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Best Management
Practices Mapping
and Tracking

CBP Urban Stormwater Workgroup Meeting

Louis Keddell
Objective 3 Project Lead
lkeddell@chesapeakeconservancy.org

Katie Walker
Geospatial Analyst
kwalker@chesapeakeconservancy.org
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Precision Conservation

CHESAPEAKE CONSERVANCY
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“Getting the right practices, in the right places,
at the right scale, and
making sure they are working”



(1) 1m Land Cover and Land Use data (2017 and 2021); change products (2013-2021)

(2) LIDAR derived hydrography and ditch delineation

(3) Best Management Practices (BMP) opportunity mapping, tracking, and reporting

(4) Synthesizing geospatial data and integration opportunities




Land Cover Data

CBP Land Cover Classification

\:l Barren

- Impervious Roads
\:l Impervious Surfaces
\:l Low Vegetation
\:l Shrubland

- Structures

- Tree Canopy

- Tree Canopy over Impervious Roads

\:l Tree Canopy over Impervious Surfaces

Tree Canopy over Structures
B e
- Wetlands
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Hydrography Data
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1. High-Resolution LiDAR

2. Classify Terrain (10m)
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3. Delineate Stream Valleys
4. Classify Terrain (1m)
5. Extract Channels

6. Manual Corrections
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Objective 3: BMP Mapping & Tracking

Partnering with Chesapeake Commons and Drexel University

Main Goal: To analyze the landscape for potential BMP implementation opportunities for the
entire Chesapeake Bay watershed; and designing a streamlined platform for project
identification, prioritization, tracking, and standardized reporting.
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Agricultural BMPs in the Chesapeake iNNGUATION

CHESAPEAKE CONSERVANCY

< Water and Sediment Nutrient Removal

Control Basins ' Wetlands

e Forested Buffers ~ Contour Buffer Strips Grassed Waterways




BMP Identification and Mapping with C‘D

CONSERVATION

ACPF: Agricultural Conservation Planning Framework (USDA) INNOVATION
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acpf_V3_Pro.tbx
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1. DEM Preparation

2. Develop Stream Network and Catchments
3. Field Characterization

= a. By-Field Slope Statistics

= b. Tile-Drainage Classification

=l c¢. D8 Distance To Stream

=l d. Runoff Risk Assessment

4. Precision Conservation Practice Siting

=/ a. Depression Identification

b. Depression Drainage Area

= c¢. Drainage Water Management

=l d. Moore Terrain Derivatives

= e. Grassed Waterways - SPIThreshold
= f. Contour Buffer Strips

= g. Edge-of-field Bioreactors

5. Impoundment Siting

6. Riparian Assessment

Utilities

CHESAPEAKE CONSERVANCY

Process for conservation planning to improve water quality in agricultural watersheds using precision technologies
DATAREQUIRED: 1 &2 high-resolution digital elevation model, Soilsurvey, Field boundaries, Land use

AVOID and CONTROL : Improve soil health within cropped fields to avoid pollutant losses by- Assessments for prioritization
Protecting soils from erosion with zero or minimum tillage; and design of practices
Limiting excess nutrients through rates and timing of fertilizer and manure applications;
Building soil organic matter and rejuvenating compacted soils with intensified crop rotations

C-OI:I'RULTFJE:TP ’ TILE DRAINAGE (3.b) SURFACE RUNOFF -
== 3.d Runoff Risk Assessme

\ Prioritize fields where
IN FIELDS: A.a Surface Intake Filters or EEr e multiple erosion control
Restored Wetlands where where gullies may form /

depressions occur

Place water control /

practices are most needed
filter practices T 3¢ Clocetoctroam?

3.c Closetostream?
PR 4.f Contour Buffer Strips
4.c Drainage Water Management Terraces, Conservation Cover
where slopesare least where slopes are steep

pesteepness

BELOW FIELDS (" agBioreactors | (" Perennial coverto protect soils
Place water or small wetlands constructed prone to saturation, erosion,
detention / nutrient | abovefield-tileoutlets | and/orpoor production®(3.a,4.d) |

3.a slo

removal practices
designs

. .b Waterand Sediment Control
5.a Nutrient Removal ‘

e Basins (WASCOBs)

6. Riparian Assessment:
Identify riparian function by

LI I ZOLTE 6.d Design Types for Riparian Buffers: streamreach (2.¢)

Place/design cz Critical Zone -sensitive sites

practices for GO MSB  Multi-Species Buffer
ecosystem function 6.e Saturated Buffers $5G  Stiff-Stemmed Grasses

and nutrient removal - DRV

6.c Shallow water table?
No

Deep-Rooted Vegetation
SBS  Stream Bank Stability

=

MSB

M MSB MSB

. Contributing area,

River restoration & floodplain reconnection*® L DRV DRV

(e.g., pool-rifflestructures, re-meandering, APPLICATION: Scenario Development and Testing/
oxbow rehabilitation) | stakeholder feedback/ implement/ monitor/ adapt |

Figure 1. Conceptual diagram for the Agricultural Conservation Planning Framework (Tomer et al.,
2013), with section numbers in this manual identified where appropriate. * indicates planning options
where use of additional data sources, modeling tools, and/or novel site-specific designs are suggested.



Streamlined platform for WIP
Planning and Reporting: FieldDoc

« Manage metrics, targets, and
geographies
» Site specific and project levels

« Custom data dashboards for
tracking and reporting
* Planned integration with CBP CAST
model

« Standardized nutrient and sediment
load reductions

 Drexel ANS

« Back-end data analytics

« Rapid watershed delineation function
for stormwater practice footprints
created or uploaded to FieldDoc

J Protleqt practice 1-meter LULC area
stafistics

* https://www.chesapeakecommons.org/fielddoc

CHESAPEAKE CONSERVANCY
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Drexel ANS rapid watershed delineation algorithm

* Orders of magnitude faster
than ESRI watershed
delineation algorithm

 Surface flow algorithm

e |[imitations in urban
environments

Environmental Modelling & Software

Volume 109, November 2018, Pages 420-428

A new rapid watershed delineation algorithm for
2D flow direction grids

Scott Haa 2 E E ahromi P&, Ali Sh fandeh * =
Show more

Get rights and content

Abstract

In this paper we propose an algorithm for retrieving an arbitrary watershed
boundary from a 2D Flow Direction Grid. The proposed algorithm and associated
data model provides geometric speed increases in watershed boundary refrieval
while keeping storage constraints linear in comparison to existing techniques. The
algorithm called Watershed Marching Algorithm (WMA) relies on an existing data
structure, the modified nested set model, originally described by Celko and applied
to hydrodynamic models by Haag and Shokoufandeh in 2017. In contrast to existing

orithms that scale proportionally to the area of the underlying region, the
complexity of the WMA algorithm is proportional to the boundary length. Results
for a group of tested watersheds (n=14,718) in the ~ 36,000km? Delaware River
Watershed show a reduction of between 0 and 99% in computational complexity
using a 30m DEM vs. existing techniques.



Urban BMPs .

culvert = e o
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« Looking for data that can help improve our
efforts in mapping urban surface water flow
and opportunities for BMP implementation.

« Stormwater infrastructure where available
to hydro-condition DEMs
* Culverts
* Inlets
o Qutfalls

* Current BMP locations for validation
bioswale

« Seeking guidance on connecting with
largely developed counties or jurisdictions
we could work with to pilot our research
and validate mapping results

« Top counties with greatest potential to achieve
pollution reductions from stormwater practices?



https://www.flickr.com/photos/taestell/15013858234
https://commons.wikimedia.org/wiki/File:Prefabricated_culverts_under_country_road_in_Rocklea,_Queensland,_Australia.jpg

* What urban BMPs would be of interest for potential
opportunity mapping?
* Ponds
* [nfiltration/filtering practices
* Runoff reduction/stormwater treatment
* Nutrient management
« Stream restoration
« Erosion/sediment control
 Forest buffers/tree planting
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More Information CJ
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http://conservationinnovationcenter.org
« Chesapeake Bay Program Cooperative Agreement
https://chesapeakeconservancy.org/conservation-innovation-center/precision-conservation/chesapeake-bay-program/
CBP Objective3 Contacts:
Louis Keddell Ali Shokoufandeh
Objective 3 Project Lead Senior Associate Dean for Research |
Chesapeake Conservancy Drexel Academy of Natural Sciences
lkeddell@chesapeakeconservancy.org as79@drexel.edu
Katie Walker Scott Haag
Geospatial Analyst Section Leader Environmental Data Science | Drexel
Chesapeake Conservancy Academy of Natural Sciences
kwalker@chesapeakeconservancy.org smh362@drexel.edu

John Dawes

Executive Director

Chesapeake Commons
Dawes@chesapeakecommons.org


http://conservationinnovationcenter.org/
https://chesapeakeconservancy.org/conservation-innovation-center/precision-conservation/chesapeake-bay-program/

