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1.0 SCOPE AND APPLICABILITY

This document presents the North Dakota Department of Environmental Quality,
Division of Water Quality’s (DWQ) Standard Operating Procedure (SOP) for targeted
site selection. This SOP applies to all DWQ field staff, non-DWQ cooperators, and
citizen volunteers.

2.0 SUMMARY OF METHOD

The North Dakota Department of Environmental Quality (NDDEQ) utilizes reference
(least impaired) and disturbed (most impaired) physical conditions to provide an
estimate of natural and human induced variability in biological community structure and
in stream habitat quality. Sites are also used to develop threshold values and compile
Indices of Biological Integrity (IBI). When selecting reference or disturbed conditions
the NDDEQ Watershed Management Program (WMP) must account for natural and
climatic variability across the state of North Dakota. To account for environmental
variability in North Dakota, the state’s total land area was separated into four regions by
US Geological Survey Level Il Ecoregions and each area was evaluated individually.

The first step in site selection involves a remote sensing component which utilizes an
ESRI ArcView Geographic Information System (GIS), ArcGIS Pro extensions and
various GIS data layers. The Analytical Tool Interface for Landscape Assessments
(ATtILA) extension allows users to calculate many common landscape metrics
including: landscape characteristics, riparian characteristics, human stressors and
physical characteristics. Grouped metrics are used to estimate anthropogenic stressors
in a 600 meter (m) circular buffer around distinct sampling points located on perennial
flowing waters of the state. Ultimately a final site score is calculated based on the
varying metric scores in the buffer. The most disturbed points are classified with the
highest scores while the least disturbed points receive the lowest scores. Selected
targeted sites move to the second evaluation step.

The second step is to evaluate each site individually by using additional GIS layers.
Sites are plotted and examined for landscape attributes which may result in the site not
being suitable for sample collection (e.g. water was too deep). Layers used in screening
step two include but are not limited to: roads; aerial photos; public and private land
ownership; township, range and section grids; county boundaries; and dam structures.
The remaining viable sampling locations are then evaluated with another level of
screening.

The third step involves site reconnaissance, also known as ‘ground truthing’. During
this step, WMP personnel visit selected sites to evaluate using best professional
judgment. Some important features to consider while ‘ground truthing’ are stream
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geomorphology, stream habitat alterations (e.g. dams, rip-rap), land use in or adjacent
to the riparian zone, and other human influences at or near site locations.

3.0 HEALTH AND SAFETY WARNING

Field personnel should be aware that hazardous conditions potentially exist at every
waterbody. If unfavorable conditions are present at the time of sampling, the sample
visit should be rescheduled. If hazardous weather conditions arise during sampling,
such as lightning or high winds, personnel should cease sampling and move to a safe
location.

Field personnel should also be aware of wildlife, insects, and plants that could be
harmful as well as heat stroke and hypothermia. A first aid kit should be accessible for
any potential cuts, stings, bites, or contact with poisonous plants. Also ensure there is
access to water, sunscreen, insect repellant, and extra clothing.

4.0 CAUTIONS

Care should be taken to use the most recent available data, and that data is being
utilized in the ArcGIS software. All data needs to be on the same grid framework and
should follow NDDEQ standards.

5.0 INTERFERENCES

ArcGIS layers should be running on the same grid.
Note all factors that may affect the stream height/width including estimated inches of
rain fall in past 72 hours, and any other comments that may be of interest.

6.0 PERSONNEL QUALIFICATIONS/RESPONSIBILITIES

All personnel must read this SOP annually and acknowledge they have done so via a
signature page (see Appendix B). New field personnel must also demonstrate
successful performance of the method. The signature page will be signed by both
trainee and trainer to confirm that the training was successfully completed and that the
new personnel are competent in carrying out this SOP. The signature page will be kept
on-file at DWQ along with the official hard copy of this SOP.

7.0 EQUIPMENT AND SUPPLIES

1 When Using ATtILA method
o ArcGIS Pro 3.1 or later with Spatial Analyst Extension
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o Analytical Tool Interface for Landscape Assessments (ATtILA) Extension
(EPA)

National Land Cover Data (NLCD) (USGS)

National Hydrolography Dataset (NHD) (USGS)

National Elevation Dataset (NED) (USGS)

National Agriculture Imagery Program (NAIP) 2003 Aerial Photography
(NRCS) OR Digital Orthophoto Quarter Quadrangles (DOQQ) (USGS)

o O O O

8.0 PROCEDURE
ATtILA Method

Step 1: Remote Sensing

1. Prepare Stream Reach Shapefile

In ArcGIS Pro, create a shapefile of the stream reaches in the study population
using the National Hydrography Dataset (NHD). It is important to check the
spatial projection of the downloaded NHD and match the rest of your project to
that spatial reference. If you download the NHD in NAD83, use this same
projection for all the data layers that will be used by the ATtILA extension.

For a statewide case, the study population consists of all perennial streams in
North Dakota.

Use the F_CODE field in the NHD attribute table to select perennial streams for
your standard study.

2. Generate Point Shapefile and Buffers

In ArcGIS Pro, use the “Generate Points Along Line” tool to generate a shapefile
containing points placed 2,000 meters apart along the NHD lines from Step 1.

A unique identifier for each point will be created in the point file from above step
called ORIG_FID

Create a 600-meter buffer around each point (ORIG_FID) to define the
assessment unit boundaries which will be used in ATtILA.

3. Create a Slope Grid

Using ArcGIS Pro, generate a slope grid (percent rise) from a statewide raster
NED (National Elevation Dataset). North Dakota’s most current statewide
raster can be found as Hub_ras/DEM_NED_10M in the shared State HUB
geospatial databases.
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Merge individual tiles if your NED dataset consists of multiple tiles using the
“Mosaic to New Raster” tool.

Use the ArcPro Spatial Analyst extension (ensure license for this extension is
assigned to your ArcPro account) to run the ‘Slope’ tool on the NED/DEM and
select percent rise at 3% (or other percentage, depending on your study. For
ISS TSS, 3% slope has been determined as the desired metric).

Ensure the NED raster is in the correct spatial reference (NAD83 or WGS84)
and ensure all layers and rasters used within the ATtILA extension are in the
exact same spatial reference. i.e, if the other shapefiles used in this project are in
NADS83 or WGS84, ensure all shapefiles match the spatial reference of the
raster/slope grid. Use “project” tool if needed.

The Slope Raster must have values displayed in ‘Percent’, not in ‘Degrees’.

Also, to use the NED in ATtILA, the raster should be in Integer Grid (review the
layers properties to determine whether it is Floating Point or Integer Grid. If
needed, use “Raster Calculator” to convert Floating Point to Integer Grid using
the following formula:

Int(*hub_ras.DBO.DEM_NED 10 Band1” + 0.5)

To determine slope percent, use the Map Calculator in Spatial Analyst
extension for ArcMap/ArcGIS Pro and the function:

[grid].slope(zFactor, percentRise)

o Set the zFactor for unit conversion (if X, y, and z are in different units).

o Set percentRise to true for percent slope or false for degree slope.

4. Create a Public Lands Layer

Combine public land shapefiles into a single Polygon layer representing all public
land areas. The final shapefile/feature class should assign a single value to all
public land without distinguishing between land types.

Input datasets found on North Dakota HUB databases may include:
o North Dakota State Parks and Recreation Areas
o North Dakota Game and Fish Lands
o North Dakota Forest Service Lands
o US Fish and Wildlife Lands

o US Forest Service Lands
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o Bureau of Land Management Lands

e Ensure that your final Public Land Layer is projected to the same system
as all of the other files being prepared within this guidance document.

5. Select a Land Cover layer from North Dakota ITD’s GIS HUB:

« North Dakota IT GIS HUB provides these metrics in a land cover shapefile
available here: hub.ras.DBO.LANDCLASS_NLC_2019 BAND.1

o Ensure that the Landclass data is in the correct spatial reference for your project
as it must be in the same. Use the ‘Project Raster’ tool in ArcPro if needed.

« Ensure that the Landclass data is in Integer Grid rather than floating grid. If
needed, use the “Raster Calculator” tool in ArcPro to convert Floating Point to
Integer Grid using the following formula:

Int(*hub_ras.DBO.DEM_NED_10_Band1” + 0.5)

6. Now that you have the above layers prepared, choose the appropriate NDDEQ
Metrics to quantify using the ATtILA Toolkit. E.g. user must ask themselves,
what are the desired metrics within the environment when selecting my sample
sites?

o Consult the ATtILA User Manual and choose metrics relevant to your particular
study. The following metrics will be used.

o Percent forest

o Percent road density

o Percent agriculture on > 3% slope

o Percent herbaceous cover

o Percent Developed High Intensity

o Percent within the Riparian Zone (45 m buffer around stream reach)
= Percent Agriculture
= Percent Forest
= Percent Herbaceous Cover

For Help with ATtILA and its many tools go to https://github.com/USEPA/ATtILA2/wiki
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e Once all the data metrics are pulled into your ArcPro environment, the ATtILA
extension calculates an index score for each assessment unit (1,000-meter
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buffered points) based on quantile rankings. Define the number of quantiles (10)
by using the geoprocessing tool “Reclassify Field.”

o Select the Reverse Values (Descending) box for % Forest, % Herbaceous
Cover, % Forest in Riparian Zone and % Herbaceous Cover in Riparian
Zone.
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« Note your sources of slope grid, NHD and other data sets used within your
selection study for future reference and standardization of practice.

7. ldentify Best Assessment Units

e Select assessment units with the lowest landscape index scores for further
investigation.

« Stratify the selection of assessment units across ecoregions or your unique
area of interest based on the proportion of random sites within each ecoregion
or AOL.

8. Finalize Site Selection

« After narrowing down your sample site selections using the ATtILA tool, past
NDDEQ guidance suggests using NAIP (National Agriculture Imagery
Program) aerial photography at a scale of 1:5,000 (or BEST IMAGERY
AVAILABLE AT THE TIME OF YOUR STUDY) and apply best professional
judgment to identify the best reference sites and impaired sites within the
selected assessment units. It may also be beneficial to use data metrics found in
EPA’s StreamCat database.

Step 2: Digital Media Screening

9. Use aerial photography, GIS layers and best professional judgement to evaluate land
uses within selected assessment units.

Characteristics of Concern
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- Animal feeding operations near the waterbody

- Heavily grazed or degraded riparian area

- Debris or trash in the water body riparian area

- Stream banks with large areas of mass wasting

- Areas with significant human alteration (e.g. concrete channels)
- Dam structures creating deep pools

GIS Layers used:

- National Agriculture Imagery Program (NAIP)

- Federal and State Highways, County Roads and Township Roads

- Designated Public Lands and Township, Range, and Sections Grids
- Dam Structures Point Features

Step 3: Landowner Verification and Site Visitation

10.Before a site visit is scheduled, it is advisable to research the identity of the
person(s) or group(s) that own land adjacent to or around a potential monitoring
location. The inquiry into property ownership may prove more useful than waiting to
contact residents during an initial site visit and reduce the time expended to obtain
permission to access the site. If the land is determined to be held publicly, an effort
should be made to contact all renters (e.g., producers renting North Dakota State
Land Department School Sections).

11.0nce permission to access a site is obtained, a site visit should be scheduled.
When first arriving at a site it is important to observe any property ownership signage
or placards declaring “No Trespassing” or that hazardous conditions are present. If
permission to access has been granted, proceed to the site coordinates.

12.Upon reaching the site coordinates, begin to verify the Level 2 assessment
screening of GIS layers and aerial photography. Characteristics of the site location
that should be examined include but are not limited to; land use(s) in and around the
stream, stream geomorphology, water depth and obstructions to the flow of water.
The site investigator should keep a log of notes pertaining to site characteristics and
comment on any features present in aerial photos, county maps, or landowner
atlases that could be used during future sampling visits.
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A useful tool for examining stream conditions is the Rapid Geomorphic Assessment

(RGA) which was developed by the United States Department of Agriculture. The RGA
method classifies stream channel stability and the habitat quality of riparian areas and
may be used to calculate a general stream and habitat score to classify potential
Reference and Disturbed sampling locations. The RGA form and instructions for its
completion can be found in Appendix A.






APPENDIX A

Rapid Geomorphic Assessment (RGA) Form Channel Stability
and Habitat Ranking Scheme



RAPID GEOMORPHIC ASSESSMENT (RGA) FORM CHANNEL STABILITY &
HABITAT RANKING SCHEME

Station Name:

Station Description:
Date:
Crew:

Time: Slope: % Pattern: meander/ straight/ braided

Pictures (circle): u/s, d/s, x-sec, LB, RB

1. Primary bed material

Bedrock | Boulder/Cobble | Gravel | Sand | Silt/Clay
0 1 2 3 4
2. Bed/bank protection
Yes No (with) 1 bank 2 banks
0 1 2 3
3. Degree of incision (relative elev. of “normal” low water if floodplain/terrace is 100%)
0-10% 11-25% 26-50% 51-75% | 76-100%
4 3 2 1 0
4. Degree of constriction (relative decrease in top-bank width from up to downstream)
0-10% 11-25% | 26-50% | 51-75% | 76-100%
0 1 2 3 4
5. Streambank erosion (dominant process each bank)
None | Fluvial Mass Wasting (failures)
Inside or left 0 1 2
Outside or right 0 1 2
6. Streambank instability (percent of each bank failing)
0-10% | 11-25% | 26-50% 51-75% | 76-100%
Inside or left 0 0.5 1 1.5 2
Outside or right 0 0.5 1 15 2

7. Established riparian vegetative cover (woody or stabilizing perennial grasses each
bank)

0-10% | 11-25% | 26-50% | 51-75% | 76-100%
Inside or left 2 1.5 1 0.5 0
Outside or right 2 1.5 1 0.5 0

8. Occ

urrence of bank accretion (percent of each bank with fluvial deposition)
0-10% | 11-25% | 26-50% | 51-75% | 76-100%
Inside or left 2 15 1 0.5 0
Outside or right 2 1.5 1 0.5 0

9. Sum of All Values




Instructions for Completion of a Rapid Geomorphic Assessment Form
Define a representative reach 6-20 channel widths long.

1. Primary bed material
Bedrock The parent material that underlies all other material. In some cases
this becomes exposed at the surface. Bedrock can be identified as
large slabs of rock, parts of which may be covered by other surficial

material.
Boulder/Cobble All rocks greater than 64 mm median diameter.
Gravel All particles with a median diameter between 64.0 — 2.00 mm
Sand All Particles with a median diameter between 2.00 — 0.063 mm

Silt-Clay All fine particles with a median diameter of less than 0.063 mm

2. Bed/bank protection

Yes Mark if the channel bed is artificially protected, such as rip rap or
concrete.

No Mark if the channel bed is not artificially protected and is composed of
natural material.

Protection

1 Bank Mark if one bank is artificially protected, such as with rip rap or
concrete.

2 Banks Mark if two banks are artificially protected.

3. Degree of incision (Relative elevation of “normal” low water;
floodplain/terrace @ 100%)
Calculated by measuring water depth at deepest point across channel, divided by
bank height from bank top to bank base (where slope breaks to become channel
bed). This ratio is given as a percentage and the appropriate category marked.

4. Degree of constriction (Relative decrease in top-bank width from up to
downstream)
Often found where obstructions or artificial protection are present within the
channel. Taking the reach length into consideration, channel width at the upstream
and downstream parts of the reach is measured and the relative difference
calculated.

5. Stream bank erosion (Each bank)
The dominant form of bank erosion is marked separately for each bank, left and
right, facing in a downstream direction.

If the reach is a meandering reach, the banks are viewed in terms of ‘Inside,
Outside’ as opposed to ‘Left, Right’ (appropriate for questions 5-8). Inside bank,
being the inner bank of the meander, if the stream bends to the left as you face
downstream, this would be the left bank. Outside bank, being the outer bank, on
your right as you face downstream in a stream meandering left.



None No erosion

Fluvial Fluvial processes, such as undercutting of the bank toe, cause
erosion.

Mass Wasting Mass movement of large amounts of material from the bank is the
method of bank erosion. Mass Wasting is characterized by high,
steep banks with shear bank faces. Debris at the bank toe appears
to have fallen from higher up in the bank face. Includes, rotational
slip failures and block failures.

6. Stream bank instability (Percent of each bank failing)
If the bank exhibits mass wasting, mark percentage of bank with failures over the
length of the reach. If more than 50% failures are marked, the dominant process is
mass wasting (see question 5).

7. Established riparian woody-vegetative cover (Each bank)
Riparian woody-vegetative cover represents most permanent vegetation that grows
on the stream banks. Distinguished by its woody stem, this includes trees and
bushes but does not include grasses. Grasses grow and die annually with the
summer and thus do not provide any form of bank protection during winter months
whilst permanent vegetation does.

8. Occurrence of bank accretion (Percent of each bank with fluvial deposition)
The percentage of the reach length with fluvial deposition of material (often sand,
also includes fines and gravels) is marked.

9. Sum of All Values
Sum all category values for question one through eight. Lower aggregate

scores indicate more stable geomorphology and improved habitat. Higher scores
indicate unstable geomorphology and decreased habitat.



APPENDIX B

SOP Acknowledgement and Training Form



SOP Acknowledgement and Training Form

This SOP must be read, and this form signed annually. This form must be kept with
the latest version of the SOP.

Document Title:

Document Revision Number:

Document Revision Date:

Please sign below in accordance with the following statement:

‘I have read and understand the above referenced document. | agree to perform the
procedures described in this SOP in accordance with the document until such time
that it is superseded by a more recent approved revision.”

Printed Name Signature Date




SOP Acknowledgement and Training Form (cont.)

Trainee: Sign below to acknowledge that training on this SOP was received,
understood, and all questions/concerns were addressed by the trainer.

Trainer: Sign below to acknowledge that training on this SOP was completed for the
individual listed and that training is competent to perform the procedures described

within.
Date of Trainee Trainee Signature Trainer Trainer Signature
Training Printed Name Printed Name




