
About this guidance memo

The Center for Watershed Protection (CWP) has developed a comprehensive field protocol to
evaluate upland areas in small watersheds. The field assessment protocol, known as the Unified
Site and Subwatershed Reconnaissance (USSR), has been used with great success by CWP and
other watershed organizations to gather the data needed to identify specific pollution source
control and watershed restoration projects. Since 2004, the field assessment has been performed
by CWP in over twenty watersheds nationally to help formulate watershed plan
recommendations, and by countless others who have used the Urban Subwatershed Restoration
Management manuals.

Funding provided by the Home Depot Foundation has allowed CWP to convert the USSR field
forms into a digital format that is compatible with ESRI’s ArcPad software.
ArcPad software is designed to be used on field tablet PCs to bring existing Geographic
Information Systems (GIS) data into the field for verification, and to provide field-based
personnel the ability to capture, analyze, and display geographic information. Using ArcPad and
ArcPad Application Builder software, CWP has created customized forms to improve the
efficiency of conducting watershed field assessments. The information generated can be imported
directly into a GIS, where it can be used to identify specific locations where actions are needed,
such as illicit discharges, retrofit possibilities, or tree planting potential. The information will
also assist in developing plans and projects to help attain watershed protection goals and ensure a
healthy community for residents.

CWP field tested these forms in the fall of 2007 in the Broadkill and St. Jones Watersheds in
Delaware to help identify opportunities for stormwater retrofits, tree planting, and other
restoration and conservation activities. Based on the results of the field tests, the forms were
refined to address any inconsistencies discovered in the original design. By adapting CWP’s
USSR protocols to be electronically available for GIS-integrated handheld technology and related
software, CWP aims to provide watershed groups everywhere with another important tool in
watershed planning.

This guidance memo provides a simple how-to explanation on using the field forms in their
digital format. The memo also includes information on how to import the data into a larger GIS
system, and use the data to identify potential projects. Use of this memo assumes that the reader
has basic ArcGIS knowledge and skills. Links are provided for resources that will help to better
understand ArcPad and how the forms work with GIS systems.

CWP would like to thank the Home Depot Foundation for their generous funding of this project,
as well as Delaware’s Department of Natural Resources and Environmental Control (DNREC)
for allowing CWP to use the handheld units for field work.
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Description of the electronic field forms
The USSR employs a variety of different assessment components to identify and record potential
pollution sources and subwatershed restoration projects. A specific field form is associated with
each component. The USSR helps restoration planning by identifying potential pollution sources
in the upland areas of the subwatershed that may adversely affect water quality, and assembling a
comprehensive initial inventory of promising restoration projects (Table 1). The USSR also
identifies additional stakeholders in each subwatershed that can be invited to join the restoration
planning process. A more extensive discussion of how to conduct the USSR field assessment can
be found in Manual 11 of the Urban Subwatershed Restoration Management series which can be
downloaded for free at http://www.cwp.org/Store/usrm.htm

Table 1: How the USSR Helps in Subwatershed Restoration
Neighborhoods

 Evaluates pollutant-producing behaviors in individual neighborhoods and assigns a
pollution severity index for screening purposes

 Rates each neighborhood for overall restoration potential and identifies restoration projects
 Examines the feasibility of on-site storm water retrofits
 Indicates restoration projects that may require more direct municipal assistance for

implementation (tree planting, storm drain stenciling, etc.)
Hotspots

 Creates an inventory of storm water hotspots, including regulated and non-regulated sites
 Rates the severity of each hotspot with regard to its potential to generate storm water runoff

or illicit discharges
 Suggests appropriate follow-up actions for each hotspot
 Examines the feasibility of on-site storm water retrofits

CWP has converted the two most often used forms, the Neighborhood Source Assessment (NSA)
and the Hotspot Source Investigation (HSI), into an electronic format and made them available
for free download at www.cwp.org. The forms can be obtained by downloading the NSA.edit and
the HSI.edit folders, which consist of a number of files that must be associated with the shapefile
for the forms to work. In order to use the forms, a handheld field computer or tablet PC running
ArcPad 7 and with GPS capabilities is required. CWP uses the Trimble Recon, although the
forms should be functional on any device with ArcPad. A desktop computer with ArcGIS will
also be necessary in order to import and manipulate the data after field work. The field forms are
formatted to fit on a ¼ VGA screen (about a 2”X 3” screen).

The following discussion examines the electronic NSA and HSI forms and highlights what data to
enter into each field on the form. A short description of what type of information each field on the
form is designed to collect is included as well. The user of the field forms should be familiar with
Manual 11 - Unified Subwatershed and Site Reconnaissance: A User's Manual before attempting
to use the electronic field forms.

Some basic rules for the electronic forms:
 The default for checkboxes is to be automatically filled in as true unless the user alters

them. The user must address each checkbox in order to gather accurate results.
 There are no required fields in the forms. This means that the user must fill in all

questions or blank boxes will appear in the attribute table in ArcMap.
 Dropdown menus are associated with boxes that have an arrow on the right hand side.
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The Neighborhood Source Assessment (NSA)

The NSA electronic field form is comprised of 12 tabbed forms that correspond to the six sections
of the hard copy version of the NSA. Each section assesses a different portion of a residential site
with regard to the activities that occur there and their impacts on storm water runoff. Table 2
describes each section and the reason for the data collected in that section.

Table 2. The Six Sections of the Electronic NSA
Section A: Basic Information and
Neighborhood Characterization

Compiles basic information about the
neighborhood

Section B: Yard and Lawn Conditions Assesses vegetative cover and management
practices on the typical lawn

Section C: Driveways, Sidewalks, and Curbs Estimates pollutant accumulation and evaluates
housekeeping on these impervious areas

Section D: Rooftops Quantifies how rooftop runoff is managed on
the average residential lot

Section E: Common Areas Evaluates practices in common neighborhood
areas, such as storm water ponds, buffers, and
flood plains

Section F: Recommended Actions and Initial
Assessment

Makes specific recommendations on key
residential behaviors that could be improved,
and rates pollution severity and restoration
opportunities in the neighborhood as a whole

Section A:
Section A of the NSA form is used to record
location information about the
neighborhood. You are asked to provide the
name of the watershed and subwatershed,
and assign the neighborhood a Unique Site
ID. The date of the visit is filled in
automatically. You should also record the
name of the neighborhood or subdivision.
If there are no signs to identify the
neighborhood, simply record the street
names.
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Section A2
The first field asks you to record whether a
homeowner's association (HOA) is present. The
form is set with a checkbox that indicates that a
homeowners association is present. If this not true,
uncheck the box. A small space is provided if the
name of the HOA can be determined in the field.
HOAs will be your primary point of contact if the
NSA reveals any neighborhood restoration
opportunities. HOAs can be an important
stakeholder to involve in subsequent steps of the
subwatershed restoration planning process. HOA
contacts may also be able to quickly provide
neighborhood information to complete the NSA
form, such as the age of development.

The next field is a combination box with a drop
down menu for recording the residential housing type. There are four options; Single family
attached (SFAttach), Single Family Detached (SFDetach), Multi-family housing (Multifamily)
such as condominiums or apartments, or mobile home park (Mobile Home).

The next field (Residential Size) is a combination box with a drop down menu for indicating the
estimated area of the average lot (in acres). Lot size is important, since larger lots are linked to
more frequent fertilization and herbicide application than smaller ones. Also, certain restoration
opportunities, such as rain gardens can be directly influenced by lot size. Lot size can be derived
from tax maps or plats, or directly measured from GIS parcel data.

The final field is an estimate of the age of the neighborhood , which helps explain many
neighborhood characteristics. For example, storm drain inlet catch basins are more common in
older neighborhoods, while storm water treatment practices are more common in newer ones.
Age can be estimated by looking at features such as the architecture of the house, by analyzing
tax maps/plats, or by directly contacting the HOA.

Section A3
The next two fields on the form ask you to
estimate the percentage of homes in the
neighborhood that have garages and basements.
Simply enter a number into the box that
corresponds to your estimate. Garages and
basements are important features to note in a
neighborhood for two reasons. First, most
homeowners’ use and store household hazardous
wastes, such as paint, used oil, and pesticides. If
garages are not present, it may suggest that
household wastes are stored outside and are
more likely to pollute storm water runoff.
Second, the presence of basements is an
important indicator of the feasibility of
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downspout disconnection. Homeowners with basements may be less likely to disconnect
downspouts because of fears about water seeping in or the basement flooding.

The next field is a checkbox for signs of sewer service. Sanitary sewers are the most common
method used to dispose of wastewater in most urban neighborhoods, although some large lots
may still rely on septic systems. To determine if sewers are present, simply look for manhole
covers that are labeled “Sanitary Sewer”. If none are found, uncheck the Sanitary Sewer box and
look for evidence of septic system drain fields. Septic systems can be a pollution source area if
they are not properly maintained.

The final field is a combination box labeled Infill, Redevelopment Index. A drop down menu
provides options for estimating the percentage of homes in the neighborhood undergoing infill,
redevelopment, or remodeling. Infill is development that occurs on small lots that were
previously undeveloped, while redevelopment occurs when existing developed areas are
renovated, expanded, and/or restored. Remodeling refers to changes, such as the addition of a
deck, garage, or outbuilding to larger expansions of the existing house. If more than 10% of the
homes in a neighborhood fall into this category, it suggests that construction could be a
significant pollution source.

Section B:
The first field in this section B of the form asks you
to estimate the percentage of impervious cover for the
average lot in the neighborhood. Impervious cover is
defined as any surface that cannot absorb or infiltrate
rainfall, and is a useful indicator of the impacts of
development on aquatic systems. Examples of
impervious cover in residential lots include houses,
garages, outbuildings, carports, paved/concrete
driveways, sidewalks, decks, and swimming pools.

The next three fields then ask for an estimate of the
percentage of grass cover, landscaped areas, and
bare soil on the average lot. Landscaped areas are
operationally defined as mulched beds that typically
have plants, small, ornamental trees less than six
inches in trunk diameter (such as dogwood, cherry and pear trees), and/or shrubs. Landscaped
areas represent a restoration opportunity if a natural landscaping approach is used. Natural
landscaping can reduce runoff and pollutants by using native vegetation that is already adapted to
the water and soil conditions of the area, reducing the amount of fertilizer and irrigation needed.
Bare soil presents a potential source of sediment from the lawn. Any bare soil areas on lawns
should be replanted immediately to reduce the risk of erosion and sediment runoff during storms.

The final field asks for an estimate of the average forest
canopy in the neighborhood. Forest canopy is operationally
defined as the portion of the average lot covered by trees with
a diameter greater than six inches. Forest canopy cover
includes any part of the lot covered by the tree “drip line,”
which is illustrated in Figure 1. The drip line is an area on the
ground that encircles the outermost foliage of the tree above.

Figure 1: Tree Drip Line
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Section B2
The next section begins by asking for an estimate
of the percentage of houses that demonstrate some
form of irrigation to water their lawns and
landscaping. The importance of irrigation is due to
the potential for non-target irrigation. Non-target
irrigation occurs when sprinklers, hoses, or
permanent irrigation sprinkler heads are
misdirected over driveways and sidewalks.
Pollutants that have accumulated on impervious
surfaces can wash into the storm drain system if
they receive non-target irrigation (e.g., fertilizer,
oil, sediments, etc.).

The next field asks for an estimate of how
residential property owners are managing their
lawn and grass cover. The management status of
the grass cover on the lot is very important since high input turf can result in polluted storm water
runoff. High input turf is defined as lawns where fertilizers, pesticides, and irrigation appear to be
used to maintain a dense grass cover. Lawns that are lush, dense, and consistently green may
suggest the use of fertilizers and/or herbicides, particularly if they are managed by a lawn care
company. Table 3 provides guidance on rating the turf management status by looking at simple
indicators on the lawn.

Table 3: Turf Management Indicators
Management

Status
Indicators Example

High Input

 Well-manicured
 Lush and dense
 Short, evenly cut
 Lawn care

company signs
 Grass clippings
 Weed free

 Single shade of green
 One grass species
 Edging around

driveways, sidewalks,
and landscaping

 Permanent irrigation
system

 Visible fertilizer pellets

Medium Input A few indicators from both the high and low categories

Low Input

 Non-manicured
appearance

 Build-up of thatch
(small dead stems
and brush)

 Patchy grass with
soil/dirt showing through

 Varying height of grass
with dandelions/weeds

 Varying shades of green

The last two fields ask for data on the presence of swimming pools and junk or trash. There is a
drop down menu with the choices Yes, No, or ? to indicate whether swimming pools or excessive
amounts of trash are present. If the answer to either question is yes, then you should estimate the
percentage of homes in the neighborhood where this situation exists. This information is
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important because improperly drained swimming pools can discharge chlorinated water to
streams that harms aquatic life. The presence of junk or trash in yards is used to generate an index
of neighborhood housekeeping. Three important types of residential junk worth noting are
abandoned cars, building materials, and household garbage. The characterization of the trash type
can be recorded in the notes section at the end of the Initial Assessment form (discussed later).

Section C:
This section evaluates pollutant accumulation in
driveways, sidewalks and curbs in the neighborhood.
First, record the percentage of lots in the neighborhood
that have impervious driveways. In the next field
describe their basic condition. A clean driveway may
indicate that the homeowner regularly hoses it down,
potentially washing pollutants to the storm drain,
whereas a stained driveway may suggest that outdoor car
maintenance or leaking vehicles could contribute
pollutants to the stream.

Sidewalks are often found along streets in most urban
neighborhoods. The NSA form asks you to note the
condition of the sidewalk, if one is present. Sidewalks
that are covered in lawn clippings or leaves can be a
pollution source if this organic matter is washed into the
storm drain. Ideally, residents would manually sweep
sidewalks, collect the waste, and properly dispose of it.

Next, you should record the width of the zone between
the sidewalk and the street (see Figure 2). This zone is
where pet waste tends to accumulate, since it is where
most residents walk their dogs. During storms, pet waste
can be easily washed from the sidewalk zone to the
storm drain system, and send bacteria to streams. This
zone can also be an excellent location for stormwater
treatment improvements, with the construction of
bioretention areas or tree planting.

Section C2
Section C2 continues the evaluation of pollutant accumulation in driveways, sidewalks and curbs
in the neighborhood. The first field is a checkbox to
record whether pet waste is present in the sidewalk
zone, and record it on the form. If none is found,
uncheck the Pet Waste Present box.

The next checkbox field indicates the presence of
curb and gutters. Curb and gutter systems (Figure
3) are used to quickly deliver storm water from the
road to storm drains, and provide no pollutant
removal. If curb and gutters are present, you should
look closely at the condition of the curb and gutter
with regards to the level of pollutant and organic

Figure 2: Sidewalk-lined Street
with Trees
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matter accumulation and record that condition by using the drop down menu.
Clean and dry gutters suggest that the municipality may be performing routine street sweeping,
while flowing or standing water may indicate non-target irrigation, illicit discharges, or clogging
of the storm drain inlet. Long-term parking can make street sweeping difficult, and may be a
potential source of pollution. Note the presence of any sediment, organic matter, or litter
accumulated in the curb and gutter. Overhead tree canopy can also be a source of organic matter
in the street. Look above you to see if the canopy extends over the curb or street. If you have
more than one condition, you should record additional observations in the Notes field at the
bottom of the Initial Assessment section at the end of the NSA (shown on page 13).

Section D
This section assesses how rooftop runoff is
managed in the neighborhood. The field observer
will estimate the percentage of downspouts (also
known as roof leaders) in each neighborhood that
are exhibit the following conditions: directly
connected to the storm sewer system or street curb
and gutter, directed to impervious cover,
directed to pervious areas, or directed to a rain
barrel or cistern. Each of the fields is a text box
where a number can be entered.
The final field (D5) includes a checkbox to
indicate situations where space for a rain garden
exists in a significant portion of the neighborhood
lots and then a field for indicating the estimated
percentage of homes.

Figure 4 provides a visual primer on the different types of downspout connection and discharge.
The most undesirable discharge is when downspouts are directly connected to the storm drain
system. These downspouts continue underground, and reach the storm drain without any
treatment (Figure 4a and b).

Figure 3: Common Driveway, Sidewalk, and Curb Conditions

Example of Long-term
Car Parking

Clogged Storm Drain InletCurb and Gutter System

a b c
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Another undesirable discharge occurs when downspouts are indirectly connected. These
downspouts drain to an impervious surface on the lot, such as a driveway or sidewalk (Figure 4c),
allowing runoff to reach the storm drain with little or no treatment or infiltration.

A more desirable discharge is when the downspouts are directed to pervious areas, such as a
lawn, where runoff can infiltrate into the ground. Downspouts are considered disconnected if
there is at least 15 feet of lawn available for infiltration to occur (Figure 4d). An even better
situation is when the individual downspouts discharge to a rain barrel or cistern. These devices
store runoff for later use, usually irrigation (Figure 4e).

The best situation is when the downspout is directed into a rain garden that it is completely
disconnected from the storm drain system. A rain garden, illustrated in Figure 4f, is a small,
landscaped depression with native plants that captures and infiltrates rooftop runoff.

Section E
This part of the NSA assesses management practices at common areas in neighborhoods, such as
streets, storm water ponds, and open spaces. You are asked to make several observations along

Figure 4: Different Ways Downspouts Discharge Rooftop Runoff

Indirectly Connected;
Flowing to Impervious

Surface

Directly Connected to
Storm Drain System

a

Disconnected; Flowing
to Rain Garden

Source: Roger Bannerman

Disconnected;
Flowing to Rain

Barrel

Disconnected; Flowing to
Pervious Surface

Directly Connected; Flowing
onto Street through
Underground Pipe

e f

b c

d
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streets, and record that information using a series of
checkboxes and drop down combination boxes.
The first field is used to indicate if storm drain
inlets are present. While storm drains can have
different configurations, they are often found along
the curb, as shown in Figure 5. Uncheck the box if
the neighborhood does not have storm drain inlets.

The next checkbox indicates whether the storm drain
inlets are stenciled. Storm drain stenciling educates
residents that what enters a storm drain will
eventually enter the stream. Uncheck the storm drain
stenciling box if no drains have stenciling. Make a
note in the notes section on the Initial Assessment
form if only some drains are stenciled or the
stenciling is faded. If the community uses markers
instead of stenciling then leave the box checked.
Assess the condition of the storm drain in the next field with the dropdown menu that indicates
if the inlet is clean or dirty (sediment or organic matter
accumulation).

In some neighborhoods, storm drain inlets may exist in the form
of a catch basin, which is designed to “catch” excess sediment
and trash before it enters the storm drain pipe. A catch basin
generally includes a grate at street level that keeps large debris
from entering, and a sump in the bottom that allows sediment to
settle out. Look into a number of the catch basins to determine if
the grates and sumps are clean or in need of maintenance. If
most are relatively clean, then leave the checkbox checked.

The last two fields ask about the presence of a storm water
management pond. If no pond is present, uncheck the checkbox. The next field asks you to
select the pond type (wet pond or dry pond) from a dropdown menu. Wet ponds have a
permanent pool of water and are more desirable since they offer better water quality treatment.
By contrast, dry ponds seldom have standing water, except after larger storms, and provide little
pollutant removal.

SectionE2
The next section continues the stormwater pond
analysis with a checkbox field to indicate
whether the pond requires maintenance. Routine
maintenance is vital to the proper function of
any storm water pond. Vegetation can be present
in different areas of the pond, but should not be
growing out of control. Figure 6 compares an
overgrown dry pond that is not functioning as
designed with a well-maintained dry pond.

The next field is a dropdown menu for
indicating the approximate pond area (in acres).

Figure 5: Stenciled Storm
Drain Inlet
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If a fence surrounds the perimeter of the pond, use it as a guide to measure the pond area. Be sure
to take a few photos of the pond for your retrofit expert.

The final question (E3) is a series of checkboxes about the condition of neighborhood open space.
Neighborhood open space presents an opportunity for restoration. The first checkbox is to
indicate whether open space is present. Uncheck the open space, dumping, and pet waste boxes
if no open space is present. As a rule of thumb, look for any large mowed open areas that are
potential candidates for reforestation. This question also collects information on whether stream
buffers or floodplains are present in the neighborhood. Again, uncheck the box if the answer is no.
Next check if these areas are being used by homeowners for personal purposes. Mowing,
dumping and sheds/buildings are some typical examples of encroachment. Uncheck the
encroachment box if no signs are visible or if you unchecked the buffers/floodplains box.

Section F
After the neighborhood survey is completed, you are asked to compile indices that rank the
overall neighborhood nonpoint pollution severity and restoration opportunities for the
neighborhood. The next three sections of the form provide guidance on making initial
recommendations for neighborhood initial restoration and stewardship actions.

To start, Section F of the NSA asks you to rate
the major pollutants that are potentially being
generated by the neighborhood. To help you
make this determination, Table 4 indicates the
specific NSA questions linked to each potential
pollutant. Review the data input for sections A-
E. If two or more questions for each category in
Table 4 are answered affirmatively, you should
check the appropriate pollutant index box.

Table 4: Pollution Indicators

Figure 6: Overgrown Dry Pond (a) and a Well-maintained One (b)

a b
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Pollutant Reference
Questions Potential Cause

Section B2
Question B7

Fertilizer use if greater than 20% of houses are
at high level

Section C
Question C3

If lawn clippings is selectedNutrients

Section C2
Question C4

If organic matter is selected

Section C
Question C1

If stained is selected for driveways
Oil and Grease

Section C2
Question C4

If long-term car parking is selected

Section B2
Question B9

If junk box is selected and the percentage of
houses is greater than 25%Trash/Litter

Section E2
Question E3 If dumping box is checked

Section A3
(Sewer Service)

If not present, potential from septic tanks

Section C2
Question C3

If yes for Pet wasteBacteria

Section E2
Question E3

If yes for Pet waste

Section B2
Question B4

Erosion from bare soil if the percentage of
houses is greater than 50%

Section C
Question C2

If driveways breaking up is the predominant
choice

Sediment

Section C2
Question C4 If sediment in curb and gutter is selected

Recommended Actions
The next section asks you to recommend specific
actions for neighborhood restoration or retrofits,
based on your initial field observations. A simple
checkbox is provided to indicate whether a
particular action is feasible. The default is for the
box to be checked. If a particular action is not
practical, uncheck the box to avoid recommending
that action. Below are descriptions of each of the
recommended actions.

On-site retrofits are used by homeowners to
reduce storm water runoff generated by their
individual lots, mainly by disconnecting
downspouts. Examples include rain gardens, rain
barrels, and cisterns, which are described in
Manual 3 Urban Stormwater Retrofit Practices of
the USRM series (Available for free download at: http://www.cwp.org/Store/usrm.htm ).
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Better lawn/landscaping practices may be needed in neighborhoods where high input lawns and
extensive turf cover are prevalent. Better lawn care practices minimize the use of chemicals and
encourage the use of native landscaping. Specific lawn care techniques are discussed in Manual 8.

When dumping, pet waste, or stream buffer encroachment is observed in neighborhoods, better
management of common space may be recommended. Manuals 5 and 7 provide more
information on restoration techniques that can be applied to neighborhood open space.

Neighborhoods with existing storm water ponds may be candidates for a pond retrofit. Retrofit
options may involve improved maintenance practices or converting a dry pond into a wet pond or
wetland to increase pollutant removal. Consult Manual 3 for more guidance on pond retrofits.

Multi-family parking lots found in apartment and townhouse complexes may sometimes present
a good opportunity to provide a storm water retrofit. If parking lots are landscaped, there may be
potential to turn these areas into bioretention areas for pollutant removal. Manual 3 provides more
information on types of retrofits appropriate for parking lots.

Finally there is an Other Actions box to include a brief description of additional types of actions
needed or follow-up activities, such as better stewardship or education of the public.

Initial Assessment
The last section involves assigning a NSA
Pollution Severity Index (used to rate the severity
of pollution generated by the neighborhood) and a
Neighborhood Restoration Opportunity Index
(rates the feasibility of potential residential
restoration projects identified for the
neighborhood as a whole). This is most easily
done in the post processing phase back in the
office when the attribute table can be reviewed and
a tally of positive and negative answers can be
made. Some suggested benchmark values for
each index are offered in Tables 5 and 6. These
benchmarks should be adjusted if there is a
specific pollutant of concern in the subwatershed.

To complete the Pollution Severity Index,
compare your NSA field value to the benchmark,
and note if it exceeds the benchmark. Next, count the total number of answers where the
benchmark is exceeded and rate the neighborhood using the scoring system provided below.

Pollution Severity Index
 More than 10 benchmarks exceeded indicates severe potential to generate pollutants
 Five to ten benchmarks exceeded suggests a high potential to generate pollutants
 One to five benchmarks exceeded suggests a moderate potential to generate pollutants
 If no benchmarks exceeded were checked, the neighborhood has a low potential to

generate pollutants
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Table 5: Benchmarks Used to Establish Pollution Severity Index

Form Neighborhood Feature
Benchmark

(% of neighborhood)
A3 Septic system presence Answering “No” to sewer
A3 Construction Activity ≥5%
B High Turf Coverage on Lot ≥50%
B Bare Soil Coverage on Lot ≥5%

B2 Irrigation Evident ≥15%
B2 High Turf Management ≥20%
B2 Outdoor Swimming Pools ≥10%
B2 Junk or Trash ≥25%
C Driveway Condition (Stained) ≥25%
C Sidewalk Condition (Leaf Cover) ≥25%

C2 Pet Waste ≥25%

C2 Curb and Gutter Condition
≥20% with flowing/standing

water and/or sediment/organic
matter

D Rooftop Connection ≥25%

E Catch Basin Condition Basins show more than three
inches of accumulation

E2 Open Space Management
≥40% answering yes to either

OR
≥25% answering yes to both

F Source of Pollutant Any pollutant is selected

To complete the Neighborhood Restoration Opportunity Index, compare your NSA field
values to the benchmarks. Count the total number of answers where the benchmark is exceeded
and rate the neighborhood using the scoring system provided below.

Restoration Opportunity Index
 More than five benchmarks suggests a high restoration potential for this neighborhood
 Three to five benchmarks indicates a moderate restoration potential
 If two or fewer benchmarks are met, this suggests a low restoration potential for this

neighborhood

Table 6: Benchmarks Used to Establish Restoration
Opportunity Index

Form Neighborhood Feature Benchmark
(% of neighborhood)

B Landscaping Less than 25%
B Forest Canopy Coverage Less than 40%

C Sidewalk Zone ≥25% with sidewalk zone width of
six feet or more

C2 Curb and Gutter
≥25% of curb and gutter with

trash, organic matter, or sediment
accumulation

D Rooftop Connection More than 25% of connected roof
are feasible for disconnection

D Rain Garden More than 25%
E Storm Drain Inlets Less than 10% stenciled

E2 Storm Water Pond
Answering “Yes” to overgrown or

to dry pond
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Hotspot Site Investigation (HSI)
Storm water “hotspots” are defined as commercial, industrial, institutional, municipal, or
transport-related operations that produce higher levels of storm water pollutants, and/or present a
higher potential risk for spills, leaks or illicit discharges. The HSI provides a way to quantify the
impacts of hotspot activities on urban subwatersheds, and identify possible restoration practices
that may be needed. The HSI asks you to assess six distinct pollution sources at each site (Table
7), and to identify targeted pollution prevention techniques or restoration practices to address
those sources. The result of the HSI is a comprehensive database of confirmed hotspots for each
subwatershed, each of which is ranked in terms of its severity. The database can be used to
determine what, if any, pollution prevention or discharge prevention strategies need to be
incorporated into the overall subwatershed restoration plan.

Table 7 . The Sections of the Electronic HSI
Section A:
Site Data and Basic
Classification

Collects basic location and land use information about the hotspot
site, and a brief description of its operations

Section B:
Vehicle Operations

Evaluates routine vehicle maintenance and storage practices at the
site, as well as vehicle fueling and washing operations

Section C:
Outdoor Materials

Examines the type and exposure of any outdoor materials stored at
the site

Section D:
Waste Management

Assesses housekeeping practices for waste materials generated at
the site

Section E:
Physical Plant

Assesses maintenance practices used for cleaning, remodeling or
repairing buildings, outdoor work areas and parking lots

Section F:
Turf/Landscaping Areas

Examines the practices used to maintain lawn or landscaping areas,
with special emphasis on fertilizer use and non-target irrigation

Section G:
Storm Water Infrastructure

Evaluates the condition of practices used to convey or treat storm
water, including the curb and gutter, catch basins, and any storm
water treatment practices

Section H:
Initial Hotspot Status and
Recommendation

Provides an initial assessment of whether the site is a hotspot, and
any specific follow-up actions that may apply

Section A
The first part of the electronic HSI form asks for
basic information such as the name of the
watershed and subwatershed, and the Unique Site
ID for the site being assessed. The date of the site
visit is automatically recorded, and space is provided
for information about team members and
photograph numbers taken at the site.
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Section A2
This part of the HSI form provides a basic profile of
the potential hotspot. You are asked to record
general information about the site including its
address, hotspot category based on land use, and
NPDES regulatory status, if known. You should
also provide a brief description of its operation.

Section B
Nearly all hotspots devote some part of their site to
vehicle operations, which can include maintenance,
repair, recycling, fueling, washing, or long-term
storage. Section B begins by asking three questions on
the type and estimated number of vehicles present,
and the nature of vehicle operations. The number of
vehicles can be estimated by counting actual vehicle or
parking spaces, depending on whether the facility is
open. Then place a check next to each of the six
vehicle activities that take place at this site.

Section B2
The next three questions focus on the potential for
spills or storm water runoff from vehicle operations,
with special attention placed on the connection
between vehicle operations and the storm drain
system. The form asks you to note if any outdoor
vehicle storage or repair takes place, and if runoff
diversions (i.e., pollution prevention practices), such
as the use of tarps and drip pans, are being used.
Evidence of spills or leakage should also be noted
(Figure 7), with stains or leaks that lead to the storm
drain providing good visual documentation of
pollution. The next question (B6) asks a simple question
regarding the presence of uncovered fueling areas. Use
of fuel island covers reduces an accidental fuel spill’s
exposure to storm water.

Figure 7: Leak During
Vehicle Repair
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Figure 8: Stain from
Uncovered Fueling Area
Leading to Storm Drain

Section B3
How drainage from the fueling area is handled is
also a concern, so you should determine if the
fueling areas are directly connected to the
storm drain system. Question B7 asks if a direct
connection exists that will allow pollutants to
more easily enter the system in the event of a spill
or leak (Figure 8).

The last two questions ask you to evaluate
outdoor vehicle washing practices. Vehicle
washing occurs at many commercial, industrial,

institutional,
municipal, and
transport-
related fleet operations. Unfortunately, wash water may
contain sediments, phosphorus, metals, oil and grease, and
other pollutants. If vehicles are washed on impervious
surfaces, such as parking lots, dirty wash water can be an
illicit discharge if the washing area discharges to a storm
drain. Look carefully at where vehicles are washed to see how
wash water is handled and whether it discharges to the storm
drain system. Ideally, washing would occur at a contained site
where wash water is treated prior to discharge

Section C
This part of the HSI evaluates how outdoor
materials are stored and handled at the site. Nearly
every hotspot site handles some kind of material,
which can wash off in storm water runoff if it is
not properly managed or stored. The HSI form
specifically looks at where materials are
loaded/unloaded and checks outdoor storage areas
to see if materials are exposed to rainfall or can
spill.

Loading and unloading of materials normally takes
place at outside docks or terminals at most
commercial, industrial, institution, and municipal
operations. Materials spilled or leaked during the loading process can either be carried away in
storm water runoff or be washed off when the area is cleaned. The HSI asks you to record
whether loading areas are present and if they are uncovered (Figure 9a), and connected to the
storm drain system (Figure 9b). The ideal situation is a covered loading dock (Figure 9c).
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Many hotspot operations store materials outside. The risk of storm water pollution is greatest for
operations that store large quantities of liquids or bulk materials at sites that are connected to the
storm drain system. Question C2 records whether materials are stored outside, the type of
material stored and where they are stored on site.

Section C2
QuestionC3 continues the material storage
assessment by asking about the relationship between
the storage location and its connection to the storm
drain system. A direct connection to the storm drain
system means that there will be little opportunity for
treatment (Figure 10), so search for signs of possible
discharges from stored materials to the storm drain
system. Question C4 records the presence of
common signs of discharge such as staining, or
discoloration or obvious leakage. If these signs are
present, outdoor storage areas may require
containment or better storm water treatment.

Next, you are asked to see if covers are used to protect
outdoor storage areas. Covers can be an effective source
control practice for non-hazardous materials, and can be as
simple as plastic sheeting or a tarp, or more elaborate, such
as roofs and canopies. Site layout, available space, and
affordability dictate the type of cover may be present at a
site. If a cover is present, check to see if it fully covers the
stored materials and is firmly anchored in place.

An extra measure of protection is needed for some outdoor
storage areas to prevent and contain spills. “Secondary
containment” structures are used to contain liquid spills and
to prevent storm water runon from entering outdoor storage
areas (Figure 11). Secondary containment structures vary in
design, ranging from berms and drum-holding areas, to

ca

Figure 9: Three Loading Dock Observations: Uncovered Dock (a); Leakage from Loading
Dock Reaching Storm Drain (b); Covered Dock (c)

b

Figure 10: Outdoor Storage
Area Connected to Storm Drain

System
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specially-designed
solvent storage rooms.
The HSI looks at
whether stored
materials may need
secondary containment
structures, and if they
are already present at
the site.

Lastly, you should look
at the condition and
labeling of outdoor storage containers. Proper labeling and well-maintained storage containers
may indicate that accurate material inventories are being kept and that inspection of storage areas
is an ongoing practice, while storage containers in poor condition can be a source of storm water
pollution.

Section D
This part of the HSI looks at how outside wastes are
managed at the site. Solid wastes are often temporarily
stored in dumpsters, which are an unregulated and a
potentially significant pollution source in a
subwatershed. Many dumpsters are uncovered, which
allows rainfall to mix with the wastes, creating a potent
brew we affectionately call “dumpster juice.” When
combined with inevitable spillage, dumpster juice can be
a source of trash, oil and grease, metals, bacteria, organic
matter, nutrients, and sediments to the stormwater
system.

You should look for poor dumpster practices such as
missing lids, leakage, overloading, or damage. In
addition, you should note where dumpster juice flows in relation to the storm drain system.

Section E
Section E of the HSI form evaluates whether
maintenance practices at the physical plant could be a
source of storm water pollution or illicit discharge.
Many routine practices used to maintain walls and
rooftops of buildings can potentially cause storm water
pollution. Examples include washing, power washing,
sanding, sandblasting, painting, graffiti removal, and
roof maintenance.

Maintenance practices generate polluted wash water that
can directly enter the storm drain system during dry
weather. Other maintenance practices can deposit fine
particles or chemicals that wash off during storms (e.g., cleaners, paint, solvents, or sealers).

Figure 11: Two Examples of Secondary Containment
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You should estimate the approximate age of the building and its general condition. Older
buildings often require more maintenance and upkeep, which might mean that repairs and
cleaning occur frequently. The simplest method to get the building’s age is to look at the original
building permit. If you can’t determine the age of the building, just skip the question. The
condition of the roof, walls, and ground surfaces should also be assessed, along with evidence of
pollutant discharges to the storm drain.

Parking lots are found at nearly every storm water hotspot. Parking lots require periodic
maintenance, including litter pickup, sweeping, pothole repair, power washing, steam cleaning,
de-greasing, re-striping or re-surfacing. Parking lot maintenance operations can pollute storm
water runoff if sensible pollution prevention practices are not used. The age of the parking lot and
its general condition should be noted, and, on the following tab E2, the parking lot surface
material.

Section E2
Next, you will want to examine how
downspouts discharge rooftop runoff from the
hotspot site. Rain that lands on rooftops is
directed into gutters and downspouts, also
known as roof leaders. From there, runoff can
be discharged directly to the storm drain
system (Figure 12a), to an impervious
surface, such as a sidewalk or parking lot
(Figure 12b), or may drain onto a pervious
surface, such as a lawn or landscaped area.
Good opportunities to disconnect downspouts
are frequently found at institutional and
municipal hotspots that have greater amounts of pervious areas adjacent to buildings.

Many building construction, repair, and remodeling operations are too small to be covered by
local or state erosion and sediment control permits (Figure 13). These operations can be a
significant source of pollution unless good practices are used. The HSI asks you to assess any
construction materials that are temporarily stored at the site, and determine if poor construction
practices are causing sediment pollution.

a
b

Figure 12: Directly Connected Downspout (a); Indirectly
Connected Downspout; Draining to Impervious Surface (b)

Figure 13: Poorly-Managed
Construction Site
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Section F
This part of the HSI assesses the pollution
potential of turf and landscape management
practices used at a site. Most hotspot sites contain
some turf or landscaping for aesthetics and
buffering. You should examine both areas to
determine current management practices,
particularly in regard to the inputs of fertilizers,
pesticides, and water. The goal is to establish
natural landscaping areas that utilize the least
amount of fertilizers, pesticides, and water
possible. To see if this approach makes sense for
the site, you need estimate the percentage of four
pervious covers at the hotspot site. Techniques for
estimating each cover type are described below.

Forest canopy cover varies greatly at hotspot land uses,
with institutional and municipal lands usually having the
most forested cover. Commercial, industrial, and transport-
related sites often have little or no forest cover, and trees that
exist are usually small, ornamental types used for
landscaping or as a buffer between land uses. When
estimating forest canopy at hotspot sites, only count trees
that are greater than six inches in diameter. Forest canopy
cover should include any part of the site that is included
under the tree “drip line.” The drip line is an area on the
ground that encircles the outermost foliage of the tree above.
(Figure 14).

Turf grass refers to intensely managed, single-species grass cover maintained at the hotspot site.
Institutional land uses often have large expanses of turf grass that may be candidates for
reforestation. Areas with turf grass are important to evaluate at the site because they often receive
intensive input of fertilizers, pesticides and irrigation.

Landscaping is a common feature at many hotspot land
uses, especially at commercial sites. While the main
purpose is aesthetics or separation of traffic in parking
lots, landscaped areas can also be designed for storm
water treatment. Landscaped areas typically have plants,
small, ornamental trees, and/or shrubs planted in them
(Figure 15).

Bare soil presents a potential source of sediment runoff
pollution. Any bare soil areas should be replanted
immediately to reduce this potential. Tree plantings are
preferred, but planting grass is an acceptable alternative.

The HSI asks you to rate the management status of the existing turf and landscaped areas. High
input management indicates intensive pesticide, herbicide, and/or fertilizer use.

Figure 15: Landscaped Parking
Lot Island

Figure 14: Tree Drip Line
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Section F2
Non-target irrigation occurs when permanent
irrigation systems are misdirected and send water to
adjacent impervious surfaces (Figure 16).
Consequently, pollutants that accumulate on
impervious surfaces can be washed directly into the
storm drain system.

Questions F4 and F5 focus on whether landscaping
areas are generating storm water runoff. Field
indicators can help answer this question. The first
field indicator is to determine the elevation of the
landscaping in relation to adjacent land. In many
cases, landscaping is higher than surrounding areas, which
causes water to flow from the landscaped area. The second
indicator is the proximity between landscaping beds and
impervious surfaces. If landscaping is located next to an
impervious surface, runoff can be carried away more readily.
The third field indicator to check is whether impervious
surfaces drain to the storm drain system. If all three
indicators are positive, the landscaping area can be a
pollution source. You should also look for staining or
accumulation of organic matter that may show a direct
discharge from the landscaping to the storm drain system.

Section G
Many hotspot sites contain privately maintained
storm drain inlets and catch basins, as well as
privately owned storm water treatment
practices (Figure 17). Private storm water
infrastructure should be investigated to ensure they
are regularly inspected, swept, or cleaned to
reduce storm water pollution. Also, hotspot sites
may have been required to install storm water
treatment practices when they were first built.
Some communities keep track of these facilities,
and you may want to consult their database before
or after fieldwork to determine the type of storm
water treatment facility present.

Section G2
This section continues the questions about private
storm drains by asking you to rate the amount of
material (sediment, organic matter, and litter) in
the gutters leading to the drain (Figure 18). There
is a sliding indicator to click on and move it to the
right to evaluate the amount of each type of
material. The scale is from one (far left) to five
(far right) with a lower score indicating lower

Figure 16: Non-target
Irrigation Runoff at a
Retail Garden Center
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Figure 18: Storm Drain Inlet
Clogged With Organic Matter

and Litter

amounts of that pollutant. Question G3 asks you to evaluate the condition of any catch basins
that might be present to determine if they are clean or dirty. Evaluating catch basins can be
difficult as they are located inside the storm drain, and may require a manhole cover remover to
see.

Section H and H2

The last part of the HSI form assesses the overall pollution potential for the hotspot site and
assigns it a hotspot status: not a hotspot, potential hotspot, confirmed hotspot, or severe hotspot.

Perimeter Sand Filter

Bioretention Area Infiltration Trench

Open Channel

Figure 17: Four Storm Water Treatment Practices
Used in Hotspot Areas
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The hotspot designation is derived using positive responses on the HSI field form, and it
determines follow-up actions needed after the HSI is complete. The general rule is when “Yes” is
selected for a site question (or for both questions when a pair of questions are asked), the
likelihood of the site being a hotspot increases. Table 8 provides further guidance on what
questions directly influence a hotspot rating. If a particular hotspot behavior is observed during a
site visit, this should be recorded in the notes section so that appropriate follow-up can occur.
Examples might include a dumpster that is actively leaking “dumpster juice” to a storm drain, or
vehicle washing discharge directed into the storm drain.

Table 8: Hotspot Designation Criteria
Question
Number If answer is yes to……

B3 Any of the listed vehicle activities are present
B4 Vehicles are stored without runoff diversions
B5 Evidence of spills and leaks
B6 Uncovered fueling areas
B7 Fueling areas connected to storm drain
B8 Vehicles washed outdoors and discharge to stormdrain
C1 Loading operations present, uncovered and draining to storm drain
C2 Wastes are stored on asphalt/concrete or liquid wastes are stored in an

area without a berm
C3 Storage area directly connected to storm drain
C4 Staining evident in storage areas
C5 No cover at storage areas
C6 Liquid materials stored without secondary containment
C7 Containers missing labels or in poor condition
D1 Any of the listed waste products are present
D2 Any of the listed dumpster conditions exist

Dumpster near storm drain inlets
E1 Building condition shows evidence of poor maintenance practices
E2 Parking lot condition is dirty or breaking up; OR if surface material is

paved/concrete
F2 More than 40% of site has medium or high maintenance turf grass
F4 Landscaped areas drain to storm drain
F5 Organic matter accumulates on adjacent impervious surface
G1 No storm water treatment practice is present
G2 Two or more types of material were rated 3 or higher

The easiest way to use the information collected during the HSI to determine the hotspot rating is
in the post processing phase. The user should access the dbf file associated with the hotspot
shapefile using a spreadsheet program and then perform a count of the “yes” answers. Once all
the positive responses have been counted, the severity of pollution at the hotspot site can be easily
computed by comparing the totals to the criteria below to define the severity of the hotspot.

Not a Hotspot
Sites are not considered a hotspot when fewer than five “yes” answers and no “observed pollution
sources” are present. These sites may have some potential for on-site retrofits or pervious area
restoration, but are not a priority for enforcement or follow-up pollution prevention assessments.
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Potential Hotspot
Potential hotspots are designated when current operations suggest that the site may be a hotspot
but no visual pollution indicators are observed. Sites receive this designation with five to ten
“potential pollution source” “yes” answers but no “observed pollution sources” are present.
Follow-up actions at potential hotspots involve targeted pollution prevention, and possible
inspections once all confirmed and severe hotspot sites in the subwatershed have been corrected.

Confirmed Hotspot
A site is designated as a confirmed hotspot if 10 to 15 “yes” answers are found in the HSI
database and/or one “observed pollution source” is noted. Several follow-up actions should be
considered for confirmed hotspots starting with efforts to see if the site is subject to NPDES
industrial storm water permit regulations. You may also want to arrange an on-site inspection,
illicit discharge investigation, or a review of the storm water pollution prevention plan for the
site.

Severe hotspot designation
This is the most serious hotspot designation, and it is assigned to sites where immediate
enforcement action is needed. Sites are designated as a severe hotspot when 15 or more “potential
pollution source” “yes” answers are found in the HSI database, and/or two or more “observed
pollution source” boxes are checked. Severe hotspots warrant immediate referral for inspection,
enforcement, and/or testing for illicit discharges.

If you are interested in managing a particular pollutant in your subwatershed, you may want to
consult Table 9, which matches HSI question responses with specific pollutants. You may choose
to use this approach to rank your hotspots.

Table 9: Possible Pollution Indicator Questions
Type of Pollution Indicator Question(s)

Nutrients B8, C1-C7, D1-D3
F2, F5, G2

Oil and Grease B3-B7, C1-C5, E2

Trash/Litter D1-D3, G2

Bacteria C2-C6, D1-D3

Sediment E1-E4, F1, G2

Hydrocarbons B5-B6
E2
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Transferring Data To and From Arcpad

The transfer of data from ArcGIS to Arcpad is an important step that must be done prior to field
work. The transfer of data between your mobile device (handheld unit) and your desktop PC is
done by establishing a connection between the two devices and then simply dragging and
dropping files from one device to another.

The primary software used by CWP for connecting mobile devices to the desktop PC is Microsoft
ActiveSync. Alternatively, for Vista users, the Windows Mobile Device Center serves as the
connection software. ActiveSync may be preinstalled on some mobile devices, or can be
downloaded for free from Microsoft at:
http://www.microsoft.com/windowsmobile/activesync/default.mspx. As of this writing, the
current version of ActiveSync is version 4.5. Once you have established a synchronization
connection, you can use Windows Explorer on your desktop PC to transfer files to and from your
Windows Mobile device.

Moving Data into ArcPad
The initial transfer of information from ArcGIS to ArcPad is done by using the Get Data For
ArcPad wizard on the ArcPad toolbar in ArcMap. The Get Data For ArcPad wizard lets you
extract data from your ArcMap document into a checkout folder that can be uploaded to a mobile
device and used in ArcPad. The Get Data for ArcPad wizard makes editing in ArcPad possible by
creating a checkout folder that contains a shapefile for each layer you check out of the
geodatabase, and an associated Visual Basic Script file (.vbs) that is used by ArcPad to track
changes to features in the shapefile and re-create edits in the geodatabase when you check in your
updates. An ArcPad Layer file (.apl) stores a subset of the ArcGIS map layer properties including
the symbology used to display features, the scale at which features are visible, and labeling
expressions for the layer.

The Get Data For ArcPad wizard contains several steps that let you define the properties of the
data extraction so that you can select only the information you need. The first step lets you pick
which layers in the map you would like to extract for use in ArcPad. The Get Data For ArcPad
wizard lists all of the layers in the current map and their respective folder or database location.

Step 1 Choosing layers to extract data from
1. Click the Get Data For ArcPad button on the ArcPad toolbar.
2. Check the layers you want to extract features from.

Figure 19. ArcPad Toolbar (Source; ESRI)
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3. Click Next.
If you plan to extract features within a given extent, you need to zoom to that location before
starting the wizard.

Step 2. Checking out data
1. Select a database from the Database dropdown list.
2. Select the layers to check out for editing under the Layer column.
3. Select the size from the Size of editing form that will be generated dropdown list.
4. Click Next.

Figure 10. First Box Of Get Data For ArcPad Wizard

Figure 21. Second Box Of Get Data For ArcPad Wizard
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If you plan to collect new data in the field, you can extract just the schema of the layers you plan
to update by checking the schema option directly below the list of layers in the wizard. This will
extract a layer that is ready for editing, but contains no data entries.The wizard will only let you
check out data from one database per transaction. If you need to edit multiple geodatabases, you
will need to start the wizard again to complete additional transactions.

Step 3. Defining extraction criteria
The final step is to select the spatial extent to get data for. Features from the layers that you have
selected to extract for use in ArcPad will be clipped to a specified spatial extent. By default, the
current display extent is selected, but you may also choose to get the full extent of a layer, but this
will typically result in larger files.
Two other options are also available:

 Extract selection only is an optional extraction criteria that chooses only the selected
features from layers that have features selected. If you check this option, the extract will
include only selected features that are within the spatial extent that you specified.

 Definition query only extracts only those features that meet a definition query and are
within the chosen spatial extent. By default, this option is checked.

 The Visible fields only option means that the shapefiles that are created in the checkout
folder will contain only those fields marked as visible in ArcMap. Using this option will
help reduce the size of the feature properties in ArcPad.

 Folder name allows you to specify a unique folder name for the checkout information.
 Folder location allows you to specify where the checkout folder is stored.You can click

the Folder icon to browse for a new folder location.

Figure 22. Third Box Of Get Data For ArcPad Wizard
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 The final option is to create an ArcPad Map file that references the layers that you are
extracting. It is checked by default. If you open the ArcPad Map file in ArcPad, it will
retain the current display extent that you are using now for the extraction.

Click Finish to perform the transaction.

A summary dialog box appears that details a report of the completed extraction. You can select
all of the text in the list and paste it into a text file, or click OK to complete the extraction.

Bringing data back into ArcMap
Once field work is complete, a user will need to bring the modified NSA and HSI shapefiles with
the new data back into ArcMap. There are two ways to do this.

1. Copy the shapefiles over using ActiveSync
The first and easiest way is to simply use Activesync and Windows Explorer to drag the NSA and
HSI shapefiles back over to your project folder. You must be sure to get all the six files necessary
to read the shapefile in ArcMap. The extensions for the six files are as follows: sbn, sbx, shp, shx,
dbf, and shp.xml. Once you copy these files over to your desktop PC, you can simply add the
shapefiles your ArcMap map document and they should appear in your map in the correct
geographic location.

2. Check in the edits using ArcMap
You can check in field edits that you make inside of ArcPad using the Check In Edits From
ArcPad wizard. To use the check-in command, you will edit the same geodatabase that you
checked features and data out of. When you start the check-in process, the check-in command
will gather a list of checkouts that have been performed on your geodatabase and display each
layer that was checked out of ArcMap along with the folder location of the checkout.
How to check in edits

1. Click the Check In Edits From ArcPad button on the ArcPad toolbar.
2. Check the layers you want to check back into the database.
3. Click Check in.

Figure 23. Summary Dialog Box for Get Data For ArcPad Wizard
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All updates from the selected layers will be checked into your edit session. You will receive
notification if there were no updates to check in.
Click the Check Out Name column to sort by the folder name of the checked out layer.
When you complete the check-in process, the transaction is complete. You can click Undo to roll
back the edits that have been added to your edit session; however, the transaction is still complete
and cannot be redone.

Figure 24. Check In Edits Dialog Box
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Application of the ArcPad Data (Ok, I have the data, now
what do I do with it?)

The main advantage of using ArcPad software is that the NSA and HSI data are downloaded
directly into electronic format. When paper forms are used, the data must be manually entered
into electronic format as part of the post-processing phase of fieldwork. When the NSA and HSI
data are downloaded, they are accessible as GIS shapefiles. These data can be utilized in shapefile
format for spatial analysis or exported to a program such as Microsoft Excel for tabular analysis.
Various methods for analysis of the downloaded data are provided below.

Simple Subwatershed Project Counts
This analysis counts the major HSI and NSA outputs that appear to have the greatest
subwatershed restoration potential. Simply count the number of sites in each of the major
categories, or express them as a fraction of total subwatershed or neighborhood area. Examples
might include high input turf as a percent of total neighborhood area, or tree planting sites as a
percent of total subwatershed area. Based on these counts, you may discover that a particular
upland restoration strategy may not be applicable in the watershed. For example, if no confirmed
or severe hotspots exist in the subwatershed, business pollution prevention efforts do not need to
be a part of your initial subwatershed restoration strategy. On the other hand, your counts may
reveal that there are so many pollution sources or candidate sites that it makes sense to
immediately pursue more detailed field investigations. The key point is to avoid getting lost in
the raw data, but focus instead on the data patterns that can shape the development of your initial
restoration strategy.

Table 10 shows an example of subwatershed project counts for various metrics. From the data,
the greatest neighborhood opportunities exist for homeowner education about high management
turf, tree planting, and on-site retrofits. The greatest pollutant sources observed at hotspots were
outdoor materials storage and waste management.

Table 10. NSA and HSI Project Counts (Total NSA Sites = 15, Total HSI Sites = 20)

NSA Metric # NSA
Sites

HSI Metric # HSI
Sites

On-site retrofit potential 8 Vehicle operations 2
Large proportion of high management turf 10 Outdoor materials storage 15
Septic systems 0 Turf/landscaping practices 5
No storm drain stenciling 2 Waste management 12
Potential for tree plantings 6 Stormwater infrastructure 6
Low forest canopy coverage 12 Confirmed or severe status 4

Mapping HSI and NSA Data
Maps that overlay project locations with aerial photographs are an excellent way to portray
subwatershed data. You can create many different kinds of subwatershed maps that show the
distribution of pollution sources or restoration projects. What you choose to map depends entirely
on your initial findings, restoration goals, and GIS capability. Examples of helpful maps that can
guide restoration efforts include:

 Neighborhoods with high on-site retrofit potential
 Neighborhoods with high pollution severity index scores
 Neighborhoods with storm drain stenciling potential
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Figure 25: Subwatershed Map Showing Tree Planting and Trash Cleanup Sites

 Candidate sites for tree planting
 Clusters of confirmed or severe stormwater hotspots

The key point to remember is that maps are only a tool of restoration and not a product unto
themselves. Try to map with a purpose in mind. A large number of cluttered subwatershed maps
may only confuse you, while a smaller number may stimulate ideas for the initial restoration
strategy. Figure 25 shows an example of a map with tree planting and trash cleanup sites.

Deriving Subwatershed and Neighborhood Metrics
“Subwatershed metrics” is a term used to describe the process of aggregating the HSI and NSA
data to get a clearer picture of what is happening at the neighborhood or subwatershed scale. For
a more detailed discussion, refer to Manual 11: Unified Subwatershed and Site Reconnaissance.
An example of a subwatershed metric is the percent of the subwatershed that can potentially be
treated by downspout disconnection and other on-site retrofits. This metric can be estimated by
analyzing NSA data for individual neighborhoods. You can start by estimating the fraction of
rooftop area for the neighborhood (i.e., number of homes multiplied by the average area of the
rooftop), and then multiply it by the fraction of rooftops that can be feasibly disconnected. Next,
add up the total acreage of disconnectable rooftops for all the neighborhoods in the subwatershed.
You would then add to this any additional on-site retrofit acreage possible from hotspot retrofits.
Lastly, you would divide the total potential acreage from both types of on-site retrofits by the
total subwatershed area to obtain the percentage of the subwatershed treatable by on-site retrofits.
This metric is extremely useful to determine whether on-site retrofits will be an effective
restoration strategy for the subwatershed as a whole.

A second useful subwatershed metric is the acreage of high input turf in a neighborhood. This
metric can be directly computed from the NSA data by multiplying the fraction of turf cover on
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the average lot by the proportion of high input lawns in the neighborhood. This fraction can then
be multiplied by total neighborhood area to get a planning estimate of the acreage of high input
turf for the neighborhood as a whole. Once again, the metric is computed by aggregating the
results from all the neighborhoods that compose the subwatershed. The high input turf metric
provides insight about the significance of lawns as a potential pollution source at the
subwatershed level, and can be used to target lawn care education efforts at the neighborhood
level.

Screening Across Neighborhoods and Hotspots
Subwatershed metrics have considerable value to screen or rank the restoration potential among
groups of neighborhoods and subwatersheds. The basic approach is simple – select metrics that
are most important to your watershed planning goals, and then see how individual neighborhoods
or subwatersheds rank in the process. An example of how metrics can be used for screening is
provided in Table 11. In this hypothetical example, stakeholders selected three subwatersheds to
compare upland restoration potential, based on four different metrics related to subwatershed
treatment. The four metrics were the percent of subwatershed area that could be treated by on-site
retrofits, source controls, street sweeping, and tree planting. Based on the screening,
subwatershed 2 clearly had the greatest overall restoration potential according to three of the four
metrics and was selected for priority implementation

Table 11: An Example of USSR Data Being Used to Compare Across Subwatersheds
% with On-
site Retrofit

Potential

% Treatable by
Source

Controls

% Treatable by
Street

Sweeping

Tree Planting Sites as
% of Subwatershed

Area
Subwatershed 1 35 54 6 8
Subwatershed 2 52 66 14 2
Subwatershed 3 24 45 3 2

The same basic approach can be used to screen neighborhoods within in a subwatershed to
effectively target education efforts. Table 12 provides a hypothetical example of how
neighborhood screening works. In this case, the pollutants of concern for the subwatershed were
nutrients and bacteria. Four neighborhood metrics were developed that were strongly related to
these pollutants. These metrics include the proportion of high input turf, overall turf cover, and
the presence of pet waste and septic systems. Based on this simple screening process, it was
evident that neighborhood A should be the top priority for nutrient education since it scored high
for three of the four metrics.

Table 12: An Example of USSR Data Being Used to Compare Across Neighborhoods
% High Input

Turf
Turf Cover as %

of Lot Area
Pet Waste

Scores
Presence of

Septic Systems
Neighborhood A 65 70 Yes 15
Neighborhood B 10 35 No 12
Neighborhood C 5 35 No 17
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Helpful Resources

Arcpad Website
http://www.esri.com/software/arcgis/arcpad/index.html

Download ArcPad Evaluation Software
http://www.esri.com/software/arcgis/arcpad/download.html

Public Domain Templates for ArcPad
http://www.esri.com/software/arcgis/arcpad/about/templates.html

ArcPad Courses
http://training.esri.com/gateway/index.cfm?fa=search.results&searchterm=ArcPad&soft
waretype=All+Software&search=New+Search&trainingformat=1&trainingformat=2&ca
nnedsearch=0&sortby=&oldSearchTerm=MapStudio
Customizing ArcPad Self-Study (Virtual Campus) $26.00 USD
Working with ArcPad Self-Study (Virtual Campus) Free
Working with ArcPad 7 Self-Study (Virtual Campus) Free

ArcPad 7.1 Quick Reference Guide
http://support.esri.com/index.cfm?fa=knowledgebase.documentation.viewDoc&PID=26
&MetaID=1359

ArcPad 7.1 Documentation
PDF versions of both the 158-page, 1.3 MB "ArcPad Reference Guide"; and the 526-
page, 10 MB "Using ArcPad” guide
http://support.esri.com/index.cfm?fa=knowledgebase.documentation.viewDoc&PID=26
&MetaID=1360

Manual 11: Unified Subwatershed and Site
Reconnaissance: A User's Manual (Version 2.0)
http://www.cwp.org/PublicationStore/USRM.htm#usrm11
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