Core Map Documentation for the Rabbitsfoot

Posted on EPA’s Geoplatform: June 2025
Developed by Center for Biological Diversity

EPA Reviewer Notes

The developers created this core map using EPA’ process available at:
https://www.epa.gov/endangered-species/process-epa-uses-develop-core-maps-pesticide-
use-limitation-areas. EPA reviewed the draft interim map and documentation and evaluated
if: (1) the map and documentation are consistent with EPA’s process; (2) areas included or
excluded from the interim core map are consistent with the biology, habitat, and/or recovery
needs of the species; (3) data sources are documented and appropriate; and (4) the GIS data
and mapping process are consistent with the stated intention of the developer. EPA finds that
this map is a reasonable depiction of core areas for this species and was consistent with EPA’s
mapping process.

The core map developed for Rabbitsfoot is considered interim. This core map will be used to
develop pesticide use limitation areas (PULAs) that include the Rabbitsfoot. This core map
incorporates information developed by FWS and made available to the public; however, the
core map has not been formally reviewed by FWS. This interim core map may be revised in the
future to incorporate expert feedback from FWS. This interim core map has a “limited” best
professional judgment classification because it consists of the species’ critical habitat
supplemented with occupied waterbodies named by FWS. This core map does not replace or
revise any range or designated critical habitat developed by FWS for this species.

Species Summary

The rabbitsfoot (Quadrula cylindrica cylindrica; Entity ID #3645) is a threatened aquatic
invertebrate, with designated critical habitat designated in 2020. The rabbitsfoot occurs in
continuous flowing water such as rivers, streams, and creeks, which provide the resources it
needs to survive and reproduce: suitable physical habitat and water quality conditions, food,
and host fish species.

Description of Core Map

The core map for the rabbitsfoot is based on biological information. Specifically, it is based on
the 2020 designated critical habitat and supplemented by named occupied waterbodies noted
in the 2023 Recovery Plan within the range of the species. Catchments intersecting with
occupied rivers were included in the core map as instructed by EPA’s core map process
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document. We selected the narrower of the two catchment layers that EPA provided as the

basis for including upstream and adjacent catchments.

Overlap and the map is presented below, where only 4 percent cultivated crops are overlapped

by the core map.

Table 1. Percentage of Interim Core Map Represented by NLCD?! Land Covers and Associated

Example Pesticide Use Sites/Types.

% of core
% of core map
. . map
Example pesticide represented by
. NLCD Landcover (Value) represent .
use sites/types example pesticide
ed by
use
landcover
Deciduous Forest (41) 16
Forestry Evergreen Forest (42) 3 18.3
Mixed Forest (43) 2
Pasture/Hay (81) 3
Agriculture 7
Cultivated Crops (82) 4
Open space, developed (21) 1
Mosquito adulticide, Developed, Low intensity (22) 1 .
residential Developed, Medium intensity (23) | .5
Developed, High intensity (24) 2
Woody Wetlands (90) 16
Emergent Herbaceous Wetlands 3
(95)
Invasive species Open water (11) 51 2
control
Grassland/herbaceous (71) 1
Scrub/shrub (52) 0
Barren land (rock/sand/clay; 31) 1
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1 Dewitz, J., 2023, National Land Cover Database (NLCD) 2021 Products: U.S. Geological Survey

data release, https://doi.org/10.5066/P9JZ7A03
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Figure 1. Rabbitsfoot mussel interim core map (IL, IN, OH, PA areas).
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Figure 2. Rabbitsfoot mussel interim core map (MO, KS, OK, AR, LA areas).



Evaluation of Known Location Information

Known location information was only sourced from descriptions of locations and mapping
provided by FWS in its Species Status Assessment (Appendix A) and 5 Year Review (Table 1). This
information was cross-referenced with both designated critical habitat, range, and
georeferenced mapping provided in the 2023 Recovery Plan. Designated critical habitat,
supplemented by these named rivers, formed the basis of the core map. EPA finds that this
information was robust enough to determine all known locations, therefore review of GBIF or
iNaturalist data was unnecessary. See Appendix 1 for a more robust analysis of the extant and
named locations from the SSA and 5 Year Review.

Approach Used to Create Core Map

The core map was developed using the “Process EPA Uses to Develop Core Maps for Draft
Pesticide Use Limitation Areas for Species Listed by the U.S. Fish & Wildlife Service (FWS) and
their Designated Critical Habitats” (referred to as “the process”). This core map was developed
by EPA using the 4 steps described in the process document:

1. Compile available information for a species;
2. ldentify core map type;

3. Develop the core map for the species; and
4. Document the core map

For step 1, the Center for Biological Diversity (CBD) compiled available information for the
rabbitsfoot from FWS. Appendix 1 provides the compiled information for the mussel, and
influential information includes:

e The 2015 designated critical habitat, which covers a majority of the occupied habitat at
that time.

e Inthe 2021 SSA and 2020 5 Year Review, FWS provided a list of populations and
corresponding waterbody names where the species is known to exist, which served to
supplement the designated critical habitat where new populations were found.

For step 2, CBD used the compiled information to identify the core map type. The extant
populations and corresponding waterbodies identified by FWS were located within the species
range and could be mapped using the National Hydrography Dataset (NHD) Plus. Based on this
information, CBD selected the designated critical habitat core map type supplemented by
biological information, which consists of occupied waterbodies identified in the FWS 5-Year
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Review and SSA. The designated critical habitat is a polygon, not a line. The range of the species
was not selected as the core map because it contains currently unoccupied waterbodies, but it
was used to confirm that extent of occupied river ranges that occurred outside of the
designated critical habitat.

For step 3, CBD used the best available data sources to generate the core map. All GIS data
sources used for the rabbitsfoot are discussed in process document, with the primary dataset
being the designated critical habitat layer and NHDPIlus version 2.1. For this core map, CBD used
the designated critical habitat supplemented by known locations in the form of named rivers
and streams for the rabbitsfoot as identified by FWS in the 2021 SSA and 2020 Five Year Review.
The waterbodies used to represent the known locations were clipped to the species range in
most cases, because nearly all extant populations are located within the species range based on
the FWS 5-Year Review. A very small subsection of rivers outside the species range were
included, as the latest SSA demonstrated known, recent occurrences and river viability. In most
cases, even where the population was identified at a river confluence within the range, we
clipped occupied rivers to the range. To deal with uncertainty regarding a small subset of river
miles, additional upstream areas were considered as part of the core map. However, if the
uncertainty already created a broader, county-level occupied river range, no additional river
miles were included upstream.

EPA in its process document states to include “adjacent catchments upstream of habitat” as well
as “identify the catchments flowing into habitat and locate catchments adjacent to the
catchments encompassing habitat.” EPA did not provide information on how to document
catchments in its documentation for winged mapleleaf and scaleshell, but nonetheless we have
used EPA provided resources to include the information EPA has requested. To identify and
include catchments, we intersected occupied habitat that would be included as part of the core
map with the narrower of two catchment layers provided by EPA and as recommended by the
EPA core mapping process. We also included one catchment upstream of occupied habitat
unless it intersected with a dam. Where the upstream catchments were under 2 acres, we
considered it an anomaly and included an additional adjacent upstream catchment to represent
the upstream area. Appendix 2 provides more details on the GIS data and analyses used to
generate the interim core map.

Discussion of Approaches and Data that were Considered but
not Included in Core Map

The Center for Biological Diversity considered including downstream buffers in consideration of
the rabbitsfoots movement and increased upstream buffers in consideration of host-fish. Some
river miles were already uncertain in their range, and adding additional buffers would not likely
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result in an additional conservation benefit to the species. EPA provided two layers it considers
“catchments,” one of which is based on a larger Hydrologic Unit Code. Considering that the
purpose of this exercise is to create a map consisting only of this species’ occupied aquatic
habitat, we opted to use the narrower catchment layer, which is based on smaller hydrologic
unit codes.

Appendix 1. Information compiled for species during Step 1
1) Recent FWS documents

2023 Recovery Plan, 2021 SSA, 2020 Five-Year Review, 2015 Critical Habitat

2) Background information

Status: Listed as threatened since 2013

Resiliency, redundancy, and representation (the 3Rs):

Resiliency — Because of the substantial reduction in its historical range, number of watersheds
classified as low condition, and isolation of watersheds classified as high and medium condition
from each other, resilience, redundancy, and representation for the Rabbitsfoot i.e., current
condition, is low. (Recovery Plan)

Redundancy — see above

Representation — see above

Habitat, Life History, and Ecology

Habitat:

Rabbitsfoot is primarily an inhabitant of small to medium sized streams and some larger rivers.
It usually occurs in shallow water areas along the bank and adjacent runs and shoals with
reduced water velocity. Specimens also may occupy deep water runs, having been reported in
2.7 to 3.7 m (9 to 12 feet) of water. Bottom substrates generally include gravel and sand. This
species seldom burrows but lies on its side.

Life History:

Rabbitsfoot populations west of the Mississippi River reach sexual maturity between the ages
of 4 to 6 years (Fobian 2007). Rabbitsfoot exhibit seasonal movement towards shallower water
during brooding periods, a strategy to increase host fish exposure but one that also leaves them
more vulnerable to predation and fluctuating water levels, especially downstream of dams

It is a short-term brooder, with females brooding between May and late August. Similar to
other species of Quadrula, the rabbitsfoot uses all four gills as a marsupium (pouch) for its
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glochidia. Female rabbitsfoot release glochidia as conglutinates (matrices holding numerous
glochidia together and embryos and undeveloped ova), which mimic flatworms or similar fish
prey. Fecundity (capacity of abundant production) in river basins west of the Mississippi River
ranged from 46,000 to 169,000 larvae per female. Suitable fish hosts for rabbitsfoot
populations west of the Mississippi River include blacktail shiner (Cyprinella venusta) from the
Black and Little River and cardinal shiner (Luxilus cardinalis), red shiner (C. lutrensis), spotfin
shiner (C. spiloptera), and bluntface shiner (C. camura) from the Spring River, but host
suitability information is lacking for the eastern range (Fobian 2007). In addition, rosyface
shiner (Notropis rubellus), striped shiner (L. chrysocephalus), and emerald shiner (N.
atherinoides) served as hosts for rabbitsfoot, but not in all stream populations tested (Fobian
2007).

Diet: adult rabbitsfoot feed by filtering food particles from the water. Juveniles are pedal
feeders meaning they bring food that adheres to their foot into the shell because structures for
filter feeding are not fully developed. Specific food habits of the Rabbitsfoot are unknown, but
likely it consumes detritus, diatoms, phytoplankton, and zooplankton like other freshwater
mussels. (5YR)

Taxonomy:
Aguatic invertebrate, mussel. FWS currently recognizes the following taxonomy for rabbitsfoot:

Phylum: Mollusca

Class: Bivalvia

Order: Unionoida

Family: Unionidae

Genus: Quadrula

Species: Quadrula cylindrica

Subspecies: Quadrula cylindrica cylindrica

Relevant Pesticide Use Sites: Chemical contaminants are ubiquitous in the environment and a
major threat in the decline of mussel species. Specifically, agricultural runoff pesticide
concentrations into the aquatic environment. Elevated concentrations of pesticide frequently
occur in streams due to residential or commercial pesticide runoff, overspray application to row
crops, and lack of adequate riparian buffers. Agricultural pesticide applications often coincide
with the reproductive and early life stages of mussels, and these effects may increase during
critical times. (Recovery Plan 2023) SSA specifically mentions increased toxicity to glochidia from
pesticide formulations as well as active ingredients (SSA 2021)

Relevant Recover Criteria and Actions:

Page 8 of 61



Objective:

The fundamental objective in developing a recovery strategy for a rabbitsfoot is to maximize its
viability by maximizing the probability of persistence and geographic extent for a specific
number of watersheds.

Criteria:

The recovery criteria to water quality and pesticide use, under which Rabbitsfoot will be
considered for delisting, are as follows:

1. Watersheds identified support the resource needs necessary for each life history stage
of the Rabbitsfoot, such as appropriate water quality, food availability, and sufficient
abundance.

2. Chemical pollution identified in the recovery plan as a threat requiring mitigation or
abatement to the extent necessary to maintain resiliency

3. Through protection and/or improvement of habitat in extant watersheds, successful
establishment of reintroductions in watersheds currently classified as extirpated or
unknown condition or the discovery of additional extant watersheds, seven of nine
representation units contain 95 to 103 watersheds that maximize the probability of
persistence.

Recovery Actions:

The Recovery Plan notes that FWS will develop and implement a standardized monitoring
program for collecting data to assess population trends and habitat quality, estimate abundance
and recruitment, and evaluate recovery efforts. FWS will also develop a database that will be
used to prioritize watersheds, threats, and needed recovery actions as well as track recovery
efforts and document when threats to each watershed have been eliminated or abated.

Recommendations for Future Actions:

Protect and improve habitat to maintain and increase resiliency (Recovery Plan 2023)
3) Description of Species Range:

The rabbitsfoot’s range was last updated on 6-28-2024. The species historical range included
434 watersheds locations throughout nine representation units. Range has been reduced
between 63% and 70% from its historical range. Rabbitsfoot is presently extant in 63 out of 149
streams of historical occurrence in Alabama, Arkansas, lllinois, Indiana, Kansas, Kentucky,
Louisiana, Mississippi, Missouri, Ohio, Oklahoma, Pennsylvania, and Tennessee. (SSA 2021) The
FWS-defined range is large (>5 million acres) and appears to be based on Hydrologic Unit Codes
watershed boundaries. The species range is depicted below:

Page 9 of 61



Detroit
Rabbitsfoot chicgl !J"f {
Range (last updaled 2024) 4 Cleveland ﬂq 9 (t(/
AN xé
fo a2 7
Lincoln QP &
o 5 ad Pittsburgh
re - ¥
I“C?\l‘umbus \’R
Springfield Ind 1 \
pringfie dianzpglis N LS
¥ W
@
¥
Topeka Kansas City Cmcmnan
,/"‘\ Jeffersan st. Louis L
. City \}
\h\ S Louisville ey
2. L b
o O N Dl
TR o) o I 0 L
Thand [ 2 L B
o Bas &y Sy a4 )
B AN L 4 P e L =y 3
L) LD b ] A ] . wi’”“—\ﬂ AN
B &K
! ) > B
- \17 “ \\J‘/// Nashille =) Sreenshoro
s \’}j 1]\5 o “_} o Fe oo Knoxvllle )
(5 .. Raleigh
o W _ PR
pme ) § LW §f "D
o STV
o Memphis 3 e
4 ‘ My
thLLe Rock A a2 &
y @ S
/—\K ‘uf Jg\| \L\\{} & 4
52 n
J y \v S
\\\J' me ,,«\ o )
“"\(\ \E’W o Birmingham
% L)
rd
Dallas -
a‘ﬂfmsm Montgome(
[
; 150 i
[ L |

Figure A1-1. FWS range from ECOS last updated on 06/28/2024.
(https://ecos.fws.gov/ecp/species/5165)

4) Critical Habitat:

The designated critical habitat was finalized in 2015. In total, the Service designated 2,312 river
kilometers (1,437 river miles) for a total of 34 units in Alabama, Arkansas, lllinois, Indiana,
Kansas, Kentucky, Mississippi, Missouri, Ohio, Oklahoma, Pennsylvania, and Tennessee. The
Service did not designate any unoccupied stream reaches, as defined in the proposed critical
habitat rule, as critical habitat. The Service defined occupied habitat as those stream reaches
that contain sizeable and small populations. The designated critical habitat is depicted below:
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5) Known Locations

As of the latest SSA, 63 of the 149 rivers where rabbitsfoot were historically identified are
considered extant, some of which are not covered by the designated critical habitat. 434 total
watersheds are considered in the historical range — of which 123 are considered extant.
Additional populations have been discovered after the promulgation of critical habitat, which
should be considered in drafting a core map

Since publication of the proposed listing rule in 2012 and critical habitat designation in 2015,
biologists have reported records of occurrence for the Rabbitsfoot from 10 additional rivers or
creeks, some of which pre-date listing. As of the latest 5-Year Review, 63 of 148 rivers are
considered extant, some of which are not covered by the designated critical habitat. APPENDIX
A of the SSA and TABLE 1 of the 5YR contains descriptions of each unit which were used as
the primary basis for this review.

The 10 additional populations reported in the latest SSA are not considered in the designated
critical habitat map, but are considered under the range (i.e. Hatchie River), which include:
e The Hatchie River, where mussels were reported in 2008, which occurs in the Lower
Mississippi River Sub-basin. Biologists located a fresh dead specimen at the Highway 70
crossing, southwest of Brownsville, Haywood County, Tennessee. This is the first record
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of occurrence for the Rabbitsfoot from a direct tributary of the Mississippi River in west
Tennessee.

In the Ohio River Basin, 1 live specimen was found in Jordan Creek, Vermilion County, in
lllinois. Jordan Creek is a tributary of the Middle Branch North Fork Vermilion River.
(Confluence included on CH)

In 2012, biologists also reported 1 live specimen from Sugar Creek, a tributary of the
East Fork White River, Shelby County, Indiana, and an unknown number of weathered
shells from the creek in Shelby and Johnson counties, Indiana. Areas within the range of
this new location were included.

Recent records of occurrence from both Big Monon Creek, White County, Indiana, and
Pipe Creek, Madison County, Indiana, respectively. Big Monon Creek is a tributary of the
Tippecanoe River and Pipe Creek a tributary of the West Fork White River. SSA produced
after the 5YR claims these populations are extirpated and thus were not included.
Weathered dead specimens have been reported from the Salamonie River, Huntington
and Wells counties, Ohio. The Salamonie River is a tributary of the Wabash River. The
SSA claims extirpation, and since it was outside the range it was not included.

Live specimens reported from Bayou D’Arbonne upstream of Louisiana Highway 143 at
the boundary of D’Arbonne NWR, Quachita Parish, Louisiana

They surveyed 34 sites along Rolling Fork Little River in Little River and Sevier counties,
Arkansas, and reported 3 live specimens from 2 sites in Sevier County for a relative
abundance of 0.20%.

They also surveyed 45 sites along the Saline River in Howard and Sevier counties,
Arkansas, and reported 6 live specimens from 5 sites in Sevier County, Arkansas, for a
relative abundance of 0.40%.

Live specimens have been reported from the North Fork Spring River, near Neck City,
Jasper County, Missouri. The North Fork Spring River is a tributary of the Spring River
and occurs in the Arkansas River Basin

Assuming that TABLE 1 and APPENDIX A represent the most current, best available information,
5 populations were upgraded from extirpated to unknown or decreasing based on new
occurrences. These include:

The Mohican River (OH): reported 1 live specimen downstream of the TR-715 bridge
approximately 200 meters upstream of the confluence with the Kokosing River
Olentangy River (OH): In 2016, biologists conducting a survey in Delaware County, Ohio,
located 1 live and 1 weathered specimen and 2 sets of subfossil valves

Nolin River (KY): In 2013, biologists reported an unknown number of specimens from
Hardin and Grayson counties, Kentucky

Flatrock River (IN): In 2012, biologists located 3 live specimens from Shelby County,
Indiana

Buffalo River (TN): No information on river miles in latest 5-Year review, so we assumed
Buffalo River within the range.
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No populations in Table 1 or Appendix A moved from unknown to extirpated, and therefore,
this Table is presumed as representative of the known locations for Rabbitsfoot.

The 2023 Recovery Plan also includes mapping that was used to confirm whether populations
are still extant and whether they are to be considered in the PULA.
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Figure 1. Current condition of the Rabbitsfoot by watershed distributed across the nine representation units.
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The FWS 2020 5-Year review figure 2 shows the historical range and populations considered
extant at the time of listing.

e bra sha
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Figure 2. Historical range and populations considered extant at the time of
listing.
Appendix 2. GIS Data Review and Method to Develop Core Map
(Step 3)

The core map type for this species is based on biological information, including known locations
(named, occupied rivers/streams) reported in the 2023 Recovery Plan, 2020 5-year review and
2015 Critical Habitat identified as suitable habitat. This section details the data and steps used
to create the core map for the Rabbitsfoot based on this biological information

1) References and Software

e Range: https://ecos.fws.gov/ecp/species/5165
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e (ritical Habitat:
https://ecos.fws.gov/docs/crithab/zip/FCH QUADRULA CYLINDRICA SSP CYLINDRICA
20150430.zip

e Esri Living Atlas “National Hydrography Dataset Plus High Resolution”:
https://www.arcgis.com/home/item.html?id=f1f45a3ba37a4f03a5f48d7454e4b654

e Census 2024 TIGER/Line Shapefiles downloaded 1/14/2025:
https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-line-file.html

e National Geospatial data Asset (NGDA) data form the U.S. Army Corps of Engineers
(USACE)National Inventory of Dams:
https://resilience.climate.gov/datasets/fedmaps::national-inventory-of-dams-1/about

e NHDPIus High Resolution EPA Snapshot 2022 Data (Esri File Geodatabase download):
https://www.epa.gov/waterdata/get-nhdplus-national-hydrography-dataset-plus-
datatNHDPIlusV2Map.

e USA NLCD Land Cover
https://www.arcgis.com/home/item.html|?id=3ccf118ed80748909eb85c6d262b426f
https://landscapel0.arcgis.com/arcgis/rest/services/USA NLCD Land Cover/ImageServer

e USGS PAD-US Data Download (National Geodatabase) Version 4.0:
https://www.usgs.gov/programs/gap-analysis-project/science/pad-us-data-download

e World UTM Grid:
https://services.arcgis.com/P3ePLMYs2RVChklJx/arcgis/rest/services/World UTM Grid/
FeatureServer

e Software used: ArcGIS Pro version 3.2

1) Datasets Used in Core Map Development
1.1. Range

The range was last updated on 06/28/2024. The file was downloaded from the FWS ECOS web
page on 9/30/2024. Layer used was
“usfws_F03X_101_Quadrula_cylindrica_cylindrica_current_range”. It was added to a map in
ArcGIS pro, and the original name was kept

1.2. Critical Habitat

The designated critical habitat has a published date of 04/30/2015 and has an effective date of
06/01/2015. The file was downloaded from the FWS ECOS webpage on 9/30/2024. It was
added to a map in ArcGIS Pro, and the layer’s name was renamed to “Rabbitsfoot critical
habitat”.

1.3.  Esri Living Atlas “National Hydrography Dataset Plus High Resolution”
Layers used include Line Features and Area Features.

1.4. Census 2024 TIGER/Line Shapefiles
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Layers used is named “tl_2024 us_county”. The file was downloaded on 01/14/2025. It was
added to a map in ArcGlIS Pro and the original name was kept.

1.5. USGS PAD-US Data Download (National Geodatabase) Version 4.0

Layers used is named “PADUS 4.0 Combined Proclamation, Marine, Fee, Designation,
Easement”. The file was downloaded on 01/16/2025. It was added to a map in ArcGIS Pro and
the original name was kept.

1.6. National Geospatial data Asset (NGDA) data form the U.S. Army Corps of
Engineers (USACE) National Inventory of Dams

Layers used is named “Dams”. The file was downloaded on 07/03/2024. It was added to a map
in ArcGIS Pro and the original name was kept.

1.7.  NHDPIlus High Resolution EPA Snapshot 2022 Data (Esri File Geodatabase
download)

Layers used is named “CatchmentFabric”. The file was downloaded on 01/16/2025. It was
added to a map in ArcGIS Pro and the original name was kept.

1.8.  NHDPlus World_UTM_Grid

Layer used is named “World_UTM_Grid. The file was added to ArcGIS Pro as an URL. The
original name was kept.

1.9. Locations Identified by FWS

According to the 2023 Recovery Plan, 2020 5-year review and 2015 Critical Habitat, this species
has been found in the following river basins: Lower Great Lakes, Ohio River, Cumberland River,
Tennessee River, Lower Mississippi River, White River, Arkansas River, and Red River. Table 2
provides a summary of the river basins with year of last observation, status at the time of
listing, and current status (summarized from Table 1 in the 2020 5-Year Review).

The Center for Biological Diversity extracted the FWS 2020 5-year table 1 as an excel table.
Then the excel table was filtered to remove any records that had a “Current Status” equal to
“Extirpated.” See modified Table 1 below.
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Table 2. Modified version of 2020 FWS 5-Year Review. Occurrence, status at time of listing,
year of last observation of live and/or fresh dead specimen(s), and current status for the

Rabbitsfoot within 8 river basins.

River Basin River/Creek States Status at time Year of last Current Status
of listing observation (modified)
Lower Great Lakes
Fish Creek IN, OH Declining 2012 Declining
Ohio River
Ohio River IL, IN, KY, OH, PA, WV Stable 2018 Stable
Allegheny River PA Declining 2007 Unknown
French Creek PA Stable 2017 Stable
5 PA Unknown 2006 Unknown
° PA Unknown 2006 Unknown
Muddy Creek PA Declining 2003 Unknown
Shenango River PA Unknown 2009 Unknown
Muskingum River OH Declining 2007 Unknown
Walhonding River OH Declining 2019 Improving
OH Extirpated 2019 Unknown
Olentangy River OH Extirpated 2016 Unknown
Big Darby Creek OH Declining 2001 Unknown
Little Darby Creek OH Declining 2006 Unknown
South Fork Kentucky River KY Declining 2009 Unknown
Green River KY Improving 2015 Stable
Nolin River KY Extirpated 2013 Unknown
KY Declining 2008 Unknown
Rough River KY Declining 2012 Unknown
Wabash River IL, IN Declining 1988 Unknown
Eel River IN Declining 2017 Declining
Tippecanoe River IN Stable 2017 Stable
N Fork Vermilion River IN Declining 2011 Unknown
Middle Branch N Fork Vermilion River IL Declining 2014 Declining
Jordan Creek IL Unknown 2010 Unknown
IL Extirpated 2012 Unknown
IN Unknown 2012 Unknown
Cumberland River
East Fork Stones River? TN Declining 2002 Unknown
KY, TN Declining 1992 Unknown
Tennessee River
Tennessee River! AL, KY, MS, TN Stable 2018 Stable
Paint Rock River AL Improving 2018 Improving
Elk River TN Declining 2018 Stable
Bear Creek AL, MS Declining 2019 Improving
Duck River? TN Improving 2015 Improving
Buffalo River TN Extirpated 2013 Unknown
Lower Mississippi River
St. Francis River AR, MO Declining 2016 2016
Big Sunflower River MS Declining 2017 2017
Big Black River MS Declining 2000 2000
TN Unknown 2008 2008
White River
White River AR Stable 1999 Unknown
Rolling Fork Little River AR Unknown 2013 Unknown
Black River AR, MO Declining 2014 Declining
AR Declining 1984 Unknown
Spring River AR Declining 2018 Declining
South Fork Spring River AR Declining 2006 Unknown
Strawberry River AR Unknown 2018 Improving
Middle Fork Little Red River AR Stable 2016 Declining
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Table 1. Modified version of 2020 FWS 5-Year Review continuation.

River Basin River/Creek States Status at time Year of last Current Status
of listing observation (modified)
Arkansas River
Verdigris River KS, OK Unknown 2018 Unknown
Neosho River KS, OK Declining 1999 Unknown
Spring River KS, MO Declining 2017 Declining
North Fork Spring River MO Unknown 1995 Unknown
AR Unknown 2013 Unknown
Red River
Little River AR, OK Stable 2018 Stable
Glover River oK Declining 1996 Unknown
War Eagle Creek AR Unknown 2013 Improving
Cossatot River AR Declining 2013 Declining
Ouachita River AR, LA Stable 2013 Stable
Little Missouri River AR Declining 1996 Unknown
Saline River (Ouachita River) AR Declining 2015 Stable
LA Declining 2017 Improving
Bayou D’Arbonne LA Unknown 2017 Unknown
AR, OK Declining 2017 Declining

The GIS data source for this river/creek came from the 2015 FWS Critical Habitat layer. Because review of the imagery in dam upstream areas
show minimal volume increase and that the FWS designated critical habitat choose not to remove upstream river segment, the polygon was left
as is.

2Because review of imagery in dam upstream areas show minimal volume increase, the upstream segment was not removed.

This Table 2 information is duplicated by 34 records in the 2015 Critical Habitat and was used
first to create polygons in core map polygon layer. Any rivers/creeks not in the 2015 FWS
Critical Habitat layer but described geographically in the 2020 FWS 5-Year Review by which
county or counties the species is located within or with other geographic markers, the Line and
Area features from the Hydrography dataset were used to create the initial polygons and lines
and clipped by County boundaries. Rivers/creeks mentioned in Table 2 that are not shown in
the Critical Habitat GIS layer or are described geographically by which county or counties the
species is located within or with other geographic markers, the FWS 2020 5-year figure 2 was
geo-referenced and used to identify the start and end locations of river segment(s). The same
Line and Area features from the Hydrography data were used to create the initial polygons and
lines.

1.10. Used FWS Critical Habitat Layer as the basis to create records.

To develop a core map, the Center for Biological Diversity instituted a hierarchical process to
create GIS data based on the source’s accuracy. Rabbitsfoot’s FWS 2015 Critical Habit GIS layer
is the best source of GIS data and was used as the basis to create as many rivers/creeks
polygons as possible first.
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1)

First, the layers listed above under 2.1., 2.2, 2.3.,2.4,,2.5., 2.6.,2.7., and 2.8. were add to
an ArcGIS Pro map. A copy of the Line Features from the Hydrography dataset was made
and symbolized to show the rivers/creeks flow , renamed to “Line_Feature_Direction”,
(Figure A2-1) and (Figure A2-2).

4[] Dams

4[] CatchmentFabric

4[] 1_2024_us_county

4 | Rabbitsfoot critical habitat

4 | usfws_F03X_101_Cuadrula_cylindrica_cylindrica_current_range

Figure A2-1. Screenshot of partial ArcGIS Pro map layer contents

4 || Line Feature Direction

-—

4[] National Hydrography Dataset Plus High Resolution
4| Line Features
HAverage Annual Flow in Cubic Feet per Second
== > 300,000 - 660,000
100,000 - 300,000
10,000 - 100,000
5,000 - 10,000
0 - 5,000
Other Linear Water Features
Ephemeral/Intermittent
Non-Metwork
Pipeline
4[| Area Features

Complex Channel
Submerged Stream
Agqueduct
Rapids
Wetland
Areas Subject to Flooding
Dam
lce
Playa or Wash
Rivers and Streams
D Lakes, Ponds, Reservoirs, and Estuaries

4 || PADUS 4.0 Combined Proclamation, Marine, Fee, Designation, Easement

U

4[] World_UTM_Grid

|:| [
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Figure A2-2. Screenshot of partial ArcGIS Pro map layer contents

2) One line and two polygons template shapefiles that hold the created results were added.
(Figure A2-3)

4 || Interim GI5 Data

4 || EPA_Rabbitsfoot_Line

F EPA_Rabbit_CatchmentFabric

4 | EPA_Rabbitsfoot_Poly

Figure A2-3. Screenshot of partial ArcGIS Pro map layer contents

3) Added a new text field the “Rabbitsfoot critical habitat layer named, “Descriptio”. This was
used to compose a brief description of the polygon source and location. Manually selected
28 records in the “SUBUNITNAME” field where it equals null. “Calculate Field” (Figure A2-
4) was used to populate the “Descriptio” field. Manually selected 6 records in the
“SUBUNITNAME” field where it is not null. “Calculate Field” (Figure A2-5) was used to
populate the “Descriptio” field.

Calculate Field

modifies the Input Table
Input Table
Rabbitsfoot critical habitat

@D Use the selected records: 1

VIPCODE
UNIT
SUBUNIT

Fig_2
UNITNAME 0
SUBUNITNAM decode()
Descriptio . denominator()

Insert Values

ticel habitat. Unit Neme is " + !IUNITNAME! + "."

Figure A2-4. Field Calculate formula for “Descriptio” field
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© Calculate Field

This tool medifies the Input Table

Ne pending edits.

Parameters Environments

Input Table
Rabbitsfoot critical habitat v

@) Usethe selected records: 1

Field Name (Existing or New])

Descriptic . ':E}
Expression Type
Python -
Expression
Fields T Helpers T
;;‘:; " ~ || .as_integer_ratio() -~
UMITNAME .capitalize()
SUBUNITNAM center()
Descriptio «conjugate()
Category «count()
STATUS decode()
LEADOFFICE .denominator()
////////// ¥ || .encode() w
Insert Values v * s - =
Descriptio =
"USFWS Rabbitsfoot critical habitat. Unit Name iz & ~
" + IUNITNAME! + ". Subunit Name is " + ! =
SUBUNITNAM! + ".™ .

Figure A2-5. Field Calculate formula for “Descriptio” field

4) Checked that the “Map Properties” coordinate system matches the Interim shapefiles,
which is “USA Contiguous Albers Equal Area Conic USGS”. Glochidia, fertilized mussel eggs,
attach to suitable host fish and travel upstream and drop off the fish’s gills and settle on the
stream bottom. To protect the Glochidia, when available, this process creates a five-mile
upstream buffer. For each FWS Critical Habitat record, the extent was zoomed to and the
area reviewed. Further zoomed into the furthest upstream portion and turned on the “Line
Feature Direction” layer to confirm that this area is upstream. Started editing mode 2>
select Create feature > select the trace mode of the “EPA_Rabbitsfoot_Line—> “Limit trace
length” to 5 miles—>click OK. (Figure A2-6)

Trace Options X
Offset

Trace with offset

Tip: Press the TAB key to trace on the opposite side

Corners: (@) Mitered Beveled Rounded

Remove self-intersacting loops

| Limit trace length

5|mi -
Trace selected features only

Leamn more about trace options

Figure A2-6. Limit trace length to 5 miles settings
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5) Used the trace method to create a five-mile upstream line segment. Used the “Measure
Distance” tool to determine the width at the end of the Critical Habitat polygon. (Figure
A2-7). Used the “Buffer” mode in edit mode to create a new polygon in
“EPA_Rabbitsfoot_Poly”. Buffered the five-mile segment by half of the measured width.

Copied the Critical Habitat to the “EPA_Rabbitsfoot_Poly”. Selected both recently created
polygons (Upstream and Critical Habitat) and merged them. Added the following text to
the end of the “Descriptio” field. “Plus five miles upstream.” (Figure A2-8). When the
Critical Habitat record upstream area doesn’t exist because of headwaters or confluence

with another river/creek or another designated critical habitat area, the process to create
and upstream buffer is not done.

Figure A2-7. Critical Habitat polygon width is 293.47 ft

"\Doddsville i}
‘| Eastiand 1

N Highway-49

CiR i . Wi rsrze_-:_-_-,—_-:,-_-:__, ;
Z. __ighway- l
Il m= |

1
w22 -||[E]E

EPA |

90.7771155°W 33.68006!
: Line i) i critical habitat [ EPA_Rabbitsfoot_Poly X
id: B Add B Calculate  Selection: [gg Select By Attributes <~ = switch =]
Descriptio

Rabbitsfoot critical habitat, Unit Name is Big Sunflower River. Plus five miles upstream.
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Figure A2-8. Finished buffered and merged polygon

6) All line segments used as the basis for the buffering and creation of the five-mile upstream
polygons are no longer needed and were deleted.

Please note in Table 2’s superscript, (}The GIS data source for this river/creek came from the
2015 FWS Critical Habitat layer. Because review of the imagery in dam upstream areas show
minimal volume increase and that FWS designated critical habitat choose not to remove
upstream river segment, the polygon was left as is.)

1.11. Used FWS 2020 5-Year Descriptive Text and Hydrography Area layer as basis to
create records.

To develop a core map, the Center for Biological Diversity instituted a hierarchical process to
create GIS data based on the source’s accuracy. The second-best source of GIS data is the
FWS 2020 5-YR individual water feature descriptions mentioning county limits or
geographic markers that can be readily determined used and utilized by records in the Esri
Living Atlas “National Hydrography Dataset Plus High Resolution” Area Layer.

1) For each river segment created with this process, certain considerations where made.

a. FWS 2020 5-Yr individual water descriptions equal to the year 2000 and later
were taken into consideration. Any before year 2000 are not.

b. Removal of the river/creek upstream area of a dam was done, except in two
cases. The dam located along Barren was noted both as a lock and a dam in the
GIS dam layer attributes and did not significantly increase the volume of water
upstream. The river segment upstream of the dam located along East Fork
Stones River did not create significant enough volume to decrease the possible
concentration of pesticide.

c. No five-mile upstream segments were created. Descriptions are broad enough
and covered the areas host fish would normally travel upstream.

d. When hydrography water areas available, they were used first over line areas
even if there were gaps in the water areas. A polygon with the with the average
width between the gaps was created from a buffered line segment and merged.
Please note that a following section, 2.12., will describe the process used on the
Hydrography Line feature layer, as the process is different.

2) For each river segment created where the individual water feature description mentioned
county limits, steps 3-10, were completed. For each river segment created where the
individual water feature used geographic markers, steps 11-20 were completed.
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3) A definition query was created in the Hydrography Line feature layer. Selected the field
“Name from Geographic Names Information” that “is equal to” the actual name of the river
creek. (Figure A2-9)

Definition Queries + New definition query ~ {<:"_§'
@ Query1
v saL
Where |Namefrom Geographic Mames Infor - | |i5 equal to - | | Bayou Bartholomew - | *
=+ Add Clause
Cancel

Figure A2-9. Line Area Definition Query Example

4) Created a definition query in the County layer. Selected the “STATEFP” code or codes that
the county resides in “And” the “NAME” of the County or Counties. (Figure A2-10)

Definition Queries + New definition query ~ ::ﬂ'
\o Query 1
sQL
_Where STATEFP ~ | |is equal to »| 22 i b
l ;And -: NAME v | |is equal to v jMorehouse | X
+ Add Clause

Figure A2-10. County Definition Query Example

5) With the “Select by Polygon” tool the Hydrography Area records were selected. (Figure A2-
10)
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[ Rectangle

Contents + 4 x| [F] Rabbitsfoor X
0K/ Hé s v}é lﬁ ST Gemo
et ton % ‘ﬁ & - ° Foyao! E‘ Circle
& . e 3 g
4 [F] Rabbitsfoot 3 oy

W) World Terrain Reference
4 m Intesim GIS Data { B
(v| EPA_Rabbitsfoot_Line AN ; i $ AN

7] 12024 us_county

| PADUS 4.0 Combined Praclamation, Marine, Fee...
V| World_UTM_Grid

W 5R- _Fig2.iff

B World Terrain Base
W World Hillshade

Figure A2-11. Screenshot of selected Hydrography Areas

6) Used the “Select by Location” tool with a “Select subset from the current selection”
Selection Type. (Figure A2-12) From the Hydrography Area attribute table with the “Show
Selected Records”, determine if any records can be unselected or selected to reduce the
number of records to those that are necessary. (Figure A2-13) In this example OBJECTID
111404 was removed.

Select By Location ?7 X

Input Features (\})

X |Area Features v |
| |

Relaticnship

| Intersect - |

Selecting Features

| Line Features h -
@ Use the filtered records: 298
Search Distance

||Meter5 - |

Selection Type

| Select subset from the current selection

[T Inwert Spatial Relationship

Figure A2-12. Screenshot of “Select by Location”
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Morehouse

\ (- 5
Yéjﬁmﬂbﬁ & g .

vd i)
A L, =4 i i N
v - 9 . 3 o oty
% g oL o 1Y (hr < i F
B e £ - - 2
o et L u
, (N CHY A
: 2T e 4 . 5 ~

VY LN i
1:103,888 : Ll L v 92.1419446°W 32.6845360°N v o Selected Features: 2

[ EPA Rabbitsfoot Line [ EPA_Rabbitsfoot_Poly

=] Higmngmml %IEE* IE =] =

OBJECTID *  Geographic Names Information System ID  Name from Geograph... Area in Square Kilometers * Elevation * Reach

(RN [ Line Feature Direction

Field: Selection: [y 42 B4 B
Feature Code On N

1] 111404 <Null> <Null> 1602046 <Null> 14 45006

2 118140 <Hiull> <Hiull> 1063235 <Null> 14 46006

Figure A2-13. Screenshot of selected records. The “Unselect Highlighted” will be used to
unselect unnecessary record.

7) Copied and pasted record(s) into the “EPA_Rabbitsfoot_Poly” shapefile. If more than one
record was copied and pasted, merge them together. Review the newly merged polygon
and make sure there are not any gaps. If there are, trace short segments of the Line
Feature layer = Buffer the line with half the average width of the polygons on either side
and merge them. Saved edits. While in edit mode, select “Modify” = Select “Clip” from

the Modify Feature tools=> Move the selected river/creek record to target features=>
Select all County records and ensure it is an input feature>Under “When clipping
features”, select “Preserve”. Click “Clip” in the bottom right. (Figure A2-14) The resulting
polygon will appear. Please note that although the polygon is clipped to intersect with a
county or counties, due to a headwater or confluence starting or ending inside the same
county of counties the polygon will naturally fall far inside. (Figure A2-15)

Modify Features ? v 1 X| Madify Features ?vRX
© @ ciip ® @ ciip

LI—;-I Change the selection. e | L@ Change the selection. e
Input Features | Target Features Input Features | Target Features

4 11 2024_us_county (1) 4 |nterim GIS Data : EPA_Rabbitsfoot_Poly (1)
Morehouse N
[ ‘| Select Target Features
Buffer Distance: OJft ~| | Buffer Distance: ojft -

When clipping features

@ Discard (Remainder)

Discard the area that intersects

When clipping features

@ Discard (Remainder)

Discard the area that intersects

Preserve
® o ] ® o Preserve
Preserve the area that intersects Preserve the area that intersects
= Contain ] = Contain
Delete all features outside the clip area Delete all features outside the clip area
Split i
& g

Preserve both areas

Preserve both areas
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Figure A2-14. Screenshot of Modify Features Clip Tool

Figure A2-15. Screenshot of Clipped River/Creek Segment

8) While the record is still selected, review the result by zoom in and confirmed that there are
not any polygon “offshoots” that are part of another river/creek and should not be
included because this is part of a tributary etc. If necessary, turned on the “Line Feature
Direction” layer on and zoomed in and around the length of the river/creek segment. If an
area was found where this scenario exists, used the “Split” or “Edit Vertices” tools to
remove that segment that belonged to a tributary. (Figure A2-16)

\

Figure A2-16. Screenshot of Example “offshoot” Tributary that is Split

9) Turned on the “Dams” layer zoomed to the records extent. Visually reviewed if there are
any dams along the length of the records. If there is, zoomed in and switched the base
map to “Imagery”. Used the “identify” tool to view the attributes of the dam and looked
upstream to see the increase in volume of water. The EPA_Rabbitsfoot_Poly record was
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modified with the Modify Features “Split” tool. (Figure A2-17) Removed portion upstream.
There are two instances, noted earlier where this was not done.

s Edit  Imagery  Share  Help Feature Layer  Llabelng  Data Linear Referencin: 9

:M. Status BEL E' L_. X Rgﬂ ES Attributes 61-) ' I_! u M ﬁ tz
o R | ™

B serings | SRR | e Moy Delee | Select 5 30 Move  Annétson B4t Res
- v @@z00mTo Vertices

r§ snapping Features & Selection 5] Teols [F] Elevati

ape Merge Split
plates

Split along Hydrography Area B

Figure A2-17. Screenshot of Example Split Upstream of Dam

10) Updated the “Descriptio” field with information about the source and location of the river

segment. In the scenarios where the headwater or a confluence exists and the clipped
intersection falls far inside the polygon, the headwater and confluence is noted as either
the starting or ending point in the text. (Figure A2-18) Saved edits

USGS NHD area layer, Olentangy River starts at Delaware dam and continues downstream and is clipped at the southern border of Delaware County, OH.

USGS NHD area layer of Barren River within Warren County.

Figure A2-18. Screenshot of Example “Descriptio” field text

11) Used the geographical marker location text to discern the start and end locations of the

river/creek segment. Examples of geographical marker location texts are:

a. Live specimens reported from Bayou D’Arbonne upstream of Louisiana
Highway 143 at the boundary of D’Arbonne NWR, Ouachita Parish, Louisiana
b. Christian and Harris (2004) surveyed 131 sites starting at Arkansas Highway

195 bridge, Pike County, Arkansas, and ending downstream of Arkansas Highway
53 bridge, Clark County, Arkansas, but did not locate any specimens. At the time
of listing, biologists considered this population a metapopulation with the
population in the Ouachita River and determined the status of the population as
declining (Table 2). We did not receive any new information about surveys
conducted in this river since publication of the proposed listing rule. The current
status of this population is unknown (Table 2).
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12) Turned on the “Dams” layer zoomed to where the start and end locations are visible.
Visually reviewed if there are any dams along the length of the river/creek. If thereis,
zoomed in and switched the base map to “Imagery”. Used the “identify” tool to view the
attributes of the dam and looked upstream to see the increase in volume of water. If there
are no dams, proceed to step 13. If there is, then determined the new start and end
locations based on the dam, then proceed to step 13.

13) A definition query was created in the Hydrography Line feature layer. Selected the field
“Name from Geographic Names Information” that “is equal to” the name of the river creek.
(Figure A2-19)

Definition Queries New definition query ~ '§.’:§'
® Quenyt
v soL
Where | Name from Geographic Mames Infoi - | |is equal to = | | Little Missouri River - X
4+ Add Clause

Figure A2-19. Screenshot of Example Definition Query

14) Used the “Select by Polygon” tool to select the Hydrography Area records that are within
the determined start and end locations. (Figure A2-20)

Edit  Imagery  Share  Help Feature Layer  Labeling  Data Linear Referencing

EIE = & Add Graphics Layer {B\T\ = (A E Attibutes % TE' i Pause £ Lock [.9) =
@ Li | B B (9 Clear s = Vi Urplacen| L2 E Remove
Basemap Add Select| Select By Select By Measure Locate Infographics Coordinate | “X B Convert | Download '~ "=
~  Datav ~ |Attributes Location & zgom To ) ¥ v Conversien | ¢ More v - Map ~
Layer |‘“ on = Inquiry Labeling ] Offline =
[ Rectangle
P4l [ Rabbitsfoot_Use 2
" o g « = 1 e N 2]
. L[Q Polygon |- 5. bl % i ot %
= B / 3 ' 5 L SRR )
b Lesso
@
B circe
&
- B N
B | Pt e
A 4 i RO - (o)
T Toce ) : 3 S & g
i
o %
£
o
L4
\ &

Figure A2-19. Screenshot of Example Selected Hydrography Records
15) Used the “Select by Location” tool with a “Select subset from the current selection’
Selection Type. (Figure A2-21)

4
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Select By Location ? X

Input Features (:_,)

% | Area Features v
Relationship
Intersect v

Selecting Features

Line Features - -

() Use the selected records: 233

Search Distance

| |Meter5 v |

Selection Type

| Select subset from the current selection - |

(] Invert Spatial Relationship

Figure A2-21. Screenshot of Example Selected Hydrography Records

16) From the Hydrography Area attribute table with the “Show Selected Records”, determined
if any records can be unselected or selected to reduce the number of records to those that
are necessary. (Figure A2-22) In this example OBJECTIDs 120188,1168304,4119066,
6916719 were removed.

[E] Rabbitsfoot %

-4 “‘
=
z o
. =
i v
= .
]
¢
& .
2
o
¥
. €
r-‘
pod \Y
A=~
; 5
-E

4 v o
| &8 Selected Features: 238 | [ | 11 | £

£ ! P . 7 B =
1:227,765 )| M v | 93.0939963°W 33.7312368°N v

[ Line Feature Direction [ EPA Rabbitsfoot_Line [ EPA_Rabbitsfoot_Poly [ EPA Rabbitsfoot_Poly [ Area Features X

Field: Selection: [ Select By Attributes §2ZoomTo T Switch [ Clear & Copy | SUnselect Sy Reselect §2Zoom To 52 Switch B Clear =
OBJECTID * Geographic Names Information System ID  Name from Geograph... Area in Square Kilometers* Elevation* Reach Feature Type * Feature Code On Network Visibi

1 5684 <tiul> <MNull> 7162011 <Null> 14 Stream/River 46006 |

2| 12088 <hui <Hull> 1489276 <Null> | 14 Stream/River 46006 1

3 168304 <Null> <Huil> 0013  <Null> | 0804010300893 Lake/Pond 35004 1

4 49066 <Null> <Huil> 0007|  <Null> | 0804010300884 Lake/Pond 39004 1

5 6916179 <Null> <Huil> 0002 <Hull> | 0804010300801 Lake/Pond 35004 1
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Figure A2-22. Screenshot of Selected Records to be Unselected.
17) Copied and pasted record(s) into the “EPA_Rabbitsfoot_Poly” shapefile. If more than one
record was copied and pasted, merged them together. Saved edits.
18) Zoomed to the start and end locations and splitted the polygon. Delete any unneeded
sections. (Figure A2-23)

W Edit  Imagery  Share  Help Linear Referencing

f ~| @ status Ep+ E' ' L@ EZ Attributes ~ A . I_I T~ t
- B setings | g ooing| | Creste Moy Delete | Select (3 157 Miodes | samatation n

49 Zoom To Vertices

eshape Merge Split Mode
iplates ¥

| Snapping Features ] Selection [c] Tools

; E] ation
PRl B Robbitsfoot X v

[ PNYarA( FlFEE)

93.5239521°W 33.9426433°N v

S

| &9 Selected Features: 1 | [@ | 11 | &

Figure A2-22. Screenshot of Example of Splitting Polygon

19) While the record is still selected, review the result by zoomming in and confirmed that
there are not any polygon “offshoots” that are part of another river/creek and should not
be included because this is part of a tributary etc. If necessary, turned on the “Line Feature
Direction” layer on and zoomed in and around the length of the river/creek segment. If an
area was found where this scenario exists, used the “Split” or “Edit Vertices” tools to
remove all segments that belong to a tributary. (Figure A2-23)
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Figure A2-23. Screenshot of Example Editing Vertices
20) Updated the “Descriptio” field with information about the source and location of the river
segment. Saved edits. (Figure A2-24)

3 B B2 &5 | Highlighted: =0

SciName Descriptio

CQuadrula cylindrica cyl... USG5 MHD area layer of Little Missouri River start where AR Hwy 195 bridge crosses Little Missouri River to the confluence of Little Missour
USGS NHD area layer of Little Missouri River start
where AR Hwy 195 bridge crosses Little Missouri River

to the confluence of Little Missouri River & Quachita
River at Arkansas Highway 33 bridge.

Figure A2-24. Screenshot Example Location Text

1.12. Used FWS 2020 5-Year Descriptive Text and Hydrography Line Layer as the Basis
to Create Records

To develop a core map, the Center for Biological Diversity instituted a hierarchical process to
create GIS data based on the source’s accuracy. The second-best source of GIS data is the FWS
2020 5-YR individual water feature descriptions mentioning county limits or geographic markers
that can be readily determined used and utilized by records in the Esri Living Atlas “National
Hydrography Dataset Plus High Resolution” Area Layer. However, if an Area Layer record is not
available, the “National Hydrography Dataset Plus High Resolution” Line Layer was used, and
this section describes this process.

1) For each river segment created with this process, certain considerations where made.
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a. FWS 2020 5-Yr individual water descriptions equal to the year 2000 and later
were taken into consideration. Any before year 2000 are not.

b. Removal of the river/creek upstream area of a dam was done.

No five-mile upstream segments were created. Descriptions are broad
enough and covered the areas host fish would normally travel upstream.

d. When hydrography water areas available, they were used first over line areas
even if there were gaps in the water areas. A polygon with the with the
average width between the gaps was created from a buffered line segment
and merged. Please note that a following section, 2.12., will describe the
process used on the Hydrography Line feature layer, as the process is
different.

2) For each river segment created where the individual water feature description
mentioned county limits, steps 3-8, were completed. For each river segment created
where the individual water feature used geographic markers, steps 9-16 were
completed.

3) A definition query was created in the Hydrography Line feature layer. Selected the field
“Name from Geographic Names Information” that “is equal to” the actual name of the
river/creek. (Figure A2-25)

Definition Queries Mew definition query ~ fﬂ‘
0 Query 1
v S0L
Where |Mame from Geographic Names Infoi - | |is equal to = || Pipe Creek -| X
=+ Add Clause

Figure A2-25. Line Area Definition Query Example

4) Created a definition query in the County layer. Selected the “STATEFP” code or codes
that the county resides in “And” the “NAME” of the County or Counties. (Figure A2-26)
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Definition Queries + Mew definition query ~ {_é}

@ Queny
v SQL
Where |STATEFF' - | |is equal to |18 | XK
|And | |MAME - | |is equal to - | | Madison - X
+ Add Clause

Figure A2-26. County Definition Query Example

5) Used the “Select by Polygon” tool, to select Hydrography Area records. (Figure A2-27)

[2] Rabbitsfoat X v
400 AR W — i T
z _ Shidaler
. - Summitville . e
o i \  Gaston
= Ny
z (
i Windfall Gty g
X
°
o 0ad- 2%
2 o wostate R
= e \ i+
~ 5 & ;
&
a
o g Delaware
() Oreste: &
Alexanari
Tipton Elwood \ K
Habbs 1 \ i wapdeGe! Muncie
Tipto Madison
Pipe Creek
B Yorktown
ot
s
&
Madisan o
Millersburg o
St Chestarfield
Anderson =
— o , . . S | -
2093 - i LR 86.0646281°W 40.3836756°N v o0 Selected Features: 221 | [ | Il | 2
[ Line Feature Direction [F EPA_Rabbitsfoot_Line [F Line Features X ~
Field: Selection: [ <2 ¥ B & | Highlighted: =1 =
OBJECTID * Geographic Names Information System ID * Name from Geograph... Length in Kilometers * Reach * Feature Type * Feature Code Visibility Filter * NHDPlus ID - T

1| 15899111 00441182 Pipe Creek 0.09806 | 05120201000123 Artificial Path 55800 5000000 24001300074083
2 15933060 00441182 Pipe Creek 0.141701 05120201038823 Stream/River 46006 5000000 24001300750920
3 15949916 00441182 Pipe Creek 0.245904 0512020100123 Atificial Path 55800 5000000 24001300456008
4 15090263 00441182 Pipe Creek 0.174426 05120201000123 Attificial Path 55800 5000000 4001300839519
5 16020083 00441182 Pipe Creek 0.128206 05120201000124 Attificial Path 55800 5000000 24001301034245

Figure A2-27. Screenshot of selected Hydrography Lines

6) Copied and pasted record(s) into the “EPA_Rabbitsfoot_Line” shapefile. If more than
one record was copied and pasted, merged them together. Reviewed the line and made

sure there were not any gaps. (In this process there were no river/creek lines that had
gaps) Saved edits. While in edit mode, selected “Modify” = Select “Clip” from the
Modify Feature tools=> Move the selected river/creek record to target features—> Select
all County records and ensured it is an input feature>Under “When clipping features”,
selected “Preserve”. Click “Clip” in the bottom right. (Figure A2-28) The resulting line will
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appear. Please note that although the line is clipped to intersect with a county or
counties, due to a possible headwater or confluence starting or ending inside the same
county of counties, some lines will naturally fall far inside. (Figure A2-29)

a ? v R

Modn‘y Features *x Modify Features ?2v 1 X
® B ciip mcip

krzj Change the selection. b ‘ kr_‘j Change the selection. b

Input Features | Target Features Input Features | Target Features

4 1] 2024_us_county (1) 4 |nterim GIS Data : EPA_Rabbitsfoot_Line (1)
Madison 9

[] setect Target Features
Buffer Distance: offt -
Buffer Distance: 0)ft ~

When clipping features
When clipping features S

Discard (Remainder)
Discard (Remainder) @

| Discard the area that intersects
Discard the area that intersects
Preserve
Preserve © = i
o b Preserve the area that intersects
Preserve the area that intersects
0 Contain
5 Contain Delete all features outside the clip area
Delete all features outside the clip area
@ Split

split
Preserve both areas

Preserve both areas

Figure A2-28. Screenshot of Modify Features Clip Tool

%

&

"m
= Summitville
0
%
£ 2
W ©
» &
) o N
w Y
7] < &
Orestes 3
Alexandria
Elwood
Madison
Pipe Creek
Frankton
2
&
dadisor v
p i
LG e
0 GCheslerfiel
=
-
c:° Anderson
G

Figure A2-29. Screenshot of Clipped River/Creek Segment

7) Turned on the “Dams” layer zoomed to the record’s extent. Visually reviewed if there
are any dams along the length of the record. If there is, zoomed in and switched the
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base map to “Imagery”. Used the “identify” tool to view the attributes of the dam and
looked upstream to see the increase in volume of water. The EPA_Rabbitsfoot_Line
record was modified with the Modify Features “Split” tool. (Figure A2-30) Removed
portion upstream.

ClamSpeciesRabbitsfootMap | 0 ¢

w Edit Imagery Share Help Feature Layer Labeling Data Linear Referencing

- | €% Status 3 “Z\ < X LI_'JAttnhutes 1 . . . T =

» =0 —— N " _'
or ok Settings - [ Clear ; s =

ol 2 Snapping | Create Modify Delete | Select Mave Annotation Edit Reshape Merge Split
plates % ¥ @ ZoomTo Vertices

5l Snapping Features [F] Selection F] Tools 5
[@ll & Rabbitsfoot X
ﬂ‘\
e a Sevier
AT 41 |8 | L4 I
%

Figure A2-30 Screenshot of Example Split Upstream of Dam

8) Updated the “Descriptio” field with information about the source and location of the
river segment. In the scenarios where the headwater or a confluence exists and the
clipped intersection falls far inside the polygon, the headwater and confluence is noted
as either the starting or ending point in the text. Also, if the line was split at a dam this
is used in the text as well. (Figure A2-31) Saved edits

USGS MHD line layer of Rolling Fork from Dequeen dam to southern border of Sevier County.

Figure A2-31. Screenshot of Example “Descriptio” field text

9) Used the geographical marker location text to discern the start and end locations of the
river/creek segment. Example of geographical markers locations text is:
a) Data collected since listing suggest this population may be improving. Bouldin
et al. (2013a) surveyed 17 sites along 42.2 RMs from Arkansas Highway 23 at
Withrow Springs State Park, Madison County, Arkansas, downstream to
Benton County Road 9 at War Eagle Mill, Benton County, Arkansas,
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10) Turned on the “Dams” layer zoomed to where the start and end locations are visible.
Visually reviewed if there are any dams along the length of the river/creek. If there is,
zoomed in and switched the base map to “Imagery”. Used the “identify” tool to view
the attributes of the dam and looked upstream to see the increase in volume of water. If
there are no dams, proceed to step 13. If there is then determine the new start and end
locations based on the dam, then proceed to step 13.

11) A definition query was created in the Hydrography Line feature layer. Selected the field
“Name from Geographic Names Information” that “is equal to” the actual name of the
river/creek. (Figure A2-32)

Definition Queries Mew definition query ~ fﬂ‘
o Query 1
v s0L
Where |Mame from Geographic Mames Infei - | |is equal to ~ | | War Eagle Creek | X
=+ Add Clause

Figure A2-32. Screenshot of Definition Query Example

12) Used the “Select by Polygon” tool, the Hydrography Area records were selected. (Figure
A2-33)

aton
Madison
ashington

"W 36.1431333°N w 49 Selected Featu

A_Rabbitsfoot_Line [ Line Features X

ction: [fg Select By Attributes 42 Zoom To 524 Switch = Clear & Copy 5 Switch

formation System ID * Name from Geograph... Length in Kilometers * Reach * Feature Type * Feature Code  Visibility Filter
War Eagle Creek 1.22 10 Stream/River 46000 500000

War Eagle Creek 0225 110 Stream/River 45000

War Eaale Creek 0.12 110 Stream/River 46000

Figure A2-33. Screenshot of Selected Lines

13) Copied and pasted record(s) into the “EPA_Rabbitsfoot_Line” shapefile. If more than
one record was copied and pasted, merged them together. Reviewed the line and made
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sure there were not any gaps. (In this process there were no river/creek lines that had
gaps) Saved edits.

14) Zoomed to the start and end location of each line. The EPA_Rabbitsfoot_Line record was
modified with the Modify Features “Split” tool. The unneeded part was deleted. Save
edits. (Figure A2-34)

UamspecieskabbitstoothMap | £ Command Sarc
sw Edit  Imagery  Share  Help Linear Referencin g

¥ - | @ Status

* % m Attributes

X i i 1 M ~
5t Settings e L [ Clear 1 . B
Snapping | Create Modify Delete | Select Move Annotati Edit Reshape Merge Split
plates v ~ 4@ ZoomTo Vertices i
B [l Snapping Features N Selection N Tools ]
PRl B Rabbitsfoot X
\ar Eag'e
& Creek
o,
T Madison
b e
7 5 i
. N { L . ] i LX

Figure A2-34. Screenshot of Split Process

15) Updated the “Descriptio” field with information about the source and location of the

river segment. If the line was split at a dam this is used in the text. (Figure A2-35) Saved
edits

Descriptio

USGS MHD line layer of War Eagle Creek from AK Hwy 23 at Withrow Spring State Park downstream to War Eagle Mill at...

USGS NHD line layer of War Eagle Creek from AK Hwy
23 at Withrow Spring State Park downstream to War
Eagle Mill at the SE corner of High Sky Inn Rd & War
Eagle Rd.

Figure A2-35. Screenshot of Example “Descriptio” field text

1.13. Used FWS 2020 5-Year Figure 2 image (Geo-referenced in ArcGIS Pro) and
Hydrography Area Layer as the Basis to Create Records

To develop a core map, the Center for Biological Diversity instituted a hierarchical process to
create GIS data based on the source’s accuracy. The third-best source of GIS data is the FWS
2020 5-YR figure 2 on page 5. Once geo-referenced, the start and end points can be
determined. In all cases, either the start and/or end touches a Critical Habitat polygon.

Page 38 of 61



Because of this, it was determined to match the width of the adjacent Critical Habitat polygon

by buffering the Esri Living Atlas “National Hydrography Dataset Plus High Resolution” line layer

to match.

1) There were four rivers/creeks that used this process to create GIS data: Ouachita River /

a) Ouachita River — Although there is geographical text the describes the two Critical

b)

d)

habitats and the river between the two Critical habitats, there is no mention of a river
segment upstream that is shown as an extant population if figure 2. Per figure 2, this
river segment begins at the confluence of Ouachita River and Black Branch then
upstream on Ouachita River to State Hwy 30 bridge. Plus, five miles upstream.

Red River — There are no geographical text of surveys equal to or greater than the year
2000. However, in Table 2, the “Current Status” is unknown. In figure 2 of the FWS
2020 5-Year Review, there exists an extant population upstream and downstream of
the FWS Critical Habitat, where Unit Name equals Red River. Per figure 2, the river
segment is a section starting at the confluence of Red River and South Fork Red River,
upstream to the headwaters of the Red River. Additionally, there is a river segment
starting at the confluence of Red River and Cumberland River, upstream to where it
meets the Red River Critical Habitat.

Spring River — There is geographical text of surveys equal to or greater than the year
2000 that has Rabbitsfoot in Sharp County. Additionally, in figure 2 of the FWS 2020 5-
Year Review, there exists an extant population upstream of the FWS Critical Habitat,
where “Unit Name” equals “Spring River (AR)”. This segment starts at the confluence
of Spring River & Ott Creek, then upstream to confluence of Spring River & South Fork
Spring River, then continues upstream on South Fork Spring River to 1/2 mi N of end
Miller Creek Lane. Plus, 5 miles upstream.

Black River — There is a Critical Habitat polygon in Lawrence County, Arkansas. The
geographical text does not include the river downstream. However, in figure 2 of the
FWS 2020 5-Year Review, there is an extant population visible. This segment starts at
southern end of Rabbitsfoot's critical habit of Black River unit and continues
downstream to the confluence with Strawberry River.

2) For each of the four river/creek a .tif was created from page 44 of FWS 2020 5-Year

3)

Review. The files were renamed with each river/creek’s name at the end.

A .tif was added to the ArcGIS Pro map and “yes” was selected to “Calculate statistics”.

While the .tif is highlighted in the map “table of contents”, click on “Imagery” context

tab in the ribbon 2> clicked on “Georerence” in the “Alignment” group—>unclicked the

“Auto Apply” in the “Adjust” group. Zoomed to the general area of the river->clicked on

“Fit to Display in the “Prepare” group. Used the “Prepare” group tools: “Move”, “Scale”,
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4)

5)

6)

and “Rotate” to best size, move and rotate the .tif to match as close possible to the
target datasets.

In the “Georeference” context tab, under the “Adjust” group, click on “Add Control
Points”. Zoomed to four corners around the area in question and created “Control
Points”. Under the “Adjust” group, clicked on “Apply”. Visually reviewed the
georeferencing to confirm the applied changes worked. If not, redo. If it worked,
proceed with step 5. (Figure A2-36) In figure A2-36 below, the white lines are the
county boundaries, The pink polygons are the core areas, the green polygons are the
Critical Habitats and the medium blue lines are hydrography areas that are filtered to
show the larger rivers/creeks.

- A =
Georefere"cmc: SYR 02 | 2083 Fig2* Cop..3

3 . I it}
. Red River Red River Transformation: 15t Order Polynomial (Affine)
Contrais Points: 4 /4

West Segment ‘ : East Seg 57 %, Total RS rors

Forward: 586126124
nverse: 0.001394

g~ Fonyard-Inverse: G.00GE00

Figure A2-36. Screenshot of Red River Area Georeferencing

Turned on the “Dams” layer to see if there is a dam along the river segment length or
not. If so, determine the new start and end point. Zoomed into the start and end points
of the river/creek in question to determine a better-defined start and end point. Based
on previous experience, beginning and end points trend to happen at river confluences,
sources or headwaters. If there is a major confluence, headwater or source in the
zoomed in area, this was used.

Check that the “Map Properties” coordinate system the Interim shapefiles, which is
“USA Contiguous Albers Equal Area Conic USGS”. Ensure that the Hydrography Line
layer is on. Start edit mode—>Click “Create” in “Features” Group” > Under Templates,

Page 40 of 61



Click on “EPA_Rabbitsoot_Line “Trace” option. Create a line record, tracing from the
start to the end. For only the Ouachita and Spring River segments, a five-mile segment
line is created by tracing upstream for host fish traveling upstream. Set the tracing
“Limit trace length” option to five miles. See Figure A2-6 for screenshot.

7) Used the “Measure Distance” tool to determine the width at the end adjacent Critical
Habitat polygons. See figure A2-7 for example screenshot. Used the “Buffer” tool in edit
mode to create a new polygon record in “EPA_Rabbitsfoot_Poly”. Buffered each
segment based on the adjacent Critical Habitat width. Merged the “five-mile segments”
with the other neighboring polygons.

8) Updated the “Descriptio” field with information about the source and location of the
river segment. Remove all line feature records created as the basis for the buffered
polygons as they are no longer needed. Save edits. (Figure A2-37)

Field: [ Calculate  Selection: P@ Select By Attributes ...EE" Switch

Descriptio

1| Per USPWS Rabbitsfoot 2020 5 Year Review figure 2, is a section starting at the confluence of Quachita River and Black Branch head on Cuachita upstream to State...

Per USFWS Rabbitsfoot 2020 5 Year Review figure 2, is
a section starting at the confluence of Ouachita River
and Black Branch head on Quachita upstrearn to State
Hwy 30 bridge. Plus five miles upstream.

Figure A2-37. Screenshot Example Location Text

9) The following rivers/creeks were clipped by the range.
a) Red River
b) Barren River
¢) Bayou Bartholomew
d) Flatrock River
e) lllinois River
f) Sugar Creek (East Fork White River)
g) Saline River (Little River)
h) Hatchie River

10) The following river was not included because in the 2021 FWS Rabbitsfoot SSA,
Appendix A, Current River’s current condition is “Extirpated.”

11) Both LeBoeuf Creek and Conneautee Creek river lengths were not included because the
written individual description in the 2020 FWS 5-YR Review says past surveys show
occupation is the confluence of the French River. The inclusion of French River itself
covers this survey area.

12) Rivers/Creeks that fall outside of the range and were included because of the 2020 FWS
5-YR Review written description or are a Critical Habitat are:

a) Mohican River (2020 FWS 5-Year Review written description)
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b) Nolin (2020 FWS 5-Year Review written description)

c) Bayou D’Arbonne (2020 FWS 5-Year Review written description)
d) Wabash River (2020 FWS 5-Year Review written description)

e) Olentangy (2020 FWS 5-Year Review written description)

f) Muddy Creek (Critical Habitat)

Updated the “CommName”, “SciName”, “Category”, “EPA_Code”, “FWS_Code”,
and CBD_Code field with Field Calculator. Calculate Geometry acres of Polygon

1.14.
Layer.

1) Updated the “CommName” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “CommName”—>
Select “Calculate Field” = Entered "Rabbitsfoot" below the field name (1) = Set
“Enable Undo” (2) =>Click “Apply” (3) (Figure A2-38)

Calculate Field

This tocl modifies the Input Table
Input Table
EPA_Rabbitsfoot_Line -
Field Name (Existing or New)
AL

CommMame

Expression Type

Python A
Expression
Fields ? Helpers ?
OBJECTID .as_integer_ratiol) -
Shape .capitalize()
CommMame .center()
SciName .conjugate()
Descriptio .count()
Category decode()
EPA_Code .denominator()
rt Values 1 +
CommName =
"Rabbitsfoot”
Code Block

©)

Enable Undo @D |

Annhs

Apply

Figure A2-38. Screenshot Example Field Calculator
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2) Updated the “SciName” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “SciName”-> Select
“Calculate Field” - Entered " Quadrula cylindrica cylindrica" below the field name (1)

- Set “Enable Undo” (2) > Click “Apply” (3) (Figure A2-39)

Calculate Field

This tool modifies the Input Table b
Input Table
EPA_Rabbitsfoot_Line v
Field Name (Existing or New)
SciName v 'Q'g}
Expression Type
Python v
Expression
Fields ? Helpers ’\[_(‘
QBJECTID ~ | | .as_integer_ratio() -
Shape «capitalize()
CommMame .center()
SciMame «conjugate()
Descriptio «count()
Category .decode()
EPA_Code .denominator()
nsert Values @ * o+« - =
SciMame =
"Quadrula cylindrica cylindrica"
Code Block Q @
Enable Undo (,m Apply | | oK |

Figure A2-39. Screenshot Example Field Calculator
3) Updated the “Category” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “Category”—> Select
“Calculate Field” - Entered " Area of occupancy " below the field name (1) =2 Set
“Enable Undo” (2) =>Click “Apply” (3) (Figure A2-40)
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Calculate Field ? X

This tool modifies the Input Table ®
Input Table 3
EPA_Rabbitsfoot_Line &
Field Name (Existing or New)
Category » 'E}
Expression Type
Python b
Expression
Fields 7 Helpers T
QBJECTID ~ | | .as_integer_ratio() -
Shape .capitalize()
CommMName .center()
SciName .conjugate()
Descriptio «count()
Category .decode()
EPA Code .denominator()
nsert Values G_) * )+ - =
Category =
"Area of occcupancy”
Code Block @ @
Enable Undo @D Apply | | 0K |

Figure A2-40. Screenshot Example Field Calculator

4) Updated the “EPA_Code” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “EPA_Code”-> Select
“Calculate Field” = Entered "3645" below the field name (1) = Set “Enable Undo” (2)
—>Click “Apply” (3) (Figure A2-41)
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Calculate Field ? X

@  This tool modifies the Input Table x
Input Table i
| EPA_Rabbitsfoot_Line ~|
Field Name (Existing or New)
|EPA_Code - |
Expression Type
| Python v |
Expression

Fields 7 Helpers T
QBJECTID ~ | | .as_integer_ratio]) -
Shape .capitalize()

CommMame «center()
SciName .conjugate()
Descriptio «count()
Category decode()
EPA_Code .denominator()

LT TN . Ln

*

oo+ - =

EPA_Code =
"3645" |

Code Block @ @

OK |

Enab|eUndo(?'| Apply |

Figure A2-41. Screenshot Example Field Calculator

5) Updated the “FWS_Code” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “FWS_Code”-> Select
“Calculate Field” = Entered "FO3X" below the field name (1) = Click “Apply” (2) (Figure
A2-42)
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Calculate Field ? X

@  This tool modifies the Input Table x
Input Table
| EPA_Rabbitsfoot_Line .|
Field Name (Existing or New)
| FWs_Code - | %
Expression Type
| Python v |
Expressicn
Fields T Helpers ?
OBJECTID ~ || .as_integer_ratiof) -
Shape «capitalize()
CommMName «center()
SciMame «conjugate()
Descriptio .count()
Category decode()
EPA_Code . .denominator() .
nsert :1@ * ] o+ - =
FW5_Code =
[Fosx” |
Code Block @
tnable Undo @] | Apply ||| ok |

Figure A2-42. Screenshot Example Field Calculator

6) Updated the “CBD_Code” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “CBD_Code”—> Select
“Calculate Field” = Entered "796043" below the field name (1) = Click “Apply” (2)
(Figure A2-43)
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Calculate Field 7T X

This tool modifies the Input Table b
Input Table
EPA_Rabbitsfoot_Line ~
Field Name (Existing or New)
CBD_Code - | ¢
Expression Type
Python »
Expression
Fields ? Helpers T
QBJECTID * | | .as_integer_ratic() -
Shape .capitalize()
CommMame .center()
SciMName «conjugate()
Descriptio «count()
Category .decode()
EPA_Code .denominator()
nsert Val ,@ o4+ - =
CBD _Code =
"7o5E43"
Code Block @
Enable Undo @C | Apply | | oK |

Figure A2-43. Screenshot Example Field Calculator

7) Updated the “ECOS_WebPg” with Field Calculator. This process is the same for both the
EPA_Rabbitsfoot_Line and EPA_Rabbitsfoot_Poly. Right clicked on “ECOS_WebPg” >
Select “Calculate Field” = Entered "https://ecos.fws.gov/ecp/species/5165" below the
field name (1) =>Click “Apply” (2) Review all the updates in steps 2-7. If everything is
correct, click “Save”. (Figure A2-44)
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Calculate Field ?7 X

@  This tool medifies the Input Table X
Input Table |
| EPA_Rabbitsfoot_Line «|
Field Name (Existing or New)
| ECOS_WebPg - | %
Expressicn Type
| Python " |
Expression

Fields 7 Helpers ?
OBJECTID ~ | | .as_integer_ratiof) -
Shape «capitalize()

CommMame .center()
SciMame .conjugate()
Descriptio «count()
Category .decode()
EPA_Code . .denominator() .
nsert Values m * 4+ - =
.
ECOS_WebPg =

"https://ecos.fws.gov/ecp/species/5165 |

ICodE Block @ N |

Enable Undo @] | apply ||| ok |

Figure A2-44. Screenshot Example Field Calculator

8) To “Calculate Geometry” acres, the “World_UTM_Grid” layer was used. The records in
“EPA_Rabbitsfoot_Poly intersect World UTM Zones 15, 16, and 17. (Figure A2-45) Select
UTM Grid(s) for each zone and used the “Select by Location” to select
“EPA_Rabbitsfoot_Poly” records that intersect the selected UTM zone. Click “OK” (Figure
A2-46)
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Figure A2-45. Screenshot EPA_Rabbitsfoot_Poly within UTM Zones

Select By Location

Input Features \'F\_-')
% | EPA_Rabbitsfoot_Poly /]

Relationship

Intersect

Selecting Features
| World UTM_Grid

() Use the selected records: 1

Search Distance

| |Meters

Selection Type

| New selection

[ Invert Spatial Relationship

| apply || ok |
Figure A2-46. Screenshot “Select by Location”

9) For each UTM zones, updated the “Acres” field with “Calculate Geometry. This process

is done only for EPA_Rabbitsfoot_Poly. Right clicked on “Acres”—> Select “Calculate

Gemetry” - Select “Area” under “Property” (1) = Select “US Survey Acres” under “Area

Unit” (2) Select the NAD_1983 _UTM_Zone_XX" that was used in Step *. Click “OK”.
(Figure A2-47)
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Calculate Geometry ? X

@  This tool modifies the Input Features X
Parameters Environments P
Input Features
| EPA Rabbitsfoot_Poly v
D Use the selected records: 29

Geometry Attributes

Field (Existing or New) (~) 3 Property

X | Acres ~ || Area v
Area Unit
| US Survey Acres w |

Coordinate System
| MNAD_1983_UTM_Zone_15M v | 152

Figure A2-47. Screenshot “Calculate Geometry”
1.15. Created Catchment Areas that Intersect Core Map Areas Layer

1) The NHDPlus High Resolution EPA Snapshot 2022 Data downloaded file
geodatabase was used as the source for “Catchment”. The layer used is named
“CatchmentFabric”. Selected all the “EPA_Rabbitsfoot_Poly” records. Used the
“Select by Location” tool to create a “New selection” of “Catchment” that
intersected “EPA_Rabbitsfoot_Poly” records. (Figure A2-48) Exported selected
“CatchmentFabric” records to a temporary polygon layer.

Select By Location ? X

Input Features f\__':l
» |CatchmentFabric - |

| - |

Relationship

| Intersect ~ |

Selecting Features
| EPA_Rabbitsfoot_Poly v , .

@) Use the selected records: 66

Search Distance

| ||Decima| Degrees - |
Selection Type
| Mew selection - |
[T Invert Spatial Relationship

aoply || ok |
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Figure A2-48. Screenshot “Select by Location”

2) Selected all the “EPA_Rabbitsfoot_Line” records. Used the “Select by Location” tool
to create a “New selection” of “Catchment” that intersected
“EPA_Rabbitsfoot_Line” records. (Figure A2-49) Exported selected “CatchmentFabric”
records to a temporary polygon layer.

Select By Location ? X

Input Features fé')
S | CatchmentFabric v |
| |

Relationship

| Intersect - |

Selecting Features
| EPA_Rabbitsfoot_Line v v

(} Use the selected records: 8

Search Distance

'I[J| |Meter5 w |
Selection Type
| MNew selection N |
[ Invert Spatial Relationship
ey | ¢ ]

Figure A2-49. Screenshot “Select by Location”
3) Used from the “Data Management” tools, the “Merge” tool to combine the export
records from Steps 1 and 2 to a polygon feature class named,
“EPA_Rabbitsfoot_Catchment. (Figure A2-50)
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Geoprocessing
() Merge
Parameters Environments

Input Datasets i:\:f.;'

v X

{:_;Bl

EPA_Rabbitsfoot_CatchmantLineDoc2

EPA_Rabbitsfoot_CatchmantPolyDocl

Cutput Dataset

EPA_Rabbitsfoot_Catchment

Field Map

REC catchmentstatecode (2]

001 nhdplusid (2)

REC istribal (2]

RBC ywalk_hucl2_mr (2)

REC spurcefc (2)

123 gridcode (2)

001 areasqgkm (2)
001 areasqgkm_geodetic (2)
REE vpuid (2]

BEE isnavigable (2)
HEC hasvaa (2)
AEC iz=inlk 71

[] Add source information to output

> Il

Figure A2-50. Screenshot Merge Catchment Polygons

3) Inthe “Core Map Process Document” on page 28, it says for aquatic species in flowing

waters, to “Add one catchment upstream of species habitat areas.” (Figure A2-51)

4. For aquatic species in flowing waters

d.

Remove all water areas down stream of species habitat.

b. Remove all water areas upstream of dams because these areas
are assumed to be diluted by larger volumes of water and thus

not need runoff mitigations.

C. Add one catchment upstream of species habitat areas.

Figure A2-51. Screenshot from the “Core Map Process Document”

4) The process to add one catchment upstream of each river segment was a manual one.

Zoomed to each polygon and line record=>turned on the “Line Feature Direction” layer to

determine what is upstream->Selected the “CatchmentFabric” polygon that is
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upstream—>Copied and pasted the selected polygon from the “CatchmentFabric” layer to
the EPA_Rabbitsfoot_Catchment—>Saved Edits. Repeated this process until all records have
been reviewed and catchments added.
5) There are a few scenarios where there are exceptions to the process in Step 4.
a) If the river/creek segment ends at its headwaters. (Figure A2-52)
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Figure A2-52. Screenshot of Muskingum River with Catchments

b) If the river/creek segment ends at a dam. (Figure A2-53)

/.

7 Pop-up

e / 4 Dams (4)
e ; Dequeen Dam
> Dequeen Diam - Saddle Dike A
Dequeen Dam - Saddle Dike C

Dams - Dequeen Dam

OBJECTID 26594

DequeenDam:
o 7 National Inventory of |ARD1201
A Dams ID (NID ID)
Other Structure 1D <Null>
/. Federal ID ARD1Z01
Data Lost Updated 6/15/2022 12:02:52 PM
Dam Name Dequeen Dam
Other Names iz
Owner Types Federal
S Federal
e State or Federal Aaency | <Null>

Fermes

Figure A2-53. Screenshot of Rolling Fork Creek and Dequeen Dam
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c) If the length of the river/creek that is passing through the upstream catchment is so
short that it is unlikely to account for an adequate pesticide use limitation area, then
another catchment area was included. (Figure A2-54)

Figure A2-54. Screenshot of Small Upstream Catchment
d) There were three river/creek segments where the scenario is that they are next to
the range but not inside the range. (Mohican River, Muddy Creek and Wabash River).
The only catchment include was one catchment both outside and upstream.

1.16. Calculated Percentage of Interim Core Map Represented by NLCD Land Covers
and Associated Example Pesticide Use Sites/Types Process
1) Because the Center for Biological Diversity is submitting both line and polygon shapefiles
for the core map, it was determined for the line shapefile, that it would be best to buffer
it by the same average width of the polygons in the Critical Habitat. The Critical Habitat
is a FWS verified representation of known locations are area.

a) To calculate the average width of the Critical Habitat polygons, first all the polygons
were copied and pasted into a line feature class named
“EPA_Rabbitsfoot_Transact”->Used the “Generate Transects Along Lines” tool to
create a series of perpendicular line segments .5 survey miles apart and 750 feet in
length (Figure A2-55)->These perpendicular lines with clipped by the Critical Habitat
polygon creating “EPA_Rabbitsfoot_TransactClip1”—>Opened the
“EPA_Rabbitsfoot_TransactClip1” attribute table = Right Clicked on

Page 54 of 61



“Shape_Length” > Left Clicked “Explore Statistics” > The mean length equals 76.923

meters. (Figure A2-56)

Geoprocessing

(€) Generate Transects Along Lines

Parameters Environments

Input Features

| EPA_Rabbitsfoot_Transact

1, Qutput Feature Class

| EPA_Rabbitsfoot CHTransact2

Distance Between Transects

0.5 |US Survey Miles

Transect Length

| ?SD”US Survey Feet

|| Generate transects at line start and end

Figure A2-55. Screenshot Generate Transects Along Lines tool

T | Search Fields £ | [, | E Attribute Table  FigFields  Display: 122 Numeric

OBJECTID JldType MNulls  Chart Preview Min Max
741 Shape ible  0[@0% I 0.511656 | 228.600506

[ Calculate

Mean

76923017

5td. Dev. Median  Count

57749435 | 82.559347 12,240 (100%

Unique Mode

12,222

Figure A2-56. Mean Shape_Length of Clipped Transect Lines

b) The “Buffer” tool was used on the “EPA_Rabbitsfoot_Line” and created

[Multiple Values]

“EPA_Rabbitsfoot_Line_Bufferl” with a buffer distance of 38.5 meters. (Figure A2-57)

Geoprocessing

e Buffer

v B X

@ The Pairwise Buffer tool provides enhanced functionality or performance.

Parameters Environments

Input Features

| EPA_Rabbitsfoot Line

Output Feature Class

| EPA_Rabbitsfoot_Line_Bufferl

Distance [value or field] |LinearUnit "|
| 33-5||Meter5 "|
Method

|P|anar "|

Dissolve Type

No Dissolve

Figure A2-57. Screenshot of Buffer Tool

Page 55 of 61

?

Least (



c) Merged “EPA_Rabbitsfoot_Line_Bufferl” with “EPA_Rabbitsfoot_Poly” and created
“EPA_Rabbitsfoot_Merge”. (Figure A2-58)

Geoprocessing v X
®© Merge ®
Parameters Environments ?

Input Datasets ::'_:'
| EPA_Rabbitsfoot_Line_Buffer] .|
| EPA_Rabbitsfoot_Poly .|
) @) Usethe filtered records: 66
| |
Output Dataset
| EPA_Rabbitsfoot_Merge |

Field Map [ Add Fields ~ / Edit =

Figure A2-58. Screenshot of Merge Tool

2) Attempted to use the entire USA NLCD Land Cover raster and the feature class created
from step 1C named, “EPA_Rabbitsfoot_Merge” with the “Extract Mask” tool. However,
the tool had a message. “Cannot process above the size limits of the image service ‘USA
NLCD Land Cover’”. (Figure A2-59) Decided to go online to the MRLC viewer
(https://www.mrlc.gov/viewer/) and upload six shapefiles of smaller areas to use to
download the NLCD that cover all the “EPA_Rabbitsfoot_Merge” reocrds. (Figure A2-60)
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https://www.mrlc.gov/viewer/

LLup uLssny

® Extract by Mask *

Time v

Parameters Environments

- € Input raster
Input raster (Required) x USA NLCD Land Cover ~ \

Error 001491 Cannot process above the size limits of the image service: e S S
colarans i 0003 it 30000 vesptieh, Plese st o e any | |EPARabBisfoot Merge @ s
or cellsize to fit within the limits., i, Output raster

The input raster from which cells will be extracted. NLCD_Mask |
Extraction Area

Inside v‘

Analysis Bxtent

B =0

~ Xand Y Extent

Top 2204792472744 Z

d Left  [215421.80602645 -

Right [1374735.37962085 S

EBottom |16857&T037&94H S

Y + Extent Coordinate System
: USA Contiguous Albers Equal Area Conic USGS version

Figure A2-59. Screenshot of Extract by Mask Error Message

Method:

Shapefile -

Upload Local Shapefile

Shapefile should be within zip file and in EPSG 3857
(Web Mercator) projection

Choose File | MaskArea. zip

Download Contents:
+ GeoTIFF
" GIF (Not available for all products)

Select Categories:
—-[_| % Annual NLCD

<= Fractional Impervious Surface

<2 Impervious Descriptor
+/ £ Land Cover
<2 Land Cover Change
2 Land Cover Confidence
. <2 Spectral Change Day of Year
| B Annual NLCD Summary Products
s B NLCD Tree Canopy
Select Years:
2023-2023

Email

Clear

Figure A2-60. Screenshot of MLRC download by shapefile extent

3) For each of the six areas the “Extract by Mask” tool was used with
“EPA_Rabbitsfoot_Merge” filtered by the same area within “EPA_Rabbitsfoot_Merge” as
the extent. (Figure A2-61) In the “Environments” tab, changed the output coordinate
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system to match “EPA_Rabbitsfoot_Merge”, which in this case is
“USA_Contiguous_Albers_Equals_Area_Conic_USGS_version”. (Figure A2-62) They were
named, “NLCD_MaskAreal”, NLCD_MaskArea2”, etc.

Geoprocessing v X
® Extract by Mask *®
Parameters Environments @

Input raster
|MaskArea1.tiff V|

Input raster or feature mask data
| EPA_Rabbitsfoot_Merge «| ‘o
@) Usethe filtered records: 12

Output raster
| NLCD_MaskArealA

Extraction Area

|Ir|side Y|

Analysis Extent

[ (] O

v o~

Tog EPAMerge_1Part
EPARabbitsfoot_Merge_2Parts

Lef

EPARabbitsfoot_Merge

Ri

EPAJesupMilkVetch
Bot

MaskAreal tiff
vE

LNl T R D |

Figure A2-61. Screenshot “Extract by Mask” Parameters Tab

Geoprocessing v 3
(€ Extract by Mask d

Parameters Environments

» Qutput Coordinates

Qutput Coordinate System

| USA_Contigucus_Albers_Equal_Area_Conic_USGS5_version V | ';?:;'
Geographic Transformations

# | Abidjan_1987_To_WG5_1924 W | =

Y=

| B

* Processing Extent

Figure A2-62. Screenshot “Extract by Mask” Environments Tab
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4) Used the “Mosaic To New Raster” tool to gather all six into one output. (Figure A2-63)

Geoprocessing ~ 1 X
© Mosaic To New Raster (&)
Parameters Environments @)

Input Rasters @

| NLCD_MaskAreaT “

| NLCD_MaskArea2 “
MLCD_MaskArea3 -
MLCD_MaskAread v

| NLCD_MaskArea5 “

% | NLCD_MaskArea6 “

| - |

Output Location
| EPA_Strategy.gdb |

Raster Dataset Mame with Extension
NLCD_1.2.3 4 5.6 |

Spatial Reference for Raster

| USA_Contiguous_Albers_Equal_Area_Conic_USGS_version ¥ | 'c_.‘
Pixel Type

|3bitunsigned V|
Cellsize | |
MNumber of Bands | 1|

Muosaic Operator
|Last Vl

Mosaic Colormap Mode
| First “|

Figure A2-63. Screenshot “Mosaic To New Raster” Parameters Tab

5) Used the “Tabulate Area” tool to determine the count of area for each NLCD code.
(Figure A2-64)
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Geoprocessing v X

® Tabulate Area @
Parameters Environments ?

Input raster or feature zone data
NLCD 123456 v ‘v

Zone field

|‘u’a|ue v |{?L_E'

Input raster or feature class data

| EPA_Rabbitsfoot Merge .| ’
Class field
|C0mmName v |{c.:':{-

Output table
| Tabulat_ NLCD_1_ TabArea |

[v] Classes as rows in output table

Processing cell size
NLCD_1.2.3456 |

Figure A2-64. Screenshot “Tabulate Area” Tool

Added a double field named, “Per”. Right clicked on field and selected “Calculate Field”.
Entered the formula “(!Count!/697429)*100”. This calculated the percentage of NLCD within
the core map area. (Figure A2-65) Review Results and input into (Table 1. Percentage of Interim
Core Map Represented by NLCD Land Covers and Associated Example Pesticide Use Sites/Types.)
(Figure A2-66)

Expression
By o [ =
Field: F Add [F] Calculate = Selection: (g Select By Attributes R Switch| g T Helpers T
OBJECTID * Value CommName CLASS_CODE Count  Area Per OBJECTID as integer.ratio] =
1 11| Rabbitsfoot 1355820 | 320238000 | <Null> Value capitalized
2 |2 21| Rabbitsfoat 1 B441 7596500 <Mull> CommName _center()
303 22 | Rabbitsfoot 1 6938 6244200 <Mull> CLASS_CODE -conjugate()
4 |4 23 Rabbitsfost 1 3398 3058200 <Hull> Count «countl)
Area decodel()
5 |s 24| Rabbitsfoat 1 1155 1039500  <Hull>
Per .dencminator()
6 |6 31| Rabbitstoat 1 9826 8843400 <Mull> ' a v
7|7 41| Rabbitsfoot 1110413 | 99371700 | <Null> Insert Values b A
8 |8 42 | Rabbitsfoot 1 2284 2055600 <Null> Per =
9 |9 43 | Rabbitsfoot 1 11436 10292400 <Null> (*Count!/697429)*108 ‘
10 |10 52 | Rabbitsfoot 1 61 54900  <Null> Code Block
11 71| Rabbitsfoat 1 4834 4335600 <Hull>
12 |12 81 Rabbitsfoot 1 23389 21050100 | <Null> Enable Undo (I Apply

Figure A2-65. Screenshot “Field Calculate”
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Field: EH Add FH Calculate

L=« B I = R I o T

= | =2 | = | = | = | = | =
(= I ¥ I I E TR o R T = |

OBJECTID *

1

Value

11
21
22
23
24
31
41
42
43
52
71
81
82
90
95

255

CommMName

Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot
Rabbitsfoot

Rabbitsfoot

Selection: FE Select By Attributes

CLASS CODE Count | Area

1
1
1

1

1

1
1
1
1

355820
2441
6938
3398
1155
9826

110413
2284

11436
&1
4384
23389
30729
108341
18231
1083

320238000
7596900
6244200
3058200
1039500
8843400

99371700
2055600
10292400
54900
4395600
21050100
27656100
G3406900
16407200
G74700

T Sw

Per

31.013813

1.210302
0.954797
0.487218
0.165608
1.408388%
15.831432
0.327489
1.639737
0.008746
0. 700286
3.353603
4.40804
15.677725
2.61403

0.155235

Figure A2-66. Screenshot “Field Calculate” Results
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