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5.7.78 Discharges: Water Quality Opportunity..........ccceeeeveeeriiieeriieeeriiieeniee e eeeee e 818
5.7.79 Distrub50: Water Quality OppOrtunity ..........coecveerierieeniienieeiiesie et see e 823
5.7.80 DistubWshd: Water Quality Opportunity ...........cccceeveeeriienieenienieeiieeie e 828
5.7.81 ImpairedIn: Water Quality OPpOTtUnItY .......c.ceeevuereirierierienieneereee e 832
5.7.82 RoadRail: Water Quality OppOrtunity .........ccceeeveeruierieeniienieeiienieeiee e see e 838
5.7.83 Water Quality Potential............cccoeiiiiiiiiiiiiiiieieeee et 840
5.7.84 Water Quality Potential ASPECES .....c.cevueeiiieiiiieiieiiierie et 843
5.7.85 ChemTime: Water Quality Potential............ccoooieiiiiiiiiiiiiieeeee e 850
5.7.86 ClayOrganic: Water Quality Potential ............ccccoevieiiiiiiiiiiiiienieeiee e 856
5.7.87 Depressions: Water Quality Potential ............cccccoeviiiiiiiiiniiiiieiieeeeee e 862
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5.7.89 Headwater: Water Quality Potential .............ccccoeeviiiiiiiiiiniee e 868

5.7.90 SWoutflow: Water Quality Potential ............cccceeeviiiiiiiiiiiniiiieeee e 871
5.7.91 VegWQ: Water Quality Potential ...........cccceeviiieiiiiiiieeceee e 875
5.7.92 Clay: Water Quality Potential ............ccceeeiiieiiiieiiieciecee e 881
5.7.93 IrrEdge: Water Quality Potential.............ccccveeeiiiieiiiiieiieecieee e 884
5.7.94 LandPos: Water Quality Potential.............ccceeevuiieiiiiiiiiiieieeee e 890
5.7.95 Lowslope: Water Quality Potential ...........c.ccccoieeiiiiiiiiiiieecee e 896
5.7.96 Microtopo: Water Quality Potential............ccceeviieiiiiiieiiiiiieiecieeeeee e 899
5.7.97 Organic: Water Quality Potential............cccoeoiiriieiiiiiieieciecieceeeeee e 903
5.7.98 SeasonPond: Water Quality Potential .............ccccoeviiiiiiiiiiniiieieniceecee e 907
5.7.99 Slope: Water Quality Potential............cccoocuieiiiiiiieniiiiieiececeesee e 912
5.7.100 VegByLP: Water Quality Potential............ccccecuieiiiriiieiiiiiieiecieeeeee e 915
5.7.101 VegPerUng: Water Quality Potential............ccccoeviiriiiiiiiniiieiienicceeeee e 926
5.7.102 VegWoody: Water Quality Potential ............cccceevuiiriieriieiiiieiienieeeeeee e 934
5.7.103 WFlowPath: Water Quality Potential..............ccecceeriiiiiieiiiieiieniecieee e 942
5.7.104 Water QUALILY SOCIELY ....covveriieriieeiieiieeieeiee et e ere e e sreebeesereeseessaeesseesssesnseens 953
5.7.105 Water Quality SOCIELY ASPECES ....vveeerieeeiieeeiieeeiieeeieeeeieeeeree et eree e ee e e 955
5.7.106 Huc12WQ: Water QUality SOCIELY .......cevvuieeriieeriieeniie e et 961
5.7.107 ImpairedOut: Water Quality SOCIEtY.......cceeevvuieiriiiieiiieeiie e e 965
5.7.108 WQPlan: Water Quality SOCIELY .......cceeeevuieeriiieeiiieeriie ettt 969
5.7.109 WQuse: Water QUality SOCIELY ......ccccvvieriieiiiieeiiieeeiie e 972
5.7.110 Fisheries: Water Quality SOCIELY.......cccueruiriiiriiniirieiienieeereeeee et 977
5.7.111 WaterSupply: Water Quality SOCIELY .......cocuereiririiiriiienienieneeeee et 980
5.7.112 Wetland Functional Assessment Tool Launch Script ..........ccccoeoviviiiniiiiiienienienn. 990
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5.5 ArcGIS Methods for Creating Input Layers

The following sections described the source data and methods to create the GIS input layers used
in the West Virginia Wetland Rapid Assessment Method. Layers should be updated based on the
schedule in section 5.4 of the WVWRAM Reference Manual. The typical steps to update a layer
are:

e read the description in this section for layer-specific information,

e Jlocate/acquire the source data and place it in the SourceAsReceived folder,

e clean up, filter, or compile the source data as needed,

e create the updated layer,

e give the new layer the name that is used in the GlobalVars file, or if that is not
possible/practical then update the GlobalVars file to show the new name,

¢ in the SourceFunctional Assessment folder, append the version date to the old layer and
replace it with the new layer,
e package the new layer for WV GISTC, either as a zipped shapefile or in a geodatabase,
e send the packaged layer to WV GISTC, along with any changes to GlobalVars and any
changes to metrics.
5.5.1 AlgalLakes
Version date: November 2018
Previous version(s): March 2016

Location: M:\wr\WTRSHD BRANCH INTERNAL\WETLAND\WaterQualityDatasets.gdb

Purpose: Input to HUC12WQ (Water Quality Function and Value to Society), ImpairedIn &
ImpairedOut (Water Quality Function)

Description: Algae-impacted Public Fishing Lakes. Public fishing lakes that are chronically
impaired or impacted by algal blooms. This is a geometry-only layer.

Source Data: This layer is a subset of the WVDNR Public Fishing Lakes, as identified by
Brandon Keplinger, James Summers and John Wirts in March 2016. Updated by Jack Hopkins in
November 2018. In 2018, there were 29 records in this dataset.

5.5.2 AlgalStreams
Version date: March 2016
Location: M:\wr\WTRSHD BRANCH INTERNAL\WETLAND\WaterQualityDatasets.gdb

Purpose: Input to HUC12WQ (Water Quality Function and Value to Society), ImpairedIn &
ImpairedOut (Water Quality Function)
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Description: This layer spatially depicts streams that are chronically impaired or impacted (i.e.,
affected by algae but not seriously enough for inclusion on the impaired list) by algal blooms in
West Virginia.

Source Data: These data are a small subset of the National Hydrography Dataset, including
streams that are considered chronically impaired or impacted, based on best professional
judgement of field evaluators James Summers and Jamie Peterson at WVDEP. The dataset was
created by Elizabeth Byers on February 9, 2016 in preparation for use in statewide wetland
functional assessment. The NHD data source used was WVDEP M:/basemap/NHDH_ WV.

5.5.3 AMLAMD: Acid Mine Lands and Acid Mine Drainage

Version date: 14 March 2023

Purpose: Water Quality Function: Input to Discharges / Water quality / WQ Opportunity
Location: WETLAND\SourceFunctional Assessment\AMLAMD

Description: This layer is a compilation of acid mine seep locations as field-verified by
WVDEP’s Watershed Assessment Branch (James Summers from 2013-2023). James Summers
provided multiple shapefiles that were copied into a single shapefile, with attributes then stripped
to save computing space. This is a presence/absence input to WVWRAM.

5.5.4 BRankHUC

Version date: 2/26/2024

Previous version(s): 10/6/2017

Input to: BRankHUC metric

Input from BRankHUC needed: polygon geometry (wall-to-wall) and BRank attribute

Location:
M:A\wWr\WTRSHD BRANCH INTERNAL\WETLAND\SourceAsReceived\BRank\BRankHUC

Source: In 2024, this layer was prepared by Meryl Friedrich at WVDNR in cooperation with
Elizabeth Byers. In the future, WVDNR'’s GIS office will prepare the layer for use in the
WVWRAM GIS Tool. The next scheduled update will be in 2034 when the next State Wildlife
Action Plan is written; however, it is worth checking around 2029 just in case there are interim
updates. This layer can be updated by WVDNR using the BRank R code written by Meryl
Friedrich whenever BRankInput is updated. BRankHUC uses all of the species, not just the
wetland species, to rank watersheds in terms of their overall biodiversity.

Description: HUC12 watersheds attributed with BRanks. Both the geometry and the attribute
“BRank” are used to calculate the metric BRankHUC. All species, not just wetland species, are
used to calculate the Branks of the HUC12 watersheds.
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5.5.5 BRankInput: Site Biodiversity Rank Input Layer
Version date: 2/29/2024

In 2024, this layer was prepared by Meryl Friedrich, GIS analyst at WVDNR, in cooperation
with Elizabeth Byers. In the future, updates should be requested from WVDNR’s GIS team. The
next scheduled update will be in 2034 when the next State Wildlife Action Plan is written;
however, it is worth checking around 2029 just in case there are interim updates. When
requesting this layer from WVDNR, specify that it should only contain wetland species, i.e.
species that are either dependent on wetlands or that use wetlands for any part of their life cycle,
such that wetland conservation would significantly benefit the species. The method below has
been coded into R by WVDNR.

Previous version(s): 5 November 2017

Strategy: 3/16/2017 EAB
GIS method: 11/5/2017 Elizabeth Byers
Python code: N/A

Location: WETLAND\SourceFunctional Assessment\HabitatData.gdb\BRankInput
Purpose: Habitat Function: Input to Site Biodiversity Rank Adjustment (Brank)
Description:

This layer is derived from sensitive WVDNR data on rare, threatened, or endangered species,
high quality natural communities, and species in greatest need of conservation statewide. The
layer includes spatial occurrence data attributed with unique taxa identifiers, Conservation Status
Rank at the state (SRank) and global (GRank) level, and Occurrence Quality Ranks (OQRank).

The strategy to create this layer is to:

e Combine the SGCN data with the Biotics EQ’s, being sure to retain the Elcode, TaxonName, Grank,
Srank, OQrank, and TaxGroup.

e QCthe Elcode and Ranks for correct updated values.

e Round the ranks using the rounding rules for Site Biodiversity Rank.

e Delete records that have large spatial uncertainty, that are historic (last observation date before
1980), that are extirpated, and records with any other problems in their data quality.

e Add fields for Disjunct occurrences and for species/community differentiation.

e Export and add random ID tied to Elcode. Delete all fields with taxonomic information except
whether a record is a species or a community occurrence.

Source Data:
Note that the first three datasets below are sensitive and maintained by WVDNR. Processing of

these data must be done by authorized WVDNR staff or their designees. Data may not be shared
without explicit permission from WVDNR.
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e Elements Occurrence Data
o SGCN_EOS2016
o EO_SHAPE_Statewide_2017_10_10
e Element Ranking Data
o Communities: PlotData_20171004.mdb (Table: WV Associations 2014)
o Plants: TrackedPlantsHandout_10Mar2017.doc
o Animals: WVNHP_RTE_Animals with ranks_2016Nov.pdf (public data from WVDNR website)

Method:

STEP 1: COMPILE DATA

Fields of Interest
SGCN fields EO_SHAPE fields

Elcode ELCODE
TaxonName SNAME

Srank S RANK
Grank G _RANK

OQrank BASIC EO R
TaxGroup NAME CAT 1
LAST OBS D (last observation date)
EST REP_AC (estimated representational accuracy)
“EO rank comment” (not sure what this is called in Biotics)

plus spatial fields Shape, OBJECTID, Shape Length, Shape Area

Export SGCN_EOS2016 and EO_SHAPE_Statewide 2017 10 10 to create working copies
SGCN and EO_SHAPE

In SGCN, delete the old Biotics records prior to importing the new ones
"Dataset" ='EO_SHAPE 2017 01 04

Add fields to SGCN in preparation for import

LAST OBS D (text, length = 50)
EST REP_AC (text, length= 30)

In EO_SHAPE, add the fields of interest with the SGCN names shown above and field
calculate to populate them.

Elcode (text, 254) = ELCODE

TaxonName (text, 254) = SNAME

Srank (text, 254) =S RANK

Grank (text, 254) = G_RANK

OQrank (text, 254) = BASIC_EO R (when field calculating, populate this with letter codes, not
strings)

TaxGroup (text, 254) = NAME CAT 1
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Load data from EO_SHAPE into SGCN

STEP 2: ADD RANKS AND QC DATA

Notes on interpreting ranks for the purpose of assigning biodiversity significance

ratings to sites:

¢ Elements with range ranks spanning two levels (e.g., G2G3) should be treated as if
they had the higher (e.g., G2) rank;

e FElements with range ranks spanning three levels (e.g., G3GS5) should be treated as the
middle rank (e.g., G4);

e Elements with ranks such as G3? should be treated as if there were no question marks;

e Elements with a GU or G? rank should be treated as if they were G4;

e Elements with “Q”s attached to their global ranks (i.e., questionable taxa) should be
treated at the next lower G rank (e.g., treat a G3Q as if it was a G4); however, this is
open to the discretion of the senior Natural Heritage scientist and is dependent upon
the rationale for the “Q” qualifier. For example, if there is taxonomic uncertainty as to
whether a G5T1Q subspecies should be elevated to species status, the Q “penalty”
should not be applied.

e Subspecies (elements with T-ranks): The rationale behind this process is accounting
for the relative size of a subspecies’ distribution to its overall species distribution.

e Ifthe T-rank is 3 or 4 units away from its G-rank (e.g., G5T1, G5T2, G4T1), treat
the functional Grank as one unit lower than the T-rank (e.g., G5T1 = G2; G5T2 =
G3).

e Ifthe T-rank is <3 units away from its G-rank (e.g., G4T3, G5T3), treat the
functional G-rank as the T-rank (e.g., G4T2 = G2, G5T4 = G4).

¢ Element Occurrences with range ranks (e.g., AB) should be treated as if they were
ranked at the lower of the two levels (e.g., B);

e FElement Occurrences that are not yet ranked should be treated as if they were C-
ranked.

Table Cleanup
e Populate empty fields as needed
o blank OQrank=C
o add missing Elcodes
e | made one change: Biotics record “Undefined Wetlands” (6) at Willis Ridge were renamed to
“Summit Sinkhole” and given Elcode = CEWVSumSin and Ranks = S1 G5.

e Update all ranks against updated RTE lists from DNR. There are three RTE lists: animals, plants,
communities.
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o Combine the three lists into one Excel table, load to ArcGIS and Join on Elcode; export.
= [f the ranking lists do not have the Elcode, you can join on TaxonName to add most
of the Elcodes to the ranking table, then populate the non-matches in the ranking
table by hand. The final ranking table can be joined to the SGCN layer.

e Round the SRanks and GRanks using the rounding rules, i.e., final SRanks are S1, S2, S3, S4, S5

e Round the OQranks using the rounding rules, i.e., A, B, C, D

e Some SGCN are not currently tracked by WVNHP. Assign these S4 & S5 species a rank of S3 for
purposes of analysis. Do not change their GRank. Select "Elcode" NOT LIKE 'CE%' AND( "Srank" = 'S4’
OR "Srank" ='S5")

e Check for hidden characters in Elcodes, which will disrupt calculations. There are lots in the snail
records — invisible until you try to work with the data. Create a new field Elcode10 (text, 10
characters allowed) and Field Calculate = [Elcode]. The fields with hidden characters will be
truncated and marked with an asterisk. Note that some of the longer non-standard Elcode fields will
be starred also — these should be changed to 10-character Elcodes.

e Check for unique relationships: Every Elcode should have exactly one TaxonName, and the inverse
should also be true. Also, every Elcode should have only one SRank. There are lots of problems in
the birds (common names mixed in — | did not fix all of these) and snails (mishmash of new and old
Elcodes and SRanks). Here’s a quick way to find the problems (do this for Elcode | TaxonName,
TaxonName| Elcode, and Elcode | SRank):

First compute a field that concatenates Elcode and TaxonName. A delimiter, "|", is
optionally added.

Elcode TaxonName Concatenate

PGPIN©1020 Abies balsamea PGPINQ1020|Abies balsamea

R-Click the concatenation field and Select “Summarize”, retaining the first occurrence of
Elcode:

Concatenate Elcode Count

PGPIN©1020|Abies balsamea PGPIN©1020 15

On this new table, R-click Elcode and select “Summarize”. In the table that is generated,
sort the “Count” field in descending order. All of the Elcodes should have a count of “1”. If
any have a count higher than “1”, then there are two taxon names for that Elcode.

Elcode Count

PGPIN©1020 1

Based on method at: https://gis.stackexchange.com/questions/71452/how-to-count-occurrences-of-one-field-
grouped-by-values-of-another

Save this cleaned file, then export to another file for deleting records.

STEP 3: DELETE OLD OR UNCERTAIN RECORDS
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Multipart to Singlepart: explode multipart features so that you don’t mistakenly delete a
small accurate source feature that is linked to a large low-res source feature.

Delete historic records and records with approximate locations
e Delete historic, failed to find, extirpated, or “unrankable” occurrences: "OQrank" IN ( 'F', 'F?', 'H',
'H?', X', 'X?', 'U")
e Delete records with LAST_OBS_D before 1980
e Delete records with last observation date prior to a known year that have low, very low or null
representational accuracy: ("LAST_OBS_D" LIKE '%pre%' OR "LAST_OBS_D" LIKE '%PRE%' OR
"LAST_OBS_D" LIKE '%Pre%') AND "EST_REP_AC" NOT IN ('Very High', 'High', 'Medium') (78 records)
e Delete records that have large spatial uncertainty, i.e., circular features with a radius of more than a
kilometer, or non-circular features with a similar area ( > 3,150,000 m?)
o Select "Shape_Area" > 40000000 and delete these 54 highly uncertain locational records.
o Select "Shape_Area" > 3150000 (780 records). Delete these unless they are a wetland
species that overlies a single wetland or a nearly contiguous wetland complex (I did not see
any obvious ones).

STEP 4: ADD FIELDS NEEDED TO CALCULATE SITE BIODIVERSITY RANK

Add fields needed to calculate Site Biodiversity Rank

e SpecComm (text, length = 2): S = species, C = natural community

e Flag (text, length = 20). Ideally this field will come from the “EO rank comment” in Biotics. |
consulted with WVNHP to populate it. It is currently not complete but good enough to use, with
many of the plant and community disjuncts identified. In the process, we identified a few other
elements with Granks in need of revision: flatrock riverscour = G1, summit sinkhole = G3, Meadow
River oak-ash swamp = G1.

o OnlyRange: only known occurrence of an element rangewide

o BestState: best available occurrence in state (for G1, G2, S1 elements)

o Best5Range: among 5 best occurrences rangewide (for G3 elements)

o Best5Ecoregion: among 5 best community occurrences in an ecoregion (for G4-G5
communities)

o Disjunct: disjunct occurrence

o OnlyState (or EOCount = 1): only known occurrence in state

e EO_Count (short integer): count of Elcode10 (summarize field and join output table on Elcode10)
e Wetland (short integer): to calculate B-ranks for wetland sites, add this modifier.

o 0= Exclude from analysis: element would not occur in a wetland, i.e., taxon would not
include wetlands in any part of its habitat, foraging area, or life cycle; vegetation community
would not be a wetland nor typically contain wetland inclusions below minimum mapping
size.

o 1=Include in analysis: element could occur in a wetland.

o Note that screening has been done for plants, communities, fish, snails, cave invertebrates,
and mussels as of 11/03/2017. Other invertebrates and vertebrates have not yet been
screened. Wide ranging species including mammals and birds probably do not need to be
screened.

STEP 5: ENCRYPT SENSITIVE FIELDS
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Encrypt the data so that no taxa are identifiable
Export all records to another file, e.g., SGCN_trimmed randomID
Generate random number ID

Summarize Elcodel0 to determine the number of unique Elcodes. Export this table to Excel and
generate unique random numbers: =RANDBETWEEN (1,9999). Fill about 4000 rows with
random numbers, then filter for unique values. Paste the values next to the Elcodes. Re-load the
table back to ArcGIS and Join on Elcodel0.

Attribute table has the following fields, which will be used to create Site Biodiversity

Ranks:

RandID: Randomly assigned unique element identification number

Srank: State Conservation Status Rank (S1-S5)

Grank: Global Conservation Status Rank (G1-G5)

OQrank: Occurrence Quality Rank (A-D)

SpecComm: S = species, C = natural community

Flag: Disjunct = disjunct, BestRange = among 5 best occurrences rangewide, OnlyRange = only
known occurrence rangewide

EO_Count: count of the number of times each Elcode10 occurs in the dataset.

The rest of the fields can be deleted, creating an encrypted version of the data.
Export the resulting feature class and name it “BRankInputAll”.

Select only the wetland elements (Wetland = 1) and re-export data with filename
“BRankInput”.
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5.5.6 DisturbedLand: Disturbed Land Cover Layer
Version date: 4 March 2024
Pervious version(s): 8 March 2017

Strategy: completed 4/6/2016 EAB

GIS method: 4/8/2016 EAB; verified 4/18/2016 EAB; revised 3/8/2017 to remove Godzilla
polygons; revised 2/15/2024 EAB for layer update; revised 3/4/2024 SIM to remove Godzilla
polygons

Python coding: not needed

Final verification: 4/18/2016 EAB; 3/8/2017 EAB; 3/4/2024

Update schedule: every 5 years

Purpose:
Water Quality Function / Opportunity aspect / LandUse50m & LandUseWshd factors

Description:

Rationale: Farming, grazing, golf courses, residential areas, commercial land uses, urban areas,
and developed areas in general, are major sources of pollutants (Sheldon et al. 2005). Tilled
fields are a source of nutrients, pesticides, and sediment. Pastures are a source of nutrients and
pathogenic bacteria, and clearcut areas are a source of sediment (Sheldon et al. 2005).

Summary of strategy: Vectorize NLCD and export disturbed land cover classes. Union with
recent timber harvests, urbanized areas, and grazed pastures. For this layer, NLCD disturbed
land cover classes are defined as
e 21 Developed, open space
e 22 Developed, low intensity
e 23 Developed, medium intensity
24 Developed, high intensity
31 Barren land, non-natural
e 81 Pasture/hay
e 82 Cultivated crops

Source Data:

e M:\basemap\landcover_grids\ Raster: landcover_2021_NLCD.img
o  M:A\wr\WTRSHD_BRANCH_INTERNAL\WETLAND\WaterQualityDatasets.gdb

o Feature Class: PasturesNotHayfields (updated 2023)
o Feature Class: TimberHarvest (updated 2024)
e M:\LayerFiles\arcsde_backup.gdb
o Feature Dataset:  tiger2010 Feature Class: urbanized_areas (no updates available
in 2024)

Output:

e  M:A\wr\WTRSHD_BRANCH_INTERNAL\WETLAND\WaterQualityDatasets.gdb
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o Feature Class: DisturbedLand

Method:

## Vectorize NLCD pixels

Conversion tools / From Raster / Raster to Polygon

Field: Value

Input: landcover 2021 NLCD.img

Output Feature Class: NLCDpolys

Note that I had to turn off Geoprocessing/Background processing for this to work. It takes some
time to run. Results contained 7102272 records in 2024)

## Select disturbed land cover types from NLCD.

Select by attributes.

Method: Create a new selection.

SELECT * FROM NLCDpolys WHERE: "grid code" IN (21, 22, 23, 24, 31, 81, 82)
(4000689 out of 7102272 selected in 2024; 2072074 out of 3540450 selected in 2017)

## Export disturbed land cover types.

R-click NLCDpolys / Data / Export Data
Export: Selected features

Output feature class: DisturbedNLCD _export
(4000689 records)

## Clip the layer to the state boundary

ArcToolbox / Analysis Tools / Extract / Clip

Input feature: DisturbedNLCD _export

Output: DisturbedNLCD clip

(Note that this took 14 minutes of processing time in 2024)
(1547795 records)

## Dissolve layer to reduce file size and avoid Godzilla polygons.
ArcToolbox / Data Management Tools / Generalization / Dissolve
Input feature: DisturbedNLCD _clip

Do not create multipart features

Output: DisturbedNLCD

(316229 records)

## Union disturbed land use selections.
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## Note that with ArcEditor license, Union can only accept two layers at a time. The unions take
## some time to process. Dissolve each intermediate layer prior to Union-ing.

ArcToolbox/Analysis Tools/Overlay/Union

Input Features: urbanized areas, PasturesNotHayfields, TimberHarvest, DisturbedNLCD
Output Feature Class: DisturbedLand in WaterQualityDatasets.gdb

Join Attributes: ONLY FID

Check box “Gaps Allowed” (default)

Output: DisturbedLand union

## Dissolve DisturbedLand to reduce file size and processing time.

ArcToolbox / Data Management Tools / Generalization / Dissolve
Input feature: DisturbedLand_union

Do not create multipart features

Output: DisturbedLand dissolve

(274560 records)

## Clip the layer to the state boundary

ArcToolbox / Analysis Tools / Extract / Clip
Input feature: DisturbedLand _dissolve
Output: DisturbedLand clip

(274500 records)

## Check the layer for Godzilla polygons with more than 100,000 vertices

Add Field VertexCount, as a Long Integer

Field Calculate VertexCount: !shape!.pointcount

Be sure to select the Python code (not VB Script) at the top of the Field Calculator popup
Cut or Dice Godzilla polygons to decrease number of vertices (there were about 6 in 2024)
## Check geometry to be sure there aren’t any errors

(274531 records)
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5.5.7 DNR_Fishing
Version: October 2017

Input to: Water Quality Function / Fisheries, HUC12WQ, ImpairedIn, ImpairedOut, and Habitat
Function / Public Use

Location on DEP server: WETLAND\SourceAsReceived\DNR Fishing\

e HighQualityStreamFisheriesWVDNR20150820.shp (geometry only)

e TrStStreams.shp (attributes used in Fisheries metric calculations)

e PublicFishinglLakesWVDNR20150820.shp (attributes used in HUC12WQ and ImpairedIn)
e PublicFishingAccessSites 2017 10.shp (geometry only)

Description: WVDNR layers (request from WVDNR GIS team) showing high quality stream
fisheries, trout streams, public fishing lakes, and public fishing access points.

5.5.8 eBirdHotspots

Version date: 3/5/2024

Previous version(s): 10/11/2017

Input to: Public Use Metric (point geometry only, no attributes needed)

Location on DEP server:
WETLAND\SourceFunctional Assessment\HabitatData.gdb\eBirdHotspots

Description: Birding hotspots as identified by eBird, filtered to include only those hotspots that
have a significant number of species recorded. In 2024, we set the threshold at 35 species or
more based on the best professional judgement of Sara Miller with Kylie Joins and Elizabeth
Byers. In 2024, we also noted that all of the hotspots identified in the 2009 Birding Guide to
West Virginia, by Greg Eddy are included in the ebird hotspots, so we don’t need to add these
separately.

Source: After creating/logging in to an eBird account, eBird hotspots for West Virginia were
downloaded in 2024 as a csv file by:

Clicking on the Science tab on the eBird homepage (https://ebird.org/home), proceeding on to
the eBird Data and Tools link, and clicking on Download Raw Data Here. Once there, select the
API and Request Access (https://ebird.org/data/request). Submitting the request will
automatically generate a key (Example: cpbsopfrbmjg). Add the key to the end of the following
URL to get the HotSpots data download: https://api.ebird.org/v2/ref/hotspot/US-
WV?2fmt=csv&key=[INSERTKEYHERE]. Following this link paired with the key will
automatically download the data.
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https://ebird.org/home
https://ebird.org/data/request
https://api.ebird.org/v2/ref/hotspot/US-WV?fmt=csv&key=cpbsopfrbmjg
https://api.ebird.org/v2/ref/hotspot/US-WV?fmt=csv&key=cpbsopfrbmjg

The 2024 link may be used to access the data in the future
(https://api.ebird.org/v2/ref/hotspot/US-WV ?fmt=csv&key=cpbsopfrbmjg). A download using
this link can be compared to the 2024 data to ensure that the data has been updated.

The csv file should be filtered so that only those “hotspots” with a significant number of species
(35 in 2024) are included. Then the csv file needs to be converted to a shapefile. Export to
SourceFunctional Assessment\HabitatData.gdb and create a zipped shapefile to send to WV
GISTC.

Notes from 2017. Birding Hotspot (Brooks Bird Club, WVDNR, Audubon, and citizen birding
organization hotspot lists for WV). Initial list combines eBird download of birding hotspots and
main wetland sites from Eddy 2009. eBird hotspots were downloaded from:
https://confluence.cornell.edu/display/CLOISAPI/eBird-1.1-HotSpotsByRegion

These hotspots were supplemented by wetlands that intersect main birding wetlands areas from
Eddy 2009:

National Wildlife Refuges: Canaan Valley, Ohio River Islands

Wildlife Management Areas: Fairfax Pond / Rehe, Meadow River, Pleasant Creek

State Parks: Canaan Valley, Blackwater Falls, Cathedral

Exemplary Wetlands: Altona, Cranberry Glades, Dolly Sods: Alder Run, Bear Rocks,
Spruce Knob Lake, Winfield, McClintic, Greenbottom, Cranesville

Other: Stauffer’s Marsh

5.5.9 FirstSecondOrderFlowlines
Version: 2017

Location on DEP server:
WETLAND\SourceFunctional Assessment\WaterQualityDatasets.gdb\FirstSecondOrderFlowline
S

Input to: LandPos

Description: This layer was created by Nathan Gunn on Mike Shank’s team based on the NHD
Flowlines in 2017. It shows the first and second order streams. In the future, we will likely need
help from TAGIS to update this layer. We do not have Nathan’s code.
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https://api.ebird.org/v2/ref/hotspot/US-WV?fmt=csv&key=cpbsopfrbmjg
https://confluence.cornell.edu/display/CLOISAPI/eBird-1.1-HotSpotsByRegion

5.5.10 FloodplainARAFEMA: Composite Floodplain Layer
Version date: 2/23/2024
Previous version(s): 3/8/2017

Strategy: Completed 4/13/2016 EAB

GIS method: 4/20/2016 EAB; updated 2/23/2024 EAB

Python code: not needed but layer needs to be created. Started 6/13/2016 MCA; Completed
11/28/2016 JCC

Final review by EAB: 11/28/2016; godzillas fixed and reviewed again 3/8/2017 EAB

Input to Flood Attenuation / Opportunity / Floodplain Ratio

Description: This layer is a composite of the FEMA 100-year floodplain, FEMA 500-year
floodplain, FEMA high risk advisory zone, and the TNC Active River Area base zone data. The
TNC data identifies potential floodplain areas higher up in the watershed.

Strategy: Compile the FEMA 100-yr, 500-yr, and high risk advisory layers into a single layer.
Convert the ARA raster to a polygon feature class, then extract the base zone polygons and union
the base zones with the FEMA layers.

Source Data:

Get the latest FEMA flood layers from WV GISTC. Kurt Donaldson provided them in 2024.
They are on the M drive in SourceAsReceived/Floodplain.

FEMA_NFHL_100yr_Floodplain_20231207_wmA24.gdb
FEMA_NFHL_500yr_Floodplain_20231207_wmA84.gdb

highRisk&dvisoryFlocdZone_20231128_GDEB.gdb

Get the latest ARA layer from the Conservation Gateway (TNC)at:

https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/e
dc/reportsdata/freshwater/floodplains/Pages/default.aspx

In January 2024, the latest layer is:

Appalachian Landscape Conservation Cooperative ARA map (10 meter pixels). This is a 547
Meg file that requires the 7zip program to extract.
http://easterndivision.s3.amazonaws.com/Freshwater/App LCC__10m_ARA_simplified.7z

The ARA layer was finalized in 2014 after we had used a draft version for WVWRAM, so we
needed to update it 2024. It may not be updated again, so this version of the ARA may become a
static input. The downloaded data is at:

M:AWr\WTRSHD BRANCH_ INTERNAL\WETLAND\SourceAsReceived\ActiveRiverArea\Ap
p LCC _10m_ARA simplified downloaded2024
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https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/edc/reportsdata/freshwater/floodplains/Pages/default.aspx
https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/edc/reportsdata/freshwater/floodplains/Pages/default.aspx
http://easterndivision.s3.amazonaws.com/Freshwater/App_LCC__10m_ARA_simplified.7z

Method:
## Combine the three FEMA polygon layers

One by one, dissolve each of the three FEMA layers (100-yr floodplain, 500-yr floodplain, and
high risk advisory)

Union two of the layers, then dissolve the result.

Union the dissolved result with the third layer, then dissolve the result.

Output file can be named FEMAdissolve.

## Convert ARA raster to polygon (skip if there are no updates to ARA)

Conversion Tools / From Raster / Raster to Polygon

Input file: aralOm_simp

Do not create multi-part polygons

Set maximum number of vertices to 50000

Select “Simplify polygons” if available.

Output file: ARApolys

Note that this takes a long time to run and needs a lot of memory. In 2024, it failed on EAB’s
desktop due to insufficient memory after running for 82 minutes. Options are to close down other
unneeded applications to free up system memory. You can also increase the virtual memory
allocation of your system. Another option is to split the input dataset into smaller sections and
merge the results. Also try using a larger cell size.

## Extract base zone polygons from ARA (skip if there are no updates to ARA)

Request from TAGIS to change Raster Layer (TIFF) to Polygons

We asked Mike Shank in 2024, and his engineer (Jackie Crawford) made the change for us.
Save this layer in SourceAsReceived and make a copy in WorkingFiles.

Clip the polygon layer to the state boundary

Analysis Tools / Extract / Clip
Input file: ARABasePolys

Clip by: state or county boundaries
Output file: ARABasePolClip

ARABasePolClip Attribute Table
Select Data by Attribute

Value 2 OR Value 3

Export Selection

Output file: ARABasePolClip_selection

Data Management Tools / Generalization / Dissolve

Input file: ARABasePolClip_selection

Uncheck “create multi-part polygons”

Output file: ARABaseZone2024 (this file is stored in

SourceFunctional Assessment\FloodplainData.gdb for future use if needed)
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## Combine the FEMA and ARA layers

Analysis Tools / Overlay / Union

Input features: ARA BaseZone2024
FEMADissolve

Output feature class: ARAFEMAUnion

Join Attributes: ONLY FID

Check box “Gaps allowed” (default)

Data Management Tools / Generalization / Dissolve
Input file: ARAFEMAUnion

Uncheck “create multi-part polygons”

Output file: ARAFEMADissolve

## Check for Godzilla polygons and fix if present

Open attributes of ARAFEMADissolve

Add field: VertexCt, long integer

Field Calculate VertexCt = !shape!.pointcount (be sure python is selected, not VB)

Sort descending on VertexCt to find the polygons with the most vertices.

If there are any polygons with more than 100000 vertices, split or cut them.

This is an iterative process. After cutting a few polygons, select just the largest polygons and run
“Field Calculate” again, until all of the Godzilla polygons are gone.

Open attributes of ARAFEMADissolve

Add field: VertexCt, long integer

Field Calculate VertexCt = !shape!.pointcount (be sure python is selected, not VB)
Sort descending on VertexCt to find the polygons with the most vertices.

If there are any polygons with more than 100,000 vertices, cut or Dice them.

This is an iterative process. Select the first record with >100,000 vertices. Under Geoprocessing,
search for Dice. The input will be ARAFEMADissolve, and the output name should include the
FID for that selection (ARAFEMA dice FID34366). Set the Vertex Limit to 50,000. Run: time
may vary depending on the size of the polygon being diced from several minutes to less than a
minute. Repeat until all Godzillas have been diced and each one is in a new layer.

Using the FIDs as reference, go back to the ARAFEMA Dissolve layer. Make a copy and delete
the records that were diced. Now, Union the diced records with this layer. Under Attributes to
Join, select only feature IDs.

## Export file
Clear all selections

R-click the Unioned layer and export data
Output file: FloodplainARAFEMA
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Export feature class to SourceFunctional Assessment \ FloodplainData.gdb (you may need to first
rename the existing FloodplainARAFEMA file with its version date)

Export shapefile and zip it for transfer to WVGISTC, where the WVWRAM GIS Tool is hosted.

Update the WVWRAM Reference Manual, table 5.4.

## Create composite ARA / FEMA floodplain layer

ArcToolbox / Data Management Tools / Projections and Transformations / Raster / Project
Raster

Input Raster: ara wv_514

Output raster: ara wv_514 WGS1984 AS

Output coordinate system: WGS 1984 Mercator Auxilary Sphere (Same as
wvFldZone 20130410 wgs84wmA

ArcToolbox / Conversion Tools / From Raster / Raster to Polygon
Input raster: ara wv_514 WGS1984 AS (base zone pixels only)
Output polygon features: ARA BaseStreamDissolve

Feature Class: ARA BaseStreamDissolve ) *

## Note: The same projection is need for this to work.

ArcToolbox / Analysis Tools / Overlay / Union
Input features: ARA BaseStreamDissolve
wvFldZone 20130410 wgs84wmA
Output feature class: FloodplainARAFEMAT (in Floodplain/FloodplainData.gdb)
Join Attributes: ONLY FID
Check box “Gaps allowed” (default)

ArcToolbox / Data Management Tools / Generalization / Dissolve
Input feature: FloodplainARAFEMA 1
Output feature: FloodplainARAFEMA

This procedure creates “Godzilla” polygons with excessive numbers of vertices. Calculate the
number of vertices:
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#, Calculate Field

Input Table

Field Mame
VertexCount

Expression

| Hydrology'\FloodplainARAFEMA

behape! . pointcount

Expression Type (optional)
PYTHOM

Code Blodk (optional)

The result shows that the 7 polygons have over 1 million vertices each.

FloodplainARAFEMA

OBJECTID = Shape * Shape_Length Shape_Area VertexCount
r 1 | Pohygon 53996324.696162 3040573755.522367 1034084
2 | Pohygon 101107554.305451 3005371181.573798 1933252
3 | Pohygon B2257314.5704 J453097047.91795 18858231
4 | Pohygon 30714255.306028 1388000988.54105 1050397
5 | Pohygon 114432544 512045 2320651120.836469 2250243
& | Pohygon SO0025642 260653 3737146642 180347 1443725
7 | Pohygon 73312174 266024 5532878563.257080 1415591

We want to reduce the number of vertices, and it is okay to greatly increase the number of
polygons. Use the Advanced Editing menu. Select the first polygon and Explode Multipart
Feature. Repeat for all the polygons with excessive numbers of vertices. A reasonable target is
no more than 200,000 vertices, or to run on machines with less computing power, aim for 50,000

max.

There are now 38,273 polygons.

Re-calculate the Vertex Count and sort descending to see how large the remaining polygons are.
There are still 8 godzilla polygons.
Select the largest polygon and display it. In this case, much of the polygon is outside the state

boundary.

Clip to the state boundary.

Re-calculate the Vertex Count. Clipping to the state boundary reduced the number of vertices
and polygons, but we still have 13 polygons that are large.
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Table

AR AL
FloodplainARAFEMA_clip
DBJECTID * Shape * VertexCount Shape_Length Shape_Area

2548 | Polygon 573801 | 19270481.705685 | 989379087.7021
8940 | Polygon 467993 | 12535554.187262 | 433159996.1671
8945 | Polygon 348716 | BB75047.453524 | 3072477501287
8944 | Polygon 336470 | T473546.604928 | 334037041.8003
8913 | Polygon 2825800 | 5191616606475 | 297577899.8208
8930 | Polygon 276153 | 6136721.073907 | 225465784 2383
8925 | Polygon 2586867 | 4828284 028857 | 148584338 5023
8539 | Polygon 245231 | 5963703.548082 | 3867159721137
8519 | Polygon 226153 | 6961573.809420 | 262696562.9930
8511 | Polygon 221481 | 5168350652119 | 167526751.562%
8510 | Polygon 213398 4228302.81113 | 1564450352570
8527 | Polygon 208359 | 5386408614875 [ 210113513.0173
8528 | Polygon 170198 | 3400359 208558 | 148308467.4043
2526 | Polygon 135293 | 1579435550921 | 62608823.94625
8942 | Polygon 134210 | 5126978.804533 | 217803415.6553
8912 | Polygon 1155870 | 2307092.411527 | 181863952.7191
8943 | Polygon 104122 | 3943513.9345957 | 2151585086281

357 | Polygon 89342 | 2719157106055 | 68724217.29904

370 | Polygon 88183 | 1837249859314 | 5521240313553

oA 0 om E (0 out of 8948 Selected)

FloodplainARAFEMA clin?

Explode Multi-part Features again for polygons with more than 100,000 vertices.
Re-calculate the Vertex Count. 9 polygons still have counts > 200,000.

Select the largest polygon and zoom to it. Find good places to cut it (subwatersheds along major

rivers require only a single cut) and cut it into smaller chunks. Repeat for all the other large

polygons

Re-calculate the Vertex Count to verify that no “Godzillas” are left.
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5.5.11 Floodway: FEMA Floodway

Version date: 21 February 2024

Previous versions: 2016

Purpose: Input to Flood Attenuation / Value to Society
Update Schedule: every 5 years

Source data:

e SourceFunctionalAssessment \ FloodplainData.gdb \
FEMA NFHL Floodway 20231207 wmA®84.gdb

This layer is from the WV GISTC, which maintains the dataset for FEMA floodplains and
hazards. We stripped the attributes to reduce file size, since this layer only needs the geometry
for WWWRAM metrics.

5.5.12 Hpu: Hydrologic Protection Units

Version date: 2/26/2024

Previous version(s): 2017

Input needed from hpu: point geometry plus attributes STATUS FLA and INSPECTA 1
Input to: Discharges metric

Location: M:\\wr\WTRSHD BRANCH INTERNAL\WETLAND\WaterQualityDatasets.gdb

Description: Hydrological Protection Units represent mining impacts, This is a database
maintained and regularly updated by DEP outside WQSAS. The WVWRAM GIS Tool selects
those records that have outlets with open status, i.e., where attributes are "STATUS FLA" ="'0O'
AND "INSPECTA _1"='"OUTLT

Source data: M:\mr\hpu.shp

Strategy: Copy hpu.shp to a working folder. Select records where "STATUS FLA" ='0' AND
"INSPECTA 1" ='OUTLT'". Export to a new shapefile. You can delete the extraneous fields so
that the filesize stays small. Check against the last version of hpu to be sure it looks reasonable.
Then rename the old version of hpu to hpu 2017 or whatever the previous version date was.
Export the new version to a feature class: WaterQualityDatasets.gdb/hpu. Export again to a
shapefile and zip for transfer to WVGISTC. Update the WVWRAM Reference Manual table 5.4
and the WVWRAM Reference Manual Appendix hpu description in section 5.5.x.

5.5.13 HUCWetlandSizeUniq: Wetland Size /Uniqueness by 12-digit HUC Layer
Version date: 5 October 2017
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Strategy: 3/16/2017 EAB

GIS method: 10/5/2017 EAB
Python code: not needed

Final review by EAB: 10/5/2017

Purpose:
Input to Habitat / Landscape Opportunity (LandEco: Landscape Ecological Connectivity)

Update schedule:

This layer should be re-created when there are significant updates to the National Wetlands
Inventory for West Virginia.

GIS Method (no field method):
Make heat map of 12-digit HUC watershed layer with the following fields, highlighting HUCs in
the top 5% of the state.
Type diversity: number of unique NWI codes in the watershed (e.g., PEMA, PEMC,
PEMCx) including types that have no vegetation component (e.g., PUBH,
R3US2). Do not include spoil wetlands (%s%)
Density: number of vegetated NWI polygons; many of these polygons may be contiguous
with each other, forming a single wetland.
Proportional Area: proportion of the watershed's total area occupied by vegetated
wetlands as mapped by NWI.
Area of largest vegetated Wetland Unit in the HUC12.

Source Data:

e  M:\LayerFiles\arcsde_backup.gdb
o Feature Dataset:  basemap_physical_non_replica

=  Feature Class: watersheds_12digit
o Feature Dataset:  basemap_cultural_non_replica
=  Feature Class: SDE_wvbound

e  M:A\wr\WTRSHD_BRANCH_INTERNAL\WETLAND\EnhancedNWI_20150511.gdb
o Feature Dataset: =~ CONUS_WVWetlandsProj

= Feature Class: EnhWVWetland
e  M:\wr\WTRSHD_BRANCH_INTERNAL\WETLAND\WetlandFunctionResults\WetlandResults_EAB.gdb
o Feature Class: WU_VegAll

Method:

## STEP 1: Prepare the HUC watershed layer
## Clip 12-digit HUC to state boundary

ArcToolbox / Analysis / Extract / Clip
Input features: watersheds 12digit
Clip features: SDE_wvbound

Output Feature Class:
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o M:AwWr\WTRSHD_BRANCH_INTERNAL\WETLAND\SourceFunctionalAssessment\Hydrology.gdb
o Feature Class: HUC_12digitl

## Reduce number of attributes to decrease processing time
## Note that HUC 12 is a unique identifier for the watershed but NU 12 NAME is not unique

ArcToolbox / Data Management / Fields / Delete Field
Input Table: HUC 12digitl
Drop field: Select all except HUC 12 and HU 12 NAME

## STEP 2: Determine the largest vegetated wetland in each 12-digit HUC (MaxVegArea)
## Spatial Join HUC watershed with vegetation-attributed Wetland Units

ArcToolbox / Analysis / Overlay / Spatial Join
Target Features: HUC 12digitl

Join Features: WU _VegAll

Output feature class: Hydrology.gdb / HUC 12digit2
Join operation: JOIN. ONE TO ONE

Check “Keep all target features”

Field Map of Join Features: retain the following
HUC 12

HUC 12 NAME

SHAPE_Length

SHAPE Area

VegArea (R-click, select MERGE RULE / Maximum)
Match option: INTERSECT

## Add field to store the largest vegetated wetland area and set NULL intersections to zero
Open attribute table of HUC 12digit2
Add field “MaxVegArea” and Field Calculate MaxVegArea = VegArea

SELECT * FROM HUC 12digit2 WHERE: MaxVegArea IS NULL
Field Calculate MaxVegArea = 0

## Find the wetlands that intersect more than one 12-digit HUC.

147



Instructions below from https://gis.stackexchange.com/questions/183472/identify-duplicate-
attributes

Instructions provided demonstrate how to use the Field Calculator to identify duplicate field
values. Single occurrences and the first occurrence of multiple values are flagged with 0.
Duplicates are flagged with 1.

Create a new field. Set the type as short or long integer and accept the other defaults.
Right-click the newly created field and select Field Calculator. Select the Python parser.
Ensure that the 'Show Codeblock' option is checked. Paste the following code into the Pre-
Logic Script Code box:

uniquelList = []
def isDuplicate(inValue):
if inValue in uniquelist:
return 1
else:
uniquelist.append(inValue)

return ©

Type 'isbuplicate(!Field!)'in the lower expression box and replace the word 'Field' with
the name of the field that contains the duplicated values. Click OK. All duplicate records are
designated with a value of 1 and non-duplicate records are designated with a value of 0 in
the new field.
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Field Calculator |

—Parser
i~ VB Script ¥ python
Fields: Type: Functions:
OBJECTID |7 & number .conjugate() -
SHAPE — ';jnf:;ﬁ”i”am”:’
Join_Count ¢ sting :numeratnrljl
TARGET _FID  Date real()
= .85_integer_ratiol)
HUC_ 12
JSframhex()
HU_12_MAME Jhex()
Veghrea | Jds_integer()
SHAPE_Length maﬁ.acnsﬁ% ]|
math.acos
SHAPE_Area j I'I'Iﬂ'LJ!'I.EISiI'I.[: :_I - LI
¥ show Codeblock *l ‘,l &l +| _| =|
Pre-Logic Script Code:
defisDuplicate{inValue): ;I
if inValue in uniqueList:
return 1
elee:
uniquelist. append(invalus)
return 0 -
Kl :
Dupes =
isDuplicate(!MaxVegareal) ;I
=
About caloulating fields Clear oadi | B |
K | Cancel |

## Fourteen wetlands cross HUC boundaries. Examine these manually to put the correct
area in each watershed. Some are just touching a boundary and don’t need replacement.
Below are the manual revisions to MaxVegArea:
Buffalo Creek-Ohio River (050901011007): 0
Horseshoe Run: 102938
Brush Run-Greenbrier River: 65827
Bull Run-Cheat River: 7903
Devilhole Creek-North Fork Hughes River: 6180
Middle Grave Creek: 328183
Grave Creek: 140738
Lee Creek: 9387 (largest vegetated wetland has been converted to golf course pond)
Little Creek-Monongahela River: 3553
Little Otter Creek-Elk River: 1462
Mill Creek-Meadow River: 442947
Little Clear Creek: 578758

149



Guyan Creek: 54196

Rich Creek-Gauley River: 46555

Laurel Creek-Gauley River: 13356

Scary Creek-Kanawha River: 122268

Buffalo Creek-Kanawha River: 253100

Shields Run-North Branch Potomac River: 196589

## STEP 3: Number of unique NWI codes in the watershed (DiversNWI)
## Intersect Enhanced NWI and HUC watershed

ArcToolbox / Analysis / Overlay / Intersect
Input Features: EnhWVWetland
HUC _12digitl
Output feature class: NWIExports.gdb / NWI _HUCI12digit_join
Join attributes: ALL
Output type: INPUT

## Delete the spoil wetlands

R-click NWI_HUCI2 join and select Edit Features / Start Editing

Open attribute table of NWI_HUCI12_join

SELECT * FROM NWI HUCI2 join WHERE: "ATTRIBUTE" LIKE '%s%'
Delete selected features

Editor / Save Edits

Editor / Stop Editing

## Add field and concatenate NWI attribute with HUC 12

Open attribute table of NWI HUCI2 join
Add field Concatenate (text, length = 50)
Field Calculate Concatenate = [HUC 12] & " |" & [ATTRIBUTE]

## Summarize by HUC watershed

Open attribute table of NWI HUCI2 join

R-click the header for the field “Concatenate” and select “Summarize”

Select a field to summarize: Concatenate

Choose one or more summary statistics to be included in the output table: HUC 12 (first)
Specify output table: NWI HUCI12 summaryl

## Summarize again for the count of unique attributes by HUC watershed
Open attribute table of NWI HUCI12 summaryl

R-click the header for the field “First HUC 12” and select “Summarize”
Select a field to summarize: First HUC 12
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Choose one or more summary statistics to be included in the output table: Concatenate (first)
Specify output table: NWI HUC12 summary?2

## Join results back to HUC watershed

R-click HUC 12digit2 and select Joins and Relates / Joins
Join attributes from a table

Choose the field: HUC 12

Choose the table: NWI_ HUC12 summary?2

Choose the field in the table: First HUC12

Join options: Keep all records

## Export joined layer

R-click HUC 12digit2 and select Export Data / All features
Output feature class: Hydrology.gdb / HUC 12digit3

## Add field to store number of unique NWI codes in the watershed (DiversNWI)

Open attribute table of HUC 12digit3
Add field DiverseNWI (short integer) and Field Calculate DiversNWI = [Cnt First HUC 12]

## Set null intersections to zero

Open attribute table of HUC 12digit3
SELECT * FROM HUC 12digit3 WHERE: "DiverseNWI" IS NULL
Field Calculate DiverseNWI = 0

## STEP 4: Number of vegetated NWI polygons in the watershed (DensVegNWI)

## Select the forest, shrubland, emergent, moss, and aquatic bed vegetation.

## (Note that the VegAll layer created in WU _VegByLP and used in WU _VegAll includes only
the Palustrine polygons. The layer below includes an additional 3 vegetated lake polygons and
7 vegetated riverine polygons)

Clear all selections

SELECT * FROM EnhWVWetland WHERE:

"ATTRIBUTE" LIKE 'PEM%' OR "ATTRIBUTE" LIKE 'PFO%' OR "ATTRIBUTE" LIKE
'PSS%' OR "ATTRIBUTE" LIKE 'PAB%' OR "ATTRIBUTE" LIKE 'PML%' OR
"ATTRIBUTE" LIKE 'L%AB%' OR"ATTRIBUTE" LIKE 'L%EM%' OR "ATTRIBUTE" LIKE
'R%AB%' OR"ATTRIBUTE" LIKE 'R%EM%'

## Create layer of all vegetation from selection

R-click EnhWVWetland / Data / Export Data
Export: Selected features
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Output feature class: \NWIExports.gdb \ NWI VegPalLacRiv
## Determine the number of vegetated NWI polygons in each HUC

ArcToolbox / Analysis / Overlay / Spatial Join
Target Features: HUC 12digit3

Join Features: NWI VegPalLacRiv

Output feature class: Hydrology.gdb / HUC 12digit4
Join operation: JOIN. ONE TO ONE

Check “Keep all target features”

Field Map of Join Features: retain the following
HUC 12

HUC 12 NAME

SHAPE_Length

SHAPE Area

MaxVegArea

DiversNWI

Attribute (R-click, select MERGE RULE / Count)
Match option: INTERSECT

## Add field to store the number of vegetated NWI polygons and set NULL intersections to
Zero

Open attribute table of HUC 12digit4

Add field “DensVegNWI” (short integer) and Field Calculate DensVegNWI = [ATTRIBUTE]
SELECT * FROM HUC 12digit4 WHERE: DensVegNWI IS NULL

Field Calculate DensVegNWI = 0

## Check the zero values of MaxVegArea and compare to zeros for DensVegNWI. If they are not
the same (three were different on 10/5/2017) then check the HUCs manually and correct them.

## STEP S: Proportion of the watershed's total area occupied by vegetated wetlands
(RatioVeg)

## Spatial join vegetated NWI wetlands to HUC

ArcToolbox / Analysis / Overlay / Spatial Join
Target Features: HUC 12digit4

Join Features: WU_VegPalLacRiv

Output feature class: Hydrology.gdb / HUC 12digit
Join operation: JOIN_ ONE TO_ONE

Check “Keep all target features”

Field Map of Join Features: retain the following
HUC 12

HUC 12 NAME

SHAPE Length
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SHAPE Area

MaxVegArea

DiversNWI

DensVegNWI

SHAPE Area 1 (R-click, select MERGE RULE / Sum)
Match option: INTERSECT

## Add field to store the proportion of vegetated wetlands and set NULL intersections to
zero

Open attribute table of HUC 12digit

Add field “RatioVeg” (float) and Field Calculate RatioVeg = [SHAPE Area 1]/
[SHAPE Area]

SELECT * FROM HUC 12digit WHERE: RatioVeg IS NULL

Field Calculate RatioVeg =0
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5.5.14 ILF_banks: In-Lieu Fee Mitigation Sites and Mitigation Banks Layer
Version date: 24 January 2018

Strategy: 10/19/2017 EAB

GIS method: 10/19/2017 EAB
Python code: not needed

Final review by EAB: 10/19/2017

Purpose:

Input to Habitat / Value to Society / HInvest

Update schedule:

This layer should be updated at least every 5 years, or more often if time permits.

Description:

Rationale: Wetlands that have been restored, enhanced or created represent investments of time
and money, and are of high value to society. In-lieu fee sites and mitigation banks are the most
common type of project in West Virginia, although voluntary restoration also occurs.

Method:

e Check web for updates to RIBITS: https://ribits.usace.army.mil/.

e Check with WVDEP DWWM/WIB for updates to in-lieu fee sites, mitigation banks, or other
mitigation sites. WVDNR Coordination Unit may also have information.

o Note that this is a point file; as polygons become available, sites should be moved to the
“RestoredWetland” layer.

o Note that most project wetlands have not been mapped in the National Wetlands Inventory as
of 2017.

Merge points from all sources and write to ILF_banks point file.

Output:

M:Awr\WTRSHD BRANCH _INTERNAL\WETLAND\WetlandsGeodatasets.gdb
Feature Class: ILF_banks
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5.5.15 IEIUMa2010v32: Index of Ecological Integrity U Mass Layer
Version date: 28 November 2018

Strategy: 11/15/2018 EAB

GIS method: 11/28/2018 JSH
Python coding: not needed

Final review by EAB: 11/28/2018

Purpose:

Index of Ecological Integrity is an input to the Landscape Integrity metric (LandInteg).

Update schedule for layer:

Layer should be updated (re-created from UMass source data) when U Mass releases major
updates. The next update is expected in 2019. We should receive notification from UMass
when it is released.

Description:

U Mass developed this layer as part of their Conservation and Prioritization System (CAPS) for
the northeastern states. The layer shows scores for an Index of Ecological Integrity (high scores
= higher integrity), normalized for the state of West Virginia. Version 3.2 (2010). 30m pixels.

Scott Jackson (sjackson@umass.edu,11/19/2018) writes: The DSL data sources are from around
2010. Some are a little older; some are newer. The landcover is based on 2011 NLCD and
TNC's Ecological Systems Map. I believe that there will be an updated version coming out once
the new NLCD data are released.

Elizabeth Byers (WVDEP) asks: Pipelines and powerlines are mapped as “shrubland &
grassland” and are ranked higher than the adjacent wetlands or forests that they fragment. |
wonder if this is an unintended artifact of your analysis?

Scott Jackson replies: We have no way to score ecological integrity in absolute terms (e.g. x units
of integrity). So, we created a relative scoring system that compares shrub swamps to shrub
swamps, salt marshes to salt marshes. Powerlines and pipelines are generally categorized as
shrublands. Because much of the northeast lacks shrublands of any size, powerline/pipeline
shrublands often score pretty high. It is not meant to suggest that a powerline shrubland has
more integrity than an adjacent forested wetland, it means that the powerline shrubland is better
than many other shrublands in that state (assuming that you used the IEI that was scaled to state
boundaries).

Source Data:

Project webpage: http://www.umasscaps.org/

Data download page: http://www.umasscaps.org/data_maps/dsl.htmI#WV
Source file: DSL_IEI state 2010 _v3.2 WV.tif
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Method:

Download data and process as described below, from Jack Hopkins’ notes on file processing
(November 2018):

# Converting pixel values from (0.1 - 1) to (1 - 100)
Use the Spatial Analyst tool “Raster Calculator”
Double click input layer from the available layers and variables box

Multiple the layer by 100 using the expression *100 example expression..
("[ETUMa2010v32" * 100)

Click Ok to save as a new output raster file

# Creating fixed integer values instead of floating values

Use the Spatial Analyst tool “Int”

Load the previously created raster as the input raster

Click Ok to save as a new output raster file

# Creating an attribute table

Use the Data Management tool “Build Raster Attribute Table”

Load the previously created raster as the input raster

Click Ok to create an attribute table with an object Id field, pixel value field, and count field
# Assigning the No Data pixels a value of zero

Use the Spatial Analyst tool Reclassify

Load the previously created rater as the input raster

In the reclassification table window type in the desired new values

Click Ok to save as a new output raster file

# Clipping the Image to the WV state boundary

Make sure that both the input raster and the WV State Boundary layer are in the table of contents

Open the Attribute table for the WV State Boundary and select the attribute so that it is
highlighted

Open the Image Analysis function located in the Windows tab at the top toolbar in Arc Map
You’ll see a list of all available layers in the top most box

Make sure to add a check mark next to the raster layer (if this isn’t already) as well as click on
the name of the layer causing it to highlight itself
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Click the now available “Clip tool” in the processing window

This creates a new raster that has not been saved but should now have been clipped to the wv
state boundary. This new clip should also be located in the table of contents

Right click this new layer, hover over the word data, and then click export data
# You might have to create the attribute table again for the new raster layer
Use the Data Management tool “Build Raster Attribute Table”

Load the previously created raster as the input raster

Click Ok to create an attribute table with an object Id field, pixel value field, and count field

Output Data:

M:\wr\WTRSHD BRANCH_INTERNAL\WETLAND\SourceFunctional Assessment\HabitatDa
ta.gdb\I[EIUMa2010v32

5.5.16 ImpairedStreams
Version date: 2016
Input to: HUC12WQ, ImpairedIn, ImpairedOut (line geometry only, no attributes used)

Location:
M:AWrAWTRSHD BRANCH\303D TMDL IMPAIRED\WV2016 ImpairedStreams 24KNHD.
shp

2024 Notes from KSS: Leave as is until updates are finalized. A newer version is in draft form
but not yet ready for use. Every impairment is a separate file. Brittany is working on it. When a
new 303d list is shared it will use new codes in a new shape file.
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5.5.17 InfrastructureWetlands: Wetlands with Public Use Infrastructure Layer
Version date: 12 October 2017

Strategy: 3/16/2017 EAB

GIS method: 10/12/2017 EAB
Python code: not needed

Final review by EAB: 10/12/2017

Purpose:
Input to Habitat / Value to Society / PublicUse

Update schedule:

This layer should be updated at least every 5 years, or whenever staff become aware of new
boardwalks or educational/research programs at wetlands.

Description:

Rationale: Wetlands with boardwalks, nature trails, on-going educational programs, or sustained
scientific research programs are of high value to society.

Source Data:

o  M:A\wr\WTRSHD_BRANCH_INTERNAL\WETLAND\EnhancedNWI_20150511.gdb
o Feature Dataset: = CONUS_WVWetlandsProj
=  Feature Class: EnhWVWetland

Method:

Create named wetland polygons where there are known boardwalks, nature trails, educations
programs, or sustained scientific research programs. Educational and research programs should
continue for more than 2 years. Priority is given to adding wetland polygons that are not already
included in a named wetland database (e.g. ExemplaryWetlands).

Often wetland polygons can be copied or traced from the National Wetlands Inventory (NWI).
However, if they are not mapped in the NWI or another source, they must be heads-up digitized.
The boundaries can be approximate, e.g. +- 100m, and do not need to be attributed to NWI
codes. In wetland functional assessment, this layer will be intersected with Wetland Units, and
therefore the boundaries do no