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Decision Support Tool: User Guide

Start

o Architecture —The Decision Support Tool (DST) has been developed as an extension to Esri
ArcGIS Version 10, “Standard” (ArcEditor) license. It also uses functionalities of the ArcGIS
Spatial Analyst extension, which must be purchased and activated in order for the tool to
perform properly.

The DST uses an Esri file geodatabase that stores GIS datasets in a file system folder.

e Source Data — A dataset (geodatabase) is provided with the installation file that can be used to
run evaluations. This dataset consists of a file geodatabase containing all layers required for the
analysis. Selecting this geodatabase automatically selects a default analysis area feature layer
based on watersheds for the three-county study area. Selecting the provided geodatabase also
automatically correlates indicators with the appropriate layers.

An alternate dataset (geodatabase) can be selected and used in the tool as long as it meets the
requirements listed in Section 4. If an alternate dataset with layers that are named differently is
selected, you need to manually select the analysis area and correlate individual indicators with
feature layers.

e Customization —You can select and use different layers within the selected geodatabase for the
analysis area feature layer or as the basis of individual indicators. You can also select and use
layers that are stored externally from the selected geodatabase.

You can adjust the weights assigned to categories and individual indicators by selecting one of
five weighting approaches. You can also manually adjust category and individual weights (as
long as the combined weights for a category total to 100). Weights that are set manually can be
saved in the ArcMap project file (.mxd) with other current settings.

e Results —During each run, the DST creates a new results layer at the specified location (within
the source geodatabase, in a different Esri geodatabase or as a shapefile). By default, results are
stored in the selected source geodatabase.

Result values are stored as attributes of this layer. Refer to Table 6 for information about the
contents of the results layer.

The DST also loads the results layer to the map and renders the watersheds by total DST score
from green (low need for watershed improvements) to red (high need for watershed
improvements) with 5 natural breaks.
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Install the Extension

@ US-ACEDST

Welcome to the US-ACE DST Setup Wizard

The installer will guide you through the steps required to install US-ACE DST on your computer,

I

WARNING: This computer program is protected by copyight law and intemational tieaties,
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
of eriminal penalties, and wil be prosecuted o the maswmum extent possible under the law,

Select

Click Disk Cost to check that you have
sufficient storage for the application and
geodatabase. You need about 300 MB.

Installation Folder

\

Folder:

The installer will install US-ACE DST ta the following falder.

Toinstall i this folder, click "Next". To install to a different folder. enter it below or ¢

Open the installer file. When the
wizard is displayed, click Next.

Install US-ACE DST far vourself, or for anyone who uses this computer:

" Eveyone
& Just me

Click Just me to remove the extension
and toolbar for others using ArcMap
(they can enable it if needed), or click
Everyone to display the extension to
anyone after you've enabled it.

C:\Program Files\AECOMAUS-ACE DSTY

Disk Cost.

Eack

\

Click Next.

@ US-ACEDST

Confirm Installation

=IE]3
@
2

The installer is ready to install US-ACE DST on your computer,

Click "Mext"" to start the installation.

Cancel ¢ Back

Click Next.

i US-ACE DST i

Installation Complete

US-ACE DST has been successfully installed.

Click "Close" to exit.

Flease use Windows Update to check for any critical updates to the NET Framev%k.

Cancel < Back

| Close I
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Extract the Provided Dataset

! o
¢ New folder A
T * , -
Name Date modified Type Sszj
\i:_ ‘ o
,‘ | { UsaceMasterGdb.zip 11/22/o011 1A PM  Compressed (zipp... j
3, Open L4
\/ Open in new window j
ExractAll. 9 ~ } .
S > Copy the zipped dataset to the location of your
- Al ilable offli . .
< WS Tanae e choice. Then extract all files and folders.
4 Open with...
“
e Send to ’
i‘b[}l Cut
Copy Y
S \
s 7 Create shortcut 3
'L Delete
< Rename
= - o
! e USACE_DecisionSupportTool_Data.gdb Prop 7=l

General | Shalingl Securit_l,JI Custnmizel

L

IUS.&CE_DecisinnSupportTcn:-I_D ata.gdb

Tupe:
Location:
Size:

Size on disk:

Containg:

File Faolder

C:\Program FileghaE COMYIS-ACE DSTAUzaceb az
297 MB [312.190,608 bytes]

298 MB (313,507,840 bytes)

430 Files, 0 Folders

19, 2012, 318:14 AM

Attributes:

Advanced. . |

After extracting the files and folders, navigate to the top
folder and clear the “Read-only” attribute. Apply this
change to all sub-folders and files when prompted.

|

Cancel

Apply
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Enable the DST and Spatial Analyst Extensions in ArcMap

NedS sBRax oo b
HCRCR

WK KA
| AR KW

5 |E-ONQFE

Table OF Co... A8

fHeoe
iﬂ

File Edit Miew Bookmarks [nsert Selection Geoprocessin | Customize | Windows |Help %

ol

Extensions

Select the extensions you want to use.
O 3D Analyst

Click Customize >
Extensions and the
checkbox to enable the

s B nad s, o M N

O AcScan

l]

Spatial Analyst
O Tracking Analyst

Description:
Regional Watershed Improvement Decision Support Tool\r\nCopyright ¢

DST extension.

& Untitled - ArcMap - ArcEditor

Fle Edt View Bookmarks Insert Selection Geoprocessing | Customize | Windows Help
D& AR X0 b | Toolbars »
Q\-ls"]o H R T B Y o g B3| Extensions..
: L £8
prr—
’::@@ &3 Custorize Mode...
m Style Manager...
Archap Options...

Editor

Publisher
L2

Regional Watershed Improvement Decision Support Tool

™)

_,w,v\,q\“ '_,,,,\_,.I'-..\J\W..,,._\ R W

< ansROUEE ECiMAq_ o

3D Analyst
Advanced Editing
Animation
ArcScan

COGO

Chance Analyst

Edit Vertices

Effects

Feature Cache

et Click Customize >

Geocodng Toolbars > Regional
gl Watershed Improvement
Georeferencing Decision Support Tool to
Geostatistical Analys! H

- display the DST toolbar.
Image Classificatic

Labeling

Layout

Map Service Publishing

Mapping Analyst f

Network Analyst P

Parcel Editor }

Raster Painting

5 ,-a.f‘-\_»/w‘*-\_
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Select the Provided Dataset

& Untitled - ArcMap - ArcEditor

EIE’“; k?ﬁ; Snapping = ) E

Dﬂﬁ

File Edit Wew Bookmarks Insert Selection Geoprocessing  Customize  Windows — Help
NMpEHG LBR X2 0D i (A=
QANQMIlle»|E-T 8O FE 2 NS T E]

‘| Regional Watershed Improvement Decision Suppork Tool 'L' ]

&8 Open Setup Window |

%[8]e 8| H
=] ayers|

D T Iy T N il L e

;.ﬂ!"\_..m-r'

N

Click the tool name and
Open Setup Window.

& Regional Watershed Improvement Decision Support Tool = |EI|1|
Geodatabaze: || EI
Analysis frea Feature Laver: I j g
Results Location: | E’*I
Default wWeighting: I j %
Category Weighting Factors: Flooding: I il I il ﬁ pennsylvan]a
‘watershed Health: I i) I i} d . - .
‘water Quality: I—D I—D Developed By:
Tatal: I 0 AECOM
Indicator Selection and 'Weighting:
Flooding | watershed Health' Wiater E!ualltyl
| Default
Indicator ‘weight | ‘Weight | Feature Layer
=
FEM Rigk Deilez =[]
Average Annualized Flood Loss [Per Capita) - @
Percent Population in Floodplain > @
Percent Highly Erodible Land - @
Fiepetitive Loss Properties per Square Mile > @
Site Specific Flooding |ssues per Square Mile hd @
Tatal oo
(ol x]
Geodatabase: I =,
Analysis Area Featurs Layer: I m ‘
Fiesults Location: |
Default Weighting: I
Category ‘Weig ps __H“cu;i'.ar“.a.
delalkE-aleu®
Click the open folder beside Geodatabase and
select the USACE_DecisionSupportTool_data.gdb
file.

. . . [
With the provided dataset, the default Analysis <l
Area Feature Layer based on watersheds is -l
seIeCted 61 IUSACE_DecisiUnSuppUrtTUDI_Data.gdb : g

Fepetitive L Shaw of bype: IFi|e Geodatabases j Cancel | - @
Site Specific =k
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8G8|
El = Layers

=] General
Project_Area FIMAL
Total_streams
PA_Roads_Local
PA_Roads_State

PA_Countiss DST will automatically load

El O Flooding these layers in the provided
MFIP_Insurance_Claims_2003 geodatabase to the map. Only
MFIP_Repetitiveloss_2009 layers in the General group will
Site_Specific_Issues_Flooding_Sample be visible (the other layers will
FEMA_Flood_Risk_CensusBlockGroup_Deciles be turned off initially).
HAZUS_Tokal_Annualized_Loss

Population_in_FEMA_Floodplain_areaweighted
Soils_Frodibleland

‘Watershed Health
Site_Specific_Issues_\Watershed _Health_Sample
ActiveDams

Highaluestreams _DesignatedUse2010
Census_2000_Blacks

MationaletlandIndes

Soils

watershed_Health_Impervious20006
Watershed_Health_RiparianBuffer_rblcrank
watershed_Health_TreeCover
Watershed_Health_Critical_Hahitat_cressg
watershed_Health_ImperviousChange2001_2008
‘Waker Quality

Legacy_Dams
Site_Specific_Issues_\WakerQuality_Sample
Water_Resources_2011_07_Degradation_g3
Total_streams

TMDL_Streams

5505_Municipality
Agriculture_DVRPC_Lancast_LL

WaterQuality _Sediment_|bswr

waterQuality _Annual _tn

WaterGuality _Snnual_kp

=

B = I R e O A = = e = = = = A = = = = = I =

Layers by Drawing Order
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Select the Weighting Approach

& Regional Watershed Improvement kcision Support Tool i

=100 ]

Geodatabase: I SISACE_DecisionSupportT ool_Data gd ﬂ

=

Analysis Area Featurs Laver. |Watersheds_EF|HI_SmaII_znna

| ARESLLTS

Results Location:

Default Weighting: IEqual wieightings

Categony Weighting Factorg:  p=il
Direct-to-Delaware

Equal Weightings

Marth Share Schuplkil

South Shore 5chuylkill
T

from the default Equal Weightings.
Weights for categories and individual
indicators will be changed.

If desired, change the weighting approach

for the three categories or within a
category must equal 100.

After running the DST, save the
ArcMap project to save manual

weights for future use.

Taotal: | 100.0
Indicatar Selection and Weighting: = g 2 =
_ddicdlor, iohddieEning: < s T T ¥
Flaoding | atershed Health | ‘wiater Qualit_l,ll g
Flooding | \watershed Healthl “wiater Qua\ityl A
| Default =
|ndicatar ‘wieight | ‘wieight | Feature Laper ) — ek
NFIP Claitn: 143|143 NFIP_Insurance_Claims_2009 || gl i L, Fea‘“'e!
FEMA Risk Deciles 143|  14.3| FEMA_Flood_Risk_CensusBlockGroup_Decies = cH Mt berienit Mie 5.0 S| NFIF_Ing
Awverage Annualized Flood Loss [Per Capita) 143 14.3 | HAZUS_Total_Annualized_Loss i Qb ':EMA H\s: Dec‘!\esd T 20 4 :EAP\;US
Percent Population in Floodplain 14.3 14.3 | Population_in EEM& Floadnlain t/zinhted [l AL nnua[!ze. :IO diia[}y . : F Ia;
Percent Highly Eradible Land 143 14.3 | Soils_Erodabl YOU can aISO manua"y Change E‘:‘ e =h e S::Ij: L
10k
Repetitive Loss Properties per Square Mile 14.3 14.3 | NFIP_Repet - . . A =
weights for categories or individual i Squaretle | 250
Site Specific Flooding lssues per Square Mile 14.2 14.2 | Site_Specific] | . . /Q{ 5 Wil
. i indicators. The sum for all weights shetieEhlic

Run the DST

Click Run. DST displays progress
and steps during processing and
provides an option to cancel.

By default, results for each run are
saved in their own layer in the
selected geodatabase.

Regional Watershed Improvement Decisi

i

255 Features processed in 3:09 minukes,

Results of the analysis have been stored in the
DST_Results_20120116_152448 attribute
table. Cumulative prioritization score is
tabulated in the DstResulk Field,

For additional information on how to
inkerpret the resulk table, please refer ko
the User Manual.

& Regional Watershed Improvement Decisian Support Tool [ o =] 3
™
Geodatabase: |\LISAEE_Daclslnr\SuppnrlTnnl_Dala adb ﬁl
Ancysis Area Feature Layer:  [wiatersheds ERF| Smal_ 2008 ~] <] m
Flesults Location: SRESULTS =
Default Weighting [Bangpre =] -
B A el pennsylvama
‘watershed Health: 40 40
Water Qualiy: [Ta [ @ [
Tatal: 100.0 A:COM
Indicator Selection and Weighting
~Roding | waleished Health | water Quaity |
Defaul
Weight | Weight | Feature Laper
i 10.0] NFIP_Insuiance_Claims_2003 =
FEMAH\S 150] 150 FEMA Flood_Risk_CensusBlockGroup_Decles =
- eAnnuaanh\ S=qa)|  250] 250 HAZUS Total Annualzed_Loss E
x|} Fopulation in Flondplams_ 50 50| Populstion_in_FEMA_Floodplain_Aresweighted =]
t Highly Erodble Land 150 Sails_ErodibleLand =
ive Lass Prapetties per Sauare Mile | 29w~ NFIF_FicpeitiveLoss_2003 =l
lecific Fload lssugs per Square Mile 50) e Saeoiic_lssues_ Flooding_Sample ]
1000
Fun b Close
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Review Results

(RAM@Iill e |E-B|8 @ 7B M2 0
- 2o L

fem

2]

= [ Flooding

DST_Results_20120116_152448

DstResult
M2.00-3.30
[[13.30-4.10
[J4.10-5.00
5.00-6.00
M 6.00-7.80

Project_Area_FINA
Total_streams
M PA_Roads_Local
PA_Roads_State
M PA_Counties

M NFIP_Insurance_Clai
NFIP_RepetitiveLoss_|
Site_Specific_Issues_A
[ FEMA_Fl
HAZUS_T|
™ Populatiof
Soils_Erof

DST adds the results layer to the
map and renders watersheds by

= O watershed Hj

DST score.

™ site_Sped
ActiveDa
™ Highvalug
Census_
[ National}

You can use the Identify tool o
to click on the map and review
results for an individual watershed.

Identify

£ gt Reterto Tabeoin i vsrgide | S oty [ <o
Watershe names P =] DST_Results_20120116_152448
Watershg ~ VALLEY CREEK
= O water Qualit
™ Legacy_Dams
&) Site_Specific_Issues_WaterQuality_Sample
[ Water_Resources_2011_07_Degradation_83 _]
Total_streams =
o i &
Location:  [2,563,981.560 260,555.980 Feet A
Field | value -
OBJECTID 145
Shape Polygon
SMALLSHEDS 8423 ) |
SMALLSHE_1 8440
SQM 8.3439
WRDS_ 254
NAME VALLEY CREEK
HEIRLEVEL S
HEIRCODE 10010020340160
HUC 2040205
STORMWATER EAST BRANCH BRANDYWINE CREEK
WSHD_ID 3H
DRAINAGE delaware
Shape_Leng  94989.391508
Obijectld_ 145
Shape_Length  94989.391508
Shape_Area  401458048.556564
NFIPUN 3.333258
NFIPWD 10
NFIPWA 10
NFIPRS 5 -
nIcvLIn CN 240824
4 | >
[Identified 1 feature y
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Table OF Cantents

[]8 G 8| F

El = Layers
= DST_Pesults_20120116 1codds
DstResult [E copy

[ z.00-3.30 X Remoye

[3.30-4.10 '
[14.10-5.00 B Open attribute Table

I 5.00-6.00
M:.00-7.50
=] General

:i-’ Zoom To Layer

Project_area_F]
Total_streams Visible Scale Range
BB ponds e II_Ise Symbol Levels
PA_Roads_Stat e
P&_Counties Selection
& O Flooding Label Features
NFIP_Insurance Z
NFIP_Repetitivel Edit Features
Site_Specific_Ts sl o :
FEMA Flood Ris Open Attribute Table for the
HAZUS_ Total & *0 Convert Eeatures to Graphics. results layer to review all results.
Fopulation_in_F Convert Symbology to Representation. .. Refer to Table 6 in this user guide
Sails_ErodibleLa = : for an explanation of the columns.
= O Wwatershed Health £
Site_Specific_Isd <0 Save As Layer File. ., _
ActiveDams | £ Create pe ot
HighvalueStrean . - A
census_zo00_p| T Prorer o . e . | Bl By (9 @B %
Mationalwetlandindex T
; ’r““.j%ls, _):’ ol \'\‘,_..,., HAME IHDCTWQRS | DstResult DstDate ﬂ
LITTLE DARBY CREEH 2.3 2.4 |2012-M 16 15:27:55
Wal LEY CREEK 73 6.2 |2012-M-16 15:27:55
EAST BRAMCH BRAMDYWWINE CREEK 41 36 |2012-M 16152755
v | DARBY CREEK 38 4 2012-M 16 15:27:55
HARDINGS RUM 25 5.3 |2012-M 16152755
CULBERTSOM RUN 45 4.4 |2012-M-1615.27:55
ITHAMN CREEH 43 5.2 2012-M-1615.27:55
EAST BRAMNCH BRANDYWWNE CREEK 26 31 |2012-M-1615:27:55
CRIUM CREEK 349 37 2012-M 16152755 _I
BIRCH RUN 149 23|2012-M-161527:55
ITHAM CREEH 21 4.7 |2012-M-1615:27:55
EAST BRANCH BRAMDYWANE CREEK 21 3 (2012-01-1615:27:55
EAST BRAMNCH BRANDYWWINE CREEK 56 5.2 |2012-1-1615.27.55
MMEADCHWBERCOK RURM 45 4.7 |2012-01-1615:27:55
WEST BRANCH BRANDYWWINE CREEK B 39 |2012-M-1615.27.55
RIDLEY CREEK 36 39 |2012-M1-1615:27:55 -
4 ] _'I_I
TR 147 » b _E | 1 out of 255 Selacted)

DST_Results_20120116_152446 ]
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1. Overview

1.1  Project Background

The Chester, Delaware, and Montgomery Counties Regional Watershed Improvement Project is a
collaboration of the U.S. Army Corps of Engineers (USACE) Philadelphia District and its local sponsor, the
Pennsylvania Department of Environmental Protection (PA DEP). The goal of the project is to improve and
protect surface water resources and environmental infrastructure in portions of Chester, Delaware, and
Montgomery Counties through regional coordination and collaboration. This goal will be met through the
prioritization and implementation of regional watershed improvement projects inside the three-county
project area. The project area includes the portions of the Brandywine Creek, Direct-to-Delaware River
tributaries, and the Schuylkill River watersheds that fall within Delaware, Chester, and Montgomery
Counties.

1.2 Objectives for the Regional Watershed Development Decision Support Tool

The Regional Watershed Improvement Decision Support Tool (DST) is a G1S-based decision support tool
used to identify priority areas for investment in watershed improvements. By using comprehensive data on
existing conditions and input from stakeholders, the DST facilitates a thorough and objective assessment of
issues facing the project area, while providing consistency in prioritizing watershed improvement efforts.

1.3 Acronyms, Abbreviations, and Terminology

The following abbreviations, acronyms, and terms are used in this document:

o DST - (Regional Watershed Improvement Project) Decision Support Tool

o FEMA — (United States) Federal Emergency Management Agency

e HUC - Hydrologic Unit Code, a standardized watershed classification system developed by the
U.S. Geological Survey in the mid-1970s. Hydrologic units are watersheds organized in a nested
hierarchy by size; the more digits included in the HUC, the smaller the watershed area (as HUC12
includes smaller, more finely divided watersheds than HUC10, and so on).

e NHD - National Hydrography Dataset. The NHD is a database of the stream segments or reaches
that comprise the surface water system of the United States, including lakes, ponds, streams, rivers,
canals, dams, and stream gages. This digital vector dataset interconnects and uniquely identifies
these reaches. It was developed and is maintained by the U.S. Geological Survey.

e NLCD - National Land Cover Dataset

e NLT — Natural Lands Trust

¢ NRCS- National Resources Conservation Service

e PA —Pennsylvania

CHESTER, DELAWARE, AND MONTGOMERY COUNTIES REGIONAL WATERSHED IMPROVEMENT PROJECT 1
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e PA DEP - Pennsylvania Department of Environmental Protection

e TMDL - Total Maximum Daily Load. Under section 303(d) of the Clean Water Act, States,
territories, and authorized tribes are required to develop lists of impaired waters that are too polluted
or otherwise degraded to meet the water quality standards set by these jurisdictions. The law
requires that these jurisdictions establish priority rankings for waters on the lists and develop
TMDLs for these waters. A TMDL is a calculation of the maximum amount of a pollutant that a
waterbody can receive and still safely meet water quality standards.

e PennDOT - Pennsylvania Department of Transportation
e USACE - United States Army Corps of Engineers
e US EPA - United States Environmental Protection Agency

e USGS - United States Geological Survey

CHESTER, DELAWARE, AND MONTGOMERY COUNTIES REGIONAL WATERSHED IMPROVEMENT PROJECT 2
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2. Installation and Setup

The DST operates as an extension to ArcMap, a part of ArcGIS for Desktop, the comprehensive GIS
software package developed by Esri. To use the DST, you will need the following software:

e Version 10 ArcMap, “Standard” (ArcEditor) license level

e ArcGIS Spatial Analyst, an extension to ArcMap available through Esri

2.1 Installing the Software

Approximately 1.5 MB is required for the application. Installation is through a self-guided wizard that starts
after opening the installer file.

2.1.1 Check for Sufficient Storage Space

To help you decide where to install the DST, click Disk Cost in the installation wizard. This displays a table
of possible locations on your network where the DST could be installed. The table lists network volumes
and available storage space, indicates which volumes have sufficient storage space for the DST, and
calculates how much storage space would remain after installation of the DST.

Figure 1. Disk Cost Window

i US-ACE DST Disk Space %]

The list below includes the drives you can install US-ACE DST to, along with each drive's available
and required disk space.

Volume Disk Size Available Required Difference
= I 149GB 63GB 1794KB 63GB
&E: 931GB 877GB 0KB 877GB
== I} 7731MB 1795MB 0KB 1795MB
S M: 405GB 86GB 0KB 86GB
S2N: 50GB 49GB 0KB 49GB
P 24GB 4335MB 0KB 4335MB

2.1.2 Determine if the DST will be Displayed to Everyone Using ArcMap on this Computer

If you select “just for me” when installing the DST, the DST will store the current username for the
computer and compare it when opening ArcMap. If the name matches, the current ArcMap settings for the
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DST will be displayed. So after you’ve enabled the DST and displayed its toolbar once, you will see it
displayed each time you log in. However, the DST toolbar will not be displayed for anyone else logging in.

If you select “for everyone” and enable the DST, anyone logging into ArcMap on this computer will see the
DST toolbar after you display it.

2.2 Saving the Dataset

After installing the software, you can copy the provided dataset to any location and extract the files for future
use with the software. Approximately 300 MB is needed for this geodatabase.

2.3 Enabling and Displaying the Extension in ArcMap

After the software is installed, you will need to log into ArcMap and enable the extension in ArcMap. This
process is illustrated in the Quick Start.

If you are using ArcMap over a shared server with a limited number of licenses and all of the available
licenses are in use, you will not be able to open ArcGIS or use the DST. If Spatial Analyst has not been
installed or if there are no licenses available for Spatial Analyst, an error will be displayed stating “A
Spatial Analyst license is required.”

After you enable the DST extension in ArcMap, remember to display the toolbar for the DST.
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3. Using the DST

3.1 Using the Provided Dataset

A dataset that includes all data needed to determine prioritization scores is provided with the DST as an Esri
file geodatabase. You can use the provided dataset by selecting the file named:

USACE_DecisionSupportTool_Data.gdb

If you select the provided geodatabase, the analysis extent is automatically limited to that of the
Project_Area_FINAL feature class in the geodatabase. The default analysis extent has been defined as the
entire area of Delaware County and portions of Chester and Montgomery Counties with additional minor
areas of Lancaster, Bucks, and Philadelphia Counties. You can run the analysis on a different project area
by developing and selecting an alternate Project_Area_FINAL feature class and accompanying input
datasets.

The tool allows the user to select an analysis area feature layer that defines the extent, number, and size of
analysis units for prioritization. Available default options include variations of the HUC watersheds and
subsets of the Watersheds ERRI_Small 2009 feature class. These subsets include feature classes for the
Brandywine Creek, the Direct-to-Delaware Tributaries, the North Shore Schuylkill River, and the South
Shore Schuylkill River. You can run the analysis with a different analysis area feature layer by selecting an
alternate layer inside the DST. Due to the spatial resolution of the information in the geodatabase, analysis
units less than 500 acres in area are not recommended.

When the provided geodatabase is selected, each indicator will be automatically correlated with the
appropriate source feature layer. Table 1 presents details for the source feature layers. The DST will also
automatically load all source feature layers correlated with indicators to the map.
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Table 1: Summary of Provided Dataset

Source/ Data based
Provider on Year

Feature Layer Description

GENERAL LAYERS

Schuylkill River watershed.

Subset of the .
Environmental Resources Polygon
. Watershed_ERRI_Small_2009 feature :
Brandywine class representing the Brandywine Creek Reslslzz;:iz égsgltu;%gquEP/ 2009 NA fiﬁ:;e
watershed. y
Polygon
Census_2000_Blocks U.S. census blocks with population data U.S. Census Bureau 2000/2010 Www.census.gov feature
Census_2010_Blocks class
Subset of the .
Environmental Resources Polygon
. Watershed_ERRI_Small_2009 feature :
Direct_to_Delaware class representing the Direct-to-Delaware Res&z:;: égsgltu;%gquE i 2009 NA fiﬁ:;e
Tributaries’ watershed. y
. - Polyline
NHD_PA_HUCS8 wggsrshed boundaries for the 8-digit USGS 2011 http://water.usgs.gov/G1S/huc.html feature
class
NHD_ PA_HUC10 Wvatershed boundaries for the 10-digt USGS 2011 htp://water.usgs.gov/GIS/huc. html featre
_PA_ HUCs (subdivisions 8-digit HUCS) P -Usgs.g : s
. - Polyline
Watershed boundaries for the 12-digit )
NHD_PA_HUC12 HUCSs (subdivisions of the 10-digit HUCS) USGS 2011 http://water.usgs.gov/GIS/huc.html f(ce:ztl:;e
The National Hydrography Dataset
(NHD) is a feature-based database that
interconnects and uniquely identifies the Polyline
NHD_Streams_PA stream segments or reaches that make USGS 2004 http://nhd.usgs.gov/ feature
up the nation's surface water drainage class
system.
Subset of the .
Environmental Resources Polygon
North_Shore_Schuylkill Watershed_ER_R |_Small_2009 feature Research Institute, PA DEP/ 2009 NA feature
class representing the North Shore Modified by AECOM® class
Schuylkill River watershed. y
Subset of the .
Environmental Resources Polygon
South_Shore_Schuylkill gggr;higgsrim—tshrgElsuauzgloggﬁféure Research Institute, PA DEP/ 2009 NA feature
P 9 Modified by AECOM* class

! EPCMR spatially joined PA DEP 104 Major Sheds, Act 167 Stormwater and PA River Basins layers and incorporated them into the attributes to show features as pieces of a bigger watershed. These boundaries enclose catchment areas for
named streams officially recognized by the Board on Geographic Names and other officially named streams that flow through named hollows. Minor data cleanup procedures were performed in order to remove sliver polygons and resolve

topological errors.
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Table 1: Summary of Provided Dataset (continued)

Source/ Data based
Provider on Year

Feature Layer Description

U.S. Congressional legislative
boundaries within PA as set forth in Act
34 of 2002. This layer was digitized by
PennDOT from maps generated by the

Reapportionment Commission for the Polygon
PA_Legislative Bureau of Commissions, Elections and PennDOT 2011 http://www.pasda.psu.edu/ feature
Legislation, PA Dept. of State. The class

current layers are district boundaries
attributed with the current legislator’s
name, party affiliation, and home

county.”
Boundaries of municipalities within PA
as delineated for the PennDOT Type 10 Polygon
PA_Municipalities general highway maps. PennDOT 2011 http://www.pasda.psu.edu/ feature
Additional information comes from the class
PA Bureau of Municipal Services.?
Public roads by county within PA. This Polyline
PA_Roads_Local field includes all identified public roads PennDOT 2011 http://www.pasda.psu.edu/ feature
not maintained by PennDOT. class
State-owned and maintained roads Polyline
within PA as extracted from the .
PA_Roads_State PennDOT Roadway Management PennDOT 2011 http://www.pasda.psu.edu/ f((e:le;tl:;e
System (RMS).
County boundaries within PA as Polygon
PA_Counties delineated for the PennDOT Type 10 PennDOT 2011 http://www.pasda.psu.edu/ feature
general highway map. class
Polygon
Project_Area_FINAL The limits of the study USACE 2011 NA feature
class
ERRI Extracted, reprojected and
az%:gﬁézgegrggﬁ?g%;o{hg?Ijvoe:ter Environmental Resources Research Polygon
Watershed_ERRI_Small_2009 Resources Division of the USGS into this Institute, PQE%EgK/l E/Iodlfled by 2009 NA f((e:le;tl:;e

smallsheds coverage.* Modified by
AECOM.

% These boundaries were used as the legislative district boundaries for the Nov. 2002 general election, but are currently being contested in the judicial system.

® This layer contains all classifications of municipality including first and second class townships, boroughs, cities, and towns.

* EPCMR spatially joined PA DEP 104 Major Sheds, Act 167 Stormwater and PA River Basins layers and incorporated them into the attributes to show features as pieces of a bigger watershed. These boundaries enclose catchment areas for
named streams officially recognized by the Board on Geographic Names and other officially named streams that flow through named hollows. Minor data cleanup procedures were performed in order to remove sliver polygons and resolve
topological errors.
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Feature Layer

Table 1: Summary of Provided Dataset (continued)

Description

LAYERS USED TO SCORE FLOODING INDICATORS

NFIP_Insurance_Claims_2009

NFIP_RepetitiveLoss_2009

Site_Specific_lssues_Flooding

FEMA_Flood_Risk_CensusBlockGroup_Deciles

HAZUS_Total_Annualized_Loss

Population_in_FEMA_Floodplain_AreaWeighted

Soils_ErodibleLand

Point location of FEMA NFIP claims
information up to and inclusive of the
year 2009.

Point locations of FEMA NFIP repetitive
loss properties up to and inclusive of the
year 2009.

Stakeholder provided locations of site
specific flood issues or
recommendations for future projects.

FEMA'’s Multi-Year Flood Hazard
Identification Plan (MHIP) identifies flood
risk on a block group level for the nation.
Risk is indicated on a scale from 1-10
where 1 represents areas of highest risk.

Estimated potential average annual loss
by census block. Data was generated by
using the FEMA HAZUS-MH (Multi-
Hazard) software, a standardized
methodology that contains models for
estimating potential losses from
earthquakes, floods, and hurricanes.

US Census block data was intersected
with FEMA floodplain data. The
percentage value of each block that was
spatially located within the floodplain
area was multiplied by the total
population value of the census block.
This assumes an even distribution of
people within the census block.

Merged NRCS soil surveys detailing
location of hydric soils and potential for
erosion. The “hydricrating” field indicates
which parts within the watershed area
are hydric. The “muwathelcl” field
indicates which parts within the
watershed have high potential for
erosion from water.

Source/ Data based
Provider on Year

FEMA 2009
FEMA 2009
AECOM 2011
FEMA 2008
FEMA 2012

AECOM, using datasets from

FEMA floodplain and Census data AUl

Chester-2008;
Delaware,
NRCS Montgomery,
Philadelphia- 2009;
Bucks, Lancaster- 2008

http://www.fema.gov

http://www.fema.gov

NA

http://www.fema.gov/plan/prevent/fhm/dl_mhip.shtm

http://www.fema.gov/plan/prevent/hazus/

http://www.fema.gov and www.census.gov

http://soildatamart.nrcs.usda.gov

Point
feature
class

Point
feature
class

Point
feature
class

Polygon
feature
class

Polygon
feature
class

Polygon
feature
class

Polygon
feature
class
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Site_Specific_Issues_Watershed_Health

ActiveDams

HighValueStreams_DesignatedUse2010

NationalWetlandIndex

Soils

Watershed_Health_Impervious2006

Watershed_Health_RiparianBuffer_rblcrank

Watershed Health TreeCover

Table 1: Summary of Provided Dataset (continued)

Stakeholder provided locations of site
specific watershed health issues or
recommendations for future projects.

Dams that are under active
maintenance.’

Streams designated high quality or
exceptional value which obtain or
exceed their designated use as
determined by PA DEP under
Pennsylvania Code Chapter 93.

The National Wetland Inventory (NWI)
data clipped to the study area. The NWI
dataset includes the extent, approximate
location, and type of wetlands and
surface waters as defined by Cowardin
etal. (1979).°

Merged NRCS soil surveys detailing
location of hydric soils and potential for
erosion. The “hydricrating” field
indicates which parts within the
watershed area are hydric. The
“muwathelcl” field indicated which parts
within the watershed have high potential
for erosion from water.

Each pixel in the grid indicates the
percentage of the 30m by 30m pixel that
is impervious

Rating of stream buffer quality on a scale

from 0- 10, where 10 is the highest
quality rating.

Each pixel in the grid indicates the
percentage of the 30m by 30m pixel that
is impervious

AECOM

PA Fish and Boat Commission

PA DEP

U.S. Fish and Wildlife Service

NRCS

NLCD

NLT

NLCD

2011

2006

2010

2009

Chester-2008;

Delaware, Montgomery,
Philadelphia-2009;
Bucks, Lancaster-2008

2006

2006

2001

NA

http://www.pasda.psu.edu/

http://www.pasda.psu.edu/

http://www.fws.gov/wetlands

http://soildatamart.nrcs.usda.gov

http://www.mrlc.gov/finddata.php

http://www.pasda.psu.edu/

http://www.mrlc.gov/finddata.php

Point
feature
class

Point
feature
class

Polyline
feature
class

Polygon
feature
class

Polygon
feature
class

Raster

Raster

Raster

® Dams derived from point locations of the “Run-of-the-River” dams in PA, that is, dams that are regulated or permitted by the PA DEP pursuant to the act of Nov. 26, 1978 (PL 1375, No. 325), known as the Dam Safety and Encroachment Act.
These are dams that: (1) are built across a river or stream for the purposes of impounding water where the impoundment at normal flow levels is completely within the banks and all flow passes directly over the entire dam structure within the
banks, excluding abutments, to a natural channel downstream; and (2) PA DEP determines to have hydraulic characteristics such that at certain flows persons entering the area immediately below the dam may be caught in the backwash.

® Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged aquatic vegetation
that are found in the tidal and subtidal zones of estuaries and near shore coastal water. Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory. These habitats, because of their depth, go
undetected by aerial imagery. By policy, the Service also excludes certain types of “farmed wetlands” as may be defined by the Food Security Act or that do not coincide with the Cowardin et al. definition.
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Table 1: Summary of Provided Dataset (continued)

Source/ Data based
Provider on Year

Feature Layer Description

Rating of critical habitat quality on a
Watershed_Health_Critical_Habitat_cressg scale from 0- 10, where 10 is the highest NLT 2006 http://www.pasda.psu.edu/ Raster
quality rating.
Percentage of watershed converted to
impervious from 2001 to 2006. Each
pixel in the grid indicates the percentage
of the pixel that is newly impervious

LAYERS USED TO SCORE WATER QUALITY INDICATORS

Point locations representing no longer

Watershed_Health_ImperviousChange2001_2006 NLCD 2001, 2006 http://www.mrlc.gov/finddata.php Raster

. Point
active or legacy (removed) dams
LB DEITS digitized from historical maps by the PA PA DEP A0S NA fe?ture
DEP. class
Stakeholder provided locations of site Point
Site_Specific_Issues_WaterQuality specific water quality issues or AECOM 2011 NA feature
recommendations for future projects. class
Sources of water degradation. This Point
Water_Resources_2011_07_Degradation_83 gaégs\?\; ;?;nlggizl?r?:g T:%T{Sgs nl I?:tggt?osl PA DEP July 2011 http://www.pasda.psu.edu/ feature
Facilities (Active or Abandoned). gl
. . . Polyline
Total_streams ﬁct)r:e?t:r;isnrrnni?\ttlg?aﬁgger attainment or PA DEP July 2011 http://www.pasda.psu.edu/ feature
class
Streams on the (PA) Streams Integrated
List that have not attained its use(s) .
defined by the PA DEP (and therefore A Dﬁgnggg:;g;tw G Polyline
TMDL_Streams require TMDL‘ i) Tre Iaygr is based July 2011 http://www.pasda.psu.edu/ feature
— on the NHD." Pre-preprocessing of the Modified by AECOM to onl class
original dataset was required to remove include storm\yvater related TMyDLs
duplicate streams and overlapping TMDL
status changes.
Number of sanitary sewer overflows per
municipality, a combination of data from Polygon
SSOs_Municipality the PA DEP and PennDOT. The original PA DEP, PennDOT 2011 - feature
dataset was joined to the municipality class
layer.
] Polygon
i Delaware Valley Regional
Agriculture_DVRPC_Lancast_LU Land use dataset from the DVRPC. Planning Commission 2005 - fif::;e

" The Streams Integrated List compiles stream assessments in an integrated format for the Clean Water Act Section 305(b) reporting and Section 303(d) listing. PA DEP protects 4 stream water uses: aquatic life, fish consumption, potable water
supply, and recreation.
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Table 1: Summary of Provided Dataset (continued)

Source/ Data based
Provider on Year

Feature Layer Description

Sediment load (in tons per year) was

calculated using the Revised Universal

Soil Loss Equation (RUSLE) equation and AECOM, using datasets from

several input datasets, including land use, PA DEP, USGS, NRCS, USEPA ity 2ol NA Raster
rainfall, topograephy, and soil

characteristics °.

WaterQuality_Sediment_tonsyr

Nitrogen load (in pounds per year) was
calculated using the Simple Method

. developed by Schueler (1987) ° and input AECOM, using datasets from )
WaterQuality_Annual_tn datasets including runoff, land use, event PA DEP, USGS VRIS NA B
mean concentration, and impervious land
cover.

Nitrogen load (in pounds per year) was
calculated using the Simple Method

n developed by Schueler (1987)° and input AECOM, using datasets from .
WaterQuality_Annual tp datasets including runoff, land use, event PA DEP, USGS VEoLE NA RESIET
mean concentration, and impervious land
cover.

8 C and P factors for the RUSLE equation were retrieved from Integrated Land Management Inc., 1997. Streamwatch Results and Landscape Factors, White Clay Creek, Chester County Pennsylvania”, Appendix A of the White Clay Creek

River Management Plan. White Clay Watershed Association.
% Schueler, Thomas R., 1987. Controlling Urban Runoff: A Practical Manual for Planning and Designing Urban BMPs. Washington Metropolitan Water Resources Planning Board, Washington D.C
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3.2 Assigning Weights for Categories and Indicators

The weighted scores calculated by the DST are based on three categories of indicators: Flooding, Watershed
Health, and Water Quality. The categories are weighted to assign different emphasis depending on your
objectives. Within each category, there are various individual indicators that are also weighted.

You can control the weight assigned to each category and each individual indicator by selecting a default
weighting approach before the run. The provided geodatabase includes five approaches to distributing
weights, which are listed for comparison in Table 2. Watershed specific weighting factors are based on
stakeholder feedback obtained during outreach meetings held by USACE and PADEP in 2011.

After you select a default weighting approach, you can adjust the weight for each category or the weight for
individual indicators. The DST requires the sum of all weights for the three categories to be 100 and the
sum of all indicator weights within each category to be 100.

If you edit the weights in the DST window and save the ArcMap project, the revised weights are saved with
the .mxd file and will be the default setting when the ArcMap project is re-opened. However, weights that
have been manually edited cannot be easily transferred to a different ArcMap project.

Table 2: Comparison of Default Weighting Approaches

Direct-to- North Shore | South Shore

Equal Delaware Brandywine Schuylkill Schuylkill
Categories Approach Approach Approach Approach Approach
Flooding 33.3 50 30 30 30
Watershed Health 33.3 25 35 30 35
Water Quality 334 25 35 40 35
\T\?t?" for Catizgony 100 100 100 100 100

eightings
Direct-to- North Shore | South Shore
Equal Delaware | Brandywine Schuylkill Schuylkill

Indicators Approach Approach Approach Approach Approach
FLOODING
NFIP Claims per
Square Mile 14.3 10 10 10 10
FEMA Risk Decile 14.3 15 15 15 15
Average Annualized Flood
Loss per Square Mile i A A A 20
Percent Population in
Floodplain 14.3 10 10 10 10
Percent Highly Erodible
L] 14.3 15 15 15 15
Repetitive Loss Properties 14.3 o5 o5 o5 o5

per Square Mile

CHESTER, DELAWARE, AND MONTGOMERY COUNTIES REGIONAL WATERSHED IMPROVEMENT PROJECT 12



Decision Support Tool: User Guide

Direct-to- North Shore | South Shore

Equal Delaware | Brandywine Schuylkill Schuylkill
Indicators Approach | Approach Approach Approach Approach

Site Specific Flood Issues

per Square Mile 14.2 g g g 2
izl Eh Heeelng 100 100 100 100 100
Indicators

WATERSHED HEALTH

Percent Impervious 9.1 30 30 30 30
Population Density 9.1 10 10 10 10
Percent Wetlands 9.1

Percent Hydric Soils 9.1

Riparian Buffer Quality 9.1 15 15 15 15
Percent Tree Cover 9.1 10 10 10 10
Critical Habitat Quality 9.1 5 5 5 5
Percent of Stream Miles

that are High Quality or 9.1 5 5 5 5
Exceptional Value

Site Specific Watershed

Health Issues per Square 9.1 5 5 5 5
Mile

Percent Increase in 91 5 5 5 5
Impervious Cover

Active Dams per 9.0 5 5 5 5
Square Mile

Total for Watershed 100 100 100 100 100

Health Indicators
WATER QUALITY

Estimated Annual Sediment

Loading per Square Mile 40 20 20 20 A
Estimated Annual Nitrogen

Loading per Square Mile 40 L L L L
Estimated Annual

Phosphorus Loading per 10 10 10 10 10
Square Mile

PerCt_ent of Stream Miles 10 o5 o5 o5 o5
Impaired

Percent of Stream Miles

with TMDL L 5 5 S S

Lisigateyy [DEIis el SELELE 10 7.5 7.5 7.5 7.5
Mile

Sanitary Sewer Overflows 10 75 75 75 75

per Square Mile
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Direct-to- North Shore | South Shore

Equal Delaware | Brandywine Schuylkill Schuylkill
Indicators Approach | Approach Approach Approach Approach

Site Specific Water Quality
Issues per Square Mile

Percent Agricultural Land 10 0 0 0 0

Water Degradation Sources
per Square Mile

Total for Water Quality
Indicators

10 5 5 5 5

10 10 10 10 10

100 100 100 100 100

3.3 Using an Alternate Dataset or Alternate Layers

You can use an alternate dataset instead of using the provided dataset. The requirements for developing an
alternate geodatabase are described in Section 4. To select an alternate geodatabase, click the open folder
beside Geodatabase and select the alternate geodatabase in whichever folder it has been saved.

If you attempt to select a geodatabase that does not include required tables or

(b DST checks for the presence of required tables and layers in the geodatabase.
. has become corrupted, DST will display an error message.

After selecting a geodatabase, you can change the default analysis area feature layer if needed. The drop-
down arrow displays a list of provided alternative analysis area feature layers included in the geodatabase.

Figure 2. Selecting a Feature Layer within the Selected Source Geodatabase

& Regional Watershed Improvement Decision Support Tool i = Iﬂlll

Geodatabase: | \USACE_DecisionSupportTool_D aw F

Analysis Area Feature Layer.  [NHD_Pa_HUC10 {.-'\‘ ]

D=y NHD Pa HUC10 ~
HEafesn NHD_PA,_HUC12 ~——
Default Weighting: NHD_Pa&_HUCS
Watersheds_ERRI_Small_2009 é’b .
e s W pennsylvania i
R R . il o R

You can also use a layer that has not been imported to the selected geodatabase. The Add button (shown in
Figure 3) allows you to browse to a different geodatabase or individual layer.
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Figure 3: Selecting a Feature Layer not in the Selected Source Geodatabase

<% Regional Watershed Improvement Decision Support Tool =101x|
Geodatabase: |\USACE_DecisionSuppmtTooI_Data.
Analysis Area Feature Layer: IWatersheds_ERRl_S mall_2009
Results Location: |.,\FIESULTS
Default Weighting: I Brandywine " N
UMW ncvsis e reture Loyerataset S0 sfania
Look in: Iﬁ Alternate_data LI & @ | - | [ l s @
Name I Type I
Jwatershed_Large Folder I
Indicator Seles
Flooding | v
Indicator
NFIP Claims =l
FEMA Risk =l
Average An ~|
Percent Pop  Name: | ll
Percent Hig e Ll
Repotiivol. Show of type: IFeature classes LI Cancel I ~|
Site Specific _ : : =~
i P e W N S "*“-’\“-"""l-a, M_,_,JJ\_,,&_I"\ ) WY W vl

If you select an alternate geodatabase, you may also need to select the appropriate feature layers, as
described in Section 3.4, for individual indicators. Refer to Section 4 for details on how to develop an
alternate geodatabase so that feature layers will automatically load and associate with indicators.

3.4  Correlating Indicators with Feature Layers

If you select the provided geodatabase, DST automatically correlates individual indicators with the
appropriate feature layers in the geodatabase and loads these to the map. Feature layers in an alternate
geodatabase may be named differently than those in the provided geodatabase and these will not be
automatically correlated with indicators. (You can also change the default feature layers that are used to
determine indicators.)

You can manually correlate an individual indicator to any feature layer in the geodatabase. Click the down
arrow next the feature layer for the indicator to display a list of feature classes of the correct type (point,
polyline, polygon. etc.) as shown in Figure 4.

to be correlated with indicators. DST will check for the presence of required fields

Feature layers must include the fields used in DST as indicated in Table 5 in order
(.b by field name and data type.
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Figure 4: Correlating an Indicator with a Feature Layer in the Selected Geodatabase

i 7 "y I'(" peln -t L S P P ""
1l Indicatsrsdiadi ;h.nWela'll'\ﬁ:-/ I

e aeman

FEA VIR
a2 X

e

- B o tinae il 54 el
Flooding | Wiatershed Health | Water Quaity |
Default
Indicator Weight | Weight | Feature Layer
NFIP Claims per Square Mile 1p| 100 e
FEMA Risk Deciles 15.0 15.0 [ActiveDams
Legacy Dams
Average Annualized Flood Loss (Per Capita) 25.0 25.0 NFIP_Insurance_Claims_2003
Percent Population in Floodplain 5.0 5.0 |NFIP_RepetitiveLoss_2009
= Site_Specific_lssues_Flooding_Sample
Percent Highly Erodible Land 15.0 15.0 Site_Specific_lssues_WaterQuality_Sample
Repetitive Loss Properti S Mile 25.0 25.0 | Site_Specific_lssues_Watershed_Health_Sample
-epe( e s S b Water_Resources 2011_07 Degradation_83
Site Specific Flood Issues per Square Mile 5.0 5.0 W’-‘Wﬁ‘oﬂm_ple_—ﬂ
Total 100.0

Bun | Cose |

You can also manually correlate individual indicators to feature layers that are not included in the selected
geodatabase. For example, if you have different data on NFIP claims, you could prepare a feature layer with
this information and select it for the indicator “NFIP Claims per Square Mile” by clicking the Add button,

as shown in Figure 5.

Figure 5: Correlating an Indicator with a Feature Layer not in the Selected Geodatabase

-y T

e AT Y .

At T e

ey

Total:

[innn

. il Select NFIP Claims per Square Mile Indicator Dataset I
Indicator Selecti

st ]

g o r

Flooding IWa Look in: IE Alternate_data Ej @ L3 | £ - l 5] | B @
—— [[Name [ Type I
Indicator EJwatershed_Large Folder
NFIP Claims p
FEMA Risk D1
Average Annt =l
Percent Popu |
Percent Highlt [ ]
Repetitive Lo b
Site Specific F =l
Total

—

Show of type: lFeature classes ~l Cancel

Bun | Close I

3.5 Generating Results

After you initialize a DST run, the tool will display progress and which indicator is being processed, as well
as the option to cancel the run. The DST calculates scores for each indicator, indicator category (flooding,
watershed health, water quality), and total score for the selected geographical units. Individual indicators
and how they are calculated are shown in Table 3. Normalization values are presented in Table 4. The
overall process and codes for intermediate and final results are shown in Table 5.

CHESTER, DELAWARE, AND MONTGOMERY COUNTIES REGIONAL WATERSHED IMPROVEMENT PROJECT

16



Decision Support Tool: User Guide

Table 3: How the DST Determines Unnormalized Values for Individual Indicators

Name/Description DST Approach Provided Data Source(s)

GENERAL DATA

Geographic units to 1. Intersect the analysis area feature layer with Project_Area_FINAL
be used in the the ‘Project_Area_FINAL’ feature class.

analysis 2. Analysis area feature layer is clipped to only

include areas within ‘Project_Area_FINAL’
feature class.
Unit population 1. Intersect the analysis area feature layer with  Census_2010_Blocks

the census blocks layer. Census_2000_Blocks (optional
2. Add the populations for each census block - - (op )

that falls in an analysis unit.
FLOODING INDICATORS

NFIP Claims per 1. Intersect the analysis area feature layer with ~ NFIP_Insurance_Claims_2009
Square Mile the insurance claim layer.
2. Count the number of claim points within each
analysis unit.
3. Divide the sum by the analysis unit area.
FEMA Risk Decile 1. Intersect the analysis area feature layer with FEMA Flood_Risk_Census
the FEMA Flood Risk layer. BlockGroup_Deciles

2. Add the risk values (DENRISKDEC) within
each analysis unit.

Average Annualized 1. Intersect the analysis area feature layer with  HAZUS_Total_Annualized_Loss
Flood Loss per the HAZUS annualized loss layer.
Square Mile 2. Add the values for total loss (TotalLoss)
within each analysis unit.
3. Divide the sum by the analysis unit area.

Percent Populationin 1. Intersect the analysis area feature layer with ~ Population_in_FEMA_Floodplain
Floodplain the FEMA floodplain population. _AreaWeighted
2. Add the values for area weighted population
(AREA_POP) within each analysis unit.
3. Divide the sum by the analysis unit
population.
4. Multiply by 100.

Percent Highly 1. Intersect the analysis unit feature layer with Soils_ErodibleLand
Erodible Land the soils layer.
2. Determine the area where muwathelcl =
‘Highly erodible land' OR muwathelcl =
'Potentially highly erodible land' within each
analysis unit.
3. Divide the area by the total area of the
analysis unit.
4. Multiply by 100.
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Table 3: How the DST Determines Unnormalized Values for Individual Indicators (continued)

Repetitive Loss
Properties per
Square Mile

Site Specific Flood
Issues per Square
Mile

Percent Impervious

Population Density

Percent Wetlands

Percent Hydric Soils

Intersect the analysis area feature layer with
the 2009 NFIP repetitive loss layer.

Count the number of repetitive loss points
within each analysis unit.

Divide the count by the total area of the
analysis unit.

Intersect the analysis area feature layer with
the site specific flood issues layer.

Add the importance values for all issues that
fall within each analysis area.

Divide the sum by the total area of the
analysis unit.

Intersect the analysis area feature layer with
the impervious raster data.

Calculate the mean value of the raster pixels
within each analysis unit.

Intersect the analysis area feature layer with
the census blocks.

Add the population values within each
analysis unit.

Divide by the total area of the analysis unit.

Intersect the analysis area feature layer with
the National Wetland layer.

Add the areas of all wetlands within each
analysis unit.

Divide by the total area of the analysis unit.
Multiply by 100.

Intersect the analysis area feature layer with
the soils layer.

Determine the area where hydricrating = 'Yes'
within each analysis unit.

Divide the hydricrating = “Yes’ areas by the
total area of the analysis unit.

Multiply by 100.

NFIP_RepetitiveLoss_2009

Site_Specific_Issues_Flooding

Watershed_Health_Impervious
2006

Census_2010 Blocks
Census_2000_Blocks (optional)

NationalWetlandIndex

Soils

CHESTER, DELAWARE, AND MONTGOMERY COUNTIES REGIONAL WATERSHED IMPROVEMENT PROJECT 18



Decision Support Tool: User Guide

Table 3: How the DST Determines Unnormalized Values for Individual Indicators (continued)

Riparian Buffer
Quality

Percent Tree Cover

Critical Habitat
Quality

Percent of Stream
Miles that are High
Quiality or

Exceptional Value

Site Specific
Watershed Health
Issues per Square
Mile

Percent Increase in
Impervious Cover

Active Dams per
Square Mile

Intersect the analysis area feature layer with

the stream layer. Determine the total length of

each stream that falls in each analysis unit.

Intersect each stream in the analysis unit with

the riparian buffer layer. Determine the
riparian value (0-10) and length by section.
Add the stream lengths for each riparian
value (1-10). Divide each by the total stream
length in the analysis unit. Multiply by the
riparian value.

Add all the results.

Intersect the analysis area feature layer with
the tree cover layer.

Calculate the mean value of raster pixels
within each analysis unit.

Intersect the analysis area feature layer with
the critical habitat layer.

Calculate the mean value of raster pixels
within each analysis unit.

Intersect the analysis area feature layer with
the streams layer. Determine the total length
of all streams that fall in each analysis unit.
Intersect the analysis unit with the high value
streams layer. Determine the total length of
streams with MAP_SYMBOL not null.

Divide the sum from step 2 by the total length
of all streams determined in step 1.

Multiply by 100.

Intersect the analysis area feature layer with
the site specific watershed health issues
layer.

Add the importance values for all issues that
fall within each analysis unit.

Divide the sum by the total area of the
analysis unit.

Intersect the analysis area feature layer with
the layer for change in impervious cover.
Calculate the mean value of raster pixels
within each analysis unit.

Intersect the analysis area feature layer with
the active dams layer.

Count the number of active dam points within
each analysis unit.

Divide by the analysis unit area.

Total_streams

Watershed Health_Riparian
Buffer_rblcrank

Watershed Health TreeCover

Watershed Health Critical _
Habitat_cressg

Total_streams

HighValueStreams_Designated
Use2010

Site_Specific_Issues_Watershed
_Health

Watershed_Health_Impervious
Change2001_2006

ActiveDams
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Table 3: How the DST Determines Unnormalized Values for Individual Indicators (continued)

WATER QUALITY INDICATORS

Estimated Annual 1. Intersect the analysis area feature layer with ~ WaterQuality _Sediment_tonsyr
Sediment Loading the layer for estimated sediment loading.
per Square Mile 2. Add the values within the analysis unit.
3. Divide by the analysis unit area in square
miles.
Estimated Annual 1. Intersect the analysis area feature layer with ~ WaterQuality_Annual_tn
Nitrogen Loading per the layer for estimated nitrogen loading.
Square Mile 2. Add the values within the analysis unit.
3. Divide by the analysis unit area in square
miles.
Estimated Annual 1. Intersect the analysis area feature layer with ~ WaterQuality_Annual_tp
Phosphorous the layer for estimated phosphorus loading.
Loading per Square 2. Add the values within the analysis unit.
Mile 3. Divide by the analysis unit area in square
miles.
Percent of Stream 1. Intersect the analysis area feature layer with ~ Total_streams
Miles Impaired the stream layer.

2. Determine the length of non-attainment
streams (‘Nonatt_mi’) within each analysis
unit.

3. Determine the length of attainment streams
(‘Attain_mi’) in each analysis unit.

4. Calculate non-attainment streams in each
analysis unit (‘Nonatt_mi’ / ‘Nonatt_mi’ +
‘Att_mi’).

5. Multiply by 100.

Percent of Stream 1. Intersect the analysis area feature layer with  Total_streams
Miles with TMDL the streams layer and determine the length TMDL Streams
of streams within each analysis unit. -
2. Intersect the analysis area feature layer with
the TMDL stream layer. Determine the length
of TMDL streams within each analysis unit.
3. Calculate TMDL streams in each analysis
unit (TMDL / total streams).
4. Multiply by 100.

Legacy Dams per 1. Intersect the analysis area feature layer with ~ Legacy_Dams
Square Mile the legacy dams layer.
2. Count the number of legacy dams that fall
within each analysis unit.
3. Divide by the total area of the analysis unit.
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Table 3: How the DST Determines Unnormalized Values for Individual Indicators (continued)

Sanitary Sewer
Overflows per
Square Mile

Site Specific Water
Quality Issues per
Square Mile

Percent Agricultural
Land

Water Degradation
Sources per Square
Mile

Intersect the analysis area feature layer with
sanitary sewer overflows by municipality
layer.

For each overlap, multiply the value in the
SUM_COUNT field by the area of overlap
with the analysis unit.

For each overlap, divide by the area of the
sanitary sewer overflows polygon.

Sum the results for all overlaps.

Intersect the analysis area feature layer with
the site specific water quality issues layer.
Add the importance values for all issues that
fall within each analysis unit.

Divide the sum by the total area of the
analysis unit.

Intersect the analysis area feature layer with
the agricultural considerations layer.
Determine the area where LU_type = '10000'
within each analysis unit.

Divide the area by the total area of the
analysis unit.

Multiply by 100.

Intersect the analysis area feature layer with
the layer for water degradation sources.
Count the number of points that fall within
each analysis unit.

Divide result by the total analysis unit area.

SSOs_Municipality

Site_Specific_Issues_Watershed

_Health

Agriculture_ DVRPC_Lancast_LU

Water_Resources 2011 07_

Degradation_83
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Table 4: Normalization Values for Indicators

Normalization Values (Lower Limit)
Indicator 5 6 7

FLOODING

NFIP Claims per

Square Mile 0 0.10 0.30 0.75 1.69 3.71 8.02 17.24 36.93 79.04
FEMA Risk Decile 0 1.45 1.96 3.03 5.26 9.95 19.78 40.36 83.47 173.80
Average Annualized

Flood Loss per 0 6.74 19.01 41.36 82.07 156.23 291.29 537.31 985.43 1,801.64
Square Mile

Percent Population in

Floodplain 0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 33.66
Percent Highly

Erodible Land 0 25.00 50.00 75.00 80.00 81.50 83.00 84.50 86.50 90.01
Repetitive Loss

Properties per 0 0.07 0.19 0.41 0.82 1.56 291 5.37 9.84 17.99
Square Mile

Site Specific Flood

Issues per Square 0 0.05 0.10 0.17 0.26 0.37 0.51 0.68 0.89 1.15
Mile

WATERSHED HEALTH

Percent Impervious 0 2.00 6.00 10.00 14.00 18.00 22.00 26.00 30.00 48.16
Population Density 0 169.56 251.28 391.47 631.96 1,044.49 1,752.17 2,966.15 5,048.66 8,621.08
Percent Wetlands 45.47 10.00 2.00 1.00 0.75 0.60 0.45 0.30 0.15 0
Percent Hydric Soils  29.19 12.00 9.00 5.50 3.50 3.25 2.25 1.25 0.75 0
R{geien Eies 9.01 8.01 7.01 6.01 5.01 4.01 3.01 2.01 1.01 0
Quality

Percent Tree Cover 66.02 45.00 40.00 35.00 30.00 14.00 9.00 5.00 3.00 0
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Table 4: Normalization Values for Indicators (continued)

Normalization Values (Lower Limit)
Indicator 1 2 3 4 5 6 7 8 9 10

Critical Habitat 9.01 8.01 7.01 6.01 5.01 4.01 3.01 2.01 1.01 0
Quality

Percent of Stream
Miles that are High
Quality or
Exceptional Value

90.01 80.01 70.01 60.01 50.01 40.01 30.01 20.01 10.01 0.00

Site Specific
Watershed Health
Issues per Square
Mile

Percent Increase in
Impervious Cover

Active Dams per
Square Mile

WATER QUALITY

Estimated Annual
Sediment Loading 0 573.53 872.07 1039.29 1337.83 1870.84 2822.49 4521.57 7555.11 12971.19
per Square Mile

Estimated Annual
Nitrogen Loading per 0 630.66 681.68 762.47 890.42 1,093.05 1,413.93 1,922.08 2,726.81 4,001.19
Square Mile

Estimated Annual
Phosphorus Loading 0 82.26 88.91 99.45 116.14 142.57 184.43 250.71 355.67 521.89
per Square Mile

Percent of Stream

Miles Impaired 0 10.01 20.01 30.01 40.01 50.01 60.01 70.01 80.01 90.01

Percent of Stream

Miles with TMDL 0 10.01 20.01 30.01 40.01 50.01 60.01 70.01 80.01 90.01
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Table 4: Normalization Values for Indicators (continued)

Normalization Values (Lower Limit)

Indicator ) 6 7

Legacy Dams per
Square Mile

0 0.13 0.21 0.27 0.36 0.49 0.67 0.92 1.29 1.82

Sanitary Sewer
Overflows per 0 0.0008 0.0027 0.01 0.02 0.05 0.13 0.31 0.79 1.98
Square Mile

Site Specific Water
Quality Issues per 0 0.06 0.13 0.21 0.31 0.43 0.57 0.74 0.94 1.19
Square Mile

E:;‘ée“t Agriculitral 0 8.49 16.99 25.48 33.98 42.47 50.97 59.46 67.96 76.45

Water Degradation
Sources per Square 0 0.07 0.19 0.41 0.78 1.44 2.60 4.61 8.14 14.32
Mile
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Suffix for

Results Table

Table 5: How the DST Calculates and Stores Results

Example

Example Column in

Results Table

Perform all calculations to determine a value for an
indicator (unnormalized value).

Store default indicator weighting recommendation.
Store user specified actual indicator weighting.

Assign a score (normalized value) between 1 and
10 to the unnormalized value based on the
normalization distribution for that indicator.

Multiply the normalized score for the indicator by the
user specified actual weighting as a percent.

Store default category weighting recommendation.
Store user specified actual category weighting.

Add the weighted normalized indicator scores for all
indicators in the category.

Multiply the category score by the user specified
actual weighting for the category as a percent.

Add the weighted scores for all categories.

Record the date and time the analysis was
performed.

_UN
WD

_WA

RS

WD
_WA

RS

NFIP claims/square mile = 20.33

Default NFIP claims indicator weighting = 10

User specified NFIP claims indicator weighting = 5

Score for NFIP claims/square mile =8

Weighted score for NFIP claims/square mile = 8 x
5% = 0.4

Default Flooding category weighting = 30
User specified Flooding category weighting = 30

Total score for all Flooding
indicators= 7.2

Weighted score for Flooding category = 7.2 x 30% =
2.16

Weighted Total Score for Manatawny Creek
watershed = 6.3

Date and time run = 4:30 p.m. (16:30),
Jan. 16, 2012 (2012-01-16)

NFIPUN

NFIPWD
NFIPWA

NFIPRS

Not displayed

INDCTFLDWD
INDCTFLDWA

INDCTFLDRS

Not displayed

DstResult

DstDate

s
PERKIOMEN CREEK 5.4|2012-01-16 16:30:29 r
SANATOGA CREEK 46|2012-01-16 16:30:29 S
TOWAMENCIN CREEK 5.8|2012-01-16 16:30:29 {
hoeg. e L 382 meRisans e

HAME HFIPUN | HFIPWD | HFIPWA | HFIPRS
MANATAWNY CREEK 20.335752 10 5 8 /4 ?
SCHUYLKILL RIVER 29,
WEST BRANCH SKIPPACK CREEK 0.936888 10 5 4| 175
EAST BRANCH PERKIOMEN CREEK 4.35326 10 5 6 48
PERKIOMEN CREEK 10.569908 10 5 7| 10086
SANATOGA CREEK 0.999581 10 5 4| 1381 f
TOVWAMENCIN CREEK 0.813076 10 5 4| 7630

TN O e R o 408,
“‘.MINE ‘-‘,'\“’ l3§j§_w" o anotnd - wmf‘/‘y
HAME INDCTFLOWD | INDCTFLOWA | INDCTFLODRS )
MANATAWNY CREEK 30 30 72| g
SCHUYLKILL RIVER 4
WEST BRANCH SKIPPACK CREEK 30 30 36 %
EAST BRANCH PERKIOMEN CREEK 30 30 54| ¥,
PERKIOMEN CREEK 30 30 62| 4
SANATOGA CREEK 30 30 46| .
TOWAMENCIN CREEK 30 30 48| o
HAME DstResult DstDate
| MANATAWNY CREEK 6.3[2012-01-16 16:30:29
SCHUYLKILL RIVER
WEST BRANCH SKIPPACK CREEK 4.7 |2012-01-16 16:30:29
EAST BRANCH PERKIOMEN CREEK 4.2(2012-01-16 16:30:29
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3.6  Viewing Results

Results are stored in their own layer in the selected geodatabase by default. However, you can specify that
results will be stored in another geodatabase or as a separate shapefile. A dated results layer with a unique
identity code is generated each time DST is run.

The results can be reviewed by using the Identify tool or opening the attribute table in ArcMap, as described
in the Quick Start. These results can be exported to Microsoft Excel by choosing ‘Export...” under the table

options of the attribute table. Codes for intermediate and final results are shown in Table 6.

Table 6: Key to the Results Table

Code in Results Table

Description

SUFFIXES

‘indicator code’_UN
‘indicator code’_ WD

‘indicator code’_ WA
‘indicator code’_RS
‘category code’ WD
‘category code’ WA

‘category code’ RS

Unnormalized value for indicator

Default recommended weight for
indicator

User specified weight for indicator
Normalized result for indicator

Default recommended weight for
category

User specified weight for category

Sum of all weighted scores of indicators
within this category

FLOODING CODES

NFIP
RISK
ALL

POPFP
EROSION
REPLOSS

FLDISSUE

INDCTFLD

NFIP Claims per Square Mile
FEMA Risk Decile

Average Annualized Flood Loss per
Square Mile

Percent Population in Floodplain
Percent Highly Erodible Land

Repetitive Loss Properties per Square
Mile

Site Specific Flood Issues per Square
Mile

Flooding Category

WATERSHED HEALTH CODES

PCTIMP
POPDENS

Percent Impervious

Population Density
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Code in Results Table Description

PCTWTLND
PCTHYDC
RIPBUF
TREECVR
CRITHBT
HGHVAL

HLTHISS

IMPCHGE
ACTVDAM
INDCTWH

Percent Wetlands
Percent Hydric Soils
Riparian Buffer Quality
Percent Tree Cover
Critical Habitat Quality

Percent of Stream Miles that are High
Quality or Exceptional Value

Site Specific Watershed Health Issues
per Square Mile

Percent Increase in Impervious Cover
Active Dams per Square Mile

Watershed Health Category

WATER QUALITY CODES

SDMENT

NITRGN

PHOSPH

IMPRED
TMDL
LEGADAM
PCT_SSO

WQISSUE

AGRCONS1
WTRDGRD

INDCTWQ

Estimated Annual Sediment Loading
per Square Mile

Estimated Annual Nitrogen Loading per
Square Mile

Estimated Annual Phosphorous Loading
per Square Mile

Percent of Stream Miles Impaired
Percent of Stream Miles with TMDL
Legacy Dams per Square Mile

Sanitary Sewer Overflows per Square
Mile

Site Specific Water Quality Issues per
Square Mile

Percent Agricultural Land

Water Degradation Sources per Square
Mile

Water Quality Category

OVERALL CODES

DSTRESULT

DSTDATE

Total score for that analysis unit

Date and time that the results were
calculated
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4. Requirements for an Alternate Dataset (For Advanced Users)

An alternate dataset can be developed to analyze a different project area, assuming input datasets for that
area are also provided. To set up an alternate geodatabase, you will need to add tables to store settings that
the DST uses to process data, as well as feature classes or layers with the actual data. Since the DST
validates the geodatabase before loading data, your geodatabase will need to meet certain standards.

1. The alternate geodatabase must be an Esri personal or file geodatabase.

2. The tables and domain listed in Table 7 must be included in the geodatabase. These tables should be
copied from the provided database prior to customization.

3. Feature classes for Flooding, Watershed Health, and Water Quality Indicators — The feature classes
used by indicators are not required to be imported to the geodatabase, as these can be selected from
the DST window. However, if they are included in the geodatabase, you may want to populate the
DefaultFeatureClassindicator table so that each layer is automatically selected for the appropriate
indicator. Whether or not these feature classes are included in the geodatabase, the feature layers
must include the fields used in DST as indicated in Table 8 in order to be correlated with indicators.
DST will check for the presence of required fields by field name and data type.

In addition to Table 7, you can use the form provided in Table 8 to record details of an alternate dataset and
check that it meets the requirements for use in DST.

Table 7: Geodatabase Table/Domain Requirements

Required
Entries
Required | (feature must
Required Field exist in
Description Fields Type geodatabase)
TABLES
AnalysisFeatureClass Stores the name of the FeatureClass String May be null
layer(s) selected to initially as this
provide geographic units can be selected
for analysis (such as in the DST
watersheds). Features browser window

listed here will be added
to the ‘analysis area
feature layer’ drop down

menu.

CategoryWeighting Stores one or more CategorylD Integer Similar structure
weighting approaches for ~ WeightingID Integer to provided
categories. You can WeightingValue  Double dataset required

create and populate this
by copying this table from
the provided
geodatabase.
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Description

Required
Fields

Required
Field

Type

Required
Entries
(feature must
exist in
geodatabase)

DefaultFeatureClassGeneral  Stores the names of GeneralDatalD  Integer Project Area >
general layers that must FeatureClass String Corresponding
exist in the geodatabase feature class
and corresponding Population >
dataset feature class Corresponding
name. feature class

Streams >
Corresponding
feature class

DefaultFeatureClassindicator  Stores the names of Category ID Integer May be null or
layers that are correlated  IndicatorlD Integer match layer
with indicators by default.  FeatureClass String names

IndicatorWeighting Stores one or more CategorylD Integer Similar structure
weighting approaches for  IndicatorlD Integer to provided
indicators. You can create  WeightinglD Integer dataset required
and populate this by WeightingValue  poyple
copying the table from the
provided geodatabase.

Normalization Stores ranges of CategorylID Integer Similar structure
normalization factors to IndicatorID Integer to provided
be applied to raw values LowerLimit Double dataset required
for indicators. Score Double

| DOMAIN |

D_Category Stores the names of the ID Integer Similar structure
each category. Value Text to provided

dataset

D_GeneralData Stores the names of ID Integer Similar structure
general datasets to be Value Text to provided
loaded into the Table of dataset
Contents.

D_Indicator Stores the names of ID Integer Similar structure
indicator datasets to be Value Text to provided
loaded into the Table of dataset
Contents.

D_IndicatorCategory Stores the name of each ID Integer Similar structure
category. Value Text to provided

dataset
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D_Weighting

Required
Entries
Required | (feature must
Required Field exist in
Description Fields Type geodatabase)
Stores the names of the ID Integer Similar structure
weighting approaches in Value Text to provided
the CategoryWeighting dataset

and IndicatorWeighting
tables so that an
approach can be selected
in the DST drop down
window.
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Input Data

GENERAL DATA

Analysis Area
Extent

Complete
Streams Data
(used in various
indicators)

Unit Population
(used in various
indicators)

Geographic
Analysis Units
Feature Class

Table 8: Description of Data Requirements for an Alternate Dataset

Feature Layer Name

Name must match the name
in table
DefaultFeatureClassGeneral

Name must match the name
in table
DefaultFeatureClassGeneral

Name must match the name
in table
DefaultFeatureClassGeneral

NA

Description

Single polygon
describing the limits of
the analysis area

Stream sections with
information on
impaired stream status
(can be same as
streams data used in
Water Quality)

Population data by
census block

Geographic units to be
used in the analysis

Polygon
feature class

Polyline
feature class

Polygon
feature class

Polygon
feature class

Required Fields

N/A

Nonatt_mi
Attain_mi

POPULATION

N/A

Field Value/Units

NA

Miles of non attaining
stream
Miles of attaining
stream

Number of people

NA

FLOODING
NFIP Claims

FEMA Risk
Decile

Average
Annualized
Flood Loss per
Square Mile

Percent
Population in
Floodplain

NA

NA

NA

NA

NFIP insurance claims

FEMA risk class by
area

Estimated average
potential annual loss
by area

Population in
floodplain

Point feature
class

Polygon
feature class

Polygon
feature class

Polygon
feature class

NA

DENRISKDEC

TotalLoss

AREA_POP

NA
Decile Value (1-10)

Total Loss (dollars)
determined by HAZUS
divided by 1000

Population in floodplain
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Percent Highly
Erodible Land

Repetitive Loss
Properties per
Square Mile
Site Specific
Flood Issues per
Square Mile

Percent
Impervious

Population
Density

Percent
Wetlands

Percent Hydric
Soils

Riparian Buffer
Quality

Percent Tree
Cover

Critical Habitat
Quality

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Highly erodible or
potentially highly
erodible soils (can be
same soils layer used
in Watershed Health)

Cumulative repetitive
loss reports

Site specific issues
related to flooding

Percent impervious
cover

Population data by
census block
Wetlands

Hydric soils (can be
same soils layer used
in Flooding)

Riparian stream buffer

guality assessment
Percent tree cover

Critical habitat quality
assessment

Polygon
feature class

Point feature
class

Point feature
class

Raster

Polygon
feature class

Polygon
feature class

Polygon
feature class
Raster

Raster

Raster

Table 8: Description of Data in Alternate Dataset (continued)

muwathelcl =*highly
erodible land’ OR
‘Potentially highly
erodible land’

NA

Importance

NA
POPULATION

NA

hydricrating = ‘yes’

NA

NA

NA

NA

NA

Typically 1. Can use
higher numbers to
increase weight.

Percent impervious per
raster cell

Number of people

NA

NA

1-10 as determined by
the Natural Lands
Trust

Percent tree cover per
raster cell

1-10 as determined by
the Natural Lands
Trust
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Table 8: Description of Data in Alternate Dataset (continued)

Input Data Feature Layer Name Description Type Required Fields Field Value/Units
Percent of
Stream Miles
that are High Designated uses per Polyline
Quality or NA stream segment feature class AP SV met el NA
Exceptional
Value
Site Specific . e )

» Site specific issues . Typically 1. Can use
Yg/::;cgrng?hty NA related to watershed Powg&zzture Importance higher numbers to

per health increase weight.

Square Mile
Percent Percentage converted
Increase in to impervious over a Percent impervious per
Impervious NS specified period of RESIET NS raster cell
Cover time
Active Dams NA Active dams Point feature NA NA

per Square Mile

class

|

WATER QUALIT

Estimated

Annual .

Sediment NA ngf O;rS:dl:reT\]rin:nri)lir Raster NA Tons/yr per raster cell
Loading per year persq

Square Mile

Estimated

Annual Nitrogen Pounds of nitrogen per

Loading per NA year per square mile Raster NA Lbs/yr per raster cell
Square Mile

Estimated

Annual Pounds of phosphorus

Phosphorus NA per year per square Raster NA Lbs/yr per raster cell
Loading per mile

Square Mile
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Percent of
Stream Miles
Impaired

Percent of
Stream Miles
with TMDL

Legacy Dams
per Square Mile

Sanitary Sewer
Overflows per
Square Mile

Site Specific
Water Quality
Issues per
Square Mile

Percent
Agricultural
Land

Water

Degradation
Sources per
Square Mile

NA

NA

NA

NA

NA

NA

NA

Stream sections with
information on
impaired stream status
(can be same as
streams data used in
General Data)

Stream sections with
established
stormwater related
TMDLs

Inactive or legacy
(removed) dams

Number of sanitary
sewer overflows per
square mile

Site specific issues
related to water quality

Landuse polygon data
with attribute indicating
agricultural land use

Sources of water
degradation

Polyline
feature class

Polyline
feature class

Point feature
class

Polygon
feature class

Point feature
class

Polygon
feature class

Point feature
class

Table 8: Description of Data in Alternate Dataset (continued)

Nonatt_mi
Attain_mi

NA

NA

SSO_Count

Importance

LU_type ="10000’

TYPE = ‘DEGRATION’
or ‘PROTECTION’

stream

Miles of attaining
stream

NA

NA

Number of Sanitary

Sewer Overflows

increase weight.

NA

NA

Miles of non-attaining

Typically 1. Can use
higher numbers to
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