0.00 66 15.0 7.0 Y 
 101 1833 1 777,468.4 266,664.6 359.64 4.92 0.00 66 15.0 7.0 Y 
 102 1834 1 777,718.4 266,664.6 355.94 4.92 0.00 66 15.0 7.0 Y 
 103 1835 1 777,968.4 266,664.6 359.43 4.92 0.00 66 15.0 7.0 Y 
 104 1836 1 778,218.4 266,664.6 361.08 4.92 0.00 66 15.0 7.0 Y 
 105 1837 1 778,468.4 266,664.6 365.58 4.92 0.00 66 15.0 7.0 Y 
 106 1838 1 778,718.4 266,664.6 370.08 4.92 0.00 66 15.0 7.0 Y 
 107 1839 1 778,968.4 266,664.6 373.83 4.92 0.00 66 15.0 7.0 Y 
 108 1840 1 779,218.4 266,664.6 373.09 4.92 0.00 66 15.0 7.0 Y 
 109 1841 1 779,468.4 266,664.6 371.19 4.92 0.00 66 15.0 7.0 Y 
 110 1842 1 779,718.4 266,664.6 373.34 4.92 0.00 66 15.0 7.0 Y 
 111 1843 1 779,968.4 266,664.6 359.10 4.92 0.00 66 15.0 7.0 Y 
 112 1844 1 780,218.4 266,664.6 357.29 4.92 0.00 66 15.0 7.0 Y 
 113 1845 1 780,468.4 266,664.6 361.59 4.92 0.00 66 15.0 7.0 Y 
 114 1846 1 780,718.4 266,664.6 376.20 4.92 0.00 66 15.0 7.0 Y 
 115 1847 1 780,968.4 266,664.6 382.61 4.92 0.00 66 15.0 7.0 Y 
 116 1848 1 781,218.4 266,664.6 386.15 4.92 0.00 66 15.0 7.0 Y 
 117 1849 1 781,468.4 266,664.6 375.72 4.92 0.00 66 15.0 7.0 Y 
 118 1851 1 781,718.4 266,664.6 390.14 4.92 0.00 66 15.0 7.0 Y 
 119 1852 1 781,968.4 266,664.6 382.31 4.92 0.00 66 15.0 7.0 Y 
 120 1853 1 782,218.4 266,664.6 368.67 4.92 0.00 66 15.0 7.0 Y 
 121 1854 1 782,468.4 266,664.6 353.54 4.92 0.00 66 15.0 7.0 Y 
 122 1855 1 782,718.4 266,664.6 357.62 4.92 0.00 66 15.0 7.0 Y 
 123 1856 1 782,968.4 266,664.6 368.31 4.92 0.00 66 15.0 7.0 Y 
 124 1857 1 783,218.4 266,664.6 355.63 4.92 0.00 66 15.0 7.0 Y 
 125 1858 1 783,468.4 266,664.6 368.60 4.92 0.00 66 15.0 7.0 Y 
 126 1859 1 783,718.4 266,664.6 377.65 4.92 0.00 66 15.0 7.0 Y 
 127 1860 1 783,968.4 266,664.6 381.93 4.92 0.00 66 15.0 7.0 Y 
 128 1861 1 784,218.4 266,664.6 383.00 4.92 0.00 66 15.0 7.0 Y 
 129 1862 1 784,468.4 266,664.6 393.86 4.92 0.00 66 15.0 7.0 Y 
 130 1863 1 773,968.4 266,914.6 354.00 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 131 1864 1 774,218.4 266,914.6 354.89 4.92 0.00 66 15.0 7.0 Y 
 132 1865 1 774,468.4 266,914.6 354.93 4.92 0.00 66 15.0 7.0 Y 
 133 1866 1 774,718.4 266,914.6 354.79 4.92 0.00 66 15.0 7.0 Y 
 134 1867 1 774,968.4 266,914.6 355.77 4.92 0.00 66 15.0 7.0 Y 
 135 1868 1 775,218.4 266,914.6 358.86 4.92 0.00 66 15.0 7.0 Y 
 136 1869 1 775,468.4 266,914.6 361.63 4.92 0.00 66 15.0 7.0 Y 
 137 1870 1 775,718.4 266,914.6 365.58 4.92 0.00 66 15.0 7.0 Y 
 138 1871 1 775,968.4 266,914.6 362.13 4.92 0.00 66 15.0 7.0 Y 
 139 1872 1 776,218.4 266,914.6 356.21 4.92 0.00 66 15.0 7.0 Y 
 140 1873 1 776,468.4 266,914.6 359.82 4.92 0.00 66 15.0 7.0 Y 
 141 1874 1 776,718.4 266,914.6 354.39 4.92 0.00 66 15.0 7.0 Y 
 142 1875 1 776,968.4 266,914.6 355.63 4.92 0.00 66 15.0 7.0 Y 
 143 1876 1 777,218.4 266,914.6 359.31 4.92 0.00 66 15.0 7.0 Y 
 144 1877 1 777,468.4 266,914.6 362.15 4.92 0.00 66 15.0 7.0 Y 
 145 1878 1 777,718.4 266,914.6 357.47 4.92 0.00 66 15.0 7.0 Y 
 146 1879 1 777,968.4 266,914.6 354.35 4.92 0.00 66 15.0 7.0 Y 
 147 1880 1 778,218.4 266,914.6 356.78 4.92 0.00 66 15.0 7.0 Y 
 148 1881 1 778,468.4 266,914.6 361.49 4.92 0.00 66 15.0 7.0 Y 
 149 1882 1 778,718.4 266,914.6 365.75 4.92 0.00 66 15.0 7.0 Y 
 150 1883 1 778,968.4 266,914.6 370.07 4.92 0.00 66 15.0 7.0 Y 
 151 1884 1 779,218.4 266,914.6 370.27 4.92 0.00 66 15.0 7.0 Y 
 152 1885 1 779,468.4 266,914.6 359.80 4.92 0.00 66 15.0 7.0 Y 
 153 1886 1 779,718.4 266,914.6 364.17 4.92 0.00 66 15.0 7.0 Y 
 154 1887 1 779,968.4 266,914.6 350.62 4.92 0.00 66 15.0 7.0 Y 
 155 1888 1 780,218.4 266,914.6 364.85 4.92 0.00 66 15.0 7.0 Y 
 156 1889 1 780,468.4 266,914.6 371.29 4.92 0.00 66 15.0 7.0 Y 
 157 1890 1 780,718.4 266,914.6 371.26 4.92 0.00 66 15.0 7.0 Y 
 158 1891 1 780,968.4 266,914.6 381.92 4.92 0.00 66 15.0 7.0 Y 
 159 1892 1 781,218.4 266,914.6 370.05 4.92 0.00 66 15.0 7.0 Y 
 160 1893 1 781,468.4 266,914.6 360.90 4.92 0.00 66 15.0 7.0 Y 
 161 1894 1 781,718.4 266,914.6 386.02 4.92 0.00 66 15.0 7.0 Y 
 162 1895 1 781,968.4 266,914.6 382.82 4.92 0.00 66 15.0 7.0 Y 
 163 1896 1 782,218.4 266,914.6 371.33 4.92 0.00 66 15.0 7.0 Y 
 164 1897 1 782,468.4 266,914.6 357.45 4.92 0.00 66 15.0 7.0 Y 
 165 1898 1 782,718.4 266,914.6 353.73 4.92 0.00 66 15.0 7.0 Y 
 166 1899 1 782,968.4 266,914.6 354.08 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 167 1900 1 783,218.4 266,914.6 354.32 4.92 0.00 66 15.0 7.0 Y 
 168 1901 1 783,468.4 266,914.6 357.91 4.92 0.00 66 15.0 7.0 Y 
 169 1902 1 783,718.4 266,914.6 363.93 4.92 0.00 66 15.0 7.0 Y 
 170 1903 1 783,968.4 266,914.6 370.30 4.92 0.00 66 15.0 7.0 Y 
 171 1904 1 784,218.4 266,914.6 377.50 4.92 0.00 66 15.0 7.0 Y 
 172 1905 1 784,468.4 266,914.6 391.45 4.92 0.00 66 15.0 7.0 Y 
 173 1906 1 773,968.4 267,164.6 348.10 4.92 0.00 66 15.0 7.0 Y 
 174 1907 1 774,218.4 267,164.6 353.00 4.92 0.00 66 15.0 7.0 Y 
 175 1908 1 774,468.4 267,164.6 352.67 4.92 0.00 66 15.0 7.0 Y 
 176 1909 1 774,718.4 267,164.6 353.38 4.92 0.00 66 15.0 7.0 Y 
 177 1910 1 774,968.4 267,164.6 353.76 4.92 0.00 66 15.0 7.0 Y 
 178 1911 1 775,218.4 267,164.6 354.77 4.92 0.00 66 15.0 7.0 Y 
 179 1912 1 775,468.4 267,164.6 354.90 4.92 0.00 66 15.0 7.0 Y 
 180 1913 1 775,718.4 267,164.6 356.65 4.92 0.00 66 15.0 7.0 Y 
 181 1914 1 775,968.4 267,164.6 359.76 4.92 0.00 66 15.0 7.0 Y 
 182 1915 1 776,218.4 267,164.6 362.51 4.92 0.00 66 15.0 7.0 Y 
 183 1916 1 776,468.4 267,164.6 362.81 4.92 0.00 66 15.0 7.0 Y 
 184 1917 1 776,718.4 267,164.6 356.88 4.92 0.00 66 15.0 7.0 Y 
 185 1918 1 776,968.4 267,164.6 344.42 4.92 0.00 66 15.0 7.0 Y 
 186 1919 1 777,218.4 267,164.6 347.81 4.92 0.00 66 15.0 7.0 Y 
 187 1920 1 777,468.4 267,164.6 359.54 4.92 0.00 66 15.0 7.0 Y 
 188 1921 1 777,718.4 267,164.6 354.96 4.92 0.00 66 15.0 7.0 Y 
 189 1922 1 777,968.4 267,164.6 348.40 4.92 0.00 66 15.0 7.0 Y 
 190 1923 1 778,218.4 267,164.6 351.74 4.92 0.00 66 15.0 7.0 Y 
 191 1924 1 778,468.4 267,164.6 356.71 4.92 0.00 66 15.0 7.0 Y 
 192 1925 1 778,718.4 267,164.6 362.47 4.92 0.00 66 15.0 7.0 Y 
 193 1926 1 778,968.4 267,164.6 369.55 4.92 0.00 66 15.0 7.0 Y 
 194 1927 1 779,218.4 267,164.6 365.78 4.92 0.00 66 15.0 7.0 Y 
 195 1928 1 779,468.4 267,164.6 359.71 4.92 0.00 66 15.0 7.0 Y 
 196 1929 1 779,718.4 267,164.6 349.17 4.92 0.00 66 15.0 7.0 Y 
 197 1930 1 779,968.4 267,164.6 359.58 4.92 0.00 66 15.0 7.0 Y 
 198 1931 1 780,218.4 267,164.6 360.58 4.92 0.00 66 15.0 7.0 Y 
 199 1932 1 780,468.4 267,164.6 368.60 4.92 0.00 66 15.0 7.0 Y 
 200 1933 1 780,718.4 267,164.6 379.82 4.92 0.00 66 15.0 7.0 Y 
 201 1934 1 780,968.4 267,164.6 380.51 4.92 0.00 66 15.0 7.0 Y 
 202 1935 1 781,218.4 267,164.6 365.83 4.92 0.00 66 15.0 7.0 Y 

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250   6



INPUT: RECEIVERS ENS2001
 203 1936 1 781,468.4 267,164.6 358.74 4.92 0.00 66 15.0 7.0 Y 
 204 1937 1 781,718.4 267,164.6 360.56 4.92 0.00 66 15.0 7.0 Y 
 205 1938 1 781,968.4 267,164.6 379.82 4.92 0.00 66 15.0 7.0 Y 
 206 1939 1 782,218.4 267,164.6 375.73 4.92 0.00 66 15.0 7.0 Y 
 207 1940 1 782,468.4 267,164.6 362.04 4.92 0.00 66 15.0 7.0 Y 
 208 1941 1 782,718.4 267,164.6 347.84 4.92 0.00 66 15.0 7.0 Y 
 209 1942 1 782,968.4 267,164.6 351.69 4.92 0.00 66 15.0 7.0 Y 
 210 1943 1 783,218.4 267,164.6 355.10 4.92 0.00 66 15.0 7.0 Y 
 211 1944 1 783,468.4 267,164.6 359.76 4.92 0.00 66 15.0 7.0 Y 
 212 1945 1 783,718.4 267,164.6 370.13 4.92 0.00 66 15.0 7.0 Y 
 213 1946 1 783,968.4 267,164.6 373.13 4.92 0.00 66 15.0 7.0 Y 
 214 1947 1 784,218.4 267,164.6 373.04 4.92 0.00 66 15.0 7.0 Y 
 215 1948 1 784,468.4 267,164.6 387.35 4.92 0.00 66 15.0 7.0 Y 
 216 1949 1 773,968.4 267,414.6 344.48 4.92 0.00 66 15.0 7.0 Y 
 217 1950 1 774,218.4 267,414.6 353.45 4.92 0.00 66 15.0 7.0 Y 
 218 1951 1 774,468.4 267,414.6 354.14 4.92 0.00 66 15.0 7.0 Y 
 219 1952 1 774,718.4 267,414.6 353.55 4.92 0.00 66 15.0 7.0 Y 
 220 1953 1 774,968.4 267,414.6 355.34 4.92 0.00 66 15.0 7.0 Y 
 221 1954 1 775,218.4 267,414.6 356.04 4.92 0.00 66 15.0 7.0 Y 
 222 1955 1 775,468.4 267,414.6 355.42 4.92 0.00 66 15.0 7.0 Y 
 223 1956 1 775,718.4 267,414.6 357.81 4.92 0.00 66 15.0 7.0 Y 
 224 1957 1 775,968.4 267,414.6 359.81 4.92 0.00 66 15.0 7.0 Y 
 225 1958 1 776,218.4 267,414.6 362.33 4.92 0.00 66 15.0 7.0 Y 
 226 1959 1 776,468.4 267,414.6 360.08 4.92 0.00 66 15.0 7.0 Y 
 227 1960 1 776,718.4 267,414.6 353.53 4.92 0.00 66 15.0 7.0 Y 
 228 1961 1 776,968.4 267,414.6 354.61 4.92 0.00 66 15.0 7.0 Y 
 229 1962 1 777,218.4 267,414.6 340.85 4.92 0.00 66 15.0 7.0 Y 
 230 1963 1 777,468.4 267,414.6 350.73 4.92 0.00 66 15.0 7.0 Y 
 231 1964 1 777,718.4 267,414.6 345.90 4.92 0.00 66 15.0 7.0 Y 
 232 1965 1 777,968.4 267,414.6 342.21 4.92 0.00 66 15.0 7.0 Y 
 233 1966 1 778,218.4 267,414.6 344.70 4.92 0.00 66 15.0 7.0 Y 
 234 1967 1 778,468.4 267,414.6 355.64 4.92 0.00 66 15.0 7.0 Y 
 235 1968 1 778,718.4 267,414.6 361.55 4.92 0.00 66 15.0 7.0 Y 
 236 1969 1 778,968.4 267,414.6 362.52 4.92 0.00 66 15.0 7.0 Y 
 237 1970 1 779,218.4 267,414.6 357.19 4.92 0.00 66 15.0 7.0 Y 
 238 1971 1 779,468.4 267,414.6 345.13 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 239 1972 1 779,718.4 267,414.6 351.62 4.92 0.00 66 15.0 7.0 Y 
 240 1973 1 779,968.4 267,414.6 366.88 4.92 0.00 66 15.0 7.0 Y 
 241 1974 1 780,218.4 267,414.6 373.06 4.92 0.00 66 15.0 7.0 Y 
 242 1975 1 780,468.4 267,414.6 373.23 4.92 0.00 66 15.0 7.0 Y 
 243 1976 1 780,718.4 267,414.6 375.66 4.92 0.00 66 15.0 7.0 Y 
 244 1977 1 780,968.4 267,414.6 353.21 4.92 0.00 66 15.0 7.0 Y 
 245 1978 1 781,218.4 267,414.6 354.38 4.92 0.00 66 15.0 7.0 Y 
 246 1979 1 781,468.4 267,414.6 360.60 4.92 0.00 66 15.0 7.0 Y 
 247 1980 1 781,718.4 267,414.6 354.17 4.92 0.00 66 15.0 7.0 Y 
 248 1981 1 781,968.4 267,414.6 373.62 4.92 0.00 66 15.0 7.0 Y 
 249 1982 1 782,218.4 267,414.6 363.56 4.92 0.00 66 15.0 7.0 Y 
 250 1983 1 782,468.4 267,414.6 357.44 4.92 0.00 66 15.0 7.0 Y 
 251 1984 1 782,718.4 267,414.6 344.99 4.92 0.00 66 15.0 7.0 Y 
 252 1985 1 782,968.4 267,414.6 353.19 4.92 0.00 66 15.0 7.0 Y 
 253 1986 1 783,218.4 267,414.6 355.50 4.92 0.00 66 15.0 7.0 Y 
 254 1987 1 783,468.4 267,414.6 359.26 4.92 0.00 66 15.0 7.0 Y 
 255 1988 1 783,718.4 267,414.6 369.75 4.92 0.00 66 15.0 7.0 Y 
 256 1989 1 783,968.4 267,414.6 383.71 4.92 0.00 66 15.0 7.0 Y 
 257 1990 1 784,218.4 267,414.6 385.03 4.92 0.00 66 15.0 7.0 Y 
 258 1991 1 784,468.4 267,414.6 385.22 4.92 0.00 66 15.0 7.0 Y 
 259 1992 1 773,968.4 267,664.6 352.95 4.92 0.00 66 15.0 7.0 Y 
 260 1993 1 774,218.4 267,664.6 353.33 4.92 0.00 66 15.0 7.0 Y 
 261 1994 1 774,468.4 267,664.6 353.33 4.92 0.00 66 15.0 7.0 Y 
 262 1995 1 774,718.4 267,664.6 353.36 4.92 0.00 66 15.0 7.0 Y 
 263 1996 1 774,968.4 267,664.6 355.18 4.92 0.00 66 15.0 7.0 Y 
 264 1997 1 775,218.4 267,664.6 355.19 4.92 0.00 66 15.0 7.0 Y 
 265 1998 1 775,468.4 267,664.6 355.23 4.92 0.00 66 15.0 7.0 Y 
 266 1999 1 775,718.4 267,664.6 356.27 4.92 0.00 66 15.0 7.0 Y 
 267 2000 1 775,968.4 267,664.6 360.15 4.92 0.00 66 15.0 7.0 Y 
 268 2001 1 776,218.4 267,664.6 360.11 4.92 0.00 66 15.0 7.0 Y 
 269 2002 1 776,468.4 267,664.6 357.76 4.92 0.00 66 15.0 7.0 Y 
 270 2003 1 776,718.4 267,664.6 346.50 4.92 0.00 66 15.0 7.0 Y 
 271 2004 1 776,968.4 267,664.6 342.92 4.92 0.00 66 15.0 7.0 Y 
 272 2005 1 777,218.4 267,664.6 337.70 4.92 0.00 66 15.0 7.0 Y 
 273 2006 1 777,468.4 267,664.6 347.87 4.92 0.00 66 15.0 7.0 Y 
 274 2007 1 777,718.4 267,664.6 342.64 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 275 2008 1 777,968.4 267,664.6 344.48 4.92 0.00 66 15.0 7.0 Y 
 276 2009 1 778,218.4 267,664.6 337.16 4.92 0.00 66 15.0 7.0 Y 
 277 2010 1 778,468.4 267,664.6 350.35 4.92 0.00 66 15.0 7.0 Y 
 278 2011 1 778,718.4 267,664.6 353.41 4.92 0.00 66 15.0 7.0 Y 
 279 2012 1 778,968.4 267,664.6 340.26 4.92 0.00 66 15.0 7.0 Y 
 280 2013 1 779,218.4 267,664.6 340.77 4.92 0.00 66 15.0 7.0 Y 
 281 2014 1 779,468.4 267,664.6 345.73 4.92 0.00 66 15.0 7.0 Y 
 282 2015 1 779,718.4 267,664.6 360.10 4.92 0.00 66 15.0 7.0 Y 
 283 2016 1 779,968.4 267,664.6 365.41 4.92 0.00 66 15.0 7.0 Y 
 284 2017 1 780,218.4 267,664.6 375.59 4.92 0.00 66 15.0 7.0 Y 
 285 2018 1 780,468.4 267,664.6 374.00 4.92 0.00 66 15.0 7.0 Y 
 286 2019 1 780,718.4 267,664.6 351.92 4.92 0.00 66 15.0 7.0 Y 
 287 2020 1 780,968.4 267,664.6 346.18 4.92 0.00 66 15.0 7.0 Y 
 288 2021 1 781,218.4 267,664.6 352.20 4.92 0.00 66 15.0 7.0 Y 
 289 2022 1 781,468.4 267,664.6 355.18 4.92 0.00 66 15.0 7.0 Y 
 290 2023 1 781,718.4 267,664.6 345.94 4.92 0.00 66 15.0 7.0 Y 
 291 2024 1 781,968.4 267,664.6 367.01 4.92 0.00 66 15.0 7.0 Y 
 292 2025 1 782,218.4 267,664.6 352.36 4.92 0.00 66 15.0 7.0 Y 
 293 2026 1 782,468.4 267,664.6 341.87 4.92 0.00 66 15.0 7.0 Y 
 294 2027 1 782,718.4 267,664.6 349.46 4.92 0.00 66 15.0 7.0 Y 
 295 2028 1 782,968.4 267,664.6 357.65 4.92 0.00 66 15.0 7.0 Y 
 296 2029 1 783,218.4 267,664.6 366.02 4.92 0.00 66 15.0 7.0 Y 
 297 2031 1 783,468.4 267,664.6 368.01 4.92 0.00 66 15.0 7.0 Y 
 298 2032 1 783,718.4 267,664.6 366.53 4.92 0.00 66 15.0 7.0 Y 
 299 2033 1 783,968.4 267,664.6 382.08 4.92 0.00 66 15.0 7.0 Y 
 300 2034 1 784,218.4 267,664.6 390.00 4.92 0.00 66 15.0 7.0 Y 
 301 2035 1 784,468.4 267,664.6 385.04 4.92 0.00 66 15.0 7.0 Y 
 302 2036 1 773,968.4 267,914.6 352.32 4.92 0.00 66 15.0 7.0 Y 
 303 2037 1 774,218.4 267,914.6 345.37 4.92 0.00 66 15.0 7.0 Y 
 304 2038 1 774,468.4 267,914.6 341.60 4.92 0.00 66 15.0 7.0 Y 
 305 2039 1 774,718.4 267,914.6 340.99 4.92 0.00 66 15.0 7.0 Y 
 306 2040 1 774,968.4 267,914.6 344.35 4.92 0.00 66 15.0 7.0 Y 
 307 2041 1 775,218.4 267,914.6 345.03 4.92 0.00 66 15.0 7.0 Y 
 308 2042 1 775,468.4 267,914.6 350.58 4.92 0.00 66 15.0 7.0 Y 
 309 2043 1 775,718.4 267,914.6 356.29 4.92 0.00 66 15.0 7.0 Y 
 310 2044 1 775,968.4 267,914.6 361.95 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 311 2045 1 776,218.4 267,914.6 362.52 4.92 0.00 66 15.0 7.0 Y 
 312 2046 1 776,468.4 267,914.6 360.83 4.92 0.00 66 15.0 7.0 Y 
 313 2047 1 776,718.4 267,914.6 353.38 4.92 0.00 66 15.0 7.0 Y 
 314 2048 1 776,968.4 267,914.6 345.93 4.92 0.00 66 15.0 7.0 Y 
 315 2049 1 777,218.4 267,914.6 340.32 4.92 0.00 66 15.0 7.0 Y 
 316 2050 1 777,468.4 267,914.6 340.49 4.92 0.00 66 15.0 7.0 Y 
 317 2051 1 777,718.4 267,914.6 341.02 4.92 0.00 66 15.0 7.0 Y 
 318 2052 1 777,968.4 267,914.6 339.66 4.92 0.00 66 15.0 7.0 Y 
 319 2053 1 778,218.4 267,914.6 330.95 4.92 0.00 66 15.0 7.0 Y 
 320 2054 1 778,468.4 267,914.6 333.78 4.92 0.00 66 15.0 7.0 Y 
 321 2055 1 778,718.4 267,914.6 340.07 4.92 0.00 66 15.0 7.0 Y 
 322 2056 1 778,968.4 267,914.6 340.11 4.92 0.00 66 15.0 7.0 Y 
 323 2057 1 779,218.4 267,914.6 352.26 4.92 0.00 66 15.0 7.0 Y 
 324 2058 1 779,468.4 267,914.6 360.72 4.92 0.00 66 15.0 7.0 Y 
 325 2059 1 779,718.4 267,914.6 365.27 4.92 0.00 66 15.0 7.0 Y 
 326 2060 1 779,968.4 267,914.6 371.09 4.92 0.00 66 15.0 7.0 Y 
 327 2061 1 780,218.4 267,914.6 377.36 4.92 0.00 66 15.0 7.0 Y 
 328 2062 1 780,468.4 267,914.6 368.58 4.92 0.00 66 15.0 7.0 Y 
 329 2063 1 780,718.4 267,914.6 349.99 4.92 0.00 66 15.0 7.0 Y 
 330 2064 1 780,968.4 267,914.6 343.13 4.92 0.00 66 15.0 7.0 Y 
 331 2065 1 781,218.4 267,914.6 347.53 4.92 0.00 66 15.0 7.0 Y 
 332 2066 1 781,468.4 267,914.6 349.64 4.92 0.00 66 15.0 7.0 Y 
 333 2067 1 781,718.4 267,914.6 346.90 4.92 0.00 66 15.0 7.0 Y 
 334 2068 1 781,968.4 267,914.6 357.68 4.92 0.00 66 15.0 7.0 Y 
 335 2069 1 782,218.4 267,914.6 341.85 4.92 0.00 66 15.0 7.0 Y 
 336 2070 1 782,468.4 267,914.6 345.22 4.92 0.00 66 15.0 7.0 Y 
 337 2071 1 782,718.4 267,914.6 352.21 4.92 0.00 66 15.0 7.0 Y 
 338 2072 1 782,968.4 267,914.6 366.25 4.92 0.00 66 15.0 7.0 Y 
 339 2073 1 783,218.4 267,914.6 372.92 4.92 0.00 66 15.0 7.0 Y 
 340 2074 1 783,468.4 267,914.6 376.86 4.92 0.00 66 15.0 7.0 Y 
 341 2075 1 783,718.4 267,914.6 375.20 4.92 0.00 66 15.0 7.0 Y 
 342 2076 1 783,968.4 267,914.6 378.73 4.92 0.00 66 15.0 7.0 Y 
 343 2077 1 784,218.4 267,914.6 384.44 4.92 0.00 66 15.0 7.0 Y 
 344 2078 1 784,468.4 267,914.6 373.44 4.92 0.00 66 15.0 7.0 Y 
 345 2079 1 773,968.4 268,164.6 342.02 4.92 0.00 66 15.0 7.0 Y 
 346 2080 1 774,218.4 268,164.6 339.66 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 347 2081 1 774,468.4 268,164.6 337.90 4.92 0.00 66 15.0 7.0 Y 
 348 2082 1 774,718.4 268,164.6 340.72 4.92 0.00 66 15.0 7.0 Y 
 349 2083 1 774,968.4 268,164.6 346.48 4.92 0.00 66 15.0 7.0 Y 
 350 2084 1 775,218.4 268,164.6 348.84 4.92 0.00 66 15.0 7.0 Y 
 351 2085 1 775,468.4 268,164.6 353.11 4.92 0.00 66 15.0 7.0 Y 
 352 2086 1 775,718.4 268,164.6 360.58 4.92 0.00 66 15.0 7.0 Y 
 353 2087 1 775,968.4 268,164.6 367.25 4.92 0.00 66 15.0 7.0 Y 
 354 2088 1 776,218.4 268,164.6 370.24 4.92 0.00 66 15.0 7.0 Y 
 355 2089 1 776,468.4 268,164.6 368.05 4.92 0.00 66 15.0 7.0 Y 
 356 2090 1 776,718.4 268,164.6 350.21 4.92 0.00 66 15.0 7.0 Y 
 357 2091 1 776,968.4 268,164.6 343.52 4.92 0.00 66 15.0 7.0 Y 
 358 2092 1 777,218.4 268,164.6 336.29 4.92 0.00 66 15.0 7.0 Y 
 359 2093 1 777,468.4 268,164.6 336.21 4.92 0.00 66 15.0 7.0 Y 
 360 2094 1 777,718.4 268,164.6 336.98 4.92 0.00 66 15.0 7.0 Y 
 361 2095 1 777,968.4 268,164.6 331.79 4.92 0.00 66 15.0 7.0 Y 
 362 2096 1 778,218.4 268,164.6 336.16 4.92 0.00 66 15.0 7.0 Y 
 363 2097 1 778,468.4 268,164.6 347.04 4.92 0.00 66 15.0 7.0 Y 
 364 2098 1 778,718.4 268,164.6 352.07 4.92 0.00 66 15.0 7.0 Y 
 365 2099 1 778,968.4 268,164.6 356.76 4.92 0.00 66 15.0 7.0 Y 
 366 2100 1 779,218.4 268,164.6 356.74 4.92 0.00 66 15.0 7.0 Y 
 367 2101 1 779,468.4 268,164.6 367.37 4.92 0.00 66 15.0 7.0 Y 
 368 2102 1 779,718.4 268,164.6 375.18 4.92 0.00 66 15.0 7.0 Y 
 369 2103 1 779,968.4 268,164.6 378.02 4.92 0.00 66 15.0 7.0 Y 
 370 2104 1 780,218.4 268,164.6 373.70 4.92 0.00 66 15.0 7.0 Y 
 371 2105 1 780,468.4 268,164.6 363.53 4.92 0.00 66 15.0 7.0 Y 
 372 2106 1 780,718.4 268,164.6 347.03 4.92 0.00 66 15.0 7.0 Y 
 373 2107 1 780,968.4 268,164.6 346.58 4.92 0.00 66 15.0 7.0 Y 
 374 2108 1 781,218.4 268,164.6 350.74 4.92 0.00 66 15.0 7.0 Y 
 375 2109 1 781,468.4 268,164.6 342.98 4.92 0.00 66 15.0 7.0 Y 
 376 2110 1 781,718.4 268,164.6 339.49 4.92 0.00 66 15.0 7.0 Y 
 377 2111 1 781,968.4 268,164.6 342.48 4.92 0.00 66 15.0 7.0 Y 
 378 2112 1 782,218.4 268,164.6 337.86 4.92 0.00 66 15.0 7.0 Y 
 379 2113 1 782,468.4 268,164.6 349.35 4.92 0.00 66 15.0 7.0 Y 
 380 2114 1 782,718.4 268,164.6 355.51 4.92 0.00 66 15.0 7.0 Y 
 381 2116 1 782,968.4 268,164.6 368.09 4.92 0.00 66 15.0 7.0 Y 
 382 2117 1 783,218.4 268,164.6 368.90 4.92 0.00 66 15.0 7.0 Y 

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250  11



INPUT: RECEIVERS ENS2001
 383 2118 1 783,468.4 268,164.6 369.38 4.92 0.00 66 15.0 7.0 Y 
 384 2119 1 783,718.4 268,164.6 372.59 4.92 0.00 66 15.0 7.0 Y 
 385 2120 1 783,968.4 268,164.6 380.89 4.92 0.00 66 15.0 7.0 Y 
 386 2121 1 784,218.4 268,164.6 384.35 4.92 0.00 66 15.0 7.0 Y 
 387 2122 1 784,468.4 268,164.6 373.46 4.92 0.00 66 15.0 7.0 Y 
 388 2123 1 773,968.4 268,414.6 332.80 4.92 0.00 66 15.0 7.0 Y 
 389 2124 1 774,218.4 268,414.6 333.03 4.92 0.00 66 15.0 7.0 Y 
 390 2125 1 774,468.4 268,414.6 339.32 4.92 0.00 66 15.0 7.0 Y 
 391 2126 1 774,718.4 268,414.6 349.45 4.92 0.00 66 15.0 7.0 Y 
 392 2127 1 774,968.4 268,414.6 355.83 4.92 0.00 66 15.0 7.0 Y 
 393 2128 1 775,218.4 268,414.6 357.83 4.92 0.00 66 15.0 7.0 Y 
 394 2129 1 775,468.4 268,414.6 363.02 4.92 0.00 66 15.0 7.0 Y 
 395 2130 1 775,718.4 268,414.6 369.29 4.92 0.00 66 15.0 7.0 Y 
 396 2131 1 775,968.4 268,414.6 364.64 4.92 0.00 66 15.0 7.0 Y 
 397 2132 1 776,218.4 268,414.6 364.41 4.92 0.00 66 15.0 7.0 Y 
 398 2133 1 776,468.4 268,414.6 364.90 4.92 0.00 66 15.0 7.0 Y 
 399 2134 1 776,718.4 268,414.6 349.54 4.92 0.00 66 15.0 7.0 Y 
 400 2135 1 776,968.4 268,414.6 340.84 4.92 0.00 66 15.0 7.0 Y 
 401 2136 1 777,218.4 268,414.6 334.39 4.92 0.00 66 15.0 7.0 Y 
 402 2137 1 777,468.4 268,414.6 333.63 4.92 0.00 66 15.0 7.0 Y 
 403 2138 1 777,718.4 268,414.6 333.14 4.92 0.00 66 15.0 7.0 Y 
 404 2139 1 777,968.4 268,414.6 341.03 4.92 0.00 66 15.0 7.0 Y 
 405 2140 1 778,218.4 268,414.6 344.30 4.92 0.00 66 15.0 7.0 Y 
 406 2141 1 778,468.4 268,414.6 348.50 4.92 0.00 66 15.0 7.0 Y 
 407 2142 1 778,718.4 268,414.6 355.82 4.92 0.00 66 15.0 7.0 Y 
 408 2143 1 778,968.4 268,414.6 362.70 4.92 0.00 66 15.0 7.0 Y 
 409 2144 1 779,218.4 268,414.6 369.01 4.92 0.00 66 15.0 7.0 Y 
 410 2145 1 779,468.4 268,414.6 371.59 4.92 0.00 66 15.0 7.0 Y 
 411 2146 1 779,718.4 268,414.6 374.68 4.92 0.00 66 15.0 7.0 Y 
 412 2147 1 779,968.4 268,414.6 364.52 4.92 0.00 66 15.0 7.0 Y 
 413 2148 1 780,218.4 268,414.6 371.76 4.92 0.00 66 15.0 7.0 Y 
 414 2149 1 780,468.4 268,414.6 360.87 4.92 0.00 66 15.0 7.0 Y 
 415 2150 1 780,718.4 268,414.6 341.12 4.92 0.00 66 15.0 7.0 Y 
 416 2151 1 780,968.4 268,414.6 339.69 4.92 0.00 66 15.0 7.0 Y 
 417 2152 1 781,218.4 268,414.6 334.64 4.92 0.00 66 15.0 7.0 Y 
 418 2153 1 781,468.4 268,414.6 341.03 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 419 2154 1 781,718.4 268,414.6 335.27 4.92 0.00 66 15.0 7.0 Y 
 420 2155 1 781,968.4 268,414.6 333.54 4.92 0.00 66 15.0 7.0 Y 
 421 2156 1 782,218.4 268,414.6 348.06 4.92 0.00 66 15.0 7.0 Y 
 422 2157 1 782,468.4 268,414.6 350.87 4.92 0.00 66 15.0 7.0 Y 
 423 2158 1 782,718.4 268,414.6 352.77 4.92 0.00 66 15.0 7.0 Y 
 424 2159 1 782,968.4 268,414.6 364.42 4.92 0.00 66 15.0 7.0 Y 
 425 2160 1 783,218.4 268,414.6 365.56 4.92 0.00 66 15.0 7.0 Y 
 426 2161 1 783,468.4 268,414.6 370.24 4.92 0.00 66 15.0 7.0 Y 
 427 2162 1 783,718.4 268,414.6 375.28 4.92 0.00 66 15.0 7.0 Y 
 428 2163 1 783,968.4 268,414.6 381.90 4.92 0.00 66 15.0 7.0 Y 
 429 2164 1 784,218.4 268,414.6 383.46 4.92 0.00 66 15.0 7.0 Y 
 430 2165 1 784,468.4 268,414.6 381.09 4.92 0.00 66 15.0 7.0 Y 
 431 2166 1 773,968.4 268,664.6 332.11 4.92 0.00 66 15.0 7.0 Y 
 432 2167 1 774,218.4 268,664.6 337.45 4.92 0.00 66 15.0 7.0 Y 
 433 2168 1 774,468.4 268,664.6 345.27 4.92 0.00 66 15.0 7.0 Y 
 434 2169 1 774,718.4 268,664.6 348.10 4.92 0.00 66 15.0 7.0 Y 
 435 2170 1 774,968.4 268,664.6 357.72 4.92 0.00 66 15.0 7.0 Y 
 436 2171 1 775,218.4 268,664.6 360.68 4.92 0.00 66 15.0 7.0 Y 
 437 2172 1 775,468.4 268,664.6 364.06 4.92 0.00 66 15.0 7.0 Y 
 438 2173 1 775,718.4 268,664.6 369.07 4.92 0.00 66 15.0 7.0 Y 
 439 2174 1 775,968.4 268,664.6 346.01 4.92 0.00 66 15.0 7.0 Y 
 440 2175 1 776,218.4 268,664.6 348.00 4.92 0.00 66 15.0 7.0 Y 
 441 2176 1 776,468.4 268,664.6 352.69 4.92 0.00 66 15.0 7.0 Y 
 442 2177 1 776,718.4 268,664.6 348.06 4.92 0.00 66 15.0 7.0 Y 
 443 2178 1 776,968.4 268,664.6 339.12 4.92 0.00 66 15.0 7.0 Y 
 444 2179 1 777,218.4 268,664.6 331.04 4.92 0.00 66 15.0 7.0 Y 
 445 2180 1 777,468.4 268,664.6 331.03 4.92 0.00 66 15.0 7.0 Y 
 446 2181 1 777,718.4 268,664.6 330.64 4.92 0.00 66 15.0 7.0 Y 
 447 2182 1 777,968.4 268,664.6 343.35 4.92 0.00 66 15.0 7.0 Y 
 448 2183 1 778,218.4 268,664.6 345.35 4.92 0.00 66 15.0 7.0 Y 
 449 2184 1 778,468.4 268,664.6 348.15 4.92 0.00 66 15.0 7.0 Y 
 450 2185 1 778,718.4 268,664.6 355.73 4.92 0.00 66 15.0 7.0 Y 
 451 2186 1 778,968.4 268,664.6 361.22 4.92 0.00 66 15.0 7.0 Y 
 452 2187 1 779,218.4 268,664.6 355.74 4.92 0.00 66 15.0 7.0 Y 
 453 2188 1 779,468.4 268,664.6 367.00 4.92 0.00 66 15.0 7.0 Y 
 454 2189 1 779,718.4 268,664.6 356.40 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 455 2190 1 779,968.4 268,664.6 365.03 4.92 0.00 66 15.0 7.0 Y 
 456 2191 1 780,218.4 268,664.6 369.72 4.92 0.00 66 15.0 7.0 Y 
 457 2192 1 780,468.4 268,664.6 368.46 4.92 0.00 66 15.0 7.0 Y 
 458 2193 1 780,718.4 268,664.6 356.37 4.92 0.00 66 15.0 7.0 Y 
 459 2194 1 780,968.4 268,664.6 347.84 4.92 0.00 66 15.0 7.0 Y 
 460 2195 1 781,218.4 268,664.6 340.93 4.92 0.00 66 15.0 7.0 Y 
 461 2196 1 781,468.4 268,664.6 333.86 4.92 0.00 66 15.0 7.0 Y 
 462 2197 1 781,718.4 268,664.6 327.74 4.92 0.00 66 15.0 7.0 Y 
 463 2198 1 781,968.4 268,664.6 342.24 4.92 0.00 66 15.0 7.0 Y 
 464 2199 1 782,218.4 268,664.6 349.24 4.92 0.00 66 15.0 7.0 Y 
 465 2200 1 782,468.4 268,664.6 358.20 4.92 0.00 66 15.0 7.0 Y 
 466 2201 1 782,718.4 268,664.6 360.59 4.92 0.00 66 15.0 7.0 Y 
 467 2202 1 782,968.4 268,664.6 361.71 4.92 0.00 66 15.0 7.0 Y 
 468 2203 1 783,218.4 268,664.6 366.37 4.92 0.00 66 15.0 7.0 Y 
 469 2204 1 783,468.4 268,664.6 372.54 4.92 0.00 66 15.0 7.0 Y 
 470 2205 1 783,718.4 268,664.6 376.62 4.92 0.00 66 15.0 7.0 Y 
 471 2206 1 783,968.4 268,664.6 379.95 4.92 0.00 66 15.0 7.0 Y 
 472 2207 1 784,218.4 268,664.6 379.53 4.92 0.00 66 15.0 7.0 Y 
 473 2208 1 784,468.4 268,664.6 377.32 4.92 0.00 66 15.0 7.0 Y 
 474 2209 1 773,968.4 268,914.6 340.48 4.92 0.00 66 15.0 7.0 Y 
 475 2210 1 774,218.4 268,914.6 343.52 4.92 0.00 66 15.0 7.0 Y 
 476 2211 1 774,468.4 268,914.6 339.59 4.92 0.00 66 15.0 7.0 Y 
 477 2212 1 774,718.4 268,914.6 350.92 4.92 0.00 66 15.0 7.0 Y 
 478 2213 1 774,968.4 268,914.6 362.49 4.92 0.00 66 15.0 7.0 Y 
 479 2214 1 775,218.4 268,914.6 369.09 4.92 0.00 66 15.0 7.0 Y 
 480 2215 1 775,468.4 268,914.6 363.77 4.92 0.00 66 15.0 7.0 Y 
 481 2216 1 775,718.4 268,914.6 358.26 4.92 0.00 66 15.0 7.0 Y 
 482 2217 1 775,968.4 268,914.6 345.91 4.92 0.00 66 15.0 7.0 Y 
 483 2218 1 776,218.4 268,914.6 339.59 4.92 0.00 66 15.0 7.0 Y 
 484 2219 1 776,468.4 268,914.6 338.05 4.92 0.00 66 15.0 7.0 Y 
 485 2220 1 776,718.4 268,914.6 346.31 4.92 0.00 66 15.0 7.0 Y 
 486 2221 1 776,968.4 268,914.6 340.86 4.92 0.00 66 15.0 7.0 Y 
 487 2222 1 777,218.4 268,914.6 329.64 4.92 0.00 66 15.0 7.0 Y 
 488 2223 1 777,468.4 268,914.6 328.96 4.92 0.00 66 15.0 7.0 Y 
 489 2224 1 777,718.4 268,914.6 328.05 4.92 0.00 66 15.0 7.0 Y 
 490 2225 1 777,968.4 268,914.6 340.66 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 491 2226 1 778,218.4 268,914.6 350.72 4.92 0.00 66 15.0 7.0 Y 
 492 2227 1 778,468.4 268,914.6 351.60 4.92 0.00 66 15.0 7.0 Y 
 493 2228 1 778,718.4 268,914.6 358.10 4.92 0.00 66 15.0 7.0 Y 
 494 2229 1 778,968.4 268,914.6 359.65 4.92 0.00 66 15.0 7.0 Y 
 495 2230 1 779,218.4 268,914.6 344.76 4.92 0.00 66 15.0 7.0 Y 
 496 2231 1 779,468.4 268,914.6 350.33 4.92 0.00 66 15.0 7.0 Y 
 497 2232 1 779,718.4 268,914.6 352.90 4.92 0.00 66 15.0 7.0 Y 
 498 2233 1 779,968.4 268,914.6 363.04 4.92 0.00 66 15.0 7.0 Y 
 499 2234 1 780,218.4 268,914.6 363.45 4.92 0.00 66 15.0 7.0 Y 
 500 2235 1 780,468.4 268,914.6 352.97 4.92 0.00 66 15.0 7.0 Y 
 501 2236 1 780,718.4 268,914.6 360.99 4.92 0.00 66 15.0 7.0 Y 
 502 2237 1 780,968.4 268,914.6 336.14 4.92 0.00 66 15.0 7.0 Y 
 503 2238 1 781,218.4 268,914.6 332.20 4.92 0.00 66 15.0 7.0 Y 
 504 2239 1 781,468.4 268,914.6 332.41 4.92 0.00 66 15.0 7.0 Y 
 505 2240 1 781,718.4 268,914.6 337.73 4.92 0.00 66 15.0 7.0 Y 
 506 2241 1 781,968.4 268,914.6 355.03 4.92 0.00 66 15.0 7.0 Y 
 507 2242 1 782,218.4 268,914.6 358.62 4.92 0.00 66 15.0 7.0 Y 
 508 2243 1 782,468.4 268,914.6 366.13 4.92 0.00 66 15.0 7.0 Y 
 509 2244 1 782,718.4 268,914.6 369.77 4.92 0.00 66 15.0 7.0 Y 
 510 2245 1 782,968.4 268,914.6 369.09 4.92 0.00 66 15.0 7.0 Y 
 511 2246 1 783,218.4 268,914.6 368.55 4.92 0.00 66 15.0 7.0 Y 
 514 2249 1 783,968.4 268,914.6 374.84 4.92 0.00 66 15.0 7.0 Y 
 515 2250 1 784,218.4 268,914.6 376.07 4.92 0.00 66 15.0 7.0 Y 
 516 2251 1 784,468.4 268,914.6 379.89 4.92 0.00 66 15.0 7.0 Y 
 517 2252 1 773,968.4 269,164.6 332.53 4.92 0.00 66 15.0 7.0 Y 
 518 2253 1 774,218.4 269,164.6 336.95 4.92 0.00 66 15.0 7.0 Y 
 519 2254 1 774,468.4 269,164.6 342.93 4.92 0.00 66 15.0 7.0 Y 
 520 2255 1 774,718.4 269,164.6 358.46 4.92 0.00 66 15.0 7.0 Y 
 521 2256 1 774,968.4 269,164.6 364.51 4.92 0.00 66 15.0 7.0 Y 
 522 2257 1 775,218.4 269,164.6 368.12 4.92 0.00 66 15.0 7.0 Y 
 523 2258 1 775,468.4 269,164.6 362.55 4.92 0.00 66 15.0 7.0 Y 
 524 2259 1 775,718.4 269,164.6 348.31 4.92 0.00 66 15.0 7.0 Y 
 525 2260 1 775,968.4 269,164.6 343.90 4.92 0.00 66 15.0 7.0 Y 
 526 2261 1 776,218.4 269,164.6 339.41 4.92 0.00 66 15.0 7.0 Y 
 527 2262 1 776,468.4 269,164.6 333.47 4.92 0.00 66 15.0 7.0 Y 
 528 2263 1 776,718.4 269,164.6 343.51 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 529 2264 1 776,968.4 269,164.6 340.21 4.92 0.00 66 15.0 7.0 Y 
 530 2265 1 777,218.4 269,164.6 328.16 4.92 0.00 66 15.0 7.0 Y 
 531 2266 1 777,468.4 269,164.6 324.97 4.92 0.00 66 15.0 7.0 Y 
 532 2267 1 777,718.4 269,164.6 327.45 4.92 0.00 66 15.0 7.0 Y 
 533 2268 1 777,968.4 269,164.6 334.41 4.92 0.00 66 15.0 7.0 Y 
 534 2269 1 778,218.4 269,164.6 340.04 4.92 0.00 66 15.0 7.0 Y 
 537 2272 1 778,968.4 269,164.6 345.31 4.92 0.00 66 15.0 7.0 Y 
 538 2273 1 779,218.4 269,164.6 339.72 4.92 0.00 66 15.0 7.0 Y 
 539 2274 1 779,468.4 269,164.6 353.69 4.92 0.00 66 15.0 7.0 Y 
 540 2275 1 779,718.4 269,164.6 357.81 4.92 0.00 66 15.0 7.0 Y 
 541 2276 1 779,968.4 269,164.6 347.88 4.92 0.00 66 15.0 7.0 Y 
 542 2277 1 780,218.4 269,164.6 364.54 4.92 0.00 66 15.0 7.0 Y 
 543 2278 1 780,468.4 269,164.6 356.98 4.92 0.00 66 15.0 7.0 Y 
 544 2279 1 780,718.4 269,164.6 340.44 4.92 0.00 66 15.0 7.0 Y 
 545 2280 1 780,968.4 269,164.6 333.24 4.92 0.00 66 15.0 7.0 Y 
 546 2281 1 781,218.4 269,164.6 323.76 4.92 0.00 66 15.0 7.0 Y 
 547 2282 1 781,468.4 269,164.6 333.00 4.92 0.00 66 15.0 7.0 Y 
 548 2283 1 781,718.4 269,164.6 345.65 4.92 0.00 66 15.0 7.0 Y 
 549 2284 1 781,968.4 269,164.6 366.01 4.92 0.00 66 15.0 7.0 Y 
 550 2285 1 782,218.4 269,164.6 367.51 4.92 0.00 66 15.0 7.0 Y 
 551 2286 1 782,468.4 269,164.6 367.18 4.92 0.00 66 15.0 7.0 Y 
 552 2287 1 782,718.4 269,164.6 368.25 4.92 0.00 66 15.0 7.0 Y 
 553 2288 1 782,968.4 269,164.6 358.70 4.92 0.00 66 15.0 7.0 Y 
 554 2289 1 783,218.4 269,164.6 362.55 4.92 0.00 66 15.0 7.0 Y 
 555 2290 1 783,468.4 269,164.6 356.16 4.92 0.00 66 15.0 7.0 Y 
 556 2291 1 783,718.4 269,164.6 361.54 4.92 0.00 66 15.0 7.0 Y 
 557 2292 1 783,968.4 269,164.6 356.65 4.92 0.00 66 15.0 7.0 Y 
 558 2293 1 784,218.4 269,164.6 376.20 4.92 0.00 66 15.0 7.0 Y 
 559 2294 1 784,468.4 269,164.6 381.88 4.92 0.00 66 15.0 7.0 Y 
 560 2295 1 773,968.4 269,414.6 338.18 4.92 0.00 66 15.0 7.0 Y 
 561 2296 1 774,218.4 269,414.6 346.52 4.92 0.00 66 15.0 7.0 Y 
 562 2297 1 774,468.4 269,414.6 357.07 4.92 0.00 66 15.0 7.0 Y 
 563 2298 1 774,718.4 269,414.6 355.48 4.92 0.00 66 15.0 7.0 Y 
 564 2299 1 774,968.4 269,414.6 359.12 4.92 0.00 66 15.0 7.0 Y 
 565 2300 1 775,218.4 269,414.6 361.18 4.92 0.00 66 15.0 7.0 Y 
 566 2301 1 775,468.4 269,414.6 360.51 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 567 2302 1 775,718.4 269,414.6 357.85 4.92 0.00 66 15.0 7.0 Y 
 568 2303 1 775,968.4 269,414.6 346.28 4.92 0.00 66 15.0 7.0 Y 
 569 2304 1 776,218.4 269,414.6 341.66 4.92 0.00 66 15.0 7.0 Y 
 570 2305 1 776,468.4 269,414.6 331.60 4.92 0.00 66 15.0 7.0 Y 
 571 2306 1 776,718.4 269,414.6 329.71 4.92 0.00 66 15.0 7.0 Y 
 572 2307 1 776,968.4 269,414.6 334.34 4.92 0.00 66 15.0 7.0 Y 
 573 2308 1 777,218.4 269,414.6 333.46 4.92 0.00 66 15.0 7.0 Y 
 574 2309 1 777,468.4 269,414.6 317.67 4.92 0.00 66 15.0 7.0 Y 
 575 2310 1 777,718.4 269,414.6 324.46 4.92 0.00 66 15.0 7.0 Y 
 576 2311 1 777,968.4 269,414.6 327.51 4.92 0.00 66 15.0 7.0 Y 
 577 2312 1 778,218.4 269,414.6 342.71 4.92 0.00 66 15.0 7.0 Y 
 578 2313 1 778,468.4 269,414.6 344.07 4.92 0.00 66 15.0 7.0 Y 
 579 2314 1 778,718.4 269,414.6 341.55 4.92 0.00 66 15.0 7.0 Y 
 580 2315 1 778,968.4 269,414.6 339.01 4.92 0.00 66 15.0 7.0 Y 
 581 2316 1 779,218.4 269,414.6 346.61 4.92 0.00 66 15.0 7.0 Y 
 582 2317 1 779,468.4 269,414.6 341.96 4.92 0.00 66 15.0 7.0 Y 
 583 2318 1 779,718.4 269,414.6 337.85 4.92 0.00 66 15.0 7.0 Y 
 584 2319 1 779,968.4 269,414.6 355.69 4.92 0.00 66 15.0 7.0 Y 
 585 2320 1 780,218.4 269,414.6 359.98 4.92 0.00 66 15.0 7.0 Y 
 586 2321 1 780,468.4 269,414.6 345.68 4.92 0.00 66 15.0 7.0 Y 
 587 2322 1 780,718.4 269,414.6 346.35 4.92 0.00 66 15.0 7.0 Y 
 588 2323 1 780,968.4 269,414.6 331.39 4.92 0.00 66 15.0 7.0 Y 
 589 2324 1 781,218.4 269,414.6 323.30 4.92 0.00 66 15.0 7.0 Y 
 590 2325 1 781,468.4 269,414.6 332.76 4.92 0.00 66 15.0 7.0 Y 
 591 2326 1 781,718.4 269,414.6 335.35 4.92 0.00 66 15.0 7.0 Y 
 592 2327 1 781,968.4 269,414.6 361.10 4.92 0.00 66 15.0 7.0 Y 
 593 2328 1 782,218.4 269,414.6 362.66 4.92 0.00 66 15.0 7.0 Y 
 594 2329 1 782,468.4 269,414.6 366.85 4.92 0.00 66 15.0 7.0 Y 
 595 2330 1 782,718.4 269,414.6 363.07 4.92 0.00 66 15.0 7.0 Y 
 596 2331 1 782,968.4 269,414.6 352.15 4.92 0.00 66 15.0 7.0 Y 
 597 2332 1 783,218.4 269,414.6 353.51 4.92 0.00 66 15.0 7.0 Y 
 598 2333 1 783,468.4 269,414.6 346.43 4.92 0.00 66 15.0 7.0 Y 
 599 2334 1 783,718.4 269,414.6 349.90 4.92 0.00 66 15.0 7.0 Y 
 600 2335 1 783,968.4 269,414.6 357.08 4.92 0.00 66 15.0 7.0 Y 
 601 2336 1 784,218.4 269,414.6 367.76 4.92 0.00 66 15.0 7.0 Y 
 602 2337 1 784,468.4 269,414.6 377.48 4.92 0.00 66 15.0 7.0 Y 

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250  17



INPUT: RECEIVERS ENS2001
 603 2338 1 773,968.4 269,664.6 344.00 4.92 0.00 66 15.0 7.0 Y 
 604 2339 1 774,218.4 269,664.6 354.00 4.92 0.00 66 15.0 7.0 Y 
 605 2340 1 774,468.4 269,664.6 355.75 4.92 0.00 66 15.0 7.0 Y 
 606 2341 1 774,718.4 269,664.6 343.85 4.92 0.00 66 15.0 7.0 Y 
 607 2342 1 774,968.4 269,664.6 352.43 4.92 0.00 66 15.0 7.0 Y 
 608 2343 1 775,218.4 269,664.6 346.79 4.92 0.00 66 15.0 7.0 Y 
 609 2344 1 775,468.4 269,664.6 349.21 4.92 0.00 66 15.0 7.0 Y 
 610 2345 1 775,718.4 269,664.6 354.36 4.92 0.00 66 15.0 7.0 Y 
 611 2346 1 775,968.4 269,664.6 352.41 4.92 0.00 66 15.0 7.0 Y 
 612 2347 1 776,218.4 269,664.6 348.82 4.92 0.00 66 15.0 7.0 Y 
 613 2348 1 776,468.4 269,664.6 328.75 4.92 0.00 66 15.0 7.0 Y 
 614 2349 1 776,718.4 269,664.6 326.57 4.92 0.00 66 15.0 7.0 Y 
 615 2350 1 776,968.4 269,664.6 322.21 4.92 0.00 66 15.0 7.0 Y 
 616 2351 1 777,218.4 269,664.6 318.44 4.92 0.00 66 15.0 7.0 Y 
 617 2352 1 777,468.4 269,664.6 316.80 4.92 0.00 66 15.0 7.0 Y 
 618 2353 1 777,718.4 269,664.6 325.04 4.92 0.00 66 15.0 7.0 Y 
 619 2354 1 777,968.4 269,664.6 325.48 4.92 0.00 66 15.0 7.0 Y 
 620 2355 1 778,218.4 269,664.6 334.59 4.92 0.00 66 15.0 7.0 Y 
 621 2356 1 778,468.4 269,664.6 327.25 4.92 0.00 66 15.0 7.0 Y 
 622 2357 1 778,718.4 269,664.6 326.81 4.92 0.00 66 15.0 7.0 Y 
 623 2358 1 778,968.4 269,664.6 327.99 4.92 0.00 66 15.0 7.0 Y 
 624 2359 1 779,218.4 269,664.6 344.56 4.92 0.00 66 15.0 7.0 Y 
 625 2360 1 779,468.4 269,664.6 331.48 4.92 0.00 66 15.0 7.0 Y 
 626 2361 1 779,718.4 269,664.6 349.93 4.92 0.00 66 15.0 7.0 Y 
 627 2362 1 779,968.4 269,664.6 356.98 4.92 0.00 66 15.0 7.0 Y 
 628 2363 1 780,218.4 269,664.6 341.34 4.92 0.00 66 15.0 7.0 Y 
 629 2364 1 780,468.4 269,664.6 341.85 4.92 0.00 66 15.0 7.0 Y 
 630 2365 1 780,718.4 269,664.6 335.00 4.92 0.00 66 15.0 7.0 Y 
 631 2366 1 780,968.4 269,664.6 323.05 4.92 0.00 66 15.0 7.0 Y 
 632 2367 1 781,218.4 269,664.6 328.65 4.92 0.00 66 15.0 7.0 Y 
 633 2368 1 781,468.4 269,664.6 334.17 4.92 0.00 66 15.0 7.0 Y 
 634 2370 1 781,718.4 269,664.6 331.81 4.92 0.00 66 15.0 7.0 Y 
 635 2371 1 781,968.4 269,664.6 365.13 4.92 0.00 66 15.0 7.0 Y 
 636 2372 1 782,218.4 269,664.6 357.22 4.92 0.00 66 15.0 7.0 Y 
 637 2373 1 782,468.4 269,664.6 364.57 4.92 0.00 66 15.0 7.0 Y 
 638 2374 1 782,718.4 269,664.6 355.98 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 639 2375 1 782,968.4 269,664.6 349.89 4.92 0.00 66 15.0 7.0 Y 
 640 2376 1 783,218.4 269,664.6 345.03 4.92 0.00 66 15.0 7.0 Y 
 641 2377 1 783,468.4 269,664.6 355.57 4.92 0.00 66 15.0 7.0 Y 
 642 2378 1 783,718.4 269,664.6 358.59 4.92 0.00 66 15.0 7.0 Y 
 643 2379 1 783,968.4 269,664.6 369.48 4.92 0.00 66 15.0 7.0 Y 
 644 2380 1 784,218.4 269,664.6 368.57 4.92 0.00 66 15.0 7.0 Y 
 645 2381 1 784,468.4 269,664.6 374.25 4.92 0.00 66 15.0 7.0 Y 
 646 2382 1 773,968.4 269,914.6 344.83 4.92 0.00 66 15.0 7.0 Y 
 647 2383 1 774,218.4 269,914.6 352.49 4.92 0.00 66 15.0 7.0 Y 
 648 2384 1 774,468.4 269,914.6 351.80 4.92 0.00 66 15.0 7.0 Y 
 649 2385 1 774,718.4 269,914.6 338.32 4.92 0.00 66 15.0 7.0 Y 
 650 2386 1 774,968.4 269,914.6 340.56 4.92 0.00 66 15.0 7.0 Y 
 651 2387 1 775,218.4 269,914.6 342.91 4.92 0.00 66 15.0 7.0 Y 
 652 2388 1 775,468.4 269,914.6 350.68 4.92 0.00 66 15.0 7.0 Y 
 653 2389 1 775,718.4 269,914.6 353.08 4.92 0.00 66 15.0 7.0 Y 
 654 2390 1 775,968.4 269,914.6 346.67 4.92 0.00 66 15.0 7.0 Y 
 655 2391 1 776,218.4 269,914.6 341.18 4.92 0.00 66 15.0 7.0 Y 
 656 2392 1 776,468.4 269,914.6 340.59 4.92 0.00 66 15.0 7.0 Y 
 657 2393 1 776,718.4 269,914.6 336.60 4.92 0.00 66 15.0 7.0 Y 
 658 2394 1 776,968.4 269,914.6 328.64 4.92 0.00 66 15.0 7.0 Y 
 659 2395 1 777,218.4 269,914.6 317.72 4.92 0.00 66 15.0 7.0 Y 
 660 2396 1 777,468.4 269,914.6 316.21 4.92 0.00 66 15.0 7.0 Y 
 661 2397 1 777,718.4 269,914.6 322.69 4.92 0.00 66 15.0 7.0 Y 
 662 2398 1 777,968.4 269,914.6 324.18 4.92 0.00 66 15.0 7.0 Y 
 663 2399 1 778,218.4 269,914.6 330.12 4.92 0.00 66 15.0 7.0 Y 
 664 2400 1 778,468.4 269,914.6 320.09 4.92 0.00 66 15.0 7.0 Y 
 665 2401 1 778,718.4 269,914.6 329.70 4.92 0.00 66 15.0 7.0 Y 
 666 2402 1 778,968.4 269,914.6 332.94 4.92 0.00 66 15.0 7.0 Y 
 667 2403 1 779,218.4 269,914.6 329.62 4.92 0.00 66 15.0 7.0 Y 
 668 2404 1 779,468.4 269,914.6 340.54 4.92 0.00 66 15.0 7.0 Y 
 669 2405 1 779,718.4 269,914.6 348.66 4.92 0.00 66 15.0 7.0 Y 
 670 2406 1 779,968.4 269,914.6 351.94 4.92 0.00 66 15.0 7.0 Y 
 671 2407 1 780,218.4 269,914.6 328.03 4.92 0.00 66 15.0 7.0 Y 
 672 2408 1 780,468.4 269,914.6 341.04 4.92 0.00 66 15.0 7.0 Y 
 673 2409 1 780,718.4 269,914.6 321.47 4.92 0.00 66 15.0 7.0 Y 
 674 2410 1 780,968.4 269,914.6 315.39 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 675 2411 1 781,218.4 269,914.6 321.19 4.92 0.00 66 15.0 7.0 Y 
 676 2412 1 781,468.4 269,914.6 350.12 4.92 0.00 66 15.0 7.0 Y 
 677 2413 1 781,718.4 269,914.6 359.57 4.92 0.00 66 15.0 7.0 Y 
 678 2414 1 781,968.4 269,914.6 353.00 4.92 0.00 66 15.0 7.0 Y 
 679 2415 1 782,218.4 269,914.6 356.52 4.92 0.00 66 15.0 7.0 Y 
 680 2416 1 782,468.4 269,914.6 352.66 4.92 0.00 66 15.0 7.0 Y 
 681 2417 1 782,718.4 269,914.6 338.78 4.92 0.00 66 15.0 7.0 Y 
 682 2418 1 782,968.4 269,914.6 337.39 4.92 0.00 66 15.0 7.0 Y 
 683 2419 1 783,218.4 269,914.6 348.55 4.92 0.00 66 15.0 7.0 Y 
 684 2420 1 783,468.4 269,914.6 361.95 4.92 0.00 66 15.0 7.0 Y 
 685 2421 1 783,718.4 269,914.6 365.42 4.92 0.00 66 15.0 7.0 Y 
 686 2422 1 783,968.4 269,914.6 371.89 4.92 0.00 66 15.0 7.0 Y 
 687 2423 1 784,218.4 269,914.6 379.55 4.92 0.00 66 15.0 7.0 Y 
 688 2424 1 784,468.4 269,914.6 380.46 4.92 0.00 66 15.0 7.0 Y 
 689 2425 1 773,968.4 270,164.6 332.93 4.92 0.00 66 15.0 7.0 Y 
 690 2426 1 774,218.4 270,164.6 344.96 4.92 0.00 66 15.0 7.0 Y 
 691 2427 1 774,468.4 270,164.6 341.10 4.92 0.00 66 15.0 7.0 Y 
 692 2428 1 774,718.4 270,164.6 330.12 4.92 0.00 66 15.0 7.0 Y 
 693 2429 1 774,968.4 270,164.6 334.70 4.92 0.00 66 15.0 7.0 Y 
 694 2430 1 775,218.4 270,164.6 352.20 4.92 0.00 66 15.0 7.0 Y 
 695 2431 1 775,468.4 270,164.6 355.77 4.92 0.00 66 15.0 7.0 Y 
 696 2432 1 775,718.4 270,164.6 353.79 4.92 0.00 66 15.0 7.0 Y 
 697 2433 1 775,968.4 270,164.6 344.14 4.92 0.00 66 15.0 7.0 Y 
 698 2434 1 776,218.4 270,164.6 330.97 4.92 0.00 66 15.0 7.0 Y 
 699 2435 1 776,468.4 270,164.6 329.76 4.92 0.00 66 15.0 7.0 Y 
 700 2436 1 776,718.4 270,164.6 327.92 4.92 0.00 66 15.0 7.0 Y 
 701 2437 1 776,968.4 270,164.6 324.54 4.92 0.00 66 15.0 7.0 Y 
 702 2438 1 777,218.4 270,164.6 321.82 4.92 0.00 66 15.0 7.0 Y 
 703 2439 1 777,468.4 270,164.6 315.22 4.92 0.00 66 15.0 7.0 Y 
 704 2440 1 777,718.4 270,164.6 320.96 4.92 0.00 66 15.0 7.0 Y 
 705 2441 1 777,968.4 270,164.6 314.67 4.92 0.00 66 15.0 7.0 Y 
 706 2442 1 778,218.4 270,164.6 315.80 4.92 0.00 66 15.0 7.0 Y 
 707 2443 1 778,468.4 270,164.6 330.04 4.92 0.00 66 15.0 7.0 Y 
 708 2444 1 778,718.4 270,164.6 340.09 4.92 0.00 66 15.0 7.0 Y 
 709 2445 1 778,968.4 270,164.6 339.33 4.92 0.00 66 15.0 7.0 Y 
 710 2446 1 779,218.4 270,164.6 321.63 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 711 2447 1 779,468.4 270,164.6 343.16 4.92 0.00 66 15.0 7.0 Y 
 712 2448 1 779,718.4 270,164.6 325.85 4.92 0.00 66 15.0 7.0 Y 
 713 2449 1 779,968.4 270,164.6 341.70 4.92 0.00 66 15.0 7.0 Y 
 714 2450 1 780,218.4 270,164.6 323.32 4.92 0.00 66 15.0 7.0 Y 
 715 2451 1 780,468.4 270,164.6 316.62 4.92 0.00 66 15.0 7.0 Y 
 716 2452 1 780,718.4 270,164.6 321.19 4.92 0.00 66 15.0 7.0 Y 
 717 2453 1 780,968.4 270,164.6 317.45 4.92 0.00 66 15.0 7.0 Y 
 718 2454 1 781,218.4 270,164.6 319.10 4.92 0.00 66 15.0 7.0 Y 
 719 2455 1 781,468.4 270,164.6 350.06 4.92 0.00 66 15.0 7.0 Y 
 720 2456 1 781,718.4 270,164.6 344.77 4.92 0.00 66 15.0 7.0 Y 
 721 2457 1 781,968.4 270,164.6 350.98 4.92 0.00 66 15.0 7.0 Y 
 722 2458 1 782,218.4 270,164.6 349.79 4.92 0.00 66 15.0 7.0 Y 
 723 2459 1 782,468.4 270,164.6 332.47 4.92 0.00 66 15.0 7.0 Y 
 724 2460 1 782,718.4 270,164.6 337.18 4.92 0.00 66 15.0 7.0 Y 
 725 2461 1 782,968.4 270,164.6 343.64 4.92 0.00 66 15.0 7.0 Y 
 726 2462 1 783,218.4 270,164.6 348.19 4.92 0.00 66 15.0 7.0 Y 
 727 2463 1 783,468.4 270,164.6 350.83 4.92 0.00 66 15.0 7.0 Y 
 728 2464 1 783,718.4 270,164.6 363.57 4.92 0.00 66 15.0 7.0 Y 
 729 2465 1 783,968.4 270,164.6 372.79 4.92 0.00 66 15.0 7.0 Y 
 730 2466 1 784,218.4 270,164.6 380.55 4.92 0.00 66 15.0 7.0 Y 
 731 2467 1 784,468.4 270,164.6 384.46 4.92 0.00 66 15.0 7.0 Y 
 732 2468 1 773,968.4 270,414.6 325.23 4.92 0.00 66 15.0 7.0 Y 
 733 2469 1 774,218.4 270,414.6 326.28 4.92 0.00 66 15.0 7.0 Y 
 734 2470 1 774,468.4 270,414.6 324.20 4.92 0.00 66 15.0 7.0 Y 
 735 2471 1 774,718.4 270,414.6 332.75 4.92 0.00 66 15.0 7.0 Y 
 736 2472 1 774,968.4 270,414.6 332.56 4.92 0.00 66 15.0 7.0 Y 
 737 2473 1 775,218.4 270,414.6 347.45 4.92 0.00 66 15.0 7.0 Y 
 738 2474 1 775,468.4 270,414.6 338.40 4.92 0.00 66 15.0 7.0 Y 
 739 2475 1 775,718.4 270,414.6 338.82 4.92 0.00 66 15.0 7.0 Y 
 740 2476 1 775,968.4 270,414.6 336.32 4.92 0.00 66 15.0 7.0 Y 
 741 2477 1 776,218.4 270,414.6 327.34 4.92 0.00 66 15.0 7.0 Y 
 742 2478 1 776,468.4 270,414.6 327.43 4.92 0.00 66 15.0 7.0 Y 
 743 2479 1 776,718.4 270,414.6 324.37 4.92 0.00 66 15.0 7.0 Y 
 744 2480 1 776,968.4 270,414.6 323.90 4.92 0.00 66 15.0 7.0 Y 
 745 2481 1 777,218.4 270,414.6 327.68 4.92 0.00 66 15.0 7.0 Y 
 746 2482 1 777,468.4 270,414.6 314.62 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 747 2483 1 777,718.4 270,414.6 310.78 4.92 0.00 66 15.0 7.0 Y 
 748 2484 1 777,968.4 270,414.6 312.73 4.92 0.00 66 15.0 7.0 Y 
 749 2485 1 778,218.4 270,414.6 314.07 4.92 0.00 66 15.0 7.0 Y 
 750 2486 1 778,468.4 270,414.6 329.66 4.92 0.00 66 15.0 7.0 Y 
 751 2487 1 778,718.4 270,414.6 340.41 4.92 0.00 66 15.0 7.0 Y 
 752 2488 1 778,968.4 270,414.6 338.73 4.92 0.00 66 15.0 7.0 Y 
 753 2489 1 779,218.4 270,414.6 317.91 4.92 0.00 66 15.0 7.0 Y 
 754 2490 1 779,468.4 270,414.6 341.68 4.92 0.00 66 15.0 7.0 Y 
 755 2491 1 779,718.4 270,414.6 327.20 4.92 0.00 66 15.0 7.0 Y 
 756 2498 1 779,968.4 270,414.6 313.11 4.92 0.00 66 15.0 7.0 Y 
 757 2501 1 780,218.4 270,414.6 312.88 4.92 0.00 66 15.0 7.0 Y 
 758 2502 1 780,468.4 270,414.6 312.22 4.92 0.00 66 15.0 7.0 Y 
 759 2503 1 780,718.4 270,414.6 312.24 4.92 0.00 66 15.0 7.0 Y 
 760 2504 1 780,968.4 270,414.6 316.18 4.92 0.00 66 15.0 7.0 Y 
 761 2505 1 781,218.4 270,414.6 323.84 4.92 0.00 66 15.0 7.0 Y 
 762 2506 1 781,468.4 270,414.6 340.62 4.92 0.00 66 15.0 7.0 Y 
 763 2507 1 781,718.4 270,414.6 334.81 4.92 0.00 66 15.0 7.0 Y 
 764 2508 1 781,968.4 270,414.6 337.76 4.92 0.00 66 15.0 7.0 Y 
 765 2509 1 782,218.4 270,414.6 331.82 4.92 0.00 66 15.0 7.0 Y 
 766 2510 1 782,468.4 270,414.6 338.88 4.92 0.00 66 15.0 7.0 Y 
 767 2511 1 782,718.4 270,414.6 348.27 4.92 0.00 66 15.0 7.0 Y 
 768 2512 1 782,968.4 270,414.6 353.75 4.92 0.00 66 15.0 7.0 Y 
 769 2513 1 783,218.4 270,414.6 361.90 4.92 0.00 66 15.0 7.0 Y 
 770 2514 1 783,468.4 270,414.6 354.90 4.92 0.00 66 15.0 7.0 Y 
 771 2515 1 783,718.4 270,414.6 354.03 4.92 0.00 66 15.0 7.0 Y 
 772 2516 1 783,968.4 270,414.6 364.71 4.92 0.00 66 15.0 7.0 Y 
 773 2517 1 784,218.4 270,414.6 373.64 4.92 0.00 66 15.0 7.0 Y 
 774 2518 1 784,468.4 270,414.6 374.11 4.92 0.00 66 15.0 7.0 Y 
 775 2519 1 773,968.4 270,664.6 323.57 4.92 0.00 66 15.0 7.0 Y 
 776 2520 1 774,218.4 270,664.6 325.82 4.92 0.00 66 15.0 7.0 Y 
 777 2521 1 774,468.4 270,664.6 331.55 4.92 0.00 66 15.0 7.0 Y 
 778 2522 1 774,718.4 270,664.6 334.71 4.92 0.00 66 15.0 7.0 Y 
 779 2523 1 774,968.4 270,664.6 335.39 4.92 0.00 66 15.0 7.0 Y 
 780 2524 1 775,218.4 270,664.6 341.88 4.92 0.00 66 15.0 7.0 Y 
 781 2525 1 775,468.4 270,664.6 357.24 4.92 0.00 66 15.0 7.0 Y 
 782 2526 1 775,718.4 270,664.6 360.68 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 783 2527 1 775,968.4 270,664.6 357.33 4.92 0.00 66 15.0 7.0 Y 
 784 2528 1 776,218.4 270,664.6 328.84 4.92 0.00 66 15.0 7.0 Y 
 785 2529 1 776,468.4 270,664.6 327.15 4.92 0.00 66 15.0 7.0 Y 
 786 2530 1 776,718.4 270,664.6 325.15 4.92 0.00 66 15.0 7.0 Y 
 787 2531 1 776,968.4 270,664.6 324.23 4.92 0.00 66 15.0 7.0 Y 
 788 2532 1 777,218.4 270,664.6 322.64 4.92 0.00 66 15.0 7.0 Y 
 789 2533 1 777,468.4 270,664.6 329.55 4.92 0.00 66 15.0 7.0 Y 
 790 2534 1 777,718.4 270,664.6 318.23 4.92 0.00 66 15.0 7.0 Y 
 791 2535 1 777,968.4 270,664.6 307.45 4.92 0.00 66 15.0 7.0 Y 
 792 2536 1 778,218.4 270,664.6 310.84 4.92 0.00 66 15.0 7.0 Y 
 793 2537 1 778,468.4 270,664.6 310.34 4.92 0.00 66 15.0 7.0 Y 
 794 2538 1 778,718.4 270,664.6 328.26 4.92 0.00 66 15.0 7.0 Y 
 795 2539 1 778,968.4 270,664.6 336.48 4.92 0.00 66 15.0 7.0 Y 
 796 2540 1 779,218.4 270,664.6 316.41 4.92 0.00 66 15.0 7.0 Y 
 797 2541 1 779,468.4 270,664.6 325.89 4.92 0.00 66 15.0 7.0 Y 
 798 2542 1 779,718.4 270,664.6 309.53 4.92 0.00 66 15.0 7.0 Y 
 799 2543 1 779,968.4 270,664.6 307.45 4.92 0.00 66 15.0 7.0 Y 
 800 2544 1 780,218.4 270,664.6 308.16 4.92 0.00 66 15.0 7.0 Y 
 801 2545 1 780,468.4 270,664.6 311.91 4.92 0.00 66 15.0 7.0 Y 
 802 2546 1 780,718.4 270,664.6 314.90 4.92 0.00 66 15.0 7.0 Y 
 803 2547 1 780,968.4 270,664.6 318.64 4.92 0.00 66 15.0 7.0 Y 
 804 2548 1 781,218.4 270,664.6 320.28 4.92 0.00 66 15.0 7.0 Y 
 805 2549 1 781,468.4 270,664.6 321.25 4.92 0.00 66 15.0 7.0 Y 
 806 2550 1 781,718.4 270,664.6 322.87 4.92 0.00 66 15.0 7.0 Y 
 807 2551 1 781,968.4 270,664.6 326.50 4.92 0.00 66 15.0 7.0 Y 
 808 2552 1 782,218.4 270,664.6 336.57 4.92 0.00 66 15.0 7.0 Y 
 809 2553 1 782,468.4 270,664.6 346.84 4.92 0.00 66 15.0 7.0 Y 
 810 2554 1 782,718.4 270,664.6 354.26 4.92 0.00 66 15.0 7.0 Y 
 811 2555 1 782,968.4 270,664.6 357.32 4.92 0.00 66 15.0 7.0 Y 
 812 2556 1 783,218.4 270,664.6 363.61 4.92 0.00 66 15.0 7.0 Y 
 813 2557 1 783,468.4 270,664.6 365.20 4.92 0.00 66 15.0 7.0 Y 
 814 2558 1 783,718.4 270,664.6 356.64 4.92 0.00 66 15.0 7.0 Y 
 815 2559 1 783,968.4 270,664.6 360.84 4.92 0.00 66 15.0 7.0 Y 
 816 2560 1 784,218.4 270,664.6 363.91 4.92 0.00 66 15.0 7.0 Y 
 817 2561 1 784,468.4 270,664.6 369.11 4.92 0.00 66 15.0 7.0 Y 
 818 2562 1 773,968.4 270,914.6 331.53 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 819 2563 1 774,218.4 270,914.6 337.53 4.92 0.00 66 15.0 7.0 Y 
 820 2564 1 774,468.4 270,914.6 344.85 4.92 0.00 66 15.0 7.0 Y 
 821 2565 1 774,718.4 270,914.6 341.65 4.92 0.00 66 15.0 7.0 Y 
 822 2566 1 774,968.4 270,914.6 347.72 4.92 0.00 66 15.0 7.0 Y 
 823 2567 1 775,218.4 270,914.6 353.90 4.92 0.00 66 15.0 7.0 Y 
 824 2568 1 775,468.4 270,914.6 360.78 4.92 0.00 66 15.0 7.0 Y 
 825 2569 1 775,718.4 270,914.6 364.25 4.92 0.00 66 15.0 7.0 Y 
 826 2570 1 775,968.4 270,914.6 360.87 4.92 0.00 66 15.0 7.0 Y 
 827 2571 1 776,218.4 270,914.6 342.20 4.92 0.00 66 15.0 7.0 Y 
 828 2572 1 776,468.4 270,914.6 332.90 4.92 0.00 66 15.0 7.0 Y 
 829 2573 1 776,718.4 270,914.6 335.15 4.92 0.00 66 15.0 7.0 Y 
 830 2574 1 776,968.4 270,914.6 335.53 4.92 0.00 66 15.0 7.0 Y 
 831 2575 1 777,218.4 270,914.6 334.89 4.92 0.00 66 15.0 7.0 Y 
 832 2576 1 777,468.4 270,914.6 336.59 4.92 0.00 66 15.0 7.0 Y 
 833 2577 1 777,718.4 270,914.6 322.66 4.92 0.00 66 15.0 7.0 Y 
 834 2578 1 777,968.4 270,914.6 312.86 4.92 0.00 66 15.0 7.0 Y 
 835 2579 1 778,218.4 270,914.6 307.81 4.92 0.00 66 15.0 7.0 Y 
 836 2580 1 778,468.4 270,914.6 307.06 4.92 0.00 66 15.0 7.0 Y 
 837 2581 1 778,718.4 270,914.6 311.22 4.92 0.00 66 15.0 7.0 Y 
 838 2582 1 778,968.4 270,914.6 332.74 4.92 0.00 66 15.0 7.0 Y 
 839 2583 1 779,218.4 270,914.6 319.82 4.92 0.00 66 15.0 7.0 Y 
 840 2584 1 779,468.4 270,914.6 308.53 4.92 0.00 66 15.0 7.0 Y 
 841 2585 1 779,718.4 270,914.6 306.62 4.92 0.00 66 15.0 7.0 Y 
 842 2586 1 779,968.4 270,914.6 311.52 4.92 0.00 66 15.0 7.0 Y 
 843 2587 1 780,218.4 270,914.6 324.30 4.92 0.00 66 15.0 7.0 Y 
 844 2588 1 780,468.4 270,914.6 320.83 4.92 0.00 66 15.0 7.0 Y 
 845 2589 1 780,718.4 270,914.6 329.92 4.92 0.00 66 15.0 7.0 Y 
 846 2590 1 780,968.4 270,914.6 331.38 4.92 0.00 66 15.0 7.0 Y 
 847 2591 1 781,218.4 270,914.6 328.46 4.92 0.00 66 15.0 7.0 Y 
 848 2592 1 781,468.4 270,914.6 327.01 4.92 0.00 66 15.0 7.0 Y 
 849 2593 1 781,718.4 270,914.6 328.38 4.92 0.00 66 15.0 7.0 Y 
 850 2594 1 781,968.4 270,914.6 333.86 4.92 0.00 66 15.0 7.0 Y 
 851 2595 1 782,218.4 270,914.6 342.43 4.92 0.00 66 15.0 7.0 Y 
 852 2596 1 782,468.4 270,914.6 350.96 4.92 0.00 66 15.0 7.0 Y 
 853 2597 1 782,718.4 270,914.6 354.09 4.92 0.00 66 15.0 7.0 Y 
 854 2598 1 782,968.4 270,914.6 356.26 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 855 2599 1 783,218.4 270,914.6 366.35 4.92 0.00 66 15.0 7.0 Y 
 856 2600 1 783,468.4 270,914.6 369.09 4.92 0.00 66 15.0 7.0 Y 
 857 2601 1 783,718.4 270,914.6 364.45 4.92 0.00 66 15.0 7.0 Y 
 858 2602 1 783,968.4 270,914.6 361.37 4.92 0.00 66 15.0 7.0 Y 
 859 2603 1 784,218.4 270,914.6 372.39 4.92 0.00 66 15.0 7.0 Y 
 860 2604 1 784,468.4 270,914.6 374.63 4.92 0.00 66 15.0 7.0 Y 
 861 2605 1 773,968.4 271,164.6 338.87 4.92 0.00 66 15.0 7.0 Y 
 862 2606 1 774,218.4 271,164.6 342.87 4.92 0.00 66 15.0 7.0 Y 
 863 2607 1 774,468.4 271,164.6 348.21 4.92 0.00 66 15.0 7.0 Y 
 864 2609 1 774,718.4 271,164.6 352.36 4.92 0.00 66 15.0 7.0 Y 
 865 2610 1 774,968.4 271,164.6 354.00 4.92 0.00 66 15.0 7.0 Y 
 866 2611 1 775,218.4 271,164.6 356.25 4.92 0.00 66 15.0 7.0 Y 
 867 2612 1 775,468.4 271,164.6 360.39 4.92 0.00 66 15.0 7.0 Y 
 868 2613 1 775,718.4 271,164.6 365.64 4.92 0.00 66 15.0 7.0 Y 
 869 2614 1 775,968.4 271,164.6 364.06 4.92 0.00 66 15.0 7.0 Y 
 870 2615 1 776,218.4 271,164.6 354.95 4.92 0.00 66 15.0 7.0 Y 
 871 2616 1 776,468.4 271,164.6 348.29 4.92 0.00 66 15.0 7.0 Y 
 872 2617 1 776,718.4 271,164.6 347.08 4.92 0.00 66 15.0 7.0 Y 
 873 2618 1 776,968.4 271,164.6 327.57 4.92 0.00 66 15.0 7.0 Y 
 874 2619 1 777,218.4 271,164.6 339.67 4.92 0.00 66 15.0 7.0 Y 
 875 2620 1 777,468.4 271,164.6 344.85 4.92 0.00 66 15.0 7.0 Y 
 876 2621 1 777,718.4 271,164.6 330.73 4.92 0.00 66 15.0 7.0 Y 
 877 2622 1 777,968.4 271,164.6 321.38 4.92 0.00 66 15.0 7.0 Y 
 878 2623 1 778,218.4 271,164.6 309.56 4.92 0.00 66 15.0 7.0 Y 
 879 2624 1 778,468.4 271,164.6 306.53 4.92 0.00 66 15.0 7.0 Y 
 880 2625 1 778,718.4 271,164.6 306.24 4.92 0.00 66 15.0 7.0 Y 
 881 2626 1 778,968.4 271,164.6 308.49 4.92 0.00 66 15.0 7.0 Y 
 882 2627 1 779,218.4 271,164.6 312.72 4.92 0.00 66 15.0 7.0 Y 
 883 2628 1 779,468.4 271,164.6 307.87 4.92 0.00 66 15.0 7.0 Y 
 884 2629 1 779,718.4 271,164.6 307.02 4.92 0.00 66 15.0 7.0 Y 
 885 2630 1 779,968.4 271,164.6 312.26 4.92 0.00 66 15.0 7.0 Y 
 886 2631 1 780,218.4 271,164.6 319.82 4.92 0.00 66 15.0 7.0 Y 
 887 2632 1 780,468.4 271,164.6 335.28 4.92 0.00 66 15.0 7.0 Y 
 888 2633 1 780,718.4 271,164.6 338.03 4.92 0.00 66 15.0 7.0 Y 
 889 2634 1 780,968.4 271,164.6 345.01 4.92 0.00 66 15.0 7.0 Y 
 890 2635 1 781,218.4 271,164.6 345.96 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 891 2636 1 781,468.4 271,164.6 337.59 4.92 0.00 66 15.0 7.0 Y 
 892 2637 1 781,718.4 271,164.6 337.49 4.92 0.00 66 15.0 7.0 Y 
 893 2638 1 781,968.4 271,164.6 336.94 4.92 0.00 66 15.0 7.0 Y 
 894 2639 1 782,218.4 271,164.6 338.40 4.92 0.00 66 15.0 7.0 Y 
 895 2640 1 782,468.4 271,164.6 338.69 4.92 0.00 66 15.0 7.0 Y 
 896 2641 1 782,718.4 271,164.6 344.26 4.92 0.00 66 15.0 7.0 Y 
 897 2642 1 782,968.4 271,164.6 349.85 4.92 0.00 66 15.0 7.0 Y 
 898 2643 1 783,218.4 271,164.6 356.97 4.92 0.00 66 15.0 7.0 Y 
 899 2644 1 783,468.4 271,164.6 369.62 4.92 0.00 66 15.0 7.0 Y 
 900 2645 1 783,718.4 271,164.6 372.54 4.92 0.00 66 15.0 7.0 Y 
 901 2646 1 783,968.4 271,164.6 372.81 4.92 0.00 66 15.0 7.0 Y 
 902 2647 1 784,218.4 271,164.6 380.18 4.92 0.00 66 15.0 7.0 Y 
 903 2649 1 784,468.4 271,164.6 383.95 4.92 0.00 66 15.0 7.0 Y 
 904 2650 1 773,968.4 271,414.6 337.42 4.92 0.00 66 15.0 7.0 Y 
 905 2651 1 774,218.4 271,414.6 349.87 4.92 0.00 66 15.0 7.0 Y 
 906 2652 1 774,468.4 271,414.6 350.48 4.92 0.00 66 15.0 7.0 Y 
 907 2653 1 774,718.4 271,414.6 351.01 4.92 0.00 66 15.0 7.0 Y 
 908 2654 1 774,968.4 271,414.6 357.10 4.92 0.00 66 15.0 7.0 Y 
 909 2655 1 775,218.4 271,414.6 359.38 4.92 0.00 66 15.0 7.0 Y 
 910 2656 1 775,468.4 271,414.6 357.41 4.92 0.00 66 15.0 7.0 Y 
 911 2657 1 775,718.4 271,414.6 361.04 4.92 0.00 66 15.0 7.0 Y 
 912 2658 1 775,968.4 271,414.6 364.13 4.92 0.00 66 15.0 7.0 Y 
 913 2659 1 776,218.4 271,414.6 351.26 4.92 0.00 66 15.0 7.0 Y 
 914 2660 1 776,468.4 271,414.6 343.69 4.92 0.00 66 15.0 7.0 Y 
 915 2661 1 776,718.4 271,414.6 334.32 4.92 0.00 66 15.0 7.0 Y 
 916 2662 1 776,968.4 271,414.6 336.23 4.92 0.00 66 15.0 7.0 Y 
 917 2663 1 777,218.4 271,414.6 344.10 4.92 0.00 66 15.0 7.0 Y 
 918 2664 1 777,468.4 271,414.6 345.41 4.92 0.00 66 15.0 7.0 Y 
 919 2665 1 777,718.4 271,414.6 326.51 4.92 0.00 66 15.0 7.0 Y 
 920 2666 1 777,968.4 271,414.6 318.63 4.92 0.00 66 15.0 7.0 Y 
 921 2667 1 778,218.4 271,414.6 311.75 4.92 0.00 66 15.0 7.0 Y 
 922 2668 1 778,468.4 271,414.6 308.24 4.92 0.00 66 15.0 7.0 Y 
 923 2669 1 778,718.4 271,414.6 304.34 4.92 0.00 66 15.0 7.0 Y 
 924 2670 1 778,968.4 271,414.6 306.34 4.92 0.00 66 15.0 7.0 Y 
 925 2671 1 779,218.4 271,414.6 310.67 4.92 0.00 66 15.0 7.0 Y 
 926 2672 1 779,468.4 271,414.6 306.68 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 927 2673 1 779,718.4 271,414.6 306.53 4.92 0.00 66 15.0 7.0 Y 
 928 2674 1 779,968.4 271,414.6 312.20 4.92 0.00 66 15.0 7.0 Y 
 929 2675 1 780,218.4 271,414.6 322.15 4.92 0.00 66 15.0 7.0 Y 
 930 2676 1 780,468.4 271,414.6 336.77 4.92 0.00 66 15.0 7.0 Y 
 931 2677 1 780,718.4 271,414.6 347.85 4.92 0.00 66 15.0 7.0 Y 
 932 2678 1 780,968.4 271,414.6 354.55 4.92 0.00 66 15.0 7.0 Y 
 933 2679 1 781,218.4 271,414.6 353.22 4.92 0.00 66 15.0 7.0 Y 
 934 2680 1 781,468.4 271,414.6 349.82 4.92 0.00 66 15.0 7.0 Y 
 935 2681 1 781,718.4 271,414.6 346.47 4.92 0.00 66 15.0 7.0 Y 
 936 2682 1 781,968.4 271,414.6 342.71 4.92 0.00 66 15.0 7.0 Y 
 937 2683 1 782,218.4 271,414.6 349.18 4.92 0.00 66 15.0 7.0 Y 
 938 2684 1 782,468.4 271,414.6 344.62 4.92 0.00 66 15.0 7.0 Y 
 939 2685 1 782,718.4 271,414.6 354.94 4.92 0.00 66 15.0 7.0 Y 
 940 2686 1 782,968.4 271,414.6 363.00 4.92 0.00 66 15.0 7.0 Y 
 941 2688 1 783,218.4 271,414.6 358.83 4.92 0.00 66 15.0 7.0 Y 
 942 2689 1 783,468.4 271,414.6 362.70 4.92 0.00 66 15.0 7.0 Y 
 943 2690 1 783,718.4 271,414.6 371.58 4.92 0.00 66 15.0 7.0 Y 
 944 2691 1 783,968.4 271,414.6 376.16 4.92 0.00 66 15.0 7.0 Y 
 945 2692 1 784,218.4 271,414.6 382.43 4.92 0.00 66 15.0 7.0 Y 
 946 2693 1 784,468.4 271,414.6 389.49 4.92 0.00 66 15.0 7.0 Y 
 947 2694 1 773,968.4 271,664.6 333.01 4.92 0.00 66 15.0 7.0 Y 
 948 2695 1 774,218.4 271,664.6 342.88 4.92 0.00 66 15.0 7.0 Y 
 949 2696 1 774,468.4 271,664.6 340.14 4.92 0.00 66 15.0 7.0 Y 
 950 2697 1 774,718.4 271,664.6 338.19 4.92 0.00 66 15.0 7.0 Y 
 951 2698 1 774,968.4 271,664.6 347.45 4.92 0.00 66 15.0 7.0 Y 
 952 2699 1 775,218.4 271,664.6 347.11 4.92 0.00 66 15.0 7.0 Y 
 953 2700 1 775,468.4 271,664.6 344.04 4.92 0.00 66 15.0 7.0 Y 
 954 2701 1 775,718.4 271,664.6 345.46 4.92 0.00 66 15.0 7.0 Y 
 955 2702 1 775,968.4 271,664.6 359.19 4.92 0.00 66 15.0 7.0 Y 
 956 2703 1 776,218.4 271,664.6 362.70 4.92 0.00 66 15.0 7.0 Y 
 957 2704 1 776,468.4 271,664.6 347.48 4.92 0.00 66 15.0 7.0 Y 
 958 2705 1 776,718.4 271,664.6 346.25 4.92 0.00 66 15.0 7.0 Y 
 959 2706 1 776,968.4 271,664.6 337.21 4.92 0.00 66 15.0 7.0 Y 
 960 2707 1 777,218.4 271,664.6 349.63 4.92 0.00 66 15.0 7.0 Y 
 961 2708 1 777,468.4 271,664.6 347.05 4.92 0.00 66 15.0 7.0 Y 
 962 2709 1 777,718.4 271,664.6 331.12 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 963 2710 1 777,968.4 271,664.6 324.13 4.92 0.00 66 15.0 7.0 Y 
 964 2711 1 778,218.4 271,664.6 322.19 4.92 0.00 66 15.0 7.0 Y 
 965 2712 1 778,468.4 271,664.6 309.49 4.92 0.00 66 15.0 7.0 Y 
 966 2713 1 778,718.4 271,664.6 303.84 4.92 0.00 66 15.0 7.0 Y 
 967 2714 1 778,968.4 271,664.6 304.75 4.92 0.00 66 15.0 7.0 Y 
 968 2715 1 779,218.4 271,664.6 304.62 4.92 0.00 66 15.0 7.0 Y 
 969 2716 1 779,468.4 271,664.6 304.49 4.92 0.00 66 15.0 7.0 Y 
 970 2717 1 779,718.4 271,664.6 313.15 4.92 0.00 66 15.0 7.0 Y 
 971 2718 1 779,968.4 271,664.6 330.98 4.92 0.00 66 15.0 7.0 Y 
 972 2719 1 780,218.4 271,664.6 322.94 4.92 0.00 66 15.0 7.0 Y 
 973 2720 1 780,468.4 271,664.6 328.51 4.92 0.00 66 15.0 7.0 Y 
 974 2721 1 780,718.4 271,664.6 332.76 4.92 0.00 66 15.0 7.0 Y 
 975 2722 1 780,968.4 271,664.6 341.18 4.92 0.00 66 15.0 7.0 Y 
 976 2723 1 781,218.4 271,664.6 346.14 4.92 0.00 66 15.0 7.0 Y 
 977 2724 1 781,468.4 271,664.6 360.36 4.92 0.00 66 15.0 7.0 Y 
 978 2725 1 781,718.4 271,664.6 357.22 4.92 0.00 66 15.0 7.0 Y 
 979 2726 1 781,968.4 271,664.6 352.93 4.92 0.00 66 15.0 7.0 Y 
 980 2727 1 782,218.4 271,664.6 357.07 4.92 0.00 66 15.0 7.0 Y 
 981 2728 1 782,468.4 271,664.6 352.08 4.92 0.00 66 15.0 7.0 Y 
 982 2729 1 782,718.4 271,664.6 354.48 4.92 0.00 66 15.0 7.0 Y 
 983 2730 1 782,968.4 271,664.6 360.27 4.92 0.00 66 15.0 7.0 Y 
 984 2731 1 783,218.4 271,664.6 364.82 4.92 0.00 66 15.0 7.0 Y 
 985 2732 1 783,468.4 271,664.6 367.71 4.92 0.00 66 15.0 7.0 Y 
 986 2733 1 783,718.4 271,664.6 369.99 4.92 0.00 66 15.0 7.0 Y 
 987 2734 1 783,968.4 271,664.6 364.20 4.92 0.00 66 15.0 7.0 Y 
 988 2735 1 784,218.4 271,664.6 374.51 4.92 0.00 66 15.0 7.0 Y 
 989 2736 1 784,468.4 271,664.6 383.51 4.92 0.00 66 15.0 7.0 Y 
 990 2737 1 773,968.4 271,914.6 330.63 4.92 0.00 66 15.0 7.0 Y 
 991 2738 1 774,218.4 271,914.6 335.45 4.92 0.00 66 15.0 7.0 Y 
 992 2739 1 774,468.4 271,914.6 327.29 4.92 0.00 66 15.0 7.0 Y 
 993 2740 1 774,718.4 271,914.6 340.81 4.92 0.00 66 15.0 7.0 Y 
 994 2741 1 774,968.4 271,914.6 343.10 4.92 0.00 66 15.0 7.0 Y 
 995 2742 1 775,218.4 271,914.6 340.74 4.92 0.00 66 15.0 7.0 Y 
 996 2743 1 775,468.4 271,914.6 338.77 4.92 0.00 66 15.0 7.0 Y 
 997 2744 1 775,718.4 271,914.6 349.78 4.92 0.00 66 15.0 7.0 Y 
 998 2745 1 775,968.4 271,914.6 360.19 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 999 2746 1 776,218.4 271,914.6 364.09 4.92 0.00 66 15.0 7.0 Y 
 1000 2747 1 776,468.4 271,914.6 349.45 4.92 0.00 66 15.0 7.0 Y 
 1001 2748 1 776,718.4 271,914.6 352.65 4.92 0.00 66 15.0 7.0 Y 
 1002 2749 1 776,968.4 271,914.6 352.47 4.92 0.00 66 15.0 7.0 Y 
 1003 2750 1 777,218.4 271,914.6 353.15 4.92 0.00 66 15.0 7.0 Y 
 1004 2751 1 777,468.4 271,914.6 347.29 4.92 0.00 66 15.0 7.0 Y 
 1005 2752 1 777,718.4 271,914.6 343.70 4.92 0.00 66 15.0 7.0 Y 
 1006 2753 1 777,968.4 271,914.6 338.27 4.92 0.00 66 15.0 7.0 Y 
 1007 2754 1 778,218.4 271,914.6 328.85 4.92 0.00 66 15.0 7.0 Y 
 1008 2755 1 778,468.4 271,914.6 313.20 4.92 0.00 66 15.0 7.0 Y 
 1009 2756 1 778,718.4 271,914.6 302.99 4.92 0.00 66 15.0 7.0 Y 
 1010 2757 1 778,968.4 271,914.6 301.67 4.92 0.00 66 15.0 7.0 Y 
 1011 2758 1 779,218.4 271,914.6 302.26 4.92 0.00 66 15.0 7.0 Y 
 1012 2759 1 779,468.4 271,914.6 302.54 4.92 0.00 66 15.0 7.0 Y 
 1013 2760 1 779,718.4 271,914.6 308.37 4.92 0.00 66 15.0 7.0 Y 
 1014 2761 1 779,968.4 271,914.6 336.97 4.92 0.00 66 15.0 7.0 Y 
 1015 2762 1 780,218.4 271,914.6 330.72 4.92 0.00 66 15.0 7.0 Y 
 1016 2763 1 780,468.4 271,914.6 320.31 4.92 0.00 66 15.0 7.0 Y 
 1017 2764 1 780,718.4 271,914.6 325.51 4.92 0.00 66 15.0 7.0 Y 
 1018 2765 1 780,968.4 271,914.6 329.08 4.92 0.00 66 15.0 7.0 Y 
 1019 2766 1 781,218.4 271,914.6 339.36 4.92 0.00 66 15.0 7.0 Y 
 1020 2767 1 781,468.4 271,914.6 352.76 4.92 0.00 66 15.0 7.0 Y 
 1021 2768 1 781,718.4 271,914.6 362.52 4.92 0.00 66 15.0 7.0 Y 
 1022 2769 1 781,968.4 271,914.6 359.82 4.92 0.00 66 15.0 7.0 Y 
 1023 2771 1 782,218.4 271,914.6 357.29 4.92 0.00 66 15.0 7.0 Y 
 1024 2772 1 782,468.4 271,914.6 358.32 4.92 0.00 66 15.0 7.0 Y 
 1025 2773 1 782,718.4 271,914.6 358.06 4.92 0.00 66 15.0 7.0 Y 
 1026 2774 1 782,968.4 271,914.6 360.25 4.92 0.00 66 15.0 7.0 Y 
 1027 2775 1 783,218.4 271,914.6 365.08 4.92 0.00 66 15.0 7.0 Y 
 1028 2776 1 783,468.4 271,914.6 366.88 4.92 0.00 66 15.0 7.0 Y 
 1029 2777 1 783,718.4 271,914.6 367.11 4.92 0.00 66 15.0 7.0 Y 
 1030 2778 1 783,968.4 271,914.6 370.06 4.92 0.00 66 15.0 7.0 Y 
 1031 2779 1 784,218.4 271,914.6 366.12 4.92 0.00 66 15.0 7.0 Y 
 1032 2780 1 784,468.4 271,914.6 374.58 4.92 0.00 66 15.0 7.0 Y 
 1033 2781 1 773,968.4 272,164.6 330.22 4.92 0.00 66 15.0 7.0 Y 
 1034 2782 1 774,218.4 272,164.6 321.02 4.92 0.00 66 15.0 7.0 Y 
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INPUT: RECEIVERS ENS2001
 1035 2783 1 774,468.4 272,164.6 337.33 4.92 0.00 66 15.0 7.0 Y 
 1036 2784 1 774,718.4 272,164.6 337.60 4.92 0.00 66 15.0 7.0 Y 
 1037 2785 1 774,968.4 272,164.6 330.47 4.92 0.00 66 15.0 7.0 Y 
 1038 2786 1 775,218.4 272,164.6 341.70 4.92 0.00 66 15.0 7.0 Y 
 1039 2787 1 775,468.4 272,164.6 348.55 4.92 0.00 66 15.0 7.0 Y 
 1040 2788 1 775,718.4 272,164.6 353.81 4.92 0.00 66 15.0 7.0 Y 
 1041 2789 1 775,968.4 272,164.6 356.49 4.92 0.00 66 15.0 7.0 Y 
 1042 2790 1 776,218.4 272,164.6 361.29 4.92 0.00 66 15.0 7.0 Y 
 1043 2791 1 776,468.4 272,164.6 360.79 4.92 0.00 66 15.0 7.0 Y 
 1044 2792 1 776,718.4 272,164.6 359.07 4.92 0.00 66 15.0 7.0 Y 
 1045 2793 1 776,968.4 272,164.6 357.74 4.92 0.00 66 15.0 7.0 Y 
 1046 2794 1 777,218.4 272,164.6 355.43 4.92 0.00 66 15.0 7.0 Y 
 1047 2795 1 777,468.4 272,164.6 351.43 4.92 0.00 66 15.0 7.0 Y 
 1048 2796 1 777,718.4 272,164.6 345.40 4.92 0.00 66 15.0 7.0 Y 
 1049 2797 1 777,968.4 272,164.6 328.76 4.92 0.00 66 15.0 7.0 Y 
 1050 2798 1 778,218.4 272,164.6 316.80 4.92 0.00 66 15.0 7.0 Y 
 1051 2799 1 778,468.4 272,164.6 310.52 4.92 0.00 66 15.0 7.0 Y 
 1052 2800 1 778,718.4 272,164.6 302.06 4.92 0.00 66 15.0 7.0 Y 
 1053 2801 1 778,968.4 272,164.6 301.72 4.92 0.00 66 15.0 7.0 Y 
 1054 2802 1 779,218.4 272,164.6 301.24 4.92 0.00 66 15.0 7.0 Y 
 1055 2803 1 779,468.4 272,164.6 301.44 4.92 0.00 66 15.0 7.0 Y 
 1056 2804 1 779,718.4 272,164.6 300.81 4.92 0.00 66 15.0 7.0 Y 
 1057 2805 1 779,968.4 272,164.6 317.34 4.92 0.00 66 15.0 7.0 Y 
 1058 2806 1 780,218.4 272,164.6 317.08 4.92 0.00 66 15.0 7.0 Y 
 1059 2807 1 780,468.4 272,164.6 331.78 4.92 0.00 66 15.0 7.0 Y 
 1060 2808 1 780,718.4 272,164.6 344.07 4.92 0.00 66 15.0 7.0 Y 
 1061 2809 1 780,968.4 272,164.6 349.20 4.92 0.00 66 15.0 7.0 Y 
 1062 2810 1 781,218.4 272,164.6 356.20 4.92 0.00 66 15.0 7.0 Y 
 1063 2811 1 781,468.4 272,164.6 356.31 4.92 0.00 66 15.0 7.0 Y 
 1064 2812 1 781,718.4 272,164.6 348.63 4.92 0.00 66 15.0 7.0 Y 
 1065 2813 1 781,968.4 272,164.6 354.99 4.92 0.00 66 15.0 7.0 Y 
 1066 2814 1 782,218.4 272,164.6 353.14 4.92 0.00 66 15.0 7.0 Y 
 1067 2815 1 782,468.4 272,164.6 354.47 4.92 0.00 66 15.0 7.0 Y 
 1068 2816 1 782,718.4 272,164.6 359.23 4.92 0.00 66 15.0 7.0 Y 
 1069 2817 1 782,968.4 272,164.6 358.58 4.92 0.00 66 15.0 7.0 Y 
 1070 2818 1 783,218.4 272,164.6 362.94 4.92 0.00 66 15.0 7.0 Y 

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250  30



INPUT: RECEIVERS ENS2001
 1071 2819 1 783,468.4 272,164.6 364.81 4.92 0.00 66 15.0 7.0 Y 
 1072 2820 1 783,718.4 272,164.6 362.07 4.92 0.00 66 15.0 7.0 Y 
 1073 2821 1 783,968.4 272,164.6 363.14 4.92 0.00 66 15.0 7.0 Y 
 1074 2822 1 784,218.4 272,164.6 373.64 4.92 0.00 66 15.0 7.0 Y 
 1075 2823 1 784,468.4 272,164.6 373.81 4.92 0.00 66 15.0 7.0 Y 
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Attachment 5 
TNM Files - 

Roadways



INPUT: ROADWAYS ENS2001

EPEI 6 August 2020
Cleary TNM 2.5

INPUT: ROADWAYS Average pavement type shall be used unless
PROJECT/CONTRACT: ENS2001 a State highway agency substantiates the use
RUN: NoBuild of a different type with the approval of FHWA
Roadway Points
Name Width Name No. Coordinates (pavement) Flow Control Segment

X Y Z Control Speed Percent Pvmt On
Device Constraint Vehicles Type Struct?

Affected
ft ft ft ft mph %

 Holmes Rd EB 12.0  point54 54 773,960.4 269,378.5 337.20  Average
 point55 55 774,158.5 269,370.5 346.50  Average
 point56 56 774,406.4 269,360.4 352.20  Average
 point57 57 774,651.7 269,349.8 357.80  Average
 point58 58 774,793.4 269,343.3 359.60  Average
 point59 59 774,983.8 269,334.2 361.10  Average
 point60 60 775,127.8 269,327.3 361.30  Average
 point61 61 775,207.7 269,323.5 363.20  Average
 point62 62 775,304.3 269,318.3 364.50  Average
 point63 63 775,446.6 269,310.5 359.40  Average
 point64 64 775,536.5 269,305.7 355.00  Average
 point65 65 775,708.3 269,296.5 347.90  Average
 point66 66 776,192.6 269,270.9 337.60  Average
 point67 67 776,309.0 269,264.7 335.40  Average
 point68 68 776,470.9 269,256.2 333.50  Average
 point69 69 776,688.3 269,244.8 337.00  Average
 point70 70 776,731.5 269,242.7 337.20  Average
 point71 71 777,423.3 269,208.6 323.80  Average
 point72 72 777,907.1 269,185.6 331.80  Average
 point73 73 778,338.3 269,164.9 344.00  Average
 point74 74 778,471.6 269,158.7 350.10  Average
 point75 75 778,656.0 269,150.1 352.60  Average
 point76 76 778,805.8 269,143.1 347.40  Average
 point77 77 778,905.5 269,138.4 346.90  Average
 point78 78 778,981.8 269,134.9 347.80  Average
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Roadway geometries are the same for the 
No-Build and Build models



INPUT: ROADWAYS ENS2001
 point79 79 779,036.5 269,132.3 347.00  Average
 point80 80 779,067.9 269,130.9 345.30  Average
 point81 81 779,112.7 269,128.8 343.40  Average
 point82 82 779,161.4 269,126.5 342.50  Average
 point83 83 779,195.2 269,124.9 340.70  Average
 point84 84 779,330.5 269,118.9 343.10  Average
 point85 85 779,561.5 269,108.9 352.90  Average
 point86 86 779,711.6 269,102.8 359.40  Average
 point87 87 779,868.6 269,095.9 358.90  Average
 point88 88 780,044.7 269,087.7 354.90  Average
 point89 89 780,291.9 269,074.9 362.00  Average
 point90 90 780,565.3 269,061.7 347.80  Average
 point91 91 780,851.4 269,047.9 346.50  Average
 point92 92 781,063.4 269,036.0 336.50  Average
 point93 93 781,318.6 269,021.9 329.50  Average
 point94 94 781,447.6 269,015.1 333.50  Average
 point95 95 781,674.7 269,002.1 339.70  Average
 point96 96 781,825.3 268,994.6 349.40  Average
 point97 97 781,932.2 268,985.5 355.90  Average
 point98 98 782,036.8 268,974.2 359.30  Average
 point99 99 782,110.6 268,970.3 360.70  Average
 point100 100 782,194.3 268,970.8 361.90  Average
 point101 101 782,301.1 268,970.8 362.50  Average
 point102 102 782,343.5 268,970.2 362.70  Average
 point103 103 782,437.5 268,966.4 367.10  Average
 point104 104 782,612.7 268,957.2 370.90  Average
 point105 105 782,832.9 268,945.1 369.90  Average
 point106 106 783,082.4 268,932.3 368.40  Average
 point107 107 783,297.2 268,921.5 369.50  Average
 point108 108 783,560.1 268,909.9 370.20  Average
 point109 109 784,116.0 268,882.1 377.50  Average
 point110 110 784,220.7 268,865.9 375.90  Average
 point111 111 784,418.1 268,856.0 378.80

 Holmes Rd EB LT 12.0  point112 112 784,239.8 268,876.7 375.90  Average
 point113 113 784,419.0 268,867.7 379.70

 Holmes Rd EB RT 12.0  point114 114 776,613.4 269,232.7 339.30  Average
 point115 115 776,687.5 269,228.8 339.50  Average
 point116 116 776,730.7 269,226.7 339.70  Average
 point117 117 777,422.6 269,192.7 324.40  Average
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INPUT: ROADWAYS ENS2001
 point118 118 777,689.6 269,179.9 326.40

 Holmes Rd WB 12.0  point119 119 784,419.3 268,879.0 379.70  Average  
 point120 120 783,702.5 268,914.8 372.20  Average  
 point121 121 783,567.9 268,921.5 369.80  Average  
 point122 122 783,297.8 268,933.5 369.50  Average  
 point123 123 783,083.0 268,944.3 368.70  Average  
 point124 124 782,833.6 268,957.1 370.30  Average  
 point125 125 782,613.3 268,969.2 370.90  Average  
 point126 126 782,438.1 268,978.4 367.10  Average  
 point127 127 782,315.0 268,983.4 362.50  Average  
 point128 128 782,208.3 268,989.3 362.00  Average  
 point129 129 782,083.6 268,994.4 360.60  Average  
 point130 130 781,891.6 269,003.2 353.40  Average  
 point131 131 781,675.3 269,014.1 339.70  Average  
 point132 132 781,448.2 269,027.1 333.10  Average  
 point133 133 781,319.3 269,033.9 329.50  Average  
 point134 134 781,064.0 269,048.0 336.50  Average  
 point135 135 780,852.0 269,059.9 346.50  Average  
 point136 136 780,565.9 269,073.6 348.30  Average  
 point137 137 780,292.5 269,086.9 362.00  Average  
 point138 138 780,045.3 269,099.7 354.90  Average  
 point139 139 779,869.1 269,107.9 358.90  Average  
 point140 140 779,712.1 269,114.8 359.10  Average  
 point141 141 779,562.0 269,120.9 354.00  Average  
 point142 142 779,368.8 269,129.2 345.00  Average  
 point143 143 779,210.8 269,136.2 340.40  Average  
 point144 144 779,194.3 269,137.0 340.70  Average  
 point145 145 779,115.3 269,140.7 343.40  Average  
 point146 146 779,017.6 269,145.2 347.00  Average  
 point147 147 778,819.0 269,154.5 345.30  Average  
 point148 148 778,378.1 269,175.0 344.40  Average  
 point149 149 778,268.4 269,180.3 341.50  Average  
 point150 150 778,220.7 269,182.6 340.00  Average  
 point151 151 777,902.0 269,197.8 331.70  Average  
 point152 152 777,563.7 269,213.9 324.50  Average  
 point153 153 777,404.0 269,221.6 323.80  Average  
 point154 154 776,729.5 269,254.8 337.20  Average  
 point155 155 776,690.9 269,256.7 337.00  Average  
 point156 156 776,542.1 269,264.5 334.50  Average  
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INPUT: ROADWAYS ENS2001
 point157 157 776,257.2 269,279.5 334.90  Average  
 point158 158 775,574.2 269,315.6 353.90  Average  
 point159 159 775,223.9 269,334.7 363.20  Average  
 point160 160 774,710.4 269,359.3 358.10  Average  
 point161 161 774,402.7 269,372.6 356.10  Average  
 point162 162 774,243.6 269,379.0 348.70  Average  
 point163 163 774,171.9 269,406.1 345.70  Average  
 point164 164 773,961.5 269,424.6 338.20

 Holmes Rd WB LT 12.0  point165 165 782,128.8 268,981.4 361.50  Average  
 point166 166 782,082.6 268,983.3 360.40  Average  
 point167 167 782,045.4 268,985.0 359.30

 Holmes Rd WB LT IN 12.0  point168 168 774,176.5 269,381.8 346.50  Average  
 point169 169 773,960.8 269,390.5 337.20

 Holmes Rd WB LT OUT 12.0  point170 170 774,175.6 269,393.8 346.50  Average  
 point171 171 773,961.3 269,402.5 338.20
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Attachment 6 
TNM Files -

Traffic



INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001

EPEI   6 August 2020                                             
Cleary   TNM 2.5                                                       

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: ENS2001                                                           
RUN: NoBuild                                                           
Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 Holmes Rd EB   point54 54 487 40 28 40 39 40 0 0 0 0
  point55 55 487 40 28 40 39 40 0 0 0 0
  point56 56 487 40 28 40 39 40 0 0 0 0
  point57 57 487 40 28 40 39 40 0 0 0 0
  point58 58 487 40 28 40 39 40 0 0 0 0
  point59 59 487 40 28 40 39 40 0 0 0 0
  point60 60 487 40 28 40 39 40 0 0 0 0
  point61 61 487 40 28 40 39 40 0 0 0 0
  point62 62 487 40 28 40 39 40 0 0 0 0
  point63 63 487 40 28 40 39 40 0 0 0 0
  point64 64 487 40 28 40 39 40 0 0 0 0
  point65 65 487 40 28 40 39 40 0 0 0 0
  point66 66 487 40 28 40 39 40 0 0 0 0
  point67 67 487 40 28 40 39 40 0 0 0 0
  point68 68 487 40 28 40 39 40 0 0 0 0
  point69 69 487 40 28 40 39 40 0 0 0 0
  point70 70 487 40 28 40 39 40 0 0 0 0
  point71 71 487 40 28 40 39 40 0 0 0 0
  point72 72 487 40 28 40 39 40 0 0 0 0
  point73 73 487 40 28 40 39 40 0 0 0 0
  point74 74 487 40 28 40 39 40 0 0 0 0
  point75 75 487 40 28 40 39 40 0 0 0 0
  point76 76 487 40 28 40 39 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point77 77 487 40 28 40 39 40 0 0 0 0
  point78 78 487 40 28 40 39 40 0 0 0 0
  point79 79 487 40 28 40 39 40 0 0 0 0
  point80 80 487 40 28 40 39 40 0 0 0 0
  point81 81 487 40 28 40 39 40 0 0 0 0
  point82 82 487 40 28 40 39 40 0 0 0 0
  point83 83 487 40 28 40 39 40 0 0 0 0
  point84 84 487 40 28 40 39 40 0 0 0 0
  point85 85 487 40 28 40 39 40 0 0 0 0
  point86 86 487 40 28 40 39 40 0 0 0 0
  point87 87 487 40 28 40 39 40 0 0 0 0
  point88 88 487 40 28 40 39 40 0 0 0 0
  point89 89 487 40 28 40 39 40 0 0 0 0
  point90 90 487 40 28 40 39 40 0 0 0 0
  point91 91 487 40 28 40 39 40 0 0 0 0
  point92 92 487 40 28 40 39 40 0 0 0 0
  point93 93 487 40 28 40 39 40 0 0 0 0
  point94 94 487 40 28 40 39 40 0 0 0 0
  point95 95 487 40 28 40 39 40 0 0 0 0
  point96 96 487 40 28 40 39 40 0 0 0 0
  point97 97 487 40 28 40 39 40 0 0 0 0
  point98 98 487 40 28 40 39 40 0 0 0 0
  point99 99 487 40 28 40 39 40 0 0 0 0
  point100 100 487 40 28 40 39 40 0 0 0 0
  point101 101 487 40 28 40 39 40 0 0 0 0
  point102 102 487 40 28 40 39 40 0 0 0 0
  point103 103 487 40 28 40 39 40 0 0 0 0
  point104 104 487 40 28 40 39 40 0 0 0 0
  point105 105 487 40 28 40 39 40 0 0 0 0
  point106 106 487 40 28 40 39 40 0 0 0 0
  point107 107 487 40 28 40 39 40 0 0 0 0
  point108 108 487 40 28 40 39 40 0 0 0 0
  point109 109 487 40 28 40 39 40 0 0 0 0
  point110 110 487 40 28 40 39 40 0 0 0 0
  point111 111

 Holmes Rd EB LT   point112 112 0 0 0 0 0 0 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point113 113

 Holmes Rd EB RT   point114 114 0 0 0 0 0 0 0 0 0 0
  point115 115 0 0 0 0 0 0 0 0 0 0
  point116 116 0 0 0 0 0 0 0 0 0 0
  point117 117 0 0 0 0 0 0 0 0 0 0
  point118 118

 Holmes Rd WB   point119 119 487 40 28 40 39 40 0 0 0 0
  point120 120 487 40 28 40 39 40 0 0 0 0
  point121 121 487 40 28 40 39 40 0 0 0 0
  point122 122 487 40 28 40 39 40 0 0 0 0
  point123 123 487 40 28 40 39 40 0 0 0 0
  point124 124 487 40 28 40 39 40 0 0 0 0
  point125 125 487 40 28 40 39 40 0 0 0 0
  point126 126 487 40 28 40 39 40 0 0 0 0
  point127 127 487 40 28 40 39 40 0 0 0 0
  point128 128 487 40 28 40 39 40 0 0 0 0
  point129 129 487 40 28 40 39 40 0 0 0 0
  point130 130 487 40 28 40 39 40 0 0 0 0
  point131 131 487 40 28 40 39 40 0 0 0 0
  point132 132 487 40 28 40 39 40 0 0 0 0
  point133 133 487 40 28 40 39 40 0 0 0 0
  point134 134 487 40 28 40 39 40 0 0 0 0
  point135 135 487 40 28 40 39 40 0 0 0 0
  point136 136 487 40 28 40 39 40 0 0 0 0
  point137 137 487 40 28 40 39 40 0 0 0 0
  point138 138 487 40 28 40 39 40 0 0 0 0
  point139 139 487 40 28 40 39 40 0 0 0 0
  point140 140 487 40 28 40 39 40 0 0 0 0
  point141 141 487 40 28 40 39 40 0 0 0 0
  point142 142 487 40 28 40 39 40 0 0 0 0
  point143 143 487 40 28 40 39 40 0 0 0 0
  point144 144 487 40 28 40 39 40 0 0 0 0
  point145 145 487 40 28 40 39 40 0 0 0 0
  point146 146 487 40 28 40 39 40 0 0 0 0
  point147 147 487 40 28 40 39 40 0 0 0 0
  point148 148 487 40 28 40 39 40 0 0 0 0
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INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point149 149 487 40 28 40 39 40 0 0 0 0
  point150 150 487 40 28 40 39 40 0 0 0 0
  point151 151 487 40 28 40 39 40 0 0 0 0
  point152 152 487 40 28 40 39 40 0 0 0 0
  point153 153 487 40 28 40 39 40 0 0 0 0
  point154 154 487 40 28 40 39 40 0 0 0 0
  point155 155 487 40 28 40 39 40 0 0 0 0
  point156 156 487 40 28 40 39 40 0 0 0 0
  point157 157 487 40 28 40 39 40 0 0 0 0
  point158 158 487 40 28 40 39 40 0 0 0 0
  point159 159 487 40 28 40 39 40 0 0 0 0
  point160 160 487 40 28 40 39 40 0 0 0 0
  point161 161 487 40 28 40 39 40 0 0 0 0
  point162 162 487 40 28 40 39 40 0 0 0 0
  point163 163 487 40 28 40 39 40 0 0 0 0
  point164 164

 Holmes Rd WB LT   point165 165 0 0 0 0 0 0 0 0 0 0
  point166 166 0 0 0 0 0 0 0 0 0 0
  point167 167

 Holmes Rd WB LT IN   point168 168 0 0 0 0 0 0 0 0 0 0
  point169 169

 Holmes Rd WB LT OUT   point170 170 0 0 0 0 0 0 0 0 0 0
  point171 171

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250   4



INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001

EPEI   6 August 2020                                             
Cleary   TNM 2.5                                                       

INPUT: TRAFFIC FOR LAeq1h Volumes  
PROJECT/CONTRACT: ENS2001                                                           
RUN: Build                                                             
Roadway Points
Name Name No. Segment

Autos              MTrucks            HTrucks            Buses              Motorcycles      
V S V S V S V S V S
veh/hr mph veh/hr mph veh/hr mph veh/hr mph veh/hr mph

 Holmes Rd EB   point54 54 537 40 28 40 99 40 0 0 0 0
  point55 55 537 40 28 40 99 40 0 0 0 0
  point56 56 537 40 28 40 99 40 0 0 0 0
  point57 57 537 40 28 40 99 40 0 0 0 0
  point58 58 537 40 28 40 99 40 0 0 0 0
  point59 59 537 40 28 40 99 40 0 0 0 0
  point60 60 537 40 28 40 99 40 0 0 0 0
  point61 61 537 40 28 40 99 40 0 0 0 0
  point62 62 537 40 28 40 99 40 0 0 0 0
  point63 63 537 40 28 40 99 40 0 0 0 0
  point64 64 537 40 28 40 99 40 0 0 0 0
  point65 65 537 40 28 40 99 40 0 0 0 0
  point66 66 537 40 28 40 99 40 0 0 0 0
  point67 67 537 40 28 40 99 40 0 0 0 0
  point68 68 537 40 28 40 99 40 0 0 0 0
  point69 69 537 40 28 40 99 40 0 0 0 0
  point70 70 537 40 28 40 99 40 0 0 0 0
  point71 71 537 40 28 40 99 40 0 0 0 0
  point72 72 537 40 28 40 99 40 0 0 0 0
  point73 73 537 40 28 40 99 40 0 0 0 0
  point74 74 537 40 28 40 99 40 0 0 0 0
  point75 75 537 40 28 40 99 40 0 0 0 0
  point76 76 537 40 28 40 99 40 0 0 0 0

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\B250   1



INPUT: TRAFFIC FOR LAeq1h Volumes ENS2001
  point77 77 537 40 28 40 99 40 0 0 0 0
  point78 78 537 40 28 40 99 40 0 0 0 0
  point79 79 537 40 28 40 99 40 0 0 0 0
  point80 80 537 40 28 40 99 40 0 0 0 0
  point81 81 537 40 28 40 99 40 0 0 0 0
  point82 82 537 40 28 40 99 40 0 0 0 0
  point83 83 537 40 28 40 99 40 0 0 0 0
  point84 84 537 40 28 40 99 40 0 0 0 0
  point85 85 537 40 28 40 99 40 0 0 0 0
  point86 86 537 40 28 40 99 40 0 0 0 0
  point87 87 537 40 28 40 99 40 0 0 0 0
  point88 88 537 40 28 40 99 40 0 0 0 0
  point89 89 537 40 28 40 99 40 0 0 0 0
  point90 90 537 40 28 40 99 40 0 0 0 0
  point91 91 537 40 28 40 99 40 0 0 0 0
  point92 92 537 40 28 40 99 40 0 0 0 0
  point93 93 537 40 28 40 99 40 0 0 0 0
  point94 94 537 40 28 40 99 40 0 0 0 0
  point95 95 537 40 28 40 99 40 0 0 0 0
  point96 96 537 40 28 40 99 40 0 0 0 0
  point97 97 537 40 28 40 99 40 0 0 0 0
  point98 98 537 40 28 40 99 40 0 0 0 0
  point99 99 537 40 28 40 99 40 0 0 0 0
  point100 100 537 40 28 40 99 40 0 0 0 0
  point101 101 537 40 28 40 99 40 0 0 0 0
  point102 102 537 40 28 40 99 40 0 0 0 0
  point103 103 537 40 28 40 99 40 0 0 0 0
  point104 104 537 40 28 40 99 40 0 0 0 0
  point105 105 537 40 28 40 99 40 0 0 0 0
  point106 106 537 40 28 40 99 40 0 0 0 0
  point107 107 537 40 28 40 99 40 0 0 0 0
  point108 108 537 40 28 40 99 40 0 0 0 0
  point109 109 537 40 28 40 99 40 0 0 0 0
  point110 110 537 40 28 40 99 40 0 0 0 0
  point111 111

 Holmes Rd EB LT   point112 112 0 0 0 0 0 0 0 0 0 0
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  point113 113

 Holmes Rd EB RT   point114 114 0 0 0 0 0 0 0 0 0 0
  point115 115 0 0 0 0 0 0 0 0 0 0
  point116 116 0 0 0 0 0 0 0 0 0 0
  point117 117 0 0 0 0 0 0 0 0 0 0
  point118 118

 Holmes Rd WB   point119 119 537 40 28 40 99 40 0 0 0 0
  point120 120 537 40 28 40 99 40 0 0 0 0
  point121 121 537 40 28 40 99 40 0 0 0 0
  point122 122 537 40 28 40 99 40 0 0 0 0
  point123 123 537 40 28 40 99 40 0 0 0 0
  point124 124 537 40 28 40 99 40 0 0 0 0
  point125 125 537 40 28 40 99 40 0 0 0 0
  point126 126 537 40 28 40 99 40 0 0 0 0
  point127 127 537 40 28 40 99 40 0 0 0 0
  point128 128 537 40 28 40 99 40 0 0 0 0
  point129 129 537 40 28 40 99 40 0 0 0 0
  point130 130 537 40 28 40 99 40 0 0 0 0
  point131 131 537 40 28 40 99 40 0 0 0 0
  point132 132 537 40 28 40 99 40 0 0 0 0
  point133 133 537 40 28 40 99 40 0 0 0 0
  point134 134 537 40 28 40 99 40 0 0 0 0
  point135 135 537 40 28 40 99 40 0 0 0 0
  point136 136 537 40 28 40 99 40 0 0 0 0
  point137 137 537 40 28 40 99 40 0 0 0 0
  point138 138 537 40 28 40 99 40 0 0 0 0
  point139 139 537 40 28 40 99 40 0 0 0 0
  point140 140 537 40 28 40 99 40 0 0 0 0
  point141 141 537 40 28 40 99 40 0 0 0 0
  point142 142 537 40 28 40 99 40 0 0 0 0
  point143 143 537 40 28 40 99 40 0 0 0 0
  point144 144 537 40 28 40 99 40 0 0 0 0
  point145 145 537 40 28 40 99 40 0 0 0 0
  point146 146 537 40 28 40 99 40 0 0 0 0
  point147 147 537 40 28 40 99 40 0 0 0 0
  point148 148 537 40 28 40 99 40 0 0 0 0
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 point149 149 537 40 28 40 99 40 0 0 0 0
 point150 150 537 40 28 40 99 40 0 0 0 0
 point151 151 537 40 28 40 99 40 0 0 0 0
 point152 152 537 40 28 40 99 40 0 0 0 0
 point153 153 537 40 28 40 99 40 0 0 0 0
 point154 154 537 40 28 40 99 40 0 0 0 0
 point155 155 537 40 28 40 99 40 0 0 0 0
 point156 156 537 40 28 40 99 40 0 0 0 0
 point157 157 537 40 28 40 99 40 0 0 0 0
 point158 158 537 40 28 40 99 40 0 0 0 0
 point159 159 537 40 28 40 99 40 0 0 0 0
 point160 160 537 40 28 40 99 40 0 0 0 0
 point161 161 537 40 28 40 99 40 0 0 0 0
 point162 162 40 28 40 99 40 0 0 0 0
 point163 163 537 40 28 40 99 40 0 0 0 0
 point164 164

 Holmes Rd WB LT  point165 165 0 0 0 0 0 0 0 0 0 0
 point166 166 0 0 0 0 0 0 0 0 0 0
 point167 167

 Holmes Rd WB LT IN  point168 168 0 0 0 0 0 0 0 0 0 0
 point169 169

 Holmes Rd WB LT OUT  point170 170 0 0 0 0 0 0 0 0 0 0
 point171 171
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Attachment 7
 TNM Files -

Sound Level Results



RESULTS: SOUND LEVELS ENS2001

EPEI  6 August 2020                                   
Cleary  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  ENS2001                                                       
RUN:  NoBuild                                                       
BARRIER DESIGN:   INPUT HEIGHTS                                               Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                            of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 1 1 1 60.0 35.5 66 -24.5 15  ---- 35.5 0.0 7 -7.0
 2 1734 1 0.0 35.9 66 35.9 15  ---- 35.9 0.0 7 -7.0
 3 1735 1 0.0 36.1 66 36.1 15  ---- 36.1 0.0 7 -7.0
 4 1736 1 0.0 36.4 66 36.4 15  ---- 36.4 0.0 7 -7.0
 5 1737 1 0.0 36.7 66 36.7 15  ---- 36.7 0.0 7 -7.0
 6 1738 1 0.0 36.8 66 36.8 15  ---- 36.8 0.0 7 -7.0
 7 1739 1 0.0 37.1 66 37.1 15  ---- 37.1 0.0 7 -7.0
 8 1740 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 9 1741 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 10 1742 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 11 1743 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 12 1744 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 13 1745 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 14 1746 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 15 1747 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 16 1748 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 17 1749 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 18 1750 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 19 1751 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 20 1752 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 21 1753 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 22 1754 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 23 1755 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 24 1756 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
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 25 1757 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 26 1758 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 27 1759 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 28 1760 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 29 1761 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 30 1762 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 31 1763 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 32 1764 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 33 1765 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 34 1766 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 35 1767 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 36 1768 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 37 1769 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 38 1770 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 39 1771 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 40 1772 1 0.0 36.8 66 36.8 15  ---- 36.8 0.0 7 -7.0
 41 1773 1 0.0 36.6 66 36.6 15  ---- 36.6 0.0 7 -7.0
 42 1774 1 0.0 36.3 66 36.3 15  ---- 36.3 0.0 7 -7.0
 43 1775 1 0.0 36.0 66 36.0 15  ---- 36.0 0.0 7 -7.0
 44 1776 1 0.0 36.2 66 36.2 15  ---- 36.2 0.0 7 -7.0
 45 1777 1 0.0 36.7 66 36.7 15  ---- 36.7 0.0 7 -7.0
 46 1778 1 0.0 36.8 66 36.8 15  ---- 36.8 0.0 7 -7.0
 47 1779 1 0.0 36.9 66 36.9 15  ---- 36.9 0.0 7 -7.0
 48 1780 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 49 1781 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 50 1782 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 51 1783 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 52 1784 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 53 1785 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 54 1786 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 55 1787 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 56 1788 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 57 1789 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 58 1790 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 59 1791 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 60 1792 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 61 1793 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 62 1794 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 63 1795 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 64 1796 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 65 1797 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
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 66 1798 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 67 1799 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 68 1800 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 69 1801 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 70 1802 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 71 1803 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 72 1804 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 73 1805 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 74 1806 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 75 1807 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 76 1808 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 77 1809 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 78 1810 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 79 1811 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 80 1812 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 81 1813 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 82 1814 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 83 1815 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 84 1816 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 85 1817 1 0.0 36.8 66 36.8 15  ---- 36.8 0.0 7 -7.0
 86 1818 1 0.0 36.3 66 36.3 15  ---- 36.3 0.0 7 -7.0
 87 1819 1 0.0 36.9 66 36.9 15  ---- 36.9 0.0 7 -7.0
 88 1820 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 89 1821 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 90 1822 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 91 1823 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 92 1824 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 93 1825 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 94 1826 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 95 1827 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 96 1828 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 97 1829 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 98 1830 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 99 1831 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 100 1832 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 101 1833 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 102 1834 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 103 1835 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 104 1836 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 105 1837 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 106 1838 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
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 107 1839 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 108 1840 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 109 1841 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 110 1842 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 111 1843 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 112 1844 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 113 1845 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 114 1846 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 115 1847 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 116 1848 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 117 1849 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 118 1851 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 119 1852 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 120 1853 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 121 1854 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 122 1855 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 123 1856 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 124 1857 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 125 1858 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 126 1859 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 127 1860 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 128 1861 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 129 1862 1 0.0 37.1 66 37.1 15  ---- 37.1 0.0 7 -7.0
 130 1863 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 131 1864 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 132 1865 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 133 1866 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 134 1867 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 135 1868 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 136 1869 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 137 1870 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 138 1871 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 139 1872 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 140 1873 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 141 1874 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 142 1875 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 143 1876 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 144 1877 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 145 1878 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 146 1879 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 147 1880 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
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 148 1881 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 149 1882 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 150 1883 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 151 1884 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 152 1885 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 153 1886 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 154 1887 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 155 1888 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 156 1889 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 157 1890 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 158 1891 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 159 1892 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 160 1893 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 161 1894 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 162 1895 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 163 1896 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 164 1897 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 165 1898 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 166 1899 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 167 1900 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 168 1901 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 169 1902 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 170 1903 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 171 1904 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 172 1905 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 173 1906 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 174 1907 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 175 1908 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 176 1909 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 177 1910 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 178 1911 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 179 1912 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 180 1913 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 181 1914 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 182 1915 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 183 1916 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 184 1917 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 185 1918 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 186 1919 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 187 1920 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 188 1921 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
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 189 1922 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 190 1923 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 191 1924 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 192 1925 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 193 1926 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 194 1927 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 195 1928 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 196 1929 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 197 1930 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 198 1931 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 199 1932 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 200 1933 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 201 1934 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 202 1935 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 203 1936 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 204 1937 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 205 1938 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 206 1939 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 207 1940 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 208 1941 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 209 1942 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 210 1943 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 211 1944 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 212 1945 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 213 1946 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 214 1947 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 215 1948 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 216 1949 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 217 1950 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 218 1951 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 219 1952 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 220 1953 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 221 1954 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 222 1955 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 223 1956 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 224 1957 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 225 1958 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 226 1959 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 227 1960 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 228 1961 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 229 1962 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
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 230 1963 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 231 1964 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 232 1965 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 233 1966 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 234 1967 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 235 1968 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 236 1969 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 237 1970 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 238 1971 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 239 1972 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 240 1973 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 241 1974 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 242 1975 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 243 1976 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 244 1977 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 245 1978 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 246 1979 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 247 1980 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 248 1981 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 249 1982 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 250 1983 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 251 1984 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 252 1985 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 253 1986 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 254 1987 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 255 1988 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 256 1989 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 257 1990 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 258 1991 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 259 1992 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 260 1993 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 261 1994 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 262 1995 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 263 1996 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 264 1997 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 265 1998 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 266 1999 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 267 2000 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 268 2001 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 269 2002 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 270 2003 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
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 271 2004 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 272 2005 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 273 2006 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 274 2007 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 275 2008 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 276 2009 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 277 2010 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 278 2011 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 279 2012 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 280 2013 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 281 2014 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 282 2015 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 283 2016 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 284 2017 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 285 2018 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 286 2019 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 287 2020 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 288 2021 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 289 2022 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 290 2023 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 291 2024 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 292 2025 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 293 2026 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 294 2027 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 295 2028 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 296 2029 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 297 2031 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 298 2032 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 299 2033 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 300 2034 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 301 2035 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 302 2036 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 303 2037 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 304 2038 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 305 2039 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 306 2040 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 307 2041 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 308 2042 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 309 2043 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 310 2044 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 311 2045 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
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 312 2046 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 313 2047 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 314 2048 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 315 2049 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 316 2050 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 317 2051 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 318 2052 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 319 2053 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 320 2054 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 321 2055 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 322 2056 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 323 2057 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 324 2058 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 325 2059 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 326 2060 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 327 2061 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 328 2062 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 329 2063 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 330 2064 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 331 2065 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 332 2066 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 333 2067 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 334 2068 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 335 2069 1 0.0 45.2 66 45.2 15  ---- 45.2 0.0 7 -7.0
 336 2070 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 337 2071 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 338 2072 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 339 2073 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 340 2074 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 341 2075 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 342 2076 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 343 2077 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 344 2078 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 345 2079 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 346 2080 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 347 2081 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 348 2082 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 349 2083 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 350 2084 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 351 2085 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 352 2086 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
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 353 2087 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 354 2088 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 355 2089 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 356 2090 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 357 2091 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 358 2092 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 359 2093 1 0.0 45.2 66 45.2 15  ---- 45.2 0.0 7 -7.0
 360 2094 1 0.0 45.2 66 45.2 15  ---- 45.2 0.0 7 -7.0
 361 2095 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 362 2096 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 363 2097 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 364 2098 1 0.0 45.9 66 45.9 15  ---- 45.9 0.0 7 -7.0
 365 2099 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 366 2100 1 0.0 45.9 66 45.9 15  ---- 45.9 0.0 7 -7.0
 367 2101 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 368 2102 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 369 2103 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 370 2104 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 371 2105 1 0.0 46.6 66 46.6 15  ---- 46.6 0.0 7 -7.0
 372 2106 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 373 2107 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 374 2108 1 0.0 47.1 66 47.1 15  ---- 47.1 0.0 7 -7.0
 375 2109 1 0.0 47.0 66 47.0 15  ---- 47.0 0.0 7 -7.0
 376 2110 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 377 2111 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 378 2112 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 379 2113 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 380 2114 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 381 2116 1 0.0 47.1 66 47.1 15  ---- 47.1 0.0 7 -7.0
 382 2117 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 383 2118 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 384 2119 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 385 2120 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 386 2121 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 387 2122 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 388 2123 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 389 2124 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 390 2125 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 391 2126 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 392 2127 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 393 2128 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
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 394 2129 1 0.0 46.0 66 46.0 15  ---- 46.0 0.0 7 -7.0
 395 2130 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 396 2131 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 397 2132 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 398 2133 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 399 2134 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 400 2135 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 401 2136 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 402 2137 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 403 2138 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 404 2139 1 0.0 47.7 66 47.7 15  ---- 47.7 0.0 7 -7.0
 405 2140 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 406 2141 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
 407 2142 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
 408 2143 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 409 2144 1 0.0 48.3 66 48.3 15  ---- 48.3 0.0 7 -7.0
 410 2145 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 411 2146 1 0.0 48.8 66 48.8 15  ---- 48.8 0.0 7 -7.0
 412 2147 1 0.0 49.1 66 49.1 15  ---- 49.1 0.0 7 -7.0
 413 2148 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 414 2149 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 415 2150 1 0.0 49.6 66 49.6 15  ---- 49.6 0.0 7 -7.0
 416 2151 1 0.0 49.7 66 49.7 15  ---- 49.7 0.0 7 -7.0
 417 2152 1 0.0 49.8 66 49.8 15  ---- 49.8 0.0 7 -7.0
 418 2153 1 0.0 50.0 66 50.0 15  ---- 50.0 0.0 7 -7.0
 419 2154 1 0.0 50.2 66 50.2 15  ---- 50.2 0.0 7 -7.0
 420 2155 1 0.0 50.7 66 50.7 15  ---- 50.7 0.0 7 -7.0
 421 2156 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 422 2157 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 423 2158 1 0.0 50.7 66 50.7 15  ---- 50.7 0.0 7 -7.0
 424 2159 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 425 2160 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 426 2161 1 0.0 50.5 66 50.5 15  ---- 50.5 0.0 7 -7.0
 427 2162 1 0.0 50.7 66 50.7 15  ---- 50.7 0.0 7 -7.0
 428 2163 1 0.0 50.2 66 50.2 15  ---- 50.2 0.0 7 -7.0
 429 2164 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 430 2165 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 431 2166 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 432 2167 1 0.0 47.1 66 47.1 15  ---- 47.1 0.0 7 -7.0
 433 2168 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
 434 2169 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
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 435 2170 1 0.0 49.1 66 49.1 15  ---- 49.1 0.0 7 -7.0
 436 2171 1 0.0 48.8 66 48.8 15  ---- 48.8 0.0 7 -7.0
 437 2172 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
 438 2173 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
 439 2174 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 440 2175 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 441 2176 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 442 2177 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 443 2178 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 444 2179 1 0.0 50.0 66 50.0 15  ---- 50.0 0.0 7 -7.0
 445 2180 1 0.0 50.3 66 50.3 15  ---- 50.3 0.0 7 -7.0
 446 2181 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 447 2182 1 0.0 51.0 66 51.0 15  ---- 51.0 0.0 7 -7.0
 448 2183 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 449 2184 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 450 2185 1 0.0 51.4 66 51.4 15  ---- 51.4 0.0 7 -7.0
 451 2186 1 0.0 51.6 66 51.6 15  ---- 51.6 0.0 7 -7.0
 452 2187 1 0.0 51.9 66 51.9 15  ---- 51.9 0.0 7 -7.0
 453 2188 1 0.0 52.1 66 52.1 15  ---- 52.1 0.0 7 -7.0
 454 2189 1 0.0 52.6 66 52.6 15  ---- 52.6 0.0 7 -7.0
 455 2190 1 0.0 53.0 66 53.0 15  ---- 53.0 0.0 7 -7.0
 456 2191 1 0.0 53.3 66 53.3 15  ---- 53.3 0.0 7 -7.0
 457 2192 1 0.0 53.5 66 53.5 15  ---- 53.5 0.0 7 -7.0
 458 2193 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 459 2194 1 0.0 53.8 66 53.8 15  ---- 53.8 0.0 7 -7.0
 460 2195 1 0.0 54.1 66 54.1 15  ---- 54.1 0.0 7 -7.0
 461 2196 1 0.0 54.4 66 54.4 15  ---- 54.4 0.0 7 -7.0
 462 2197 1 0.0 54.8 66 54.8 15  ---- 54.8 0.0 7 -7.0
 463 2198 1 0.0 54.7 66 54.7 15  ---- 54.7 0.0 7 -7.0
 464 2199 1 0.0 54.9 66 54.9 15  ---- 54.9 0.0 7 -7.0
 465 2200 1 0.0 55.4 66 55.4 15  ---- 55.4 0.0 7 -7.0
 466 2201 1 0.0 55.7 66 55.7 15  ---- 55.7 0.0 7 -7.0
 467 2202 1 0.0 55.9 66 55.9 15  ---- 55.9 0.0 7 -7.0
 468 2203 1 0.0 55.8 66 55.8 15  ---- 55.8 0.0 7 -7.0
 469 2204 1 0.0 55.8 66 55.8 15  ---- 55.8 0.0 7 -7.0
 470 2205 1 0.0 56.2 66 56.2 15  ---- 56.2 0.0 7 -7.0
 471 2206 1 0.0 56.5 66 56.5 15  ---- 56.5 0.0 7 -7.0
 472 2207 1 0.0 56.5 66 56.5 15  ---- 56.5 0.0 7 -7.0
 473 2208 1 0.0 54.0 66 54.0 15  ---- 54.0 0.0 7 -7.0
 474 2209 1 0.0 49.6 66 49.6 15  ---- 49.6 0.0 7 -7.0
 475 2210 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
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 476 2211 1 0.0 51.8 66 51.8 15  ---- 51.8 0.0 7 -7.0
 477 2212 1 0.0 52.5 66 52.5 15  ---- 52.5 0.0 7 -7.0
 478 2213 1 0.0 52.7 66 52.7 15  ---- 52.7 0.0 7 -7.0
 479 2214 1 0.0 52.8 66 52.8 15  ---- 52.8 0.0 7 -7.0
 480 2215 1 0.0 52.9 66 52.9 15  ---- 52.9 0.0 7 -7.0
 481 2216 1 0.0 53.3 66 53.3 15  ---- 53.3 0.0 7 -7.0
 482 2217 1 0.0 53.3 66 53.3 15  ---- 53.3 0.0 7 -7.0
 483 2218 1 0.0 53.4 66 53.4 15  ---- 53.4 0.0 7 -7.0
 484 2219 1 0.0 53.5 66 53.5 15  ---- 53.5 0.0 7 -7.0
 485 2220 1 0.0 53.4 66 53.4 15  ---- 53.4 0.0 7 -7.0
 486 2221 1 0.0 53.7 66 53.7 15  ---- 53.7 0.0 7 -7.0
 487 2222 1 0.0 54.6 66 54.6 15  ---- 54.6 0.0 7 -7.0
 488 2223 1 0.0 55.6 66 55.6 15  ---- 55.6 0.0 7 -7.0
 489 2224 1 0.0 55.5 66 55.5 15  ---- 55.5 0.0 7 -7.0
 490 2225 1 0.0 56.0 66 56.0 15  ---- 56.0 0.0 7 -7.0
 491 2226 1 0.0 56.4 66 56.4 15  ---- 56.4 0.0 7 -7.0
 492 2227 1 0.0 56.2 66 56.2 15  ---- 56.2 0.0 7 -7.0
 493 2228 1 0.0 56.5 66 56.5 15  ---- 56.5 0.0 7 -7.0
 494 2229 1 0.0 57.1 66 57.1 15  ---- 57.1 0.0 7 -7.0
 495 2230 1 0.0 57.7 66 57.7 15  ---- 57.7 0.0 7 -7.0
 496 2231 1 0.0 58.3 66 58.3 15  ---- 58.3 0.0 7 -7.0
 497 2232 1 0.0 59.1 66 59.1 15  ---- 59.1 0.0 7 -7.0
 498 2233 1 0.0 60.1 66 60.1 15  ---- 60.1 0.0 7 -7.0
 499 2234 1 0.0 61.0 66 61.0 15  ---- 61.0 0.0 7 -7.0
 500 2235 1 0.0 60.6 66 60.6 15  ---- 60.6 0.0 7 -7.0
 501 2236 1 0.0 61.2 66 61.2 15  ---- 61.2 0.0 7 -7.0
 502 2237 1 0.0 62.7 66 62.7 15  ---- 62.7 0.0 7 -7.0
 503 2238 1 0.0 63.6 66 63.6 15  ---- 63.6 0.0 7 -7.0
 504 2239 1 0.0 64.1 66 64.1 15  ---- 64.1 0.0 7 -7.0
 505 2240 1 0.0 64.1 66 64.1 15  ---- 64.1 0.0 7 -7.0
 506 2241 1 0.0 65.8 66 65.8 15  ---- 65.8 0.0 7 -7.0
 507 2242 1 0.0 67.2 66 67.2 15  Snd Lvl 67.2 0.0 7 -7.0
 508 2243 1 0.0 68.6 66 68.6 15  Snd Lvl 68.6 0.0 7 -7.0
 509 2244 1 0.0 70.1 66 70.1 15  Snd Lvl 70.1 0.0 7 -7.0
 510 2245 1 0.0 72.1 66 72.1 15  Snd Lvl 72.1 0.0 7 -7.0
 511 2246 1 0.0 74.0 66 74.0 15  Snd Lvl 74.0 0.0 7 -7.0
 514 2249 1 0.0 73.3 66 73.3 15  Snd Lvl 73.3 0.0 7 -7.0
 515 2250 1 0.0 70.4 66 70.4 15  Snd Lvl 70.4 0.0 7 -7.0
 516 2251 1 0.0 62.2 66 62.2 15  ---- 62.2 0.0 7 -7.0
 517 2252 1 0.0 54.8 66 54.8 15  ---- 54.8 0.0 7 -7.0
 518 2253 1 0.0 57.0 66 57.0 15  ---- 57.0 0.0 7 -7.0

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250  13 6 August 202



RESULTS: SOUND LEVELS ENS2001
 519 2254 1 0.0 58.7 66 58.7 15  ---- 58.7 0.0 7 -7.0
 520 2255 1 0.0 59.9 66 59.9 15  ---- 59.9 0.0 7 -7.0
 521 2256 1 0.0 59.6 66 59.6 15  ---- 59.6 0.0 7 -7.0
 522 2257 1 0.0 59.6 66 59.6 15  ---- 59.6 0.0 7 -7.0
 523 2258 1 0.0 60.1 66 60.1 15  ---- 60.1 0.0 7 -7.0
 524 2259 1 0.0 60.8 66 60.8 15  ---- 60.8 0.0 7 -7.0
 525 2260 1 0.0 61.9 66 61.9 15  ---- 61.9 0.0 7 -7.0
 526 2261 1 0.0 62.5 66 62.5 15  ---- 62.5 0.0 7 -7.0
 527 2262 1 0.0 63.7 66 63.7 15  ---- 63.7 0.0 7 -7.0
 528 2263 1 0.0 64.0 66 64.0 15  ---- 64.0 0.0 7 -7.0
 529 2264 1 0.0 66.1 66 66.1 15  Snd Lvl 66.1 0.0 7 -7.0
 530 2265 1 0.0 67.3 66 67.3 15  Snd Lvl 67.3 0.0 7 -7.0
 531 2266 1 0.0 68.8 66 68.8 15  Snd Lvl 68.8 0.0 7 -7.0
 532 2267 1 0.0 70.3 66 70.3 15  Snd Lvl 70.3 0.0 7 -7.0
 533 2268 1 0.0 73.0 66 73.0 15  Snd Lvl 73.0 0.0 7 -7.0
 534 2269 1 0.0 76.6 66 76.6 15  Snd Lvl 76.6 0.0 7 -7.0
 537 2272 1 0.0 73.2 66 73.2 15  Snd Lvl 73.2 0.0 7 -7.0
 538 2273 1 0.0 70.6 66 70.6 15  Snd Lvl 70.6 0.0 7 -7.0
 539 2274 1 0.0 69.6 66 69.6 15  Snd Lvl 69.6 0.0 7 -7.0
 540 2275 1 0.0 68.4 66 68.4 15  Snd Lvl 68.4 0.0 7 -7.0
 541 2276 1 0.0 64.8 66 64.8 15  ---- 64.8 0.0 7 -7.0
 542 2277 1 0.0 66.6 66 66.6 15  Snd Lvl 66.6 0.0 7 -7.0
 543 2278 1 0.0 64.6 66 64.6 15  ---- 64.6 0.0 7 -7.0
 544 2279 1 0.0 62.9 66 62.9 15  ---- 62.9 0.0 7 -7.0
 545 2280 1 0.0 62.3 66 62.3 15  ---- 62.3 0.0 7 -7.0
 546 2281 1 0.0 61.5 66 61.5 15  ---- 61.5 0.0 7 -7.0
 547 2282 1 0.0 62.2 66 62.2 15  ---- 62.2 0.0 7 -7.0
 548 2283 1 0.0 61.0 66 61.0 15  ---- 61.0 0.0 7 -7.0
 549 2284 1 0.0 60.5 66 60.5 15  ---- 60.5 0.0 7 -7.0
 550 2285 1 0.0 60.0 66 60.0 15  ---- 60.0 0.0 7 -7.0
 551 2286 1 0.0 59.6 66 59.6 15  ---- 59.6 0.0 7 -7.0
 552 2287 1 0.0 59.2 66 59.2 15  ---- 59.2 0.0 7 -7.0
 553 2288 1 0.0 57.4 66 57.4 15  ---- 57.4 0.0 7 -7.0
 554 2289 1 0.0 56.7 66 56.7 15  ---- 56.7 0.0 7 -7.0
 555 2290 1 0.0 55.6 66 55.6 15  ---- 55.6 0.0 7 -7.0
 556 2291 1 0.0 55.5 66 55.5 15  ---- 55.5 0.0 7 -7.0
 557 2292 1 0.0 54.7 66 54.7 15  ---- 54.7 0.0 7 -7.0
 558 2293 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 559 2294 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 560 2295 1 0.0 72.1 66 72.1 15  Snd Lvl 72.1 0.0 7 -7.0
 561 2296 1 0.0 70.9 66 70.9 15  Snd Lvl 70.9 0.0 7 -7.0
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 562 2297 1 0.0 68.1 66 68.1 15  Snd Lvl 68.1 0.0 7 -7.0
 563 15 3 1 0.0 68.0 66 68.0 15  Snd Lvl 68.0 0.0 7 -7.0
 564 2299 1 0.0 66.6 66 66.6 15  Snd Lvl 66.6 0.0 7 -7.0
 565 2300 1 0.0 64.9 66 64.9 15  ---- 64.9 0.0 7 -7.0
 566 2301 1 0.0 63.9 66 63.9 15  ---- 63.9 0.0 7 -7.0
 567 2302 1 0.0 62.5 66 62.5 15  ---- 62.5 0.0 7 -7.0
 568 2303 1 0.0 61.7 66 61.7 15  ---- 61.7 0.0 7 -7.0
 569 2304 1 0.0 61.4 66 61.4 15  ---- 61.4 0.0 7 -7.0
 570 2305 1 0.0 60.8 66 60.8 15  ---- 60.8 0.0 7 -7.0
 571 2306 1 0.0 59.8 66 59.8 15  ---- 59.8 0.0 7 -7.0
 572 2307 1 0.0 59.5 66 59.5 15  ---- 59.5 0.0 7 -7.0
 573 2308 1 0.0 58.9 66 58.9 15  ---- 58.9 0.0 7 -7.0
 574 2309 1 0.0 57.9 66 57.9 15  ---- 57.9 0.0 7 -7.0
 575 2310 1 0.0 57.1 66 57.1 15  ---- 57.1 0.0 7 -7.0
 576 2311 1 0.0 57.2 66 57.2 15  ---- 57.2 0.0 7 -7.0
 577 2312 1 0.0 57.2 66 57.2 15  ---- 57.2 0.0 7 -7.0
 578 2313 1 0.0 56.8 66 56.8 15  ---- 56.8 0.0 7 -7.0
 579 2314 1 0.0 56.4 66 56.4 15  ---- 56.4 0.0 7 -7.0
 580 2315 1 0.0 56.0 66 56.0 15  ---- 56.0 0.0 7 -7.0
 581 2316 1 0.0 55.6 66 55.6 15  ---- 55.6 0.0 7 -7.0
 582 2317 1 0.0 55.2 66 55.2 15  ---- 55.2 0.0 7 -7.0
 583 2318 1 0.0 55.1 66 55.1 15  ---- 55.1 0.0 7 -7.0
 584 2319 1 0.0 55.4 66 55.4 15  ---- 55.4 0.0 7 -7.0
 585 2320 1 0.0 55.3 66 55.3 15  ---- 55.3 0.0 7 -7.0
 586 2321 1 0.0 54.8 66 54.8 15  ---- 54.8 0.0 7 -7.0
 587 2322 1 0.0 54.4 66 54.4 15  ---- 54.4 0.0 7 -7.0
 588 2323 1 0.0 54.1 66 54.1 15  ---- 54.1 0.0 7 -7.0
 589 2324 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 590 2325 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 591 2326 1 0.0 53.2 66 53.2 15  ---- 53.2 0.0 7 -7.0
 592 2327 1 0.0 53.1 66 53.1 15  ---- 53.1 0.0 7 -7.0
 593 2328 1 0.0 53.0 66 53.0 15  ---- 53.0 0.0 7 -7.0
 594 2329 1 0.0 52.8 66 52.8 15  ---- 52.8 0.0 7 -7.0
 595 2330 1 0.0 52.6 66 52.6 15  ---- 52.6 0.0 7 -7.0
 596 2331 1 0.0 51.8 66 51.8 15  ---- 51.8 0.0 7 -7.0
 597 2332 1 0.0 51.0 66 51.0 15  ---- 51.0 0.0 7 -7.0
 598 2333 1 0.0 50.5 66 50.5 15  ---- 50.5 0.0 7 -7.0
 599 2334 1 0.0 50.0 66 50.0 15  ---- 50.0 0.0 7 -7.0
 600 2335 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 601 2336 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 602 2337 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
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 603 2338 1 0.0 53.5 66 53.5 15  ---- 53.5 0.0 7 -7.0
 604 2339 1 0.0 55.1 66 55.1 15  ---- 55.1 0.0 7 -7.0
 605 2340 1 0.0 55.3 66 55.3 15  ---- 55.3 0.0 7 -7.0
 606 2341 1 0.0 54.9 66 54.9 15  ---- 54.9 0.0 7 -7.0
 607 2342 1 0.0 55.1 66 55.1 15  ---- 55.1 0.0 7 -7.0
 608 2343 1 0.0 54.3 66 54.3 15  ---- 54.3 0.0 7 -7.0
 609 2344 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 610 2345 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 611 2346 1 0.0 53.2 66 53.2 15  ---- 53.2 0.0 7 -7.0
 612 2347 1 0.0 52.9 66 52.9 15  ---- 52.9 0.0 7 -7.0
 613 2348 1 0.0 52.5 66 52.5 15  ---- 52.5 0.0 7 -7.0
 614 2349 1 0.0 52.2 66 52.2 15  ---- 52.2 0.0 7 -7.0
 615 2350 1 0.0 51.9 66 51.9 15  ---- 51.9 0.0 7 -7.0
 616 2351 1 0.0 51.6 66 51.6 15  ---- 51.6 0.0 7 -7.0
 617 2352 1 0.0 51.4 66 51.4 15  ---- 51.4 0.0 7 -7.0
 618 2353 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 619 2354 1 0.0 51.4 66 51.4 15  ---- 51.4 0.0 7 -7.0
 620 2355 1 0.0 51.4 66 51.4 15  ---- 51.4 0.0 7 -7.0
 621 2356 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 622 2357 1 0.0 51.2 66 51.2 15  ---- 51.2 0.0 7 -7.0
 623 2358 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 624 2359 1 0.0 51.0 66 51.0 15  ---- 51.0 0.0 7 -7.0
 625 2360 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 626 2361 1 0.0 50.8 66 50.8 15  ---- 50.8 0.0 7 -7.0
 627 2362 1 0.0 50.8 66 50.8 15  ---- 50.8 0.0 7 -7.0
 628 2363 1 0.0 50.8 66 50.8 15  ---- 50.8 0.0 7 -7.0
 629 2364 1 0.0 50.5 66 50.5 15  ---- 50.5 0.0 7 -7.0
 630 2365 1 0.0 50.2 66 50.2 15  ---- 50.2 0.0 7 -7.0
 631 2366 1 0.0 50.1 66 50.1 15  ---- 50.1 0.0 7 -7.0
 632 2367 1 0.0 49.8 66 49.8 15  ---- 49.8 0.0 7 -7.0
 633 2368 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 634 2370 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 635 2371 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 636 2372 1 0.0 49.1 66 49.1 15  ---- 49.1 0.0 7 -7.0
 637 2373 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 638 2374 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 639 2375 1 0.0 48.2 66 48.2 15  ---- 48.2 0.0 7 -7.0
 640 2376 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 641 2377 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 642 2378 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 643 2379 1 0.0 45.9 66 45.9 15  ---- 45.9 0.0 7 -7.0
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 644 2380 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 645 2381 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 646 2382 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 647 2383 1 0.0 49.6 66 49.6 15  ---- 49.6 0.0 7 -7.0
 648 2384 1 0.0 50.3 66 50.3 15  ---- 50.3 0.0 7 -7.0
 649 2385 1 0.0 50.2 66 50.2 15  ---- 50.2 0.0 7 -7.0
 650 2386 1 0.0 50.1 66 50.1 15  ---- 50.1 0.0 7 -7.0
 651 2387 1 0.0 49.9 66 49.9 15  ---- 49.9 0.0 7 -7.0
 652 2388 1 0.0 49.6 66 49.6 15  ---- 49.6 0.0 7 -7.0
 653 2389 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 654 2390 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 655 2391 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 656 2392 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 657 2393 1 0.0 48.3 66 48.3 15  ---- 48.3 0.0 7 -7.0
 658 2394 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 659 2395 1 0.0 47.9 66 47.9 15  ---- 47.9 0.0 7 -7.0
 660 2396 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 661 2397 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 662 2398 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 663 2399 1 0.0 47.9 66 47.9 15  ---- 47.9 0.0 7 -7.0
 664 2400 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 665 2401 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 666 2402 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 667 2403 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 668 2404 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 669 2405 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 670 2406 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 671 2407 1 0.0 47.7 66 47.7 15  ---- 47.7 0.0 7 -7.0
 672 2408 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 673 2409 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 674 2410 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 675 2411 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 676 2412 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 677 2413 1 0.0 46.6 66 46.6 15  ---- 46.6 0.0 7 -7.0
 678 2414 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 679 2415 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 680 2416 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 681 2417 1 0.0 45.9 66 45.9 15  ---- 45.9 0.0 7 -7.0
 682 2418 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 683 2419 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 684 2420 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
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 685 2421 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 686 2422 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 687 2423 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 688 2424 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 689 2425 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 690 2426 1 0.0 45.9 66 45.9 15  ---- 45.9 0.0 7 -7.0
 691 2427 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 692 2428 1 0.0 46.6 66 46.6 15  ---- 46.6 0.0 7 -7.0
 693 2429 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 694 2430 1 0.0 46.6 66 46.6 15  ---- 46.6 0.0 7 -7.0
 695 2431 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 696 2432 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 697 2433 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 698 2434 1 0.0 46.0 66 46.0 15  ---- 46.0 0.0 7 -7.0
 699 2435 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 700 2436 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 701 2437 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 702 2438 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 703 2439 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 704 2440 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 705 2441 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 706 2442 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 707 2443 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 708 2444 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 709 2445 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 710 2446 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 711 2447 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 712 2448 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 713 2449 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 714 2450 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 715 2451 1 0.0 45.2 66 45.2 15  ---- 45.2 0.0 7 -7.0
 716 2452 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 717 2453 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 718 2454 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 719 2455 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 720 2456 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 721 2457 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 722 2458 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 723 2459 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 724 2460 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 725 2461 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
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 726 2462 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 727 2463 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 728 2464 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 729 2465 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 730 2466 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 731 2467 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 732 2468 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 733 2469 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 734 2470 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 735 2471 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 736 2472 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 737 2473 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 738 2474 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 739 2475 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 740 2476 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 741 2477 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 742 2478 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 743 2479 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 744 2480 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 745 2481 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 746 2482 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 747 2483 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 748 2484 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 749 2485 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 750 2486 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 751 2487 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 752 2488 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 753 2489 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 754 2490 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 755 2491 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 756 2498 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 757 2501 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 758 2502 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 759 2503 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 760 2504 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 761 2505 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 762 2506 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 763 2507 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 764 2508 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 765 2509 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 766 2510 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 767 2511 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 768 2512 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 769 2513 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 770 2514 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 771 2515 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 772 2516 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 773 2517 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 774 2518 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 775 2519 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 776 2520 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 777 2521 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 778 2522 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 779 2523 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 780 2524 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 781 2525 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 782 2526 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 783 2527 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 784 2528 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 785 2529 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 786 2530 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 787 2531 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 788 2532 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 789 2533 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 790 2534 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 791 2535 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 792 2536 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 793 2537 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 794 2538 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 795 2539 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 796 2540 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 797 2541 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 798 2542 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 799 2543 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 800 2544 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 801 2545 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 802 2546 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 803 2547 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 804 2548 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 805 2549 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 806 2550 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 807 2551 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 808 2552 1 0.0 41.6 15 41.6 15  ---- 41.6 0.0 7 -7.0
 809 2553 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 810 2554 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 811 2555 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 812 2556 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 813 2557 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 814 2558 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 815 2559 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 816 2560 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 817 2561 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 818 2562 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 819 2563 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 820 2564 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 821 2565 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 822 2566 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 823 2567 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 824 2568 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 825 2569 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 826 2570 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 827 2571 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 828 2572 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 829 2573 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 830 2574 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 831 2575 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 832 2576 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 833 2577 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 834 2578 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 835 2579 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 836 2580 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 837 2581 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 838 2582 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 839 2583 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 840 2584 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 841 2585 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 842 2586 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 843 2587 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 844 2588 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 845 2589 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 846 2590 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 847 2591 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 848 2592 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\NB250  21 6 August 202
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 849 2593 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 850 2594 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 851 2595 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 852 2596 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 853 2597 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 854 2598 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 855 2599 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 856 2600 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 857 2601 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 858 2602 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 859 2603 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 860 2604 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 861 2605 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 862 2606 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 863 2607 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 864 2609 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 865 2610 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 866 2611 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 867 2612 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 868 2613 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 869 2614 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 870 2615 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 871 2616 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 872 2617 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 873 2618 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 874 2619 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 875 2620 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 876 2621 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 877 2622 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 878 2623 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 879 2624 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 880 2625 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 881 2626 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 882 2627 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 883 2628 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 884 2629 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 885 2630 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 886 2631 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 887 2632 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 888 2633 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 889 2634 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
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 890 2635 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 891 2636 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 892 2637 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 893 2638 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 894 2639 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 895 2640 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 896 2641 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 897 2642 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 898 2643 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 899 2644 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 900 2645 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 901 2646 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 902 2647 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 903 2649 1 0.0 37.1 66 37.1 15  ---- 37.1 0.0 7 -7.0
 904 2650 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 905 2651 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 906 2652 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 907 2653 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 908 2654 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 909 2655 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 910 2656 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 911 2657 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 912 2658 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 913 2659 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 914 2660 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 915 2661 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 916 2662 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 917 2663 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 918 2664 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 919 2665 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 920 2666 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 921 2667 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 922 2668 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 923 2669 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 924 2670 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 925 2671 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 926 2672 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 927 2673 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 928 2674 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 929 2675 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 930 2676 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
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 931 2677 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 932 2678 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 933 2679 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 934 2680 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 935 2681 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 936 2682 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 937 2683 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 938 2684 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 939 2685 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 940 2686 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 941 2688 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 942 2689 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 943 2690 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 944 2691 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 945 2692 1 0.0 37.0 66 37.0 15  ---- 37.0 0.0 7 -7.0
 946 2693 1 0.0 36.6 66 36.6 15  ---- 36.6 0.0 7 -7.0
 947 2694 1 0.0 37.1 66 37.1 15  ---- 37.1 0.0 7 -7.0
 948 2695 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 949 2696 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 950 2697 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 951 2698 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 952 2699 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 953 2700 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 954 2701 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 955 2702 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 956 2703 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 957 2704 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 958 2705 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 959 2706 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 960 2707 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 961 2708 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 962 2709 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 963 2710 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 964 2711 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 965 2712 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 966 2713 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 967 2714 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 968 2715 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 969 2716 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 970 2717 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 971 2718 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
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 972 2719 1 0.0 38.9 66 38.9 15  ---- 38.9 0.0 7 -7.0
 973 2720 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 974 2721 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 975 2722 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 976 2723 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 7 -7.0
 977 2724 1 0.0 38.7 66 38.7 15  ---- 38.7 0.0 1 -7.0
 978 2725 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 979 2726 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 980 2727 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 981 2728 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 982 2729 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 983 2730 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 984 2731 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 985 2732 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 986 2733 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 987 2734 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 988 2735 1 0.0 36.5 66 36.5 15  ---- 36.5 0.0 7 -7.0
 989 2736 1 0.0 36.2 66 36.2 15  ---- 36.2 0.0 7 -7.0
 990 2737 1 0.0 36.5 66 36.5 15  ---- 36.5 0.0 7 -7.0
 991 2738 1 0.0 36.8 66 36.8 15  ---- 36.8 0.0 7 -7.0
 992 2739 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 993 2740 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 994 2741 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 995 2742 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 996 2743 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 997 2744 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 998 2745 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 999 2746 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 1000 2747 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 1001 2748 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 1002 2749 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 1003 2750 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 1004 2751 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 1005 2752 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 1006 2753 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 1007 2754 1 0.0 38.5 66 38.5 15  ---- 38.5 0.0 7 -7.0
 1008 2755 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 1009 2756 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 1010 2757 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 1011 2758 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
 1012 2759 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0
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 1013 2760 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 1014 2761 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 1015 2762 1 0.0 38.3 66 38.3 15  ---- 38.3 0.0 7 -7.0
 1016 2763 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 1017 2764 1 0.0 38.2 66 38.2 15  ---- 38.2 0.0 7 -7.0
 1018 2765 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 1019 2766 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 1020 2767 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 1021 2768 1 0.0 38.1 66 38.1 15  ---- 38.1 0.0 7 -7.0
 1022 2769 1 0.0 38.0 66 38.0 15  ---- 38.0 0.0 7 -7.0
 1023 2771 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1024 2772 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 1025 2773 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 1026 2774 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 1027 2775 1 0.0 37.0 66 37.0 15  ---- 37.0 0.0 7 -7.0
 1028 2776 1 0.0 37.1 66 37.1 15  ---- 37.1 0.0 7 -7.0
 1029 2777 1 0.0 36.7 66 36.7 15  ---- 36.7 0.0 7 -7.0
 1030 2778 1 0.0 36.5 66 36.5 15  ---- 36.5 0.0 7 -7.0
 1031 2779 1 0.0 36.1 66 36.1 15  ---- 36.1 0.0 7 -7.0
 1032 2780 1 0.0 35.8 66 35.8 15  ---- 35.8 0.0 7 -7.0
 1033 2781 1 0.0 36.0 66 36.0 15  ---- 36.0 0.0 7 -7.0
 1034 2782 1 0.0 36.4 66 36.4 15  ---- 36.4 0.0 7 -7.0
 1035 2783 1 0.0 36.5 66 36.5 15  ---- 36.5 0.0 7 -7.0
 1036 2784 1 0.0 36.9 66 36.9 15  ---- 36.9 0.0 7 -7.0
 1037 2785 1 0.0 37.0 66 37.0 15  ---- 37.0 0.0 7 -7.0
 1038 2786 1 0.0 37.1 66 37.1 15  ---- 37.1 0.0 7 -7.0
 1039 2787 1 0.0 37.3 66 37.3 15  ---- 37.3 0.0 7 -7.0
 1040 2788 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 1041 2789 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 1042 2790 1 0.0 37.5 66 37.5 15  ---- 37.5 0.0 7 -7.0
 1043 2791 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 1044 2792 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 1045 2793 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 1046 2794 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1047 2795 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1048 2796 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 1049 2797 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 1050 2798 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 1051 2799 1 0.0 37.9 66 37.9 15  ---- 37.9 0.0 7 -7.0
 1052 2800 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1053 2801 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
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 1054 2802 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1055 2803 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1056 2804 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1057 2805 1 0.0 37.8 66 37.8 15  ---- 37.8 0.0 7 -7.0
 1058 2806 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 1059 2807 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 1060 2808 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 1061 2809 1 0.0 37.7 66 37.7 15  ---- 37.7 0.0 7 -7.0
 1062 2810 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 1063 2811 1 0.0 37.6 66 37.6 15  ---- 37.6 0.0 7 -7.0
 1064 2812 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 1065 2813 1 0.0 37.4 66 37.4 15  ---- 37.4 0.0 7 -7.0
 1066 2814 1 0.0 37.2 66 37.2 15  ---- 37.2 0.0 7 -7.0
 1067 2815 1 0.0 37.0 66 37.0 15  ---- 37.0 0.0 7 -7.0
 1068 2816 1 0.0 36.9 66 36.9 15  ---- 36.9 0.0 7 -7.0
 1069 2817 1 0.0 36.8 66 36.8 15  ---- 36.8 0.0 7 -7.0
 1070 2818 1 0.0 36.6 66 36.6 15  ---- 36.6 0.0 7 -7.0
 1071 2819 1 0.0 36.5 66 36.5 15  ---- 36.5 0.0 7 -7.0
 1072 2820 1 0.0 36.1 66 36.1 15  ---- 36.1 0.0 7 -7.0
 1073 2821 1 0.0 36.0 66 36.0 15  ---- 36.0 0.0 7 -7.0
 1074 2822 1 0.0 35.6 66 35.6 15  ---- 35.6 0.0 7 -7.0
 1075 2823 1 0.0 35.4 66 35.4 15  ---- 35.4 0.0 7 -7.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 1071 0.0 0.0 0.0
 All Impacted 23 0.0 0.0 0.0
 All that meet NR Goal 0 0.0 0.0 0.0
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EPEI  6 August 2020                                   
Cleary  TNM 2.5                                          

Calculated with TNM 2.5                                     
RESULTS: SOUND LEVELS  
PROJECT/CONTRACT:  ENS2001                                                       
RUN:  Build                                                         
BARRIER DESIGN:   INPUT HEIGHTS                                               Average pavement type shall be used unless 

a State highway agency substantiates the use 
ATMOSPHERICS:   68 deg F, 50% RH                                            of a different type with approval of FHWA.
Receiver
Name No. #DUs Existing No Barrier With Barrier

LAeq1h LAeq1h                        Increase over existing Type Calculated Noise Reduction
Calculated Crit'n Calculated Crit'n Impact LAeq1h Calculated Goal Calculated

Sub'l Inc minus
Goal

dBA dBA dBA dB dB dBA dB dB dB

 1 1 1 60.0 38.6 66 -21.4 15  ---- 38.6 0.0 7 -7.0
 2 1734 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 3 1735 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 4 1736 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 5 1737 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 6 1738 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 7 1739 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 8 1740 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 9 1741 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 10 1742 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 11 1743 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 12 1744 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 13 1745 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 14 1746 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 15 1747 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 16 1748 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 17 1749 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 18 1750 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 19 1751 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 20 1752 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 21 1753 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 22 1754 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 23 1755 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 24 1756 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
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 25 1757 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 26 1758 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 27 1759 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 28 1760 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 29 1761 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 30 1762 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 31 1763 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 32 1764 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 33 1765 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 34 1766 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 35 1767 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 36 1768 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 37 1769 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 38 1770 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 39 1771 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 40 1772 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 41 1773 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 42 1774 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 43 1775 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 44 1776 1 0.0 39.3 66 39.3 15  ---- 39.3 0.0 7 -7.0
 45 1777 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 46 1778 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 47 1779 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 48 1780 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 49 1781 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 50 1782 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 51 1783 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 52 1784 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 53 1785 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 54 1786 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 55 1787 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 56 1788 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 57 1789 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 58 1790 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 59 1791 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 60 1792 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 61 1793 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 62 1794 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 63 1795 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 64 1796 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 65 1797 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
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 66 1798 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 67 1799 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 68 1800 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 69 1801 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 70 1802 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 71 1803 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 72 1804 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 73 1805 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 74 1806 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 75 1807 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 76 1808 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 77 1809 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 78 1810 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 79 1811 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 80 1812 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 81 1813 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 82 1814 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 83 1815 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 84 1816 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 85 1817 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 86 1818 1 0.0 39.4 66 39.4 15  ---- 39.4 0.0 7 -7.0
 87 1819 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 88 1820 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 89 1821 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 90 1822 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 91 1823 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 92 1824 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 93 1825 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 94 1826 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 95 1827 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 96 1828 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 97 1829 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 98 1830 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 99 1831 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 100 1832 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 101 1833 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 102 1834 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 103 1835 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 104 1836 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 105 1837 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 106 1838 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
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 107 1839 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 108 1840 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 109 1841 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 110 1842 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 111 1843 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 112 1844 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 113 1845 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 114 1846 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 115 1847 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 116 1848 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 117 1849 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 118 1851 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 119 1852 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 120 1853 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 121 1854 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 122 1855 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 123 1856 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 124 1857 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 125 1858 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 126 1859 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 127 1860 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 128 1861 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 129 1862 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 130 1863 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 131 1864 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 132 1865 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 133 1866 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 134 1867 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 135 1868 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 136 1869 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 137 1870 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 138 1871 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 139 1872 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 140 1873 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 141 1874 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 142 1875 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 143 1876 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 144 1877 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 145 1878 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 146 1879 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 147 1880 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
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 148 1881 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 149 1882 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 150 1883 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 151 1884 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 152 1885 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 153 1886 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 154 1887 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 155 1888 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 156 1889 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 157 1890 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 158 1891 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 159 1892 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 160 1893 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 161 1894 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 162 1895 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 163 1896 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 164 1897 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 165 1898 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 166 1899 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 167 1900 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 168 1901 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 169 1902 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 170 1903 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 171 1904 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 172 1905 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 173 1906 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 174 1907 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 175 1908 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 176 1909 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 177 1910 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 178 1911 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 179 1912 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 180 1913 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 181 1914 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 182 1915 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 183 1916 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 184 1917 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 185 1918 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 186 1919 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 187 1920 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 188 1921 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
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 189 1922 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 190 1923 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 191 1924 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 192 1925 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 193 1926 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 194 1927 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 195 1928 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 196 1929 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 197 1930 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 198 1931 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 199 1932 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 200 1933 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 201 1934 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 202 1935 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 203 1936 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 204 1937 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 205 1938 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 206 1939 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 207 1940 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 208 1941 1 0.0 43.8 66 43.8 15  ---- 43.8 0.0 7 -7.0
 209 1942 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 210 1943 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 211 1944 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 212 1945 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 213 1946 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 214 1947 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 215 1948 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 216 1949 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 217 1950 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 218 1951 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 219 1952 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 220 1953 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 221 1954 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 222 1955 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 223 1956 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 224 1957 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 225 1958 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 226 1959 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 227 1960 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 228 1961 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 229 1962 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
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 230 1963 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 231 1964 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 232 1965 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 233 1966 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 234 1967 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 235 1968 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 236 1969 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 237 1970 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 238 1971 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 239 1972 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 240 1973 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 241 1974 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 242 1975 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 243 1976 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 244 1977 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 245 1978 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 246 1979 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 247 1980 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 248 1981 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 249 1982 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 250 1983 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 251 1984 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 252 1985 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 253 1986 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 254 1987 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 255 1988 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 256 1989 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 257 1990 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 258 1991 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 259 1992 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 260 1993 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 261 1994 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 262 1995 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 263 1996 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 264 1997 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 265 1998 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 266 1999 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 267 2000 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 268 2001 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 269 2002 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 270 2003 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
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 271 2004 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 272 2005 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 273 2006 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 274 2007 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 275 2008 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 276 2009 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 277 2010 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 278 2011 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 279 2012 1 0.0 46.0 66 46.0 15  ---- 46.0 0.0 7 -7.0
 280 2013 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 281 2014 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 282 2015 1 0.0 46.0 66 46.0 15  ---- 46.0 0.0 7 -7.0
 283 2016 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 284 2017 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 285 2018 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 286 2019 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 287 2020 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 288 2021 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 289 2022 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 290 2023 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 291 2024 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 292 2025 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 293 2026 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 294 2027 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 295 2028 1 0.0 45.9 66 45.9 15  ---- 45.9 0.0 7 -7.0
 296 2029 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 297 2031 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 298 2032 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 299 2033 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 300 2034 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 301 2035 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 302 2036 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 303 2037 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 304 2038 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 305 2039 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 306 2040 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 307 2041 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 308 2042 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 309 2043 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 310 2044 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 311 2045 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
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 312 2046 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 313 2047 1 0.0 46.0 66 46.0 15  ---- 46.0 0.0 7 -7.0
 314 2048 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 315 2049 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 316 2050 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 317 2051 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 318 2052 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 319 2053 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 320 2054 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 321 2055 1 0.0 47.1 66 47.1 15  ---- 47.1 0.0 7 -7.0
 322 2056 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 323 2057 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 324 2058 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 325 2059 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 326 2060 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 327 2061 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 328 2062 1 0.0 47.7 66 47.7 15  ---- 47.7 0.0 7 -7.0
 329 2063 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 330 2064 1 0.0 47.9 66 47.9 15  ---- 47.9 0.0 7 -7.0
 331 2065 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
 332 2066 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 333 2067 1 0.0 48.2 66 48.2 15  ---- 48.2 0.0 7 -7.0
 334 2068 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 335 2069 1 0.0 48.3 66 48.3 15  ---- 48.3 0.0 7 -7.0
 336 2070 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 337 2071 1 0.0 47.9 66 47.9 15  ---- 47.9 0.0 7 -7.0
 338 2072 1 0.0 47.8 66 47.8 15  ---- 47.8 0.0 7 -7.0
 339 2073 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 340 2074 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 341 2075 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 342 2076 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 343 2077 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 344 2078 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 345 2079 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 346 2080 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 347 2081 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 348 2082 1 0.0 46.6 66 46.6 15  ---- 46.6 0.0 7 -7.0
 349 2083 1 0.0 47.0 66 47.0 15  ---- 47.0 0.0 7 -7.0
 350 2084 1 0.0 47.1 66 47.1 15  ---- 47.1 0.0 7 -7.0
 351 2085 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 352 2086 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
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 353 2087 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 354 2088 1 0.0 47.3 66 47.3 15  ---- 47.3 0.0 7 -7.0
 355 2089 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 356 2090 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 357 2091 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 358 2092 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
 359 2093 1 0.0 48.2 66 48.2 15  ---- 48.2 0.0 7 -7.0
 360 2094 1 0.0 48.3 66 48.3 15  ---- 48.3 0.0 7 -7.0
 361 2095 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 362 2096 1 0.0 48.8 66 48.8 15  ---- 48.8 0.0 7 -7.0
 363 2097 1 0.0 48.9 66 48.9 15  ---- 48.9 0.0 7 -7.0
 364 2098 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
 365 2099 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
 366 2100 1 0.0 49.1 66 49.1 15  ---- 49.1 0.0 7 -7.0
 367 2101 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 368 2102 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 369 2103 1 0.0 49.6 66 49.6 15  ---- 49.6 0.0 7 -7.0
 370 2104 1 0.0 49.8 66 49.8 15  ---- 49.8 0.0 7 -7.0
 371 2105 1 0.0 49.9 66 49.9 15  ---- 49.9 0.0 7 -7.0
 372 2106 1 0.0 50.1 66 50.1 15  ---- 50.1 0.0 7 -7.0
 373 2107 1 0.0 50.2 66 50.2 15  ---- 50.2 0.0 7 -7.0
 374 2108 1 0.0 50.3 66 50.3 15  ---- 50.3 0.0 7 -7.0
 375 2109 1 0.0 50.3 66 50.3 15  ---- 50.3 0.0 7 -7.0
 376 2110 1 0.0 50.5 66 50.5 15  ---- 50.5 0.0 7 -7.0
 377 2111 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 378 2112 1 0.0 50.7 66 50.7 15  ---- 50.7 0.0 7 -7.0
 379 2113 1 0.0 50.6 66 50.6 15  ---- 50.6 0.0 7 -7.0
 380 2114 1 0.0 50.4 66 50.4 15  ---- 50.4 0.0 7 -7.0
 381 2116 1 0.0 50.3 66 50.3 15  ---- 50.3 0.0 7 -7.0
 382 2117 1 0.0 50.1 66 50.1 15  ---- 50.1 0.0 7 -7.0
 383 2118 1 0.0 50.3 66 50.3 15  ---- 50.3 0.0 7 -7.0
 384 2119 1 0.0 49.8 66 49.8 15  ---- 49.8 0.0 7 -7.0
 385 2120 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 386 2121 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 387 2122 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 388 2123 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 389 2124 1 0.0 47.6 66 47.6 15  ---- 47.6 0.0 7 -7.0
 390 2125 1 0.0 48.3 66 48.3 15  ---- 48.3 0.0 7 -7.0
 391 2126 1 0.0 48.9 66 48.9 15  ---- 48.9 0.0 7 -7.0
 392 2127 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
 393 2128 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
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 394 2129 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 395 2130 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 396 2131 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 397 2132 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 398 2133 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 399 2134 1 0.0 49.5 66 49.5 15  ---- 49.5 0.0 7 -7.0
 400 2135 1 0.0 49.7 66 49.7 15  ---- 49.7 0.0 7 -7.0
 401 2136 1 0.0 49.9 66 49.9 15  ---- 49.9 0.0 7 -7.0
 402 2137 1 0.0 50.4 66 50.4 15  ---- 50.4 0.0 7 -7.0
 403 2138 1 0.0 50.7 66 50.7 15  ---- 50.7 0.0 7 -7.0
 404 2139 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 405 2140 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 406 2141 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 407 2142 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 408 2143 1 0.0 51.4 66 51.4 15  ---- 51.4 0.0 7 -7.0
 409 2144 1 0.0 51.6 66 51.6 15  ---- 51.6 0.0 7 -7.0
 410 2145 1 0.0 51.9 66 51.9 15  ---- 51.9 0.0 7 -7.0
 411 2146 1 0.0 52.2 66 52.2 15  ---- 52.2 0.0 7 -7.0
 412 2147 1 0.0 52.5 66 52.5 15  ---- 52.5 0.0 7 -7.0
 413 2148 1 0.0 52.7 66 52.7 15  ---- 52.7 0.0 7 -7.0
 414 2149 1 0.0 52.8 66 52.8 15  ---- 52.8 0.0 7 -7.0
 415 2150 1 0.0 53.0 66 53.0 15  ---- 53.0 0.0 7 -7.0
 416 2151 1 0.0 53.1 66 53.1 15  ---- 53.1 0.0 7 -7.0
 417 2152 1 0.0 53.2 66 53.2 15  ---- 53.2 0.0 7 -7.0
 418 2153 1 0.0 53.4 66 53.4 15  ---- 53.4 0.0 7 -7.0
 419 2154 1 0.0 53.5 66 53.5 15  ---- 53.5 0.0 7 -7.0
 420 2155 1 0.0 54.0 66 54.0 15  ---- 54.0 0.0 7 -7.0
 421 2156 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 422 2157 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 423 2158 1 0.0 54.0 66 54.0 15  ---- 54.0 0.0 7 -7.0
 424 2159 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 425 2160 1 0.0 53.8 66 53.8 15  ---- 53.8 0.0 7 -7.0
 426 2161 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 427 2162 1 0.0 53.8 66 53.8 15  ---- 53.8 0.0 7 -7.0
 428 2163 1 0.0 53.3 66 53.3 15  ---- 53.3 0.0 7 -7.0
 429 2164 1 0.0 52.6 66 52.6 15  ---- 52.6 0.0 7 -7.0
 430 2165 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 431 2166 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 432 2167 1 0.0 50.4 66 50.4 15  ---- 50.4 0.0 7 -7.0
 433 2168 1 0.0 51.4 66 51.4 15  ---- 51.4 0.0 7 -7.0
 434 2169 1 0.0 52.0 66 52.0 15  ---- 52.0 0.0 7 -7.0
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 435 2170 1 0.0 52.4 66 52.4 15  ---- 52.4 0.0 7 -7.0
 436 2171 1 0.0 52.2 66 52.2 15  ---- 52.2 0.0 7 -7.0
 437 2172 1 0.0 52.4 66 52.4 15  ---- 52.4 0.0 7 -7.0
 438 2173 1 0.0 52.4 66 52.4 15  ---- 52.4 0.0 7 -7.0
 439 2174 1 0.0 52.6 66 52.6 15  ---- 52.6 0.0 7 -7.0
 440 2175 1 0.0 52.5 66 52.5 15  ---- 52.5 0.0 7 -7.0
 441 2176 1 0.0 52.5 66 52.5 15  ---- 52.5 0.0 7 -7.0
 442 2177 1 0.0 52.5 66 52.5 15  ---- 52.5 0.0 7 -7.0
 443 2178 1 0.0 52.7 66 52.7 15  ---- 52.7 0.0 7 -7.0
 444 2179 1 0.0 53.1 66 53.1 15  ---- 53.1 0.0 7 -7.0
 445 2180 1 0.0 53.4 66 53.4 15  ---- 53.4 0.0 7 -7.0
 446 2181 1 0.0 53.8 66 53.8 15  ---- 53.8 0.0 7 -7.0
 447 2182 1 0.0 54.2 66 54.2 15  ---- 54.2 0.0 7 -7.0
 448 2183 1 0.0 54.6 66 54.6 15  ---- 54.6 0.0 7 -7.0
 449 2184 1 0.0 54.7 66 54.7 15  ---- 54.7 0.0 7 -7.0
 450 2185 1 0.0 54.8 66 54.8 15  ---- 54.8 0.0 7 -7.0
 451 2186 1 0.0 55.0 66 55.0 15  ---- 55.0 0.0 7 -7.0
 452 2187 1 0.0 55.2 66 55.2 15  ---- 55.2 0.0 7 -7.0
 453 2188 1 0.0 55.5 66 55.5 15  ---- 55.5 0.0 7 -7.0
 454 2189 1 0.0 56.0 66 56.0 15  ---- 56.0 0.0 7 -7.0
 455 2190 1 0.0 56.4 66 56.4 15  ---- 56.4 0.0 7 -7.0
 456 2191 1 0.0 56.7 66 56.7 15  ---- 56.7 0.0 7 -7.0
 457 2192 1 0.0 56.9 66 56.9 15  ---- 56.9 0.0 7 -7.0
 458 2193 1 0.0 57.0 66 57.0 15  ---- 57.0 0.0 7 -7.0
 459 2194 1 0.0 57.1 66 57.1 15  ---- 57.1 0.0 7 -7.0
 460 2195 1 0.0 57.4 66 57.4 15  ---- 57.4 0.0 7 -7.0
 461 2196 1 0.0 57.7 66 57.7 15  ---- 57.7 0.0 7 -7.0
 462 2197 1 0.0 58.0 66 58.0 15  ---- 58.0 0.0 7 -7.0
 463 2198 1 0.0 58.0 66 58.0 15  ---- 58.0 0.0 7 -7.0
 464 2199 1 0.0 58.2 66 58.2 15  ---- 58.2 0.0 7 -7.0
 465 2200 1 0.0 58.6 66 58.6 15  ---- 58.6 0.0 7 -7.0
 466 2201 1 0.0 58.9 66 58.9 15  ---- 58.9 0.0 7 -7.0
 467 2202 1 0.0 59.0 66 59.0 15  ---- 59.0 0.0 7 -7.0
 468 2203 1 0.0 58.8 66 58.8 15  ---- 58.8 0.0 7 -7.0
 469 2204 1 0.0 58.8 66 58.8 15  ---- 58.8 0.0 7 -7.0
 470 2205 1 0.0 59.1 66 59.1 15  ---- 59.1 0.0 7 -7.0
 471 2206 1 0.0 59.4 66 59.4 15  ---- 59.4 0.0 7 -7.0
 472 2207 1 0.0 59.4 66 59.4 15  ---- 59.4 0.0 7 -7.0
 473 2208 1 0.0 56.8 66 56.8 15  ---- 56.8 0.0 7 -7.0
 474 2209 1 0.0 52.9 66 52.9 15  ---- 52.9 0.0 7 -7.0
 475 2210 1 0.0 54.4 66 54.4 15  ---- 54.4 0.0 7 -7.0
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 476 2211 1 0.0 55.2 66 55.2 15  ---- 55.2 0.0 7 -7.0
 477 2212 1 0.0 55.9 66 55.9 15  ---- 55.9 0.0 7 -7.0
 478 2213 1 0.0 56.1 66 56.1 15  ---- 56.1 0.0 7 -7.0
 479 2214 1 0.0 56.2 66 56.2 15  ---- 56.2 0.0 7 -7.0
 480 2215 1 0.0 56.3 66 56.3 15  ---- 56.3 0.0 7 -7.0
 481 2216 1 0.0 56.6 66 56.6 15  ---- 56.6 0.0 7 -7.0
 482 2217 1 0.0 56.6 66 56.6 15  ---- 56.6 0.0 7 -7.0
 483 2218 1 0.0 56.6 66 56.6 15  ---- 56.6 0.0 7 -7.0
 484 2219 1 0.0 56.6 66 56.6 15  ---- 56.6 0.0 7 -7.0
 485 2220 1 0.0 56.6 66 56.6 15  ---- 56.6 0.0 7 -7.0
 486 2221 1 0.0 56.9 66 56.9 15  ---- 56.9 0.0 7 -7.0
 487 2222 1 0.0 57.6 66 57.6 15  ---- 57.6 0.0 7 -7.0
 488 2223 1 0.0 58.4 66 58.4 15  ---- 58.4 0.0 7 -7.0
 489 2224 1 0.0 58.5 66 58.5 15  ---- 58.5 0.0 7 -7.0
 490 2225 1 0.0 59.1 66 59.1 15  ---- 59.1 0.0 7 -7.0
 491 2226 1 0.0 59.6 66 59.6 15  ---- 59.6 0.0 7 -7.0
 492 2227 1 0.0 59.6 66 59.6 15  ---- 59.6 0.0 7 -7.0
 493 2228 1 0.0 59.9 66 59.9 15  ---- 59.9 0.0 7 -7.0
 494 2229 1 0.0 60.3 66 60.3 15  ---- 60.3 0.0 7 -7.0
 495 2230 1 0.0 60.8 66 60.8 15  ---- 60.8 0.0 7 -7.0
 496 2231 1 0.0 61.4 66 61.4 15  ---- 61.4 0.0 7 -7.0
 497 2232 1 0.0 62.2 66 62.2 15  ---- 62.2 0.0 7 -7.0
 498 2233 1 0.0 63.2 66 63.2 15  ---- 63.2 0.0 7 -7.0
 499 2234 1 0.0 64.1 66 64.1 15  ---- 64.1 0.0 7 -7.0
 500 2235 1 0.0 63.8 66 63.8 15  ---- 63.8 0.0 7 -7.0
 501 2236 1 0.0 64.2 66 64.2 15  ---- 64.2 0.0 7 -7.0
 502 2237 1 0.0 65.5 66 65.5 15  ---- 65.5 0.0 7 -7.0
 503 2238 1 0.0 66.4 66 66.4 15  Snd Lvl 66.4 0.0 7 -7.0
 504 2239 1 0.0 66.9 66 66.9 15  Snd Lvl 66.9 0.0 7 -7.0
 505 2240 1 0.0 67.0 66 67.0 15  Snd Lvl 67.0 0.0 7 -7.0
 506 2241 1 0.0 68.6 66 68.6 15  Snd Lvl 68.6 0.0 7 -7.0
 507 2242 1 0.0 69.9 66 69.9 15  Snd Lvl 69.9 0.0 7 -7.0
 508 2243 1 0.0 71.3 66 71.3 15  Snd Lvl 71.3 0.0 7 -7.0
 509 2244 1 0.0 72.8 66 72.8 15  Snd Lvl 72.8 0.0 7 -7.0
 510 2245 1 0.0 74.8 66 74.8 15  Snd Lvl 74.8 0.0 7 -7.0
 511 2246 1 0.0 76.3 66 76.3 15  Snd Lvl 76.3 0.0 7 -7.0
 514 2249 1 0.0 75.6 66 75.6 15  Snd Lvl 75.6 0.0 7 -7.0
 515 2250 1 0.0 72.7 66 72.7 15  Snd Lvl 72.7 0.0 7 -7.0
 516 2251 1 0.0 64.5 66 64.5 15  ---- 64.5 0.0 7 -7.0
 517 2252 1 0.0 58.0 66 58.0 15  ---- 58.0 0.0 7 -7.0
 518 2253 1 0.0 60.3 66 60.3 15  ---- 60.3 0.0 7 -7.0
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 519 2254 1 0.0 61.8 66 61.8 15  ---- 61.8 0.0 7 -7.0
 520 2255 1 0.0 63.0 66 63.0 15  ---- 63.0 0.0 7 -7.0
 521 2256 1 0.0 62.8 66 62.8 15  ---- 62.8 0.0 7 -7.0
 522 2257 1 0.0 62.7 66 62.7 15  ---- 62.7 0.0 7 -7.0
 523 2258 1 0.0 63.2 66 63.2 15  ---- 63.2 0.0 7 -7.0
 524 2259 1 0.0 63.8 66 63.8 15  ---- 63.8 0.0 7 -7.0
 525 2260 1 0.0 64.8 66 64.8 15  ---- 64.8 0.0 7 -7.0
 526 2261 1 0.0 65.3 66 65.3 15  ---- 65.3 0.0 7 -7.0
 527 2262 1 0.0 66.2 66 66.2 15  Snd Lvl 66.2 0.0 7 -7.0
 528 2263 1 0.0 66.5 66 66.5 15  Snd Lvl 66.5 0.0 7 -7.0
 529 2264 1 0.0 68.5 66 68.5 15  Snd Lvl 68.5 0.0 7 -7.0
 530 2265 1 0.0 69.6 15 69.6 15  Snd Lvl 69.6 0.0 7 -7.0
 531 2266 1 0.0 71.2 66 71.2 15  Snd Lvl 71.2 0.0 7 -7.0
 532 2267 1 0.0 72.7 66 72.7 15  Snd Lvl 72.7 0.0 7 -7.0
 533 2268 1 0.0 75.7 66 75.7 15  Snd Lvl 75.7 0.0 7 -7.0
 534 2269 1 0.0 79.3 66 79.3 15  Snd Lvl 79.3 0.0 7 -7.0
 537 2272 1 0.0 75.9 66 75.9 15  Snd Lvl 75.9 0.0 7 -7.0
 538 2273 1 0.0 73.1 66 73.1 15  Snd Lvl 73.1 0.0 7 -7.0
 539 2274 1 0.0 72.1 66 72.1 15  Snd Lvl 72.1 0.0 7 -7.0
 540 2275 1 0.0 71.0 66 71.0 15  Snd Lvl 71.0 0.0 7 -7.0
 541 2276 1 0.0 67.8 66 67.8 15  Snd Lvl 67.8 0.0 7 -7.0
 542 2277 1 0.0 69.5 66 69.5 15  Snd Lvl 69.5 0.0 7 -7.0
 543 2278 1 0.0 67.6 66 67.6 15  Snd Lvl 67.6 0.0 7 -7.0
 544 2279 1 0.0 65.9 66 65.9 15  ---- 65.9 0.0 7 -7.0
 545 2280 1 0.0 65.2 66 65.2 15  ---- 65.2 0.0 7 -7.0
 546 2281 1 0.0 64.5 66 64.5 15  ---- 64.5 0.0 7 -7.0
 547 2282 1 0.0 65.1 66 65.1 15  ---- 65.1 0.0 7 -7.0
 548 2283 1 0.0 64.0 66 64.0 15  ---- 64.0 0.0 7 -7.0
 549 2284 1 0.0 63.4 66 63.4 15  ---- 63.4 0.0 7 -7.0
 550 2285 1 0.0 63.0 66 63.0 15  ---- 63.0 0.0 7 -7.0
 551 2286 1 0.0 62.7 66 62.7 15  ---- 62.7 0.0 7 -7.0
 552 2287 1 0.0 62.2 66 62.2 15  ---- 62.2 0.0 7 -7.0
 553 2288 1 0.0 60.5 66 60.5 15  ---- 60.5 0.0 7 -7.0
 554 2289 1 0.0 59.7 66 59.7 15  ---- 59.7 0.0 7 -7.0
 555 2290 1 0.0 58.7 66 58.7 15  ---- 58.7 0.0 7 -7.0
 556 2291 1 0.0 58.5 66 58.5 15  ---- 58.5 0.0 7 -7.0
 557 2292 1 0.0 57.8 66 57.8 15  ---- 57.8 0.0 7 -7.0
 558 2293 1 0.0 56.9 66 56.9 15  ---- 56.9 0.0 7 -7.0
 559 2294 1 0.0 54.1 66 54.1 15  ---- 54.1 0.0 7 -7.0
 560 2295 1 0.0 74.6 66 74.6 15  Snd Lvl 74.6 0.0 7 -7.0
 561 2296 1 0.0 73.4 66 73.4 15  Snd Lvl 73.4 0.0 7 -7.0
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 562 2297 1 0.0 70.7 66 70.7 15  Snd Lvl 70.7 0.0 7 -7.0
 563 2298 1 0.0 70.8 66 70.8 15  Snd Lvl 70.8 0.0 7 -7.0
 564 2299 1 0.0 69.4 66 69.4 15  Snd Lvl 69.4 0.0 7 -7.0
 565 2300 1 0.0 67.8 66 67.8 15  Snd Lvl 67.8 0.0 7 -7.0
 566 2301 1 0.0 66.7 66 66.7 15  Snd Lvl 66.7 0.0 7 -7.0
 567 2302 1 0.0 65.5 66 65.5 15  ---- 65.5 0.0 7 -7.0
 568 2303 1 0.0 64.6 66 64.6 15  ---- 64.6 0.0 7 -7.0
 569 2304 1 0.0 64.2 66 64.2 15  ---- 64.2 0.0 7 -7.0
 570 2305 1 0.0 63.4 66 63.4 15  ---- 63.4 0.0 7 -7.0
 571 2306 1 0.0 62.5 66 62.5 15  ---- 62.5 0.0 7 -7.0
 572 2307 1 0.0 62.2 66 62.2 15  ---- 62.2 0.0 7 -7.0
 573 2308 1 0.0 61.7 66 61.7 15  ---- 61.7 0.0 7 -7.0
 574 2309 1 0.0 60.8 66 60.8 15  ---- 60.8 0.0 7 -7.0
 575 2310 1 0.0 60.1 66 60.1 15  ---- 60.1 0.0 7 -7.0
 576 2311 1 0.0 60.3 66 60.3 15  ---- 60.3 0.0 7 -7.0
 577 2312 1 0.0 60.3 66 60.3 15  ---- 60.3 0.0 7 -7.0
 578 2313 1 0.0 60.0 66 60.0 15  ---- 60.0 0.0 7 -7.0
 579 2314 1 0.0 59.6 66 59.6 15  ---- 59.6 0.0 7 -7.0
 580 2315 1 0.0 59.2 66 59.2 15  ---- 59.2 0.0 7 -7.0
 581 2316 1 0.0 58.9 66 58.9 15  ---- 58.9 0.0 7 -7.0
 582 2317 1 0.0 58.5 66 58.5 15  ---- 58.5 0.0 7 -7.0
 583 2318 1 0.0 58.4 66 58.4 15  ---- 58.4 0.0 7 -7.0
 584 2319 1 0.0 58.7 66 58.7 15  ---- 58.7 0.0 7 -7.0
 585 2320 1 0.0 58.7 66 58.7 15  ---- 58.7 0.0 7 -7.0
 586 2321 1 0.0 58.2 66 58.2 15  ---- 58.2 0.0 7 -7.0
 587 2322 1 0.0 57.8 66 57.8 15  ---- 57.8 0.0 7 -7.0
 588 2323 1 0.0 57.4 66 57.4 15  ---- 57.4 0.0 7 -7.0
 589 2324 1 0.0 57.2 66 57.2 15  ---- 57.2 0.0 7 -7.0
 590 2325 1 0.0 56.9 66 56.9 15  ---- 56.9 0.0 7 -7.0
 591 2326 1 0.0 56.5 66 56.5 15  ---- 56.5 0.0 7 -7.0
 592 2327 1 0.0 56.4 66 56.4 15  ---- 56.4 0.0 7 -7.0
 593 2328 1 0.0 56.3 66 56.3 15  ---- 56.3 0.0 7 -7.0
 594 2329 1 0.0 56.0 66 56.0 15  ---- 56.0 0.0 7 -7.0
 595 2330 1 0.0 55.8 66 55.8 15  ---- 55.8 0.0 7 -7.0
 596 2331 1 0.0 55.0 66 55.0 15  ---- 55.0 0.0 7 -7.0
 597 2332 1 0.0 54.3 66 54.3 15  ---- 54.3 0.0 7 -7.0
 598 2333 1 0.0 53.7 66 53.7 15  ---- 53.7 0.0 7 -7.0
 599 2334 1 0.0 53.2 66 53.2 15  ---- 53.2 0.0 7 -7.0
 600 2335 1 0.0 52.7 66 52.7 15  ---- 52.7 0.0 7 -7.0
 601 2336 1 0.0 51.6 66 51.6 15  ---- 51.6 0.0 7 -7.0
 602 2337 1 0.0 49.9 66 49.9 15  ---- 49.9 0.0 7 -7.0
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 603 2338 1 0.0 56.7 66 56.7 15  ---- 56.7 0.0 7 -7.0
 604 2339 1 0.0 58.3 66 58.3 15  ---- 58.3 0.0 7 -7.0
 605 2340 1 0.0 58.6 66 58.6 15  ---- 58.6 0.0 7 -7.0
 606 2341 1 0.0 58.3 66 58.3 15  ---- 58.3 0.0 7 -7.0
 607 2342 1 0.0 58.4 66 58.4 15  ---- 58.4 0.0 7 -7.0
 608 2343 1 0.0 57.7 66 57.7 15  ---- 57.7 0.0 7 -7.0
 609 2344 1 0.0 57.3 66 57.3 15  ---- 57.3 0.0 7 -7.0
 610 2345 1 0.0 57.0 66 57.0 15  ---- 57.0 0.0 7 -7.0
 611 2346 1 0.0 56.6 66 56.6 15  ---- 56.6 0.0 7 -7.0
 612 2347 1 0.0 56.2 66 56.2 15  ---- 56.2 0.0 7 -7.0
 613 2348 1 0.0 55.7 66 55.7 15  ---- 55.7 0.0 7 -7.0
 614 2349 1 0.0 55.3 66 55.3 15  ---- 55.3 0.0 7 -7.0
 615 2350 1 0.0 55.0 66 55.0 15  ---- 55.0 0.0 7 -7.0
 616 2351 1 0.0 54.8 66 54.8 15  ---- 54.8 0.0 7 -7.0
 617 2352 1 0.0 54.6 66 54.6 15  ---- 54.6 0.0 7 -7.0
 618 15 4 1 0.0 54.6 66 54.6 15  ---- 54.6 0.0 7 -7.0
 619 2354 1 0.0 54.7 66 54.7 15  ---- 54.7 0.0 7 -7.0
 620 2355 1 0.0 54.7 66 54.7 15  ---- 54.7 0.0 7 -7.0
 621 2356 1 0.0 54.7 66 54.7 15  ---- 54.7 0.0 7 -7.0
 622 2357 1 0.0 54.5 66 54.5 15  ---- 54.5 0.0 7 -7.0
 623 2358 1 0.0 54.4 66 54.4 15  ---- 54.4 0.0 7 -7.0
 624 2359 1 0.0 54.3 66 54.3 15  ---- 54.3 0.0 7 -7.0
 625 2360 1 0.0 54.0 66 54.0 15  ---- 54.0 0.0 7 -7.0
 626 2361 1 0.0 54.1 66 54.1 15  ---- 54.1 0.0 7 -7.0
 627 2362 1 0.0 54.2 66 54.2 15  ---- 54.2 0.0 7 -7.0
 628 2363 1 0.0 54.2 66 54.2 15  ---- 54.2 0.0 7 -7.0
 629 2364 1 0.0 53.9 66 53.9 15  ---- 53.9 0.0 7 -7.0
 630 2365 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 631 2366 1 0.0 53.4 66 53.4 15  ---- 53.4 0.0 7 -7.0
 632 2367 1 0.0 53.1 66 53.1 15  ---- 53.1 0.0 7 -7.0
 633 2368 1 0.0 52.8 66 52.8 15  ---- 52.8 0.0 7 -7.0
 634 2370 1 0.0 52.6 66 52.6 15  ---- 52.6 0.0 7 -7.0
 635 2371 1 0.0 52.6 66 52.6 15  ---- 52.6 0.0 7 -7.0
 636 2372 1 0.0 52.4 66 52.4 15  ---- 52.4 0.0 7 -7.0
 637 2373 1 0.0 52.4 66 52.4 15  ---- 52.4 0.0 7 -7.0
 638 2374 1 0.0 51.8 66 51.8 15  ---- 51.8 0.0 7 -7.0
 639 2375 1 0.0 51.5 66 51.5 15  ---- 51.5 0.0 7 -7.0
 640 2376 1 0.0 50.7 66 50.7 15  ---- 50.7 0.0 7 -7.0
 641 2377 1 0.0 50.4 66 50.4 15  ---- 50.4 0.0 7 -7.0
 642 2378 1 0.0 50.0 66 50.0 15  ---- 50.0 0.0 7 -7.0
 643 2379 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
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 644 2380 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 645 2381 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 646 2382 1 0.0 51.8 66 51.8 15  ---- 51.8 0.0 7 -7.0
 647 2383 1 0.0 53.0 66 53.0 15  ---- 53.0 0.0 7 -7.0
 648 2384 1 0.0 53.7 66 53.7 15  ---- 53.7 0.0 7 -7.0
 649 2385 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 650 2386 1 0.0 53.6 66 53.6 15  ---- 53.6 0.0 7 -7.0
 651 2387 1 0.0 53.4 66 53.4 15  ---- 53.4 0.0 7 -7.0
 652 2388 1 0.0 53.1 66 53.1 15  ---- 53.1 0.0 7 -7.0
 653 2389 1 0.0 52.8 66 52.8 15  ---- 52.8 0.0 7 -7.0
 654 2390 1 0.0 52.7 66 52.7 15  ---- 52.7 0.0 7 -7.0
 655 2391 1 0.0 52.4 66 52.4 15  ---- 52.4 0.0 7 -7.0
 656 2392 1 0.0 51.9 66 51.9 15  ---- 51.9 0.0 7 -7.0
 657 2393 1 0.0 51.5 66 51.5 15  ---- 51.5 0.0 7 -7.0
 658 2394 1 0.0 51.3 66 51.3 15  ---- 51.3 0.0 7 -7.0
 659 2395 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 660 2396 1 0.0 51.0 66 51.0 15  ---- 51.0 0.0 7 -7.0
 661 2397 1 0.0 51.0 66 51.0 15  ---- 51.0 0.0 7 -7.0
 662 2398 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 663 2399 1 0.0 51.2 66 51.2 15  ---- 51.2 0.0 7 -7.0
 664 2400 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 665 2401 1 0.0 51.2 66 51.2 15  ---- 51.2 0.0 7 -7.0
 666 2402 1 0.0 51.1 66 51.1 15  ---- 51.1 0.0 7 -7.0
 667 2403 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 668 2404 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 669 2405 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 670 2406 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 671 2407 1 0.0 51.0 66 51.0 15  ---- 51.0 0.0 7 -7.0
 672 2408 1 0.0 50.9 66 50.9 15  ---- 50.9 0.0 7 -7.0
 673 2409 1 0.0 50.5 66 50.5 15  ---- 50.5 0.0 7 -7.0
 674 2410 1 0.0 50.4 66 50.4 15  ---- 50.4 0.0 7 -7.0
 675 2411 1 0.0 50.1 66 50.1 15  ---- 50.1 0.0 7 -7.0
 676 2412 1 0.0 50.1 66 50.1 15  ---- 50.1 0.0 7 -7.0
 677 2413 1 0.0 49.9 66 49.9 15  ---- 49.9 0.0 7 -7.0
 678 2414 1 0.0 49.7 66 49.7 15  ---- 49.7 0.0 7 -7.0
 679 2415 1 0.0 49.6 66 49.6 15  ---- 49.6 0.0 7 -7.0
 680 2416 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 681 2417 1 0.0 49.1 66 49.1 15  ---- 49.1 0.0 7 -7.0
 682 2418 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 683 2419 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 684 2420 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
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 685 2421 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 686 2422 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 687 2423 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 688 2424 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 689 2425 1 0.0 48.2 66 48.2 15  ---- 48.2 0.0 7 -7.0
 690 2426 1 0.0 49.3 66 49.3 15  ---- 49.3 0.0 7 -7.0
 691 2427 1 0.0 49.7 66 49.7 15  ---- 49.7 0.0 7 -7.0
 692 2428 1 0.0 50.0 66 50.0 15  ---- 50.0 0.0 7 -7.0
 693 2429 1 0.0 50.2 66 50.2 15  ---- 50.2 0.0 7 -7.0
 694 2430 1 0.0 50.0 66 50.0 15  ---- 50.0 0.0 7 -7.0
 695 2431 1 0.0 49.9 66 49.9 15  ---- 49.9 0.0 7 -7.0
 696 2432 1 0.0 49.7 66 49.7 15  ---- 49.7 0.0 7 -7.0
 697 2433 1 0.0 49.4 66 49.4 15  ---- 49.4 0.0 7 -7.0
 698 2434 1 0.0 49.2 66 49.2 15  ---- 49.2 0.0 7 -7.0
 699 2435 1 0.0 49.0 66 49.0 15  ---- 49.0 0.0 7 -7.0
 700 2436 1 0.0 48.8 66 48.8 15  ---- 48.8 0.0 7 -7.0
 701 2437 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 702 2438 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 703 2439 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 704 2440 1 0.0 48.5 66 48.5 15  ---- 48.5 0.0 7 -7.0
 705 2441 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 706 2442 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 707 2443 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 708 2444 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 709 2445 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 710 2446 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 711 2447 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 712 2448 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 713 2449 1 0.0 48.6 66 48.6 15  ---- 48.6 0.0 7 -7.0
 714 2450 1 0.0 48.7 66 48.7 15  ---- 48.7 0.0 7 -7.0
 715 2451 1 0.0 48.4 66 48.4 15  ---- 48.4 0.0 7 -7.0
 716 2452 1 0.0 48.3 66 48.3 15  ---- 48.3 0.0 7 -7.0
 717 2453 1 0.0 48.1 66 48.1 15  ---- 48.1 0.0 7 -7.0
 718 2454 1 0.0 47.9 66 47.9 15  ---- 47.9 0.0 7 -7.0
 719 2455 1 0.0 48.0 66 48.0 15  ---- 48.0 0.0 7 -7.0
 720 2456 1 0.0 47.7 66 47.7 15  ---- 47.7 0.0 7 -7.0
 721 2457 1 0.0 47.7 66 47.7 15  ---- 47.7 0.0 7 -7.0
 722 2458 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 723 2459 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 724 2460 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 725 2461 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 726 2462 1 0.0 46.5 66 46.5 15  ---- 46.5 0.0 7 -7.0
 727 2463 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 728 2464 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 729 2465 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 730 2466 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 731 2467 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 732 2468 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 733 2469 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 734 2470 1 0.0 47.1 66 47.1 15  ---- 47.1 0.0 7 -7.0
 735 2471 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 736 2472 1 0.0 47.7 66 47.7 15  ---- 47.7 0.0 7 -7.0
 737 2473 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 738 2474 1 0.0 47.5 66 47.5 15  ---- 47.5 0.0 7 -7.0
 739 2475 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 740 2476 1 0.0 47.4 66 47.4 15  ---- 47.4 0.0 7 -7.0
 741 2477 1 0.0 47.2 66 47.2 15  ---- 47.2 0.0 7 -7.0
 742 2478 1 0.0 47.0 66 47.0 15  ---- 47.0 0.0 7 -7.0
 743 2479 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 744 2480 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 745 2481 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 746 2482 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 747 2483 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 748 2484 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 749 2485 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 750 2486 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 751 2487 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 752 2488 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 753 2489 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 754 2490 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 755 2491 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 756 2498 1 0.0 46.9 66 46.9 15  ---- 46.9 0.0 7 -7.0
 757 2501 1 0.0 46.8 66 46.8 15  ---- 46.8 0.0 7 -7.0
 758 2502 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 759 2503 1 0.0 46.7 66 46.7 15  ---- 46.7 0.0 7 -7.0
 760 2504 1 0.0 46.4 66 46.4 15  ---- 46.4 0.0 7 -7.0
 761 2505 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 762 2506 1 0.0 46.3 66 46.3 15  ---- 46.3 0.0 7 -7.0
 763 2507 1 0.0 46.2 66 46.2 15  ---- 46.2 0.0 7 -7.0
 764 2508 1 0.0 46.1 66 46.1 15  ---- 46.1 0.0 7 -7.0
 765 2509 1 0.0 46.0 66 46.0 15  ---- 46.0 0.0 7 -7.0
 766 2510 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 767 2511 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 768 2512 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 769 2513 1 0.0 45.2 66 45.2 15  ---- 45.2 0.0 7 -7.0
 770 2514 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 771 2515 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 772 2516 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 773 2517 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 774 2518 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 775 2519 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 776 2520 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
 777 2521 1 0.0 45.3 66 45.3 15  ---- 45.3 0.0 7 -7.0
 778 2522 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 779 2523 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 780 2524 1 0.0 45.8 66 45.8 15  ---- 45.8 0.0 7 -7.0
 781 2525 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 782 2526 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 783 2527 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 784 2528 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 785 2529 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 786 2530 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 787 2531 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 788 2532 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 789 2533 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 790 2534 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 791 2535 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 792 2536 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 793 2537 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 794 2538 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 795 2539 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 796 2540 1 0.0 45.6 66 45.6 15  ---- 45.6 0.0 7 -7.0
 797 2541 1 0.0 45.7 66 45.7 15  ---- 45.7 0.0 7 -7.0
 798 2542 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 799 2543 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 800 2544 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 801 2545 1 0.0 45.5 66 45.5 15  ---- 45.5 0.0 7 -7.0
 802 2546 1 0.0 45.4 66 45.4 15  ---- 45.4 0.0 7 -7.0
 803 2547 1 0.0 45.2 66 45.2 15  ---- 45.2 0.0 7 -7.0
 804 2548 1 0.0 45.1 66 45.1 15  ---- 45.1 0.0 7 -7.0
 805 2549 1 0.0 45.0 66 45.0 15  ---- 45.0 0.0 7 -7.0
 806 2550 1 0.0 44.9 66 44.9 15  ---- 44.9 0.0 7 -7.0
 807 2551 1 0.0 44.8 66 44.8 15  ---- 44.8 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 808 2552 1 0.0 44.7 66 44.7 15  ---- 44.7 0.0 7 -7.0
 809 2553 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 810 2554 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 811 2555 1 0.0 44.1 66 44.1 15  ---- 44.1 0.0 7 -7.0
 812 2556 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 813 2557 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 814 2558 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 815 2559 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 816 2560 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 817 2561 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 818 2562 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 819 2563 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 820 2564 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 821 2565 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
 822 2566 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 823 2567 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 824 2568 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 825 2569 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 826 2570 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 827 2571 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 828 2572 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 829 2573 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 830 2574 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 831 2575 1 0.0 44.3 66 44.3 15  ---- 44.3 0.0 7 -7.0
 832 2576 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 833 2577 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 834 2578 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 835 2579 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 836 2580 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 837 2581 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 838 2582 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 839 2583 1 0.0 44.6 66 44.6 15  ---- 44.6 0.0 7 -7.0
 840 2584 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 841 2585 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 842 2586 1 0.0 44.5 66 44.5 15  ---- 44.5 0.0 7 -7.0
 843 2587 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 844 2588 1 0.0 44.4 66 44.4 15  ---- 44.4 0.0 7 -7.0
 845 2589 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 846 2590 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 847 2591 1 0.0 44.2 66 44.2 15  ---- 44.2 0.0 7 -7.0
 848 2592 1 0.0 44.0 66 44.0 15  ---- 44.0 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 849 2593 1 0.0 43.9 66 43.9 15  ---- 43.9 0.0 7 -7.0
 850 2594 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 851 2595 1 0.0 43.7 66 43.7 15  ---- 43.7 0.0 7 -7.0
 852 2596 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 853 2597 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 854 2598 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 855 2599 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 856 2600 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 857 2601 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 858 2602 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 859 2603 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 860 2604 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 861 2605 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 862 2606 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 863 2607 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 864 2609 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 865 2610 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 866 2611 1 0.0 43.2 66 43.2 15  ---- 43.2 0.0 7 -7.0
 867 2612 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 868 2613 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 869 2614 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 870 2615 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 871 2616 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 872 2617 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 873 2618 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 874 2619 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 875 2620 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 876 2621 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 877 2622 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 878 2623 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 879 2624 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 880 2625 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 881 2626 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 882 2627 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 883 2628 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 884 2629 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 885 2630 1 0.0 43.6 66 43.6 15  ---- 43.6 0.0 7 -7.0
 886 2631 1 0.0 43.5 66 43.5 15  ---- 43.5 0.0 7 -7.0
 887 2632 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 888 2633 1 0.0 43.4 66 43.4 15  ---- 43.4 0.0 7 -7.0
 889 2634 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 890 2635 1 0.0 43.3 66 43.3 15  ---- 43.3 0.0 7 -7.0
 891 2636 1 0.0 43.1 66 43.1 15  ---- 43.1 0.0 7 -7.0
 892 2637 1 0.0 43.0 66 43.0 15  ---- 43.0 0.0 7 -7.0
 893 2638 1 0.0 42.9 66 42.9 15  ---- 42.9 0.0 7 -7.0
 894 2639 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 895 2640 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 896 2641 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 897 2642 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 898 2643 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 899 2644 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 900 2645 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 901 2646 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 902 2647 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 903 2649 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 904 2650 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 905 2651 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 906 2652 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 907 2653 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 908 2654 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 909 2655 1 0.0 42.2 66 42.2 15  ---- 42.2 0.0 7 -7.0
 910 2656 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 911 2657 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 912 2658 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 913 2659 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 914 2660 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 915 2661 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 916 2662 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 917 2663 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 918 2664 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 919 2665 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 920 2666 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 921 2667 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 922 2668 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 923 2669 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 924 2670 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 925 2671 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 926 2672 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 927 2673 1 0.0 42.8 66 42.8 15  ---- 42.8 0.0 7 -7.0
 928 2674 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 929 2675 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 930 2676 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 931 2677 1 0.0 42.7 66 42.7 15  ---- 42.7 0.0 7 -7.0
 932 2678 1 0.0 42.6 66 42.6 15  ---- 42.6 0.0 7 -7.0
 933 2679 1 0.0 42.5 66 42.5 15  ---- 42.5 0.0 7 -7.0
 934 2680 1 0.0 42.4 66 42.4 15  ---- 42.4 0.0 7 -7.0
 935 2681 1 0.0 42.3 66 42.3 15  ---- 42.3 0.0 7 -7.0
 936 2682 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 937 2683 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 938 2684 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 939 2685 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 940 2686 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 941 2688 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 942 2689 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 943 2690 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 944 2691 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 945 2692 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 946 2693 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 947 2694 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 948 2695 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 949 2696 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 950 2697 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 951 2698 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 952 2699 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 953 2700 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 954 2701 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 955 2702 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 956 2703 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 957 2704 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 958 2705 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 959 2706 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 960 2707 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 961 2708 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 962 2709 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 963 2710 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 964 2711 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 965 2712 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 966 2713 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 967 2714 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 968 2715 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 969 2716 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 970 2717 1 0.0 42.1 66 42.1 15  ---- 42.1 0.0 7 -7.0
 971 2718 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\B250  24 6 August 202
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 972 2719 1 0.0 42.0 66 42.0 15  ---- 42.0 0.0 7 -7.0
 973 2720 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 974 2721 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 975 2722 1 0.0 41.9 66 41.9 15  ---- 41.9 0.0 7 -7.0
 976 2723 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 977 2724 1 0.0 41.8 66 41.8 15  ---- 41.8 0.0 7 -7.0
 978 2725 1 0.0 41.7 66 41.7 15  ---- 41.7 0.0 7 -7.0
 979 2726 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 980 2727 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 981 2728 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 982 2729 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 983 2730 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 984 2731 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 985 2732 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 986 2733 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 987 2734 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 988 2735 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 989 2736 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 990 2737 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 991 2738 1 0.0 39.9 66 39.9 15  ---- 39.9 0.0 7 -7.0
 992 2739 1 0.0 40.3 66 40.3 15  ---- 40.3 0.0 7 -7.0
 993 2740 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 994 2741 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 995 2742 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 996 2743 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 997 2744 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 998 2745 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 999 2746 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 1000 2747 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 1001 2748 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 1002 2749 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 1003 2750 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 1004 2751 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1005 2752 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1006 2753 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1007 2754 1 0.0 41.6 66 41.6 15  ---- 41.6 0.0 7 -7.0
 1008 2755 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1009 2756 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1010 2757 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1011 2758 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
 1012 2759 1 0.0 41.5 66 41.5 15  ---- 41.5 0.0 7 -7.0
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RESULTS: SOUND LEVELS ENS2001
 1013 2760 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 1014 2761 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 1015 2762 1 0.0 41.4 66 41.4 15  ---- 41.4 0.0 7 -7.0
 1016 2763 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 1017 2764 1 0.0 41.3 66 41.3 15  ---- 41.3 0.0 7 -7.0
 1018 2765 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 1019 2766 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 1020 2767 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 1021 2768 1 0.0 41.2 66 41.2 15  ---- 41.2 0.0 7 -7.0
 1022 2769 1 0.0 41.1 66 41.1 15  ---- 41.1 0.0 7 -7.0
 1023 2771 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 1024 2772 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 1025 2773 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 1026 2774 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 1027 2775 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 1028 2776 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 1029 2777 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 1030 2778 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 1031 2779 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 1032 2780 1 0.0 38.8 66 38.8 15  ---- 38.8 0.0 7 -7.0
 1033 2781 1 0.0 39.1 66 39.1 15  ---- 39.1 0.0 7 -7.0
 1034 2782 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 1035 2783 1 0.0 39.6 66 39.6 15  ---- 39.6 0.0 7 -7.0
 1036 2784 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 1037 2785 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 1038 2786 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 1039 2787 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 1040 2788 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 1041 2789 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 1042 2790 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 1043 2791 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 1044 2792 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 1045 2793 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 1046 2794 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1047 2795 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1048 2796 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 1049 2797 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 1050 2798 1 0.0 41.0 66 41.0 15  ---- 41.0 0.0 7 -7.0
 1051 2799 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1052 2800 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1053 2801 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0

J:\Jobs\ENS\ENS 2001 - Holmes Road\Noise\TNM\B250  26 6 August 202



RESULTS: SOUND LEVELS ENS2001
 1054 2802 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1055 2803 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1056 2804 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1057 2805 1 0.0 40.9 66 40.9 15  ---- 40.9 0.0 7 -7.0
 1058 2806 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 1059 2807 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 1060 2808 1 0.0 40.8 66 40.8 15  ---- 40.8 0.0 7 -7.0
 1061 2809 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 1062 2810 1 0.0 40.7 66 40.7 15  ---- 40.7 0.0 7 -7.0
 1063 2811 1 0.0 40.6 66 40.6 15  ---- 40.6 0.0 7 -7.0
 1064 2812 1 0.0 40.5 66 40.5 15  ---- 40.5 0.0 7 -7.0
 1065 2813 1 0.0 40.4 66 40.4 15  ---- 40.4 0.0 7 -7.0
 1066 2814 1 0.0 40.2 66 40.2 15  ---- 40.2 0.0 7 -7.0
 1067 2815 1 0.0 40.1 66 40.1 15  ---- 40.1 0.0 7 -7.0
 1068 2816 1 0.0 40.0 66 40.0 15  ---- 40.0 0.0 7 -7.0
 1069 2817 1 0.0 39.8 66 39.8 15  ---- 39.8 0.0 7 -7.0
 1070 2818 1 0.0 39.7 66 39.7 15  ---- 39.7 0.0 7 -7.0
 1071 2819 1 0.0 39.5 66 39.5 15  ---- 39.5 0.0 7 -7.0
 1072 2820 1 0.0 39.2 66 39.2 15  ---- 39.2 0.0 7 -7.0
 1073 2821 1 0.0 39.0 66 39.0 15  ---- 39.0 0.0 7 -7.0
 1074 2822 1 0.0 38.6 66 38.6 15  ---- 38.6 0.0 7 -7.0
 1075 2823 1 0.0 38.4 66 38.4 15  ---- 38.4 0.0 7 -7.0

 Dwelling Units  # DUs  Noise Reduction
 Min  Avg  Max
 dB  dB  dB

 All Selected 1071 0.0 0.0 0.0
 All Impacted 33 0.0 0.0 0.0
 All that meet NR Goal 0 0.0 0.0 0.0
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State
Percentile

EPA Region
Percentile

USA
Percentile

1/3

Selected Variables

EJ Index for PM2.5
EJ Index for Ozone
EJ Index for NATA* Diesel PM

EJ Index for Wastewater Discharge Indicator

EJ Indexes

This report shows the values for environmental and demographic indicators and EJSCREEN indexes. It shows environmental and demographic raw data (e.g., the 
estimated concentration of ozone in the air), and also shows what percentile each raw data value represents. These percentiles provide perspective on how the 
selected block group or buffer area compares to the entire state, EPA region, or nation. For example, if a given location is at the 95th percentile nationwide, this 
means that only 5 percent of the US population has a higher block group value than the average person in the location being analyzed. The years for which the 
data are available, and the methods used, vary across these indicators. Important caveats and uncertainties apply to this screening-level information, so it is 
essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for discussion of 
these issues before using reports.

EJ Index for NATA* Air Toxics Cancer Risk
EJ Index for NATA* Respiratory Hazard Index
EJ Index for Traffic Proximity and Volume
EJ Index for Lead Paint Indicator 
EJ Index for Superfund Proximity
EJ Index for RMP Proximity
EJ Index for Hazardous Waste Proximity

EJSCREEN Report (Version         )

 85
 83
 84
 85

 85
 83
 83

 35
 91
 92
 90

 75
 76
 77
 76

 74
 74
 78

 27
 90
 86
 85

79
76
77
78

78
70
74

34
82
85
81

1.0 miles Ring around the Area, TENNESSEE, EPA Region 4

Approximate Population: 5,466

Proposed Action Site

October 26, 2020

Input Area (sq. miles): 5.96

2019



2/3

EJSCREEN Report (Version         )

Superfund NPL
Hazardous Waste Treatment, Storage, and Disposal Facilities (TSDF)

Sites reporting to EPA

1.0 miles Ring around the Area, TENNESSEE, EPA Region 4

Approximate Population: 5,466

Proposed Action Site

October 26, 2020

Input Area (sq. miles): 5.96

2019

0
0



EJSCREEN Report (Version         )

Value State
Avg.

%ile in
State

EPA 
Region

Avg.

%ile in
EPA 

Region

USA
Avg.

%ile in
USA

3/3

RMP Proximity (facility count/km distance)
Hazardous Waste Proximity (facility count/km distance)
Wastewater Discharge Indicator 
(toxicity-weighted concentration/m distance)

Demographic Index

Population over 64 years of age

Minority Population
Low Income Population
Linguistically Isolated Population
Population With Less Than High School Education
Population Under 5 years of age

Demographic Indicators

EJSCREEN is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not 
provide a basis for decision-making, but it may help identify potential areas of EJ concern. Users should keep in mind that screening tools are subject to substantial 
uncertainty in their demographic and environmental data, particularly when looking at small geographic areas. Important caveats and uncertainties apply to this 
screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see 
EJSCREEN documentation for discussion of these issues before using reports.  This screening tool does not provide data on every environmental impact and 
demographic factor that may be relevant to a particular location. EJSCREEN outputs should be supplemented with additional information and local knowledge 
before taking any action to address potential EJ concerns.

For additional information, see: www.epa.gov/environmentaljustice

Selected Variables

Environmental Indicators
Particulate Matter (PM 2.5 in µg/m3)
Ozone (ppb)
NATA* Diesel PM (µg/m3)
NATA* Cancer Risk (lifetime risk per million)
NATA* Respiratory Hazard Index
Traffic Proximity and Volume (daily traffic count/distance to road)
Lead Paint Indicator (% Pre-1960 Housing)
Superfund Proximity (site count/km distance)

* The National-Scale Air Toxics Assessment (NATA) is EPA's ongoing, comprehensive evaluation of air toxics in the United States. EPA developed the NATA to 
prioritize air toxics, emission sources, and locations of interest for further study. It is important to remember that NATA provides broad estimates of health risks 
over geographic areas of the country, not definitive risks to specific individuals or locations. More information on the NATA analysis can be found 
at: https://www.epa.gov/national-air-toxics-assessment.

Demographic Indicators

1.0 miles Ring around the Area, TENNESSEE, EPA Region 4

Approximate Population: 5,466

Proposed Action Site

October 26, 2020

Input Area (sq. miles): 5.96

2019

43.9
9.16

0.459

2.7E-06
0.95
0.8

0.09
0.064

150
0.53

38

53%
63%

7%
5%

12%
0%

43%

44.4
9.04

0.396

0.018
0.61
0.53

0.071
0.2
260
0.48

35

32%
26%
37%

2%
13%

6%
15%

38%
38%
37%

3%
13%

6%
16%

36%
39%
33%

4%
13%

6%
15%

40
8.59

0.417

0.45
0.52
0.6

0.083
0.15
350
0.52

36

43
8.3

0.479

14
4

0.74
0.13
0.28
750
0.44

32

38
57

67

45
81
80
83
32
64
74
76

 85
 87
 62
 66
 50
 42
 13

 75
 77
 63
 51
 53
 44
 13

76
75
70
45
60
41
17

68
66

60-70th

50
84
76
76
45
55

50-60th
60-70th

51
74

50-60th

43
63
71
63
31
42

70-80th
70-80th



ACS Estimates
Percent MOE (±)

Population by Race

Population Density (per sq. mile)

EJSCREEN ACS Summary Report

Summary of ACS Estimates
Population

Population Reporting One Race

Minority Population
% Minority

Households
Housing Units
Housing Units Built Before 1950
Per Capita Income
Land Area (sq. miles) (Source: SF1)

% Land Area
Water Area  (sq. miles) (Source: SF1)

% Water Area

Total

White
Black
American Indian
Asian

Population by Sex

Population by Age

American Indian Alone

Asian
Pacific Islander
Some Other Race

Population Reporting Two or More Races
Total Hispanic Population
Total Non-Hispanic Population

White Alone
Black Alone

Non-Hispanic Asian Alone
Pacific Islander Alone
Other Race Alone
Two or More Races Alone

Male
Female

Age 0-4
Age 0-17
Age 18+
Age 65+

Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .

1/3

Location:
Ring (buffer):

Description:

User-specified polygonal location
1.0-miles radius
Holmes Road

2013 - 2017

2013 - 2017

5,761
888

3,581
62%

1,788
1,962

33
20,079

6.49
99%
0.08
1%

5,761 727
5,705 99% 1,422
2,205 38% 594
3,323 58% 542

0 0% 18
29 1% 95

0 0% 18
148 3% 155
56 1% 173

140 2% 183
5,621
2,180 38% 564
3,323 58% 542

0 0% 18
29 1%

0 0%
95
18

40 1% 61

100%

49 1% 145

2,948 51% 533
2,813 49% 410

282 5% 211
1,792 31% 411
3,969 69% 596

423 7% 174

October 26, 2020

2013 - 2017



ACS Estimates
Percent MOE (±)

Population 25+ by Educational Attainment

2+3+4Speak English "less than very well"

Non-English at Home1+2+3+4

High School Graduate
Some College, No Degree
Associate Degree

Population Age 5+ Years by Ability to Speak English 
Total

Speak only English

1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"

3+4Speak English "less than well"

Bachelor's Degree or more

Total
Less than 9th Grade
9th - 12th Grade, No Diploma

Occupied Housing Units by Tenure

$50,000 - $75,000
$75,000 +

Total
Owner Occupied

Households by Household Income
Household Income Base

< $15,000
$15,000 - $25,000
$25,000 - $50,000

EJSCREEN ACS Summary Report

2/3

Linguistically Isolated Households* 
Total

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

Location:
Ring (buffer):

Description:

In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 

Renter Occupied
Employed Population Age 16+ Years 
Total

Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.  

N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.

User-specified polygonal location
1.0-miles radius
Holmes Road

2013 - 2017

October 26, 2020

3,525 100% 442
99 3% 167

340 10% 144
1,181 33% 245
1,275 36% 302

254 7% 164
630 18% 313

5,479 100% 624
5,258 96% 609

221 4% 196
169 3% 149
48 1% 77

3 0% 38
1 0% 25
4 0% 42

52 1% 86

1 100% 26
1 100% 19
0 0% 18
0 0% 18
0 0% 18

1,788 100% 182
164 9% 70
218 12% 84
550 31% 158
402 22% 170
454 25% 274

1,788 100% 182
1,369 77% 187

419 23% 159

4,213 100% 514
3,065 73% 484

285 7% 79
1,148 27% 272



ACS Estimates
Percent MOE (±)

English
Spanish
French
French Creole
Italian
Portuguese
German
Yiddish
Other West Germanic
Scandinavian
Greek
Russian
Polish
Serbo-Croatian
Other Slavic
Armenian
Persian
Gujarathi
Hindi
Urdu
Other Indic
Other Indo-European
Chinese
Japanese
Korean
Mon-Khmer, Cambodian
 Hmong
Thai
Laotian
Vietnamese
Other Asian
Tagalog
Other Pacific Island
Navajo
Other Native American
Hungarian
Arabic
Hebrew
African
Other and non-specified
Total Non-English

.
Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.

Population by Language Spoken at Home* 
Total (persons age 5 and above)

EJSCREEN ACS Summary Report
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Location:
Ring (buffer):

Description:

User-specified polygonal location
1.0-miles radius
Holmes Road

2013 - 2017

October 26, 2020

2013 - 2017

3,852 100% 464
3,494 91% 463

327 8% 190
4 0% 25

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

6 0% 17
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

25
17

N/A
17

N/A
N/A
N/A
N/A
32

8 0%

17

0 0%

17

N/A N/A

N/A

0 0%

N/A

N/A N/A

N/A

N/A N/A

N/A

N/A N/A

17

N/A N/A

N/A

12 0%

N/A

0 0%

17

0 0%

655

N/A N/A
N/A N/A
N/A N/A
N/A N/A

0 0%
N/A N/A
N/A N/A

0 0%
357 9%



NEPAssist Report
Proposed Action Site

Input Coordinates: 35.006160,-89.972033,35.006188,-89.963450,34.995051,-89.963278,34.994967,-
89.971999,34.994967,-89.972033,35.006160,-89.972033
Project Area 0.38 sq mi

Within 1 mile of an Ozone 8-hr (1997 standard) Non-Attainment/Maintenance Area? yes
Within 1 mile of an Ozone 8-hr (2008 standard) Non-Attainment/Maintenance Area? yes
Within 1 mile of a Lead (2008 standard) Non-Attainment/Maintenance Area? no
Within 1 mile of a SO2 1-hr (2010 standard) Non-Attainment/Maintenance Area? no
Within 1 mile of a PM2.5 24hr (2006 standard) Non-Attainment/Maintenance Area? no
Within 1 mile of a PM2.5 Annual (1997 standard) Non-Attainment/Maintenance Area? no
Within 1 mile of a PM2.5 Annual (2012 standard) Non-Attainment/Maintenance Area? no
Within 1 mile of a PM10 (1987 standard) Non-Attainment/Maintenance Area? no
Within 1 mile of a Federal Land? no
Within 1 mile of an impaired stream? yes
Within 1 mile of an impaired waterbody? no
Within 1 mile of a waterbody? yes
Within 1 mile of a stream? yes
Within 1 mile of an NWI wetland? Available Online
Within 1 mile of a Brownfields site? no
Within 1 mile of a Superfund site? no
Within 1 mile of a Toxic Release Inventory (TRI) site? yes
Within 1 mile of a water discharger (NPDES)? yes
Within 1 mile of a hazardous waste (RCRA) facility? yes



Within 1 mile of an air emission facility? yes
Within 1 mile of a school? no
Within 1 mile of an airport? no
Within 1 mile of a hospital? no
Within 1 mile of a designated sole source aquifer? no
Within 1 mile of a historic property on the National Register of Historic Places? no
Within 1 mile of a Toxic Substances Control Act (TSCA) site? yes
Within 1 mile of a Land Cession Boundary? yes
Within 1 mile of a tribal area (lower 48 states)? no

Created on: 12/15/2020 9:46:34 AM
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USGS The National Map: Orthoimagery. Data refreshed October, 2020.

National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mile Zone X

Future Conditions 1% Annual
Chance Flood Hazard Zone X

Area with Reduced Flood Risk due to
Levee. See Notes. Zone X

Area with Flood Risk due to Levee Zone D

NO SCREEN Area of Minimal Flood Hazard Zone X

Area of Undetermined Flood Hazard Zone D

Channel, Culvert, or Storm Sewer
Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 12/17/2020 at 12:00 PM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
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1.0 INTRODUCTION
EnSafe Inc. and Tioga Environmental Consultants Inc. conducted an aquatic assessment 
reconnaissance site visit on July 18, 2019, to assess for jurisdictional waters, including wetlands, 
streams, wet weather conveyances (WWCs), and other waters of the United States, on an
approximately 250-acre tract southeast of the intersection of East Holmes Road and Swinnea Road 
in Memphis, Shelby County, Tennessee (Site). EnSafe conducted a formal delineation of aquatic 
resources at the Site on April 15 and 16, 2020, to verify the initial reconnaissance findings from 2019 
and collect requisite data related to potentially jurisdictional aquatic resources for the purpose of 
obtaining formal concurrence from Tennessee Department of Environment and Conservation (TDEC). 

Memphis-Shelby County Airport Authority (MSCAA) is proposing development within the Site, and 
these proposed impacts may require future permitting under the Clean Water Act (Sections 404 and 
401) by the United States Army Corps of Engineers (USACE) and TDEC.  The objective of this report 
is to support Section 404/401 permit applications that will allow for the development of the Site; 
additional details (e.g., preliminary design plans) will be provided as appropriate during the permitting 
process.  As such, USACE and TDEC concurrences with a Preliminary Jurisdictional Determination and 
a Hydrologic Determination, respectively, would be used to avoid and/or minimize impacts to 
jurisdictional aquatic resources at the Site during a future permitting process.

Wetland delineation was conducted according to the USACE 1987 Corps of Engineers Wetlands 
Delineation Manual (Environmental Laboratory 1987) and the Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual:  Atlantic and Gulf Coastal Plain Region Version 2.0
(Environmental Laboratory 2010) for wetlands. TDEC Guidance for Making Hydrologic Determinations
(Version 1.5, April 2020) was used for stream determinations.  Figures of the Site and surrounding 
area, including the Assessment findings, are included as Attachment A.  Field data forms are 
documented as Attachment B, and Attachment C includes the photo log of features and conditions
as observed during the Site visit.  
 

2.0 SITE OVERVIEW
The Site is mostly within the Lower Nonconnah Creek watershed (Hydrologic Unit Code 
080102110103); a portion of the Site, in the southwest quadrant, is within the Horn Lake Creek
(Hydrologic Unit Code 080102110301) watershed.  According to the Natural Resources Conservation 
Service, the soil types within the Site include:   Collins silt loam, 0 to 2% slopes, occasionally flooded,
brief duration; Falaya silt loam; Grenada complex, 5 to 12% slopes, severely eroded; Gullied land, 
silty(udorthent, silty); Loring silt loam, 2 to 5% slopes; Loring silt loam, 5 to 8% slopes, eroded; 
Loring silt loam, 8 to 12% slopes, east; Loring silt loam, 8 to 12% slopes, eroded; Loring silt loam,
5 to 12% slopes, severely eroded; Memphis silt loam, 2 to 5% slopes, eroded, north. Falaya silt loam
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includes a minor hydric component (Waverly, 9%).  The Site is identified on the National Wetland 
Inventory as potentially including freshwater ponds, linear freshwater forested/shrub wetlands, and 
riverine features. 

2.1 Clean Water Act Section 404 and 401 Potentially Jurisdictional Resources
The Assessment identified 10 wetlands, six streams, and seven open water ponds that may be 
considered other waters, all of which may be TDEC-jurisdictional features based on hydrological 
connectivity to other aquatic resources and pursuant to Section 401 of the Clean Water Act
(Tables 1, 2, and 3).  Six upland data points were collected at locations in close proximity to wetlands,
for reference purposes.  Several of the linear aquatic features extended beyond the subject property,
and assessment beyond the property boundary was not necessary due to the geographic scope of 
the proposed project.   

Wetland 1 is comprised mostly of 60%/40% wetland/upland mosaic; there is an offshoot drainageway 
from Pond 5 into Wetland 1 that is excluded from the mosaic. Wetland 1 measures approximately 
1.61 acres in size (including 1.14 acres of mosaic wetland).  Wetland 1 receives drainage from Stream 
1 that dissipates into overland surface water flow as it drains northward and eventually reconvenes 
into a stream at the downgradient terminus of Wetland 1 and continuing in a northwesterly direction 
as Stream 1. Wetland 1 vegetation is dominated by red maple (Acer rubrum), sweetgum
(Liquidambar styraciflua), east woodland sedge (Carex blanda), and leathery rush (Juncus coriaceus). 

Wetland 2 exhibits drainage patterns indicative of periods of overland sheet flow though most of its 
area, except for an upland “island” area present within Wetland 2. Wetland 2 measures 
approximately 0.35 acre in size.  Hydrology is fed by seepage through the Pond 3 containment berm 
upgradient of Wetland 2.  The perched water table observed is likely from shallow surface water 
surrounding the data collection point filling the soil pit. Wetland 2 vegetation is dominated by red 
maple, Chinese privet (Ligustrum sinense), American elm (Ulmus americana), and Virginia creeper
(Parthenocissus quinquefolia). 

Wetland 3 is a low-lying, mostly flat area just south of the toe of a slope that rises up to the gas 
pipeline easement cleared area; the wetland drains eastward into WWC 6.  Wetland 3 measures 
approximately 0.13 acre in size.  Wetland 3 vegetation is dominated by persimmon (Diospyros 
virginiana), water oak (Quercus nigra), silver maple (Acer saccharinum), Callery pear (Pyrus 
calleryana), Chinese privet, horsebrier (Smilax rotundifolia), and American elm. 

Wetland 4 is a 60%/40% wetland/upland mosaic immediately upgradient of and adjacent to the 
inception of Stream 2.  Wetland 4 measures approximately 0.19 acre in size and drains into
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Stream 2. Surface water was observed in less than 50% of the wetland, and drainage patterns 
indicate times of overland sheet flow.  Wetland 4 vegetation is dominated by American elm, Chinese 
privet, water oak, and American snowbell (Styrax americanus). 

Wetland 5 is a winding drainageway, very narrow at some portions of its length, that drains into 
Stream 3.  Wetland 5 measures approximately 0.25 acre in size.  There is a shallow-ponded 
depressional area where the data was collected.  Wetland 5 vegetation is dominated by American 
elm, sweetgum, Chinese privet, trumpet creeper (Campsis radicans), and Japanese honeysuckle
(Lonicera japonica). 

Wetlands 6 and 7 exhibit numerous puddles of shallow (approximately 1-2 inches deep) surface water 
and mucky surface soil within a drainageway where Stream 3 completely loses its morphology 
throughout these wetland areas.  Wetlands 6 and 7 measure approximately 0.04 acre and 0.17 acre 
in size, respectively.  Though not adjacent to each other, these wetlands are connected to each other 
and Wetland 5 through a drainageway (Stream 3). Dominant vegetation in common among these 
wetlands includes sweetgum, Chinese privet, American elm, and pignut hickory (Carya glabra). 

Wetland 8 is an isolated depressional wetland at the toe of a slope and is not connected to any 
streams or WWCs.  Wetland 8 measures approximately 0.01 acre in size.  Wetland 8 vegetation is 
dominated by sweetgum, Chinese privet, and poison ivy (Toxicodendron radicans).  Due to logistical 
constraints in the field, no USACE wetland determination data form was filled out for this feature.

Wetland 9 is a depressional feature that contained ponded surface water at the time of observation.  
Wetland 9 drains at the west end into WWC 9 and eventually into Wetland 10.  Wetland 9 measures 
approximately 0.03 acre in size.  Wetland 9 vegetation is dominated by sweetgum, cottonwood
(Populus deltoides), water oak, American elm, privet, Indian wood-oats (Chasmanthium latifolium),
and poison ivy.

Wetland 10 is a depressional area that receives hydrologic input at its east end from WWC 9, 
traversing through a low-elevation or breached point in a berm, and extending westward beyond the 
berm as a narrow drainageway that connects to Stream 5.  Wetland 10 measures approximately
0.15 acre in size.  Wetland 10 vegetation is dominated by cottonwood, sycamore (Platanus 
occidentalis), water oak, American elm, Chinese privet, Japanese stilt grass (Microstegium vimineum), 
and Virginia creeper. UPL 6 was taken as an upland reference point at the top of the berm that 
nearly bisects Wetland 10. 
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Table 1 provides approximate acreages and locations for onsite wetlands and ponds.

Table 1
Wetland and Other Water Acreage and Location

Aquatic Resource Approximate Acreage Approximate Location
Wetland 1 1.61 34.997631°, -89.965395° 

Wetland 2 0.35 34.999768°, -89.969078° 

Wetland 3 0.13 35.004463°, -89.966759° 

Wetland 4 0.19 35.001613°, -89.964715° 

Wetland 5 0.25 35.001480°, -89.964156° 

Wetland 6 0.04 35.002069°, -89.963553° 

Wetland 7 0.17 35.003052°, -89.963711° 

Wetland 8 0.01 35.004933°, -89.969684° 

Wetland 9 0.03 34.996997°, -89.968801° 

Wetland 10 0.15 34.996614°, -89.969313° 

Pond 1 0.13 35.003108°, -89.969937° 

Pond 2 0.82 35.000556°, -89.970864° 

Pond 3 0.67 34.999141°, -89.969426° 

Pond 4 0.14 34.996871°, -89.966122° 

Pond 5 0.59 34.997747°, -89.964092° 

Pond 6 0.02 35.000841°, -89.964221° 

Pond 7 0.59 35.005780°, -89.966152° 

In several wetlands where surface water was observed, soil pits dug for data collection within or 
adjacent to these areas collected water via the lateral migration of soil saturation or overland surface 
water flow into the pit.  The appearance of water in these pits should not be confused with a 
groundwater seep or connection, unless the saturation within the soil itself is considered to be 
perched groundwater.  

Multiple ponds seem to have been constructed in the past by berming the contour of the pond so
that it holds water.  In several instances, containment failures were observed that have resulted in 
pond surface water drainage either via seepage through the berm’s base or breaches in the berm’s 
profile.  These failures are sources of several onsite wetlands that, in some cases, drain into
onsite streams.
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Table 2 provides onsite stream lengths and locations of upgradient onsite origins and downgradient 
onsite termini. 

Table 2
Stream Length and Termini

Aquatic Resource
Approximate 
Linear Feet Onsite Upgradient Origin

Onsite Downgradient 
Terminus

Stream 1 3395 34.995279°, -89.963291° 35.002212°, -89.971942°

Stream 2 1961 35.001832°, -89.965059° 35.005591°, -89.964569°

Stream 3 1521 35.001489°, -89.964020° 35.005405°, -89.963765°

Stream 4 699 35.005361°, -89.963375° 35.006217°, -89.965119°

Stream 5 675 34.996650°, -89.969974° 34.996083°, -89.972008°

Stream 6 1210 34.995170°, -89.969619° 34.996083°, -89.972008°

Stream 1 flows in a northwesterly direction across much of the site and is located within the Lower 
Nonconnah Creek watershed.  WWCs 1, 2, 3, 4, 5, 7, and 8 drain into Stream 1.  Stream 1 is a blue 
line stream (Hurricane Creek) on the USGS topographical map, but field observation showed that 
Stream 1 completely loses its morphology as it drains through Wetland 1.  The onsite portion of 
Stream 1 measures approximately 3395 linear feet, including approximately 200 feet of buried reach 
that flows through a culvert underneath the southern power line easement.  Stream 1 becomes 
Hurricane Creek at the approximate location where Wetland 2 drains into Stream 1.  Hurricane Creek 
flows offsite to the northwest and eventually drains into Nonconnah Creek. 

Streams 2 and 3 both flow roughly parallel in a northerly direction in the northeast quadrant of the 
Site within the Lower Nonconnah Creek watershed.  Both streams drain into Stream 4, which flows 
in a northwesterly direction.  Wetland 4 and WWC 6 drain into Stream 2.  Wetland 5 drains into 
Stream 3, which completely loses its morphology where it drains through Wetlands 6 and 7. All three 
streams are blue line streams on the USGS topographical map. Streams 2 and 3 measure 
approximately 1961 and 1521 linear feet, respectively, while the onsite portion of Stream 4 measures 
approximately 699 linear feet.

Streams 5 and 6 both flow in a generally westerly direction and meet at a confluence near the Site’s 
west property boundary.  Stream 5 receives hydrologic input from Wetland 10.  Stream 6 is a blue 
line stream on the USGS topographical map.  Streams 5 and 6 are within the Horn Lake Creek 
watershed, and measure 675 and 1210 linear feet, respectively. 
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2.2 Non-jurisdictional Features
None of the non-jurisdictional features received a score greater than 19 points using the TDEC
Hydrologic Determination (HD) methodology and no groundwater connections or seeps were 
observed other than surface water seepage through artificial pond berms or soil saturation within 
wetlands (as previously noted). Table 3 provides onsite WWC lengths and locations of upgradient 
onsite origins and downgradient onsite termini. 

Table 3
Wet Weather Conveyances Length and Termini

Aquatic Resource
Approximate 
Linear Feet Onsite Upgradient Origin

Onsite Downgradient 
Terminus

WWC 1 173 35.003487°, -89.970504° 35.003232°, -89.970026° 

WWC 2 107 35.002983°, -89.969892°
35.002871°, -89.970095° 35.00215°, -89.970845°

WWC 3 107 35.002288°, -89.970818° 35.002027°, -89.970936°

WWC 4 447 35.001167°, -89.970770° 35.001401°, -89.970594° 

WWC 5 101 35.000789°, -89.970637° 35.001310°, -89.9705207

WWC 6 200 35.004703°, -89.96651° 35.004646°, -89.965310° 

WWC 7 500 34.999400°, -89.969556° 34.999475°, -89.969554° 

WWC 8 27 34.999307°, -89.968201° 34.999674°, -89.968162° 

WWC 9 184 34.996992°, -89.968841° 34.996677°, -89.969229° 

As noted previously, multiple constructed ponds have undergone berm failures that have resulted in 
surface water draining from the pond either via seepage through the berm’s base or breaches in the 
berm’s profile.  These failures are sources of several onsite WWCs that, in some cases, drain into 
onsite streams.  However, the surface water seepage through the artificial berms should not be 
confused with a groundwater seep, even though in the HD data forms the term “subsurface 
discharge” was sometimes borrowed to communicate the surface water seepage through the berm.   

The topographic map shows a blue line stream leaving the Site in the northwest corner, but the 
stream feature is no longer present.  Earliest available historical aerial imagery shows that the power 
line easement that runs parallel to, and just west of, the east boundary of the Site has been present 
since 1997 or earlier.  Site history was not further reviewed for this report with respect to 
disappearance of this feature and the installment of the power line easement.  
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Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Secondary Field Indicator Evaluation 

A.  Geomorphology (Subtotal =       ) Absent Weak Moderate Strong 
 1. Continuous bed and bank 0 1 2 3
 2. Sinuous channel 0 1 2 3
 3. In-channel structure: riffle-pool sequences 0 1 2 3
 4. Sorting of soil textures or other substrate 0 1 2 3
 5.  Active/relic floodplain 0 0.5 1 1.5
 6.  Depositional bars or benches 0 1 2 3
 7.  Braided channel 0 1 2 3
 8.  Recent alluvial deposits 0 0.5 1 1.5 
 9.  Natural levees 0 1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 0.5 1 1.5 
12. Natural valley or drainageway 0 0.5 1 1.5 
13. At least second order channel on existing USGS or 
     NRCS map No = 0 Yes = 3 

B.  Hydrology (Subtotal =         ) Absent Weak Moderate Strong 
14. Subsurface flow/discharge into channel 0 1 2 3
15. Water in channel and >48 hours since sig. rain 0 1 2 3
16. Leaf litter in channel (January – September) 1.5 1 0.5 0
17. Sediment on plants or on debris 0 0.5 1 1.5 
18. Organic debris lines or piles (wrack lines) 0 0.5 1 1.5 
19. Hydric soils in channel bed or sides of channel No = 0 Yes = 1.5 

C. Biology  (Subtotal =         ) Absent Weak Moderate Strong 
20. Fibrous roots in channel bed 1 3 2 1 0
21. Rooted plants in the thalweg 1 3 2 1 0
22. Crayfish in stream (exclude in floodplain) 0 1 2 3
23. Bivalves/mussels  0 1 2 3
24. Amphibians 0 0.5 1 1.5 
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 1.5 
28.Wetland plants in channel bed 2 0 0.5 1 1.5
1 Focus is on the presence of terrestrial plants.       2 Focus is on the presence of aquatic or wetland plants. 

Total Points = ____________ 

Under Normal Conditions, Watercourse is a Wet Weather 
Conveyance if Secondary Indicator Score < 19 points

Notes : 

 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5
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on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Secondary Field Indicator Evaluation 

A.  Geomorphology (Subtotal =       ) Absent Weak Moderate Strong 
 1. Continuous bed and bank 0 1 2 3
 2. Sinuous channel 0 1 2 3
 3. In-channel structure: riffle-pool sequences 0 1 2 3
 4. Sorting of soil textures or other substrate 0 1 2 3
 5.  Active/relic floodplain 0 0.5 1 1.5
 6.  Depositional bars or benches 0 1 2 3
 7.  Braided channel 0 1 2 3
 8.  Recent alluvial deposits 0 0.5 1 1.5 
 9.  Natural levees 0 1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 0.5 1 1.5 
12. Natural valley or drainageway 0 0.5 1 1.5 
13. At least second order channel on existing USGS or 
     NRCS map No = 0 Yes = 3 

B.  Hydrology (Subtotal =         ) Absent Weak Moderate Strong 
14. Subsurface flow/discharge into channel 0 1 2 3
15. Water in channel and >48 hours since sig. rain 0 1 2 3
16. Leaf litter in channel (January – September) 1.5 1 0.5 0
17. Sediment on plants or on debris 0 0.5 1 1.5 
18. Organic debris lines or piles (wrack lines) 0 0.5 1 1.5 
19. Hydric soils in channel bed or sides of channel No = 0 Yes = 1.5 

C. Biology  (Subtotal =         ) Absent Weak Moderate Strong 
20. Fibrous roots in channel bed 1 3 2 1 0
21. Rooted plants in the thalweg 1 3 2 1 0
22. Crayfish in stream (exclude in floodplain) 0 1 2 3
23. Bivalves/mussels  0 1 2 3
24. Amphibians 0 0.5 1 1.5 
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 1.5 
28.Wetland plants in channel bed 2 0 0.5 1 1.5
1 Focus is on the presence of terrestrial plants.       2 Focus is on the presence of aquatic or wetland plants. 

Total Points = ____________ 

Under Normal Conditions, Watercourse is a Wet Weather 
Conveyance if Secondary Indicator Score < 19 points

Notes : 

 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Secondary Field Indicator Evaluation 

A.  Geomorphology (Subtotal =       ) Absent Weak Moderate Strong 
 1. Continuous bed and bank 0 1 2 3
 2. Sinuous channel 0 1 2 3
 3. In-channel structure: riffle-pool sequences 0 1 2 3
 4. Sorting of soil textures or other substrate 0 1 2 3
 5.  Active/relic floodplain 0 0.5 1 1.5
 6.  Depositional bars or benches 0 1 2 3
 7.  Braided channel 0 1 2 3
 8.  Recent alluvial deposits 0 0.5 1 1.5 
 9.  Natural levees 0 1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 0.5 1 1.5 
12. Natural valley or drainageway 0 0.5 1 1.5 
13. At least second order channel on existing USGS or 
     NRCS map No = 0 Yes = 3 

B.  Hydrology (Subtotal =         ) Absent Weak Moderate Strong 
14. Subsurface flow/discharge into channel 0 1 2 3
15. Water in channel and >48 hours since sig. rain 0 1 2 3
16. Leaf litter in channel (January – September) 1.5 1 0.5 0
17. Sediment on plants or on debris 0 0.5 1 1.5 
18. Organic debris lines or piles (wrack lines) 0 0.5 1 1.5 
19. Hydric soils in channel bed or sides of channel No = 0 Yes = 1.5 

C. Biology  (Subtotal =         ) Absent Weak Moderate Strong 
20. Fibrous roots in channel bed 1 3 2 1 0
21. Rooted plants in the thalweg 1 3 2 1 0
22. Crayfish in stream (exclude in floodplain) 0 1 2 3
23. Bivalves/mussels  0 1 2 3
24. Amphibians 0 0.5 1 1.5 
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 1.5 
28.Wetland plants in channel bed 2 0 0.5 1 1.5
1 Focus is on the presence of terrestrial plants.       2 Focus is on the presence of aquatic or wetland plants. 

Total Points = ____________ 

Under Normal Conditions, Watercourse is a Wet Weather 
Conveyance if Secondary Indicator Score < 19 points

Notes : 

 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Secondary Field Indicator Evaluation 

A.  Geomorphology (Subtotal =       ) Absent Weak Moderate Strong 
 1. Continuous bed and bank 0 1 2 3
 2. Sinuous channel 0 1 2 3
 3. In-channel structure: riffle-pool sequences 0 1 2 3
 4. Sorting of soil textures or other substrate 0 1 2 3
 5.  Active/relic floodplain 0 0.5 1 1.5
 6.  Depositional bars or benches 0 1 2 3
 7.  Braided channel 0 1 2 3
 8.  Recent alluvial deposits 0 0.5 1 1.5 
 9.  Natural levees 0 1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 0.5 1 1.5 
12. Natural valley or drainageway 0 0.5 1 1.5 
13. At least second order channel on existing USGS or 
     NRCS map No = 0 Yes = 3 

B.  Hydrology (Subtotal =         ) Absent Weak Moderate Strong 
14. Subsurface flow/discharge into channel 0 1 2 3
15. Water in channel and >48 hours since sig. rain 0 1 2 3
16. Leaf litter in channel (January – September) 1.5 1 0.5 0
17. Sediment on plants or on debris 0 0.5 1 1.5 
18. Organic debris lines or piles (wrack lines) 0 0.5 1 1.5 
19. Hydric soils in channel bed or sides of channel No = 0 Yes = 1.5 

C. Biology  (Subtotal =         ) Absent Weak Moderate Strong 
20. Fibrous roots in channel bed 1 3 2 1 0
21. Rooted plants in the thalweg 1 3 2 1 0
22. Crayfish in stream (exclude in floodplain) 0 1 2 3
23. Bivalves/mussels  0 1 2 3
24. Amphibians 0 0.5 1 1.5 
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 1.5 
28.Wetland plants in channel bed 2 0 0.5 1 1.5
1 Focus is on the presence of terrestrial plants.       2 Focus is on the presence of aquatic or wetland plants. 

Total Points = ____________ 

Under Normal Conditions, Watercourse is a Wet Weather 
Conveyance if Secondary Indicator Score < 19 points

Notes : 

 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Secondary Field Indicator Evaluation 

A.  Geomorphology (Subtotal =       ) Absent Weak Moderate Strong 
 1. Continuous bed and bank 0 1 2 3
 2. Sinuous channel 0 1 2 3
 3. In-channel structure: riffle-pool sequences 0 1 2 3
 4. Sorting of soil textures or other substrate 0 1 2 3
 5.  Active/relic floodplain 0 0.5 1 1.5
 6.  Depositional bars or benches 0 1 2 3
 7.  Braided channel 0 1 2 3
 8.  Recent alluvial deposits 0 0.5 1 1.5 
 9.  Natural levees 0 1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 0.5 1 1.5 
12. Natural valley or drainageway 0 0.5 1 1.5 
13. At least second order channel on existing USGS or 
     NRCS map No = 0 Yes = 3 

B.  Hydrology (Subtotal =         ) Absent Weak Moderate Strong 
14. Subsurface flow/discharge into channel 0 1 2 3
15. Water in channel and >48 hours since sig. rain 0 1 2 3
16. Leaf litter in channel (January – September) 1.5 1 0.5 0
17. Sediment on plants or on debris 0 0.5 1 1.5 
18. Organic debris lines or piles (wrack lines) 0 0.5 1 1.5 
19. Hydric soils in channel bed or sides of channel No = 0 Yes = 1.5 

C. Biology  (Subtotal =         ) Absent Weak Moderate Strong 
20. Fibrous roots in channel bed 1 3 2 1 0
21. Rooted plants in the thalweg 1 3 2 1 0
22. Crayfish in stream (exclude in floodplain) 0 1 2 3
23. Bivalves/mussels  0 1 2 3
24. Amphibians 0 0.5 1 1.5 
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 1.5 
28.Wetland plants in channel bed 2 0 0.5 1 1.5
1 Focus is on the presence of terrestrial plants.       2 Focus is on the presence of aquatic or wetland plants. 

Total Points = ____________ 

Under Normal Conditions, Watercourse is a Wet Weather 
Conveyance if Secondary Indicator Score < 19 points

Notes : 

 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Hydrologic Determination Field Data Sheet 
Tennessee Division of Water Pollution Control, Version 1.5

Named Waterbody: Date/Time: 

Assessors/Affiliation: Project ID : 

Site Name/Description:

Site Location:

HUC (12 digit): Lat/Long: 

Previous Rainfall (7-days) : 
Precipitation this Season vs. Normal :   abnormally wet     elevated     average   low    abnormally dry    unknown 
Source of recent & seasonal precip data : 
Watershed Size : County:

Soil Type(s) / Geology :                                                                                                                 Source:

Surrounding Land Use :
Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) : 

Severe                       Moderate                          Slight                         Absent 
 

Primary Field Indicators Observed 
 

Primary Indicators NO YES 
1.  Hydrologic feature exists solely due to a process discharge WWC 
2.  Defined bed and bank absent, vegetation composed of upland and FACU species WWC 
3.   Watercourse dry anytime during February through April 15th, under normal 
     precipitation / groundwater conditions  WWC

4.  Daily flow and precipitation records showing feature only flows in direct response 
      to rainfall WWC

5.  Presence of multiple populations of obligate lotic organisms with  2 month
     aquatic phase Stream

6.  Presence of fish (except Gambusia) Stream 
7.  Presence of naturally occurring ground water table connection Stream 
8.  Flowing water in channel and 7 days since last precip >0.1” in local watershed Stream 
9.  Evidence watercourse has been used as a supply of drinking water Stream 

NOTE:  If any Primary Indicators 1-9 = “Yes”, then no further investigation is necessary. However, 
assessors may choose to score secondary indicators as supporting evidence. 

 
In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table 

on page 2 of this sheet, and provide score below. 

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.5

 
Overall Hydrologic Determination  =  

Secondary Indicator Score (if applicable) =  

Justification / Notes : 



 
 

  
  

Secondary Field Indicator Evaluation 

A.  Geomorphology (Subtotal =       ) Absent Weak Moderate Strong 
 1. Continuous bed and bank 0 1 2 3
 2. Sinuous channel 0 1 2 3
 3. In-channel structure: riffle-pool sequences 0 1 2 3
 4. Sorting of soil textures or other substrate 0 1 2 3
 5.  Active/relic floodplain 0 0.5 1 1.5
 6.  Depositional bars or benches 0 1 2 3
 7.  Braided channel 0 1 2 3
 8.  Recent alluvial deposits 0 0.5 1 1.5 
 9.  Natural levees 0 1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 0.5 1 1.5 
12. Natural valley or drainageway 0 0.5 1 1.5 
13. At least second order channel on existing USGS or 
     NRCS map No = 0 Yes = 3 

B.  Hydrology (Subtotal =         ) Absent Weak Moderate Strong 
14. Subsurface flow/discharge into channel 0 1 2 3
15. Water in channel and >48 hours since sig. rain 0 1 2 3
16. Leaf litter in channel (January – September) 1.5 1 0.5 0
17. Sediment on plants or on debris 0 0.5 1 1.5 
18. Organic debris lines or piles (wrack lines) 0 0.5 1 1.5 
19. Hydric soils in channel bed or sides of channel No = 0 Yes = 1.5 

C. Biology  (Subtotal =         ) Absent Weak Moderate Strong 
20. Fibrous roots in channel bed 1 3 2 1 0
21. Rooted plants in the thalweg 1 3 2 1 0
22. Crayfish in stream (exclude in floodplain) 0 1 2 3
23. Bivalves/mussels  0 1 2 3
24. Amphibians 0 0.5 1 1.5 
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 1.5 
28.Wetland plants in channel bed 2 0 0.5 1 1.5
1 Focus is on the presence of terrestrial plants.       2 Focus is on the presence of aquatic or wetland plants. 

Total Points = ____________ 

Under Normal Conditions, Watercourse is a Wet Weather 
Conveyance if Secondary Indicator Score < 19 points

Notes : 

 



Calculation of Normal Weather Conditions per Tennessee Department of Environmental Conservation Protocol 
 Shelby County, Tennessee 

 Month 

Long-Term Rainfall Records 
Actual Rainfall 

Memphis
International 

Airport
Weather
Station  
(NOAA) 

Condition 
(dry, wet, 
normal) 

Condition 
Value 

Month 
Weight
Value 

Product of 
Previous

Two
Columns 

Minus One Std. 
Dev.

(DRY) 

Normal 
(Mean 

Inches) 

Plus One 
Std. Dev. 

(WET) 

1st Prior Month March 2020 2.96 
(  = 2.08) 5.04 7.12 

(  = 2.08) 9.41 Wet 3 X3 9 

2nd Prior Month February 2020 1.98 
(  = 2.28) 4.26 6.54 

(  = 2.28) 6.34 Normal 2 X2 4 

3rd Prior Month January 2020 1.51 
(  = 2.85) 4.36 7.21 

(  = 2.85) 6.44 Normal 2 X1 2 

Sum = 15 

If sum is:   Condition Value:  
6-9 The prior period has been drier than normal Dry = 1
10-14 The prior period has been normal Normal = 2 
15-18 The prior period has been wetter than normal Wet = 3 

Conclusions:  Previous 3-month period has had wetter than normal precipitation.  Actual precipitation data from Memphis International Airport Weather Station and 30-year 
normal precipitation data for Shelby County, Tennessee, from the National Weather Service NOAA Online Weather Data; local monthly precipitation standard deviations for the 
previous 3 months from the NOAA Research Physical Sciences Division for Shelby County, Tennessee (https://www.esrl.noaa.gov/psd/).



Precipitation Summary, April 01 through April 14, 2020 
Memphis International Airport Weather Station 

Date Precipitation (inches) 
04/01/2020 0

04/02/2020 0

04/03/2020 0

04/04/2020 0

04/05/2020 0

04/06/2020 0

04/07/2020 0.18

04/08/2020 0

04/09/2020 0

04/10/2020 0

04/11/2020 0.29

04/12/2020 2.60

04/13/2020 0.13

04/14/2020 0

Total 3.20

Source:  Memphis International Airport weather station, approximately 1.00 mile north of the property. 

30-Year Precipitation Averages for April for Shelby County, Tennessee (Closest NOAA data to the site; Memphis International Airport)
Metric Value (inches) 

Mean 5.57
Standard Deviation 2.96

Source:  https://www.esrl.noaa.gov



Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X

X

X

X
X

Yes X
Yes X
Yes X X No

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

3

2

Collins silt loam, 0-2% slopes, occasionally flooded, brief duration

34.997631

Hydrologic input is received from Stream 1 to the south and Pond 5 to the east.  Throughout the wetland, Stream 1 completely loses is morphology 
and dissipates into overland surface water flow as it drains in a northwesterly direction and eventually regains stream morphology before flowing out 
of the forested area as Stream 1.  Approximately 1.14 acres is wetland/upland mosaic area, while 0.47 acres that is fed by drainage from Pond 5 is 
true wetland.

4-15-2020

 -89.965395

No

Wetland 1 is a comprised mostly of a 60/40  wetland/upland mosaic; there is an offshoot drainageway from Pond 5 into Wetland 1 that is excluded 
from the mosaic. See Figures 6 and 7 for geographic representation of wetlands and other onsite aquatic resources.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

WET 1

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

0-2Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

35

r = 30'

718

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

FACU

35

5
5

r = 15'

10

Hydrophytic Vegetation Indicators:

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FACW

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FACU

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No

Yes
No

Absolute 
% Cover

25

)r = 5'

10

10

Rosa multiflora

Juncus coriaceus

5
Parthenocissus quinquefolia

Carex blanda

No

WET 1

4

4

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No
(B)

Indicator 
Status

35

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

100.0%

(A)Yes
Yes

FAC
FAC

14

FAC

(A)
Prevalence Index  = B/A =

70
Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?)Tree Stratum

Acer rubrum

Liquidambar styraciflua

Ulmus americana

Lonicera japonica FACU

)
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X

Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Distinct redox concentrations

roots present

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

20

Loc2

M

Texture Remarks

Prominent redox concentrations

Loamy/Clayey

%

M

(inches) Color (moist)

10YR 4/6

C

70

10YR 5/1

3-11

0-3 100

10YR 6/4

10

10YR 4/1

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Hydric matrix present in the top 3 inches below ground surface.

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X
X

X X
X

X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

WET 2

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

0-12Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Co & GgD3 (see remarks)

34.999768

Hydrology is fed by seepage through pond berm upgradient of Wetland 2 (D2).  Perched water table (A2) observed is likely from shallow surface 
water around data collection point filling the soil pit. B9: Few leaves present.

4-15-2020

-89.969078

No

Wetland 2 exhibits drainage patterns indicative of periods of overland sheet flow though most of its area, except for an upland “island” area.
Hydrologic input received via seepage through the Pond 3 containment berm upgradient of Wetland 2. 
Co = Collins silt loam, 0 to 2 percent slopes, occasionally flooded, brief duration
GgD3 = Grenada complex, 5 to 12 percent slopes, severely eroded

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

sloped

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

3
2
2

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

Toxicodendron radicans FAC

)

)

Ulmus americana

Tree Stratum
Acer rubrum

Ligustrum sinense

Prunus serotina

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

70

15

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FACU

2 - Dominance Test is >50%

Yes
Yes

FAC
FAC

Yes

14

FAC

FACU

WET 2

3

4

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No
(B)

Indicator 
Status

35

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

75.0%

(A)

40
Ligustrum sinense

10
Rubus argutus

Parthenocissus quinquefolia

No

Absolute 
% Cover

25

)r = 5'

10

Hydrophytic Vegetation Indicators:

3

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

35

5

r = 15'

8
15

10

1333

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

65

r = 30'
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X
X

Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Hydric matrix present in the top 3 inches below ground surface.

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 2

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

60

M

(inches) Color (moist)

10

C10YR 5/12-12 10YR 5/6

0-2 2065

10YR 4/6

30

10YR 2/1

15

10YR 3/6

Loc2

M

Texture Remarks

Prominent redox concentrations

Faint redox concentrations

Mucky Loam/ClayC

Loamy/Clayey

%

M

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 4/1

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

Prominent redox concentrations

mucky

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)
Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X

X

X X
X
X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

WET 3

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

0-2Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Loring silt loam, 5 to 12 percent slopes, severely eroded

35.004463

D2: Drains into a linear non-water of the United States. D3: hard cap at 9 inches; possibly concrete from historical foundation.

4-16-2020

-89.966759

No

Wetland 3 is a low-lying, mostly flat area just south of the toe of a slope that rises up to the gas pipeline easement cleared area; the wetland drains 
eastward into WWC 6. 

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat area near toe of slope

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

2

2

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

Ulmus americana FAC

r = 30' )

30

30 YesSmilax rotundifolia FAC

)

Ligustrum sinense

Diospyros virginiana

Tree Stratum
Diospyros virginiana

Liquidambar styraciflua

Ulmus americana

Liquidambar styraciflua

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

120

15

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

10
FAC

Yes
Yes

FAC
FAC

Yes

Yes

24

FAC

FAC

WET 3

10

10

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Yes
(B)No FAC

Indicator 
Status

40

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

100.0%

(A)

10

Persicaria maculosa

Diospyros virginiana

3
Cyperus pseudovegetus

Smilax rotundifolia

No

Absolute 
% Cover

35

Yes

)r = 5'

15

25

Hydrophytic Vegetation Indicators:

8

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FACW

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No

Yes
Yes

FACW

60

2
2

FAC

r = 15'

20
40

3

4

6

10

15
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

20

20

r = 30'

Quercus nigra
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X

X

Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Possible historical building foundations may be present around this area.

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 3

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

(inches) Color (moist)

10YR 5/4

C

75

10YR 3/4

2-9

0-2 1585

10YR 5/1

10

10YR 5/1

15

Loc2

M

Texture Remarks

Faint redox concentrations

Loamy/Clayey

Loamy/Clayey

C

%

M

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 5/6

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

Distinct redox concentrations

few roots and organic debris present

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?9

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)
Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Unkown (concrete?)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X X
X

X

X
X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

WET 4

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

2-5Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Gs and MeB2 (see remarks)

35.001613

Wetland 4 is a 60/40 wetland/upland mosaic immediately upgradient of and adjacent to the inception of a Stream 2. Surface water observed in less 
than 50% of the area. Wetland 4 drains into Stream 2.

4-16-2020

-89.964715

No

Gs = Gullied land, silty (udorthent, silty)
MeB2 = Memphis silt loam, 2 to 5 percent slopes, moderately eroded, northern phase
Wetland 4 is a 60/40 wetland/upland mosaic immediately upgradient of and adjacent to the inception of a Stream 2.  Surface water observed in less 
than 50 percent of the wetland, and drainage patterns indicate times of overland sheet flow.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

2
1
12

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

r = 30' )

)

Quercus rubra

Ulmus americana

Tree Stratum
Ulmus americana

Quercus nigra

Ulmus americana

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

90

20

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FACW

2 - Dominance Test is >50%

5
FAC

Yes
Yes

FAC
FAC

Yes

No

18

FAC

FAC

WET 4

5

5

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No
(B)

Indicator 
Status

55

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

100.0%

(A)

5Styrax americanus

Absolute 
% Cover

25

Yes

)r = 5'

10

10

Hydrophytic Vegetation Indicators:

7

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

45

FACU

r = 15'

18
35

13

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

5

r = 30'

Ligustrum sinense
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X

X

X
Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 4

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

50

M

M

(inches) Color (moist)

10YR 6/1

20

C

60

10YR 5/6

3-8

8-12 10YR 6/1

0-3 100

10YR 5/6

25

10YR 5/1

C5

40

10YR 3/3

Loc2

M

Texture Remarks

Prominent redox concentrations

Distinct redox concentrations

Prominent redox concentrations

Loamy/Clayey

Loamy/Clayey

Loamy/Clayey

%

M

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 2/2

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

Prominent redox concentrations

Topped with organic debris

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)
Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X
X

X

X

X

Yes X
Yes X
Yes X X No

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

6
6
12

Fm and Gs (see remarks)

35.001480

Water table observed is likely seepage from surrounding surface water into soil pit.

4-16-2020

-89.964156

No

Fm = Falaya silt loam
Gs = Gullied land, silty (udorthent, silty)
Wetland 5 is a winding drainageway, very narrow at some portions of its length, that drains into Stream 3.  There is a shallowly-ponded depressional 
area where the data was collected.

HYDROLOGY

NAD 83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

drainageway

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

Riverine

WET 5

concave

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

40

r = 30'

Ligustrum sinense

820

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

FAC

40

5
5

r = 15'

18
35

10

Hydrophytic Vegetation Indicators:

7

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FACU

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No

Yes
No

Absolute 
% Cover

25

Yes

)r =5'

10

15

15

Toxicodendron radicans

Lonicera japonica

5
Smilax rotundifolia

Campsis radicans

No

WET 5

5

6

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No
(B)

Indicator 
Status

40

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

83.3%

(A)

FAC

Yes
Yes

FAC
FAC

Yes

16

FAC

FAC

(A)
Prevalence Index  = B/A =

80

25

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?)

Ulmus americana

Tree Stratum
Ulmus americana

Liquidambar styraciflua

Quercus nigra

Ligustrum sinense FAC

)
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X

X
Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Prominent redox concentrations

Distinct redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 6/2

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

25

10YR 3/2

Loc2

M

Texture Remarks

Distinct redox concentrations

Distinct redox concentrations

C

%

M

(inches) Color (moist)

10YR 6/2

5

C

55

10YR 3/3

3-12

0-3 1585

10YR 4/6

15

10YR 3/1

M

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 5

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X

X

X X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

Riverine

WET 6

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Falaya silt loam

35.002069

4-16-2020

-89.963553

No

Wetland 6 exhibits numerous scattered puddles of shallow surface water and mucky surface soil within a drainageway area where Stream 3 
completely loses its morphology througout this wetland.

HYDROLOGY

NAD 83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

drainageway

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

2

12

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

2

Ligustrum sinense FAC

r = 30' )

5

5 YesParthenocissus quinquefolia FACU

)

Cayra glabra

Tree Stratum
Ulmus americana

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

60

30

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

FAC

Yes FAC

Yes

12

FACU

WET 6

5

9

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

(B)

Indicator 
Status

60

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

55.6%

(A)

1
Galium aparine

10

Parthenocissus quinquefolia

Acer negundo

5
Lonicera japonica

Smilax rotundifolia

Yes

Absolute 
% Cover

Yes

)r =5'

20

Hydrophytic Vegetation Indicators:

10

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes

FACU
FAC

FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

FACU

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

Yes
No

Yes
Yes

FACU

No

30

3

5
5

r = 15'

25
50

5

Chasmanthium latifolium

8

1

18

3
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

36

No
Carex blanda

r = 30'

Ligustrum sinense
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X

X

X
Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 6

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

(inches) Color (moist)

10YR 5/2

C

70

10YR 2/2

3-10

0-3 100

10YR 3/4

5

10YR 3/1

25

Loc2

M

Texture Remarks

Distinct redox concentrations

Loamy/Clayey

Loamy/Clayey

%

M

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

Distinct redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)
Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X

X

X
X X

X

Yes X
Yes X
Yes X X No

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

1

12

Falaya silt loam and Gullied land, silty (udorthent, silty)

35.003052

4-16-2020

-89.963711

No

Wetland 7 exhibits numerous scattered puddles of shallow surface water and mucky surface soil within a drainageway area where Stream 3 
completely loses its morphology througout this wetland.

HYDROLOGY

NAD 83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

drainageway

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

Riverine

WET 6

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

No

40

r = 30'

Ulmus americana

8

3

20

8
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

15

FAC

r = 15'

55
110

10

FACU
Hydrophytic Vegetation Indicators:

22

FAC

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

Yes

Absolute 
% Cover

Yes

)r =5'

30

No
Quercus nigra

30
Ligustrum sinense

Lonicera japonica

WET 6

6

7

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

(B)

Indicator 
Status

30

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

85.7%

(A)

25
15

FAC

Carya glabra

Yes FAC

Yes

Yes

6

FAC

(A)
Prevalence Index  = B/A =

30

35

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FACU

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

Toxicodendron radicans FAC

)

5

Acer negundo

Ligustrum sinense

Tree Stratum
Liquidambar styraciflua

r = 30' )

15

15 Yes
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X

X
Sandy Mucky Mineral (S1) (LRR O, S) X

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Mucky, roots present

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

10YR 4/6

Loc2

M

Texture Remarks

Distinct redox concentrations

Prominent redox concentrations

Loamy/Clayey

Loamy/Clayey

Loamy/Clayey

%(inches) Color (moist)

10YR 3/1

20

C

100

10YR 3/4

3-6

6-12 10YR 5/1

0-3 100

30

10YR 2/1

M

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 6

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

50

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X X
X

X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

none

WET 9

concave

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Loring silt loam, 8 to 12 percent slopes, eroded

34.9969967

4-15-2020

-89.9688007

No

Wetland 9 is a depressional feature with ponded surface water observed. Wetland 9 drains at the western end into a linear non-WOTUS that 
subsequently drains into Wetland 10.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

depression

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

3
2
12

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3

Ligustrum sinense FAC

r = 30' )

15

15 YesToxicodendron radicans FAC

)

Carya glabra

Quercus nigra

Tree Stratum
Liquidambar styraciflua

Populus deltoides

Quercus nigra

Ulmus americana

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

90

20

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

5
5

FAC

Diospyros virginiana

Yes
Yes

FAC
FAC

Yes

No

18

FAC

FAC

WET 9

8

8

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Yes
(B)Yes FAC

Indicator 
Status

45

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

100.0%

(A)

2
Liquidambar styraciflua

Toxicodendron radicans 2

40

No

Parthenocissus quinquefolia

Geum canadense

5
Lonicera japonica

Chasmanthium latifolium

No

Absolute 
% Cover

15

Yes

)r = 5'

10

15

No
Hydrophytic Vegetation Indicators:

8

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes

FAC
FACU

FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

FACU

FAC

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

No
No

FACU

No

45

5

5
5

FACU

r = 15'

20
40

5

FAC

Sambucus canadensis

15

3

36

8
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

15

72

No
Galium aparine

r = 30'

Ligustrum sinense
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X

X

Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 9

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

83

M

(inches) Color (moist)

5

C7.5YR 5/62-12 10YR 5/6

0-2 1085

7.5YR 5/8

12

10YR 5/2

5

10YR 5/1

Loc2

M

Texture Remarks

Faint redox concentrations

Prominent redox concentrations

Loamy/ClayeyC

Loamy/Clayey

%

PL

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

5YR 4/6

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

Prominent redox concentrations

Prominent redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)
Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X X
X

X

X

Yes X
Yes X
Yes X X No

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

6
3
15

Water

34.996614

4-15-2020

-89.969313

No

Wetland 10 is a depressional area that receives hydrologic input at its eastern end from a linear non-WOTUS, traversing through a low-elevation or 
breached point in a berm, and extending westward beyond the berm as a narrow drainageway that connects to Stream 5.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

depression & linear drainageway

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

none

WET 10

concave

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

Liquidambar styraciflua

Carya glabra

15

127

No

r = 30'

2664

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

FACU

FAC

50

3

12
5

FAC
10

r = 15'

8
15

30

Rubus argutus

Hydrophytic Vegetation Indicators:

3

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes

FACU

FACU

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

FACU

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

Yes
No

Absolute 
% Cover

No

20

)r = 5'

15

No
10

Ligustrum sinense

5

Galium aparine

60

Parthenocissus quinquefolia

Parthenocissus quinquefolia

15
Rosa multiflora

Microstegium vimineum

No

WET 10

6

7

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Yes
(B)Yes FAC

Indicator 
Status

25

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

85.7%

(A)Yes
Yes

FACW
FAC

Yes

20

FAC

No

FAC

(A)
Prevalence Index  = B/A =

100

15

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:FACU

Dominant 
Species?)

Ligustrum sinense

Tree Stratum
Populus deltoides

Platanus occidentalis

Quercus nigra

Ulmus americana

2

Carex blanda FAC

r = 30' )
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X

X

Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Prominent redox concentrations

Prominent redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 5/6

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

10

Loc2

M

Texture Remarks

Distinct redox concentrations

Loamy/ClayeyC

%

M

(inches) Color (moist)

10YR 4/1

C

85

10YR 5/4

6-15

0-6 2080

10YR 5/8

5

10YR 5/1

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

WET 10

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
No X X

X No

X
X

X

X

Yes X
Yes X
Yes X X No

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

Collins silt loam, 0-2% slopes, occasionally flooded, brief duration

34.997306

4-15-2020

-89.965413

No

Upland 1 is taken within the 60/40  wetland/upland mosaic area of Wetland 1, to confirm that upland soil conditions exist within the mosaic area. See 
Figures 6 and 7 for geographic representation of Wetland 1 mosaic area.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

UPL 1

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

0-2Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

25

r = 30'

513

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

13

2

r = 15'

5

Hydrophytic Vegetation Indicators:

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

Yes
No

Absolute 
% Cover

10

)r = 5'

10

15
Smilax rotundifolia

3
Ulmus americana

Carex blanda

No

UPL 1

4

5

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Yes
(B)

Indicator 
Status

5

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

80.0%

(A)Yes
Yes

FAC
FAC

5

UPL

(A)
Prevalence Index  = B/A =

25
Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?)Tree Stratum

Ulmus americana

Acer rubrum

Pyrus calleryana

Parthenocissus quinquefolia FACU

r = 30' )
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Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Faint redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 5/1

10YR 5/1

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

10

10YR 3/4

Loc2

M

Texture Remarks

Faint redox concentrations

Faint redox concentrations

Distinct redox concentrations

Faint redox concentrations

Loamy/ClayeyC

Loamy/Clayey

M

%

M

(inches) Color (moist)

10

C10YR 6/32-12 10YR 4/3

0-2 2070

10YR 4/4

10

10YR 5/3

C3

2 C

M

M

10YR 2/2

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

UPL 1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

78

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
No X X
No X

Yes X
Yes X
Yes X No X

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

Grenada complex, 5 to 12 percent slopes, severely eroded

34.99971

Upland 2 data was collected at an upland "island" within Wetland 2 area; as such, there is hydrology nearby (i.e., throughout Wetland 2) that is not 
applicable to the upland "island" area. See Wetland 2 Data Form for additional details.

4-15-20

-89.969186

No

Upland 2 data was collected at an upland "island" mound within Wetland 2 area. 

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

sloped

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

UPL 2

convex

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

5-12Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

37

r = 30'

819

=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

FACU

48

2
2

r = 15'

5

Hydrophytic Vegetation Indicators:

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No

No
No

Absolute 
% Cover

25

)r = 5'
25

Galium aparine

Ligustrum sinense

3
Acer rubrum

Parthenocissus quinquefolia

No

UPL 2

2

3

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

(B)

Indicator 
Status

70

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

66.7%

(A)Yes
Yes

FAC
FAC

19

(A)
Prevalence Index  = B/A =

95
Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FACU

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?)Tree Stratum

Ligustrum sinense

Liquidambar styraciflua

Carex blanda FAC

r = 30' )
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Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Distinct redox concentrations

Distinct redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 4/6

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

15

Loc2 Texture Remarks

C

%

M

(inches) Color (moist)

10YR 4/6 854-12

0-4 3070

10YR 3/3

10YR 3/3

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

UPL 2

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Possibly fill material present within the upland "island" area.

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
No X X

X No

X
X

X

X
X

X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

UPL 3

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Grenada complex, 5 to 12 percent slopes, severely eroded

35.0028964

4-16-2020

-89.9700026

No

Data was collected at Upland 3 to investigate the potential presence/absence of hydric soil between 2 linear non-waters of the U.S. that receive 
hydrology from seepage / overflow from a berm that containing Pond 1 surface water. Hydric soil not observed at Upland 3.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

1

10

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

FACNo

2

Smilax rotundifolia FAC

r = 30' )

5

10

Vitis rotundifolia

5
FAC

Yes
Yes

Parthenocissus quinquefolia FACU

)

Ligustrum sinense

Tree Stratum
Ulmus americana

Liquidambar styraciflua

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

80

10

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

FACU

Yes
Yes

FAC
FAC

Yes

16

FAC

UPL 3

7

9

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

(B)

Indicator 
Status

50

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

77.8%

(A)

2
Galium aparine

Quercus falcata 2

10

No

Lonicera japonica

Ligustrum sinense

5
Carya glabra

Chasmanthium latifolium

No

Absolute 
% Cover

30

Yes

)r = 5'

10

Hydrophytic Vegetation Indicators:

4

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes

FACU
FAC

FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FACW

FACU

FACU

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

Yes
Yes

FACU

No

40

3

2

3
3

Rubus argutus

r = 30'

10
20

5

Solidago gigantea

8

2

19

5
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

37

No
Myosotis macrosperma

r = 30'

Quercus falcata
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Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

UPL 3

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

(inches) Color (moist)

0-10 4045

10YR 3/6

10YR 4/6

15

Loc2 Texture Remarks

C

%

M

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 6/1

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

Faint redox concentrations

Prominent redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?10

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)
Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

roots

ENG FORM 6116-2-SG, JUL 2018 Atlantic and Gulf Coastal Plain – Version 2.0



Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
No X X

X No

X
X

X

X

Yes X
Yes X
Yes X X No

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

UPL 4

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Gullied land, silty (udorthent, silty)

35.004842

There is a small (10' x 10') puddle next to Upland 4 data collection point that drains into linear non-water of the U.S.

4-16-2020

-89.965499

No

Data was collected at Upland 4 to investigate the potential presence/absence of hydric soil due to observation in the field of a puddle (approximately 
10’ x 10’) that drains into a nearby linear non-water of the U.S.  Hydric soil not observed at Upland 4.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

3Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

Lonicera japonica FACU

r = 30' )

15

15 YesLonicera japonica FACU

)

Carya glabra

Ulmus americana

Tree Stratum
Pyrus calleryana

Populus deltoides

Liquidambar styraciflua

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

75

30

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FAC

2 - Dominance Test is >50%

15
15

FAC

Styrax americanus

Yes
Yes

FAC
UPL

Yes

No

15

FAC

FAC

UPL 4

5

7

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Yes
(B)

Indicator 
Status

30

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

71.4%

(A)

20
Carex blanda

5

Ligustrum sinense

Absolute 
% Cover

25

Yes

)r = 5'

20

20

No
Hydrophytic Vegetation Indicators:

16

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FAC

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

38

FACU

r = 15'

40
80

5

FACW

6

3

15

8
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

30

r = 30'

Diospyros virginiana
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Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Faint redox concentrations

Faint redox concentrations

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

C

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

10YR 5/1

5-11

10YR 3/1

Color (moist) Type1

C

Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

M

Loamy/Clayey

10

10YR 5/2

Loc2

M

Texture Remarks

Faint redox concentrations

Prominent redox concentrations

Loamy/Clayey

Loamy/Clayey

C

%

M

(inches) Color (moist)

10YR 3/3

35

C10YR 2/1

1-5

0-1 4060

10YR 4/2

35

10YR 3/3

5

PL10YR 5/6

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

UPL 4

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

60

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

No X
No X X
No X

Yes X
Yes X
Yes X No X

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

Gullied land, silty (udorthent, silty)

35.001973

4-16-2020

-89.964461

No

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

flat

Yes

LRR P, MLRA 134

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

UPL 5

none

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7.
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

15

85

r = 30'

Ilex vomitoria

17

2

43

5
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

FACU

38

5

5
5

r = 15'

8
15

10

Parthenocissus quinquefolia

Hydrophytic Vegetation Indicators:

3

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FACU

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FACU

FAC

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

No
No

Absolute 
% Cover

20

Yes

)r = 5'

5

20

50

Lonicera japonica

Lespedeza cuneata

10
Ligustrum sinense

Polytrichum commune

No

UPL 5

1

8

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

Yes
(B)Yes FACU

Indicator 
Status

20

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

12.5%

(A)

FAC

Yes
Yes

FACU
UPL

Yes

15

FACU

UPL

(A)
Prevalence Index  = B/A =

75

10

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

UPL

2 - Dominance Test is >50%

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

Lonicera japonica FACU

)

Carya illinoinensis

Tree Stratum
Cornus florida

Juniperus virginiana

Pyrus calleryana

Ulmus alata

Polystichum acrostichoides FACU

r = 30' )

10

10 Yes
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Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Iron-Manganese Masses (F12) (LRR O, P, T)

Barrier Islands 1 cm Muck (S12)
(MLRA 153B, 153D)

Depleted Dark Surface (F7)

Delta Ochric (F17) (MLRA 151)

Dark Surface (S7) (LRR P, S, T, U)
Polyvalue Below Surface (S8)

Restrictive Layer (if observed):
Type:

   (outside MLRA 150A, 150B)
Piedmont Floodplain Soils (F19) (LRR P, T)

Very Shallow Dark Surface (F22)

Anomalous Bright Floodplain Soils (F20)

3Indicators of hydrophytic vegetation and

Hydric Soil Present?

(MLRA 149A, 153C, 153D)

Marl (F10) (LRR U)
Depleted Ochric (F11) (MLRA 151)

   (MLRA 153B)
Red Parent Material (F21)

Redox Depressions (F8)

Umbric Surface (F13) (LRR P, T, U)

Thick Dark Surface (A12)

Histosol (A1)

Barrier Islands Low Chroma Matrix (TS7)

Depleted Below Dark Surface (A11)

Thin Dark Surface (S9) (LRR S, T, U)
Histic Epipedon (A2)

%
Matrix

Color (moist) Type1
Redox FeaturesDepth

Loamy Gleyed Matrix (F2)

Loc2 Texture Remarks

Loamy/Clayey

Loamy/Clayey

Loamy/Clayey

%(inches) Color (moist)

10YR 4/3 1001-3

3-12 10YR 4/4

0-1 1007.5YR 3/2

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)

UPL 5

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

100

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)
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Project/Site:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X No

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
No X X
No X

Yes X
Yes X
Yes X No X

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Atlantic and Gulf Coastal Plain Region

See ERDC/EL TR-07-24; the proponent agency is CECW-CO-R

OMB Control #: 0710-xxxx, Exp: Pending
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

NWI classification:

Water Marks (B1)

Sampling Date:Memphis, Shelby County

TNMemphis - Shelby County Airport Authority

East Holmes Road and Swinnea Road City/County:

Slope (%):

None

UPL 6

convex

Section, Township, Range:Aaron Conti, Velita Thornton

Primary Indicators (minimum of one is required; check all that apply)

Are climatic / hydrologic conditions on the site typical for this time of year?

Local relief (concave, convex, none):Landform (hillside, terrace, etc.):

Yes

Remarks:

Water

34.996679

4-15-2020

-89.969516

No

Upland 6 was taken as an upland reference data point for Wetland 9, on top of a berm that nearly bisects Wetland 9.

HYDROLOGY

NAD83

Is the Sampled Area
within a Wetland? Yes

(If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

berm

Yes

LRR P, MLRA 134 Datum:

Surface Soil Cracks (B6)

Drainage Patterns (B10)
Aquatic Fauna (B13)
Marl Deposits (B15) (LRR U)

Yes

Remarks:

NWI, NRCS Soil Survey, USGS, ESRI, Google Earth
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Field Observations:

Water Table Present? No
No

Depth (inches):
Depth (inches):
Depth (inches):

No

(includes capillary fringe)

Surface Water Present?

Wetland Hydrology Present?

Moss Trim Lines (B16)
Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Sphagnum Moss (D8) (LRR T, U)

Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres on Living Roots (C3)
Presence of Reduced Iron (C4)

Drift Deposits (B3)
Algal Mat or Crust (B4)

Sediment Deposits (B2)

Saturation Present?

Water-Stained Leaves (B9)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)
Other (Explain in Remarks)Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)

Saturation (A3)

Sparsely Vegetated Concave Surface (B8)

Are “Normal Circumstances” present?

Wetland Hydrology Present?

Surface Water (A1)
High Water Table (A2)

Yes

Hydrophytic Vegetation Present?
Hydric Soil Present? 

Yes

Secondary Indicators (minimum of two required)Wetland Hydrology Indicators:

(If needed, explain any answers in Remarks.)

No
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Sampling Point:

(Plot size:
1.
2.
3.
4.
5.
6. (A/B)
7.
8.

x 1 =
50% of total cover: 20% of total cover: x 2 =

Sapling/Shrub Stratum (Plot size: x 3 =
1. x 4 =
2. x 5 =
3. Column Totals: (B)
4.
5.
6.
7. X
8.

50% of total cover: 20% of total cover:
Herb Stratum (Plot size:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

50% of total cover: 20% of total cover:
Woody Vine Stratum (Plot size:
1.
2.
3.
4.
5.

50% of total cover: 20% of total cover: X

Toxicodendron radicans FAC

r = 30' )

5

20

Parthenocissus quinquefolia

15
FACU

Yes
Yes

Toxicodendron radicans FAC

)

Quercus nigra

Ligustrum sinense

Tree Stratum
Liquidambar styraciflua

Ulmus americana

Quercus michauxii

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Total % Cover of:
Prevalence Index worksheet:

Dominant 
Species?

(A)
Prevalence Index  = B/A =

60

10

Multiply by:

UPL species

)

=Total Cover

1 - Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation1 (Explain)

FACU

2 - Dominance Test is >50%

10
FAC

Yes
Yes

FAC
FAC

Yes

Yes

12

FAC

FAC

UPL 6

7

10

FACU species

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

No
(B)

Indicator 
Status

35

VEGETATION (Four Strata) – Use scientific names of plants.

OBL species
FACW species
FAC species

70.0%

(A)

45

Galium aparine

Parthenocissus quinquefolia

20
Lonicera japonica

Podophyllum peltatum

No

Absolute 
% Cover

15

Yes

)r = 5'

10

10

Hydrophytic Vegetation Indicators:

6

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Yes
FACU

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

FAC

FACU

=Total Cover

Definitions of Four Vegetation Strata:

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

No
No

Yes
Yes

FACU

30

2

5
3

FAC

r = 15'

15
30

25

Acer negundo

20

4

50

10
=Total Cover

Remarks:  (If observed, list morphological adaptations below.)

Hydrophytic 
Vegetation 
Present? Yes No

3 - Prevalence Index is 3.01

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Woody Vine – All woody vines greater than 3.28 ft in 
height.

=Total Cover

100

r = 30'

Ulmus americana
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Sandy Mucky Mineral (S1) (LRR O, S)

Reduced Vertic (F18) (MLRA 150A, 150B)

Depth (inches): X

Roots and organic debris present in top layer (0-2"). Berm may be historically constructed from fill material.

(LRR S, T, U)
(MLRA 138, 152A in FL, 154)

Piedmont Floodplain Soils (F19) (MLRA 149A)

   (outside MLRA 138, 152A in FL, 154)

   (MLRA 153B, 153D)
Other (Explain in Remarks)

Anomalous Bright Floodplain Soils (F20)

Very Shallow Dark Surface (F22)     wetland hydrology must be present,
    unless disturbed or problematic.

Redox Dark Surface (F6)

Loamy Mucky Mineral (F1) (LRR O)

Depleted Matrix (F3)

   (outside MLRA 150A)
Coast Prairie Redox (A16)Black Histic (A3)

Sandy Redox (S5)
Stripped Matrix (S6)

Remarks:

Coast Prairie Redox (A16) (MLRA 150A)

Sandy Gleyed Matrix (S4)

SOIL Sampling Point:

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

1 cm Muck (A9) (LRR O)
2 cm Muck (A10) (LRR S)

Reduced Vertic (F18)

NoYes

Hydrogen Sulfide (A4)
Stratified Layers (A5)
Organic Bodies (A6) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)
1 cm Muck (A9) (LRR P, T)
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Attachment C 
Photo Log



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 1: Photo of wet weather conveyance (WWC) 1, facing north. (35.003335°, -89.970269°) 

Photo 2: Photo of pond 1, facing north. (35.002988°, -89.969974°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 3: Overview of WWC 2 (and Upland 3 data point), taken from the Pond 1 south berm, facing 
south. (35.002988°, -89.969974°) 

Photo 4: Overview of WWC 3, facing south. (35.002716°, -89.970382°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 5: Representative overview photo of Stream 1, facing northwest. (35.001349°, -89.970553°) 

Photo 6: Overview of WWC 4, facing north. (35.001296°, -89.970704°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 7: Overview of Pond 2, which drains via a seep into WWC 5, facing south. (35.000748°, 
-89.970652°) 

Photo 8: Overview of WWC 5, facing north. (35.001265°, -89.970543°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 9: View of breach in Pond 3 berm, which drains into WWC 7, facing south. (34.99942°, 
-89.969566°) 

Photo 10: Overview of WWC 7, which receives drainage from Pond 3 breach, facing west (34.999476°, 
-89.969582°). 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 11: Overview of Wetland 2, which receives drainage from WWC 7 and drains into Stream 1, 
facing south. (34.99977°, -89.969094°) 

Photo 12: Overview of upland “island” (Upland 2) within Wetland 2, facing south. (34.999704°, 
-89.969185°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 13: Representative view of WWC 8, facing west. (34.999498°, -89.96831°) 

Photo 14: Overview of Wetland 1, a mostly 60%/40% wetland/upland mosaic wetland, facing south.  
Wetland 1 is located within a drainageway absent of stream morphology. (34.99763°, 
-89.965424°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 15: Overview of Upland 1, taken within the wetland/upland mosaic area, facing south. 
(34.997301°, -89.965408°) 

Photo 16: Overview of Wetland 3, facing north. (35.004463°, -89.96676°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 17: Representative view of WWC 6, facing east. (35.004929°, -89.966132°) 

Photo 18: Overview of Upland 4, adjacent to a small puddle (left) near WWC 6, facing southeast. 
(35.004841°, -89.965494°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 19: Overview of Wetland 4, a 60%/40% wetland/upland mosaic wetland, which drains into 
Stream 2, facing north. (35.001611°, -89.964722°) 

Photo 20: Representative view of Stream 2 flowing out of the forested area, facing south.  
(35.005294°, -89.964738°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 21: Overview of Wetland 5, which drains into Stream 3, facing east. (35.001478°, -89.964156°) 

Photo 22: View of Stream 3 gaining morphology between Wetlands 5 and 6, facing south. 
(35.001614°, -89.963828°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 23: Overview of Wetland 6, in a drainageway lacking stream morphology, facing south. 
(35.002064°, -89.963546°) 

Photo 24: Overview of Wetland 7, a geomorphically-positioned drainageway lacking stream 
morphology, facing north. (35.00305°, -89.963707°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 25: View of Stream 4, which receives drainage from Streams 2 and 3, facing south. 
(35.005933°, -89.965021°) 

Photo 26: Overview of Wetland 9, which drains into WWC 9, facing east. (34.996997°, -89.968798°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020

Photo 27: Representative view of WWC 9, 
facing east.  
(34.996751°, -89.969106°) 

Photo 28: View of Wetland 10, which drains 
into Stream 5, facing east. 
(34.996613°, -89.969307°) 

Photo 29: View of the berm (Upland 6) 
bisected by Wetland 10. 
(34.996672°, -89.969509°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

Photo 30: View of Stream 5, showing a reach with weak bed and bank demarcation, facing east. 
(34.996663°, -89.970313°) 

Photo 31: View of Stream 6, showing a reach with strong bed and bank demarcation. (34.995628°, 
-89.970949°) 



Photo Log – East Holmes Road and Swinnea Road 
Aquatic Resource Assessment 

April 15 and 16, 2020 

Photo 32: View of no stream feature at northwest corner of Site, facing south.  The topographic map 
shows a blue line stream leaving the Site in the northwest corner, but the stream feature is 
no longer present.  (35.006216°, -89.972039°) 

Photo 33: View of Stream 1 historical impact, where it enters an approximately 200-foot-long culvert 
at the south utility line easement, facing south. (34.997768°, -89.96608°) 
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