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Agenda
• Welcome, Poll (10 min)

• Critical Source Area Handbook - Tate Wentz, Arkansas Dept 
of Agriculture, Water Quality Division Manager (20 min)

• Oklahoma's use of HAWQS method - Shanon Phillips, 
Oklahoma Conservation Commission, Water Quality Division 
Director (20 min)

• Illinois River Watershed Partnership identification and 
implementation of BMPs - Leif Kindberg, (Illinois River 
Watershed Partnership Director (20 min)

• Q&A (20 min)
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Zoom Webinar Reminders 

• Use Q&A Box - last 15 minutes (Vote up!)

• Use Zoom Direct Message feature to Aysha if 
having technical difficulties

• Email with resources to follow each webinar

• Recordings posted on the webinar series site the 
following Monday

• Evaluation survey in the Chat Box
• Complete to be entered to win a $25 gift card!!
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Time for 3 polls!
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Planning and Implementation of 
Conservation in Critical Source Areas 

through Watershed Based Management 
Planning in a Multi-Jurisdictional 

Watershed
Tate Wentz · Water Quality Section Manager · Arkansas Dept. of Agriculture

Shanon Phillips · Water Quality Division Director · Oklahoma Conservation Commission 

Leif Kindberg · Director · Illinois River Watershed Partnership



Tate 
Wentz

Shanon  
Phillips

Leif  
Kindberg

Water Quality Section Manager 
Arkansas Dept. of Agriculture

Water Quality Division Director 
Oklahoma Conservation Commission 

Director 
Illinois River Watershed Partnership



11:00PM….Introductions
11:10PM…Highlight key components and methodologies of the
 CSA Handbook; 
11:30PM…Oklahoma’s use of Hydrologic and Analysis Water
 QualitySystem (HAWQS) to achieve watershed prioritization
11:50PM…How the Illinois River Watershed Partnership, a local
 non-profit, has guided local-level identification and
 implementation of BMPs across watershed sub-basins
12:15PM…Q&A 
12:30PM…Conclude

All times are CST

Today’s Training Session







Watershed management planning 
is a process that results in a plan 
or a blueprint of how to best 
protect and improve the water 
quality and other natural 
resources in a watershed.

What is a Watershed Management Plan?

https://www.epa.gov/sites/default/files/2015-09/documents/2008_04_18_nps_watershed_handbook_handbook-2.pdf



EPA 9 Elements
1.Element A – Causes/Sources of              

Pollution Identified
2.Element B – Expected Load Reductions             

for Solutions Identified
3.Element C – Nonpoint Source  
 Management Measures Identified
4.Element D – Technical and Financial              

Assistance
5.Element E – Education and Outreach
6.Element F – Implementation Schedule
7.Element G – Milestones Identified
8.Element H – Load Reduction Evaluation           

Criteria
9.Element I – Monitoring



https://www.epa.gov/sites/default/files/2018-08/documents/critical_source_area_identification_and_bmp_selection_final_5-11-18cover.pdf



CSA Identification and BMP Selection

https://www.epa.gov/sites/default/files/2018-08/documents/critical_source_area_identification_and_bmp_selection_final_5-11-18cover.pdf



Establish Priorities

• Restoring impaired waters
• Protecting high-quality 

waters
• Directing resources/BMPs 

to where they are needed

Arkansas’s 2022 Draft 303(d) List



Describe Connections
Point 

Sources

Weather 
Data

Land Cover 
(NLCD 2019)

Topography 
(DEM)

Soils 
(SSURGO)

Land Use and 
Management Practices



Estimate Contributions

Inspection/validation of 
sub-watershed 
contribution 
assumptions

Consideration of 
overlooked contributions

Quantitative/Qualitative 
assessments

https://www.wcc.nrcs.usda.gov/ftpref/wntsc/strmRest/Str
eamCorridorInventoryTechniques.pdf

https://owl.cwp.org/mdocs-posts/urban-subwatershed-
restoration-manual-series-manual-10/



BMP Selection 

https://www.epa.gov/water-research/best-management-practices-bmps-siting-tool 

https://bmpdatabase.org/

https://farmlandinfo.org/media/outcomes-estimation-tools-training-webinar-series/

https://www.epa.gov/water-research/best-management-practices-bmps-siting-tool


https://www.agriculture.arkansas.gov/wp-content/uploads/2022/07/2022-7-21-ANRS-FINAL-PUBLISH.pdf



Example Target CSA’s and BMP Opportunities

Practice E. coli 
Reduction

Sediment 
Reduction

Total N 
Reduction

Total P 
Reduction

Prescribed 
grazing

65% 30% 10% 15%

Stream 
exclusion/ 
controlled 
access

45% 60% 10% 15%

Alternative 
water facility

70% 30% 10% 15%

Herbaceous 
riparian buffer

50% 60% 35% 35%

Forest riparian 
buffer

50% 60% 35% 35%



SWAT ModelInputs Output

Point 
Sources

Weather 
Data

Land Use 
(NLCD 2019)

Topography 
(DEM)

Soils 
(SSURGO)

Land Management 
Practices

Sediment and Nutrient Loads



IRW Sub-Basin Prioritization 
Sediment Loads

• %tile ranks among 
sub-basins



Example Sub-Basin Prioritization 



Example Target CSA’s and BMP Opportunities



Monitoring Progress





Tate Wentz

Water Quality Section Manager

Arkansas Department of Agriculture

Natural Resources Division

O: 501-682-3914 | M: 501-366-6575

Tate.Wentz@agriculture.arkansas.gov

mailto:Tate.Wentz@agriculture.arkansas.gov


Shanon Phillips
Oklahoma Conservation Commission

Shanon



In the good(?) old days, Critical Source 
ID might include…
• Driving every road mile in the 

watershed

• Stream walks to assess streamside 
sources

• Landowner/stakeholder surveys

• $100,000+ per watershed modeling



If it ain’t broke…?
• Oklahoma statutes require watershed-based nonpoint source 

pollution control activities…”  i.e. for the whole state

• Need for modeling at the HUC 12 scale (ave 23,000 acres)

• Need to update  and share models

• Developing independent models for each watershed is costly and 
time-consuming

• Stakeholders need a tool they can use to help 
evaluate/predict/prioritize programs



What is HAWQS ?

• Hydrologic and Water Quality 
System (HAWQS)

• Developed by TX A&M for EPA

• Establishes a baseline SWAT model 
hydrologically and chemically 
calibrated at the HUC 8 (avg. 
256,000 acre) scale

• Open-sourced

• Input data continuously updated 
by TX A&M

• HAWQS models are publicly 
available and permanently stored

• Other models (lakes, 
groundwater, etc.) can be linked 
& stored in HAWQS

The SWAT Model

Reference:  https://hawqs.tamu.edu/#/

https://hawqs.tamu.edu/#/


https://ok.hawqs.ta
mu.edu/#/



Strengths and Limitations of OK - HAWQS
• Strengths-

• Public domain, automatic data updates 

• No GIS software or knowledge required

• “Standard” assessments + additional tools 
for complex analyses

• Can link to other models

• Calibrated

• 90% reduction in time and effort for 
SWAT-based environmental assessments

• Limitations-

• Available data may be limited

• Spatial/temporal

• Flow separation

• Land management

• Limitations inherent to SWAT
• Daily estimates using monthly input data

• Routing pollutants through subbasins

• In-stream pollutant dynamics



Applications of OK - HAWQS

• Identify critical source areas

• Test conservation practice scenarios

• Test how changing watershed impacts water quantity
• Climate change
• Urbanization
• Etc.

• Help visualize challenges



Examples of OK HAWQS/SWAT Application for Critical 
Source ID:  Little Beaver Creek

• Impaired for bacteria, total dissolved 
solids, and benthic 
macroinvertebrates

• USDA NRCS National Water Quality 
Initiative (NWQI) Watershed

• Landuse: Range (63%) & Cropland 
(22%)



Little Beaver NWQI Project

• HAWQS outputs used to ID critical 
source regions in each contributing 
HUC12 watershed

• HAWQs model predicts pollutant 
loading by Landuse category

• Demo HAWQS reliability to local 
NRCS through ground-truthing

• NRCS uses HAWQS predictors to 
target landowners for EQIP/NWQI 
funding

Priority Classification of 
Headwaters of Little 
Beaver Creek- upper-
most HUC 12- Most 
critical (1) to least 
critical (5)

Sediment 
contributions 
by landuse and 
slope



Little Beaver NWQI- Practice Installation Begins in 2014

• Enrolled 43 
landowners in 
contracts

• Installed 
practices on at 
least 6400 
acres

• Delisted 
stream for 
E.coli in 2020

Little Beaver E. coli Concentrations

Years E. coli Geomean (cfu/100 ml) N

2004-06 285.5 10

2009-11 212.3 9

2014-16 149.2 10

2016-18 132.6 13

2018-20 111.7 9

2020-22 65.77 9

2022-23 80.5 10



Critical Source ID with HAWQS:  Illinois River Watershed

• Two-state watershed

• Long history of water quality 
protection/restoration programs

• Priority for both states

• Need to update management 
plans



OK HAWQS Illinois River Application

• Predict areas contributing most to 
sediment and nutrient loads

• Simulate benefits (relative) of conservation 
practice installation

• Evaluate implementation needs to achieve 
water quality standards

• Guide stakeholders in updating watershed 
plans

Total Sediment to the River



Illinois River HAWQS development enabled improvements 
to HAWQS (National and OK HAWQS) 

• Conservation practice 
implementation drop-down menu

• Improved baseflow separation

• Flood frequency analysis

• Integration of climate models and 
CE Qual-WQ 



Illinois River HAWQS status and future

• Draft calibrated models developed, but not 
finalized.  
• Models aren’t identical and that is OK 

• Stakeholder meetings ongoing

• Next steps: 
• use models to support stakeholder prioritization of 

conservation programs
• Update watershed plans for both states

• OK-HAWQS is improved for use in other 
watersheds through the Illinois River model.



Questions
Contact Info: 

shanon.phillips@conservation.ok.gov



Leif Kindberg
Executive Director

IMPLEMENTATION OF 
BMPs IN PRIORITY SUB-
BASINS





irwp.org

IRWP Programs

• Low Impact Development/Green 
Infrastructure

• Riparian Restoration and Landowner 
Services 

• Septic Tank Replacement Program
• Public Education
• Recreation Stewardship
• Water Quality Monitoring 

Mission
IRWP works to improve the integrity of the Illinois River through public education, 

community outreach, and implementation of conservation and restoration practices 

throughout the watershed. 



irwp.org

Local Stakeholders
Consensus-based solutions that support our region

Government
Conservation

Agriculture
• Local producers
• AR Farm Bureau

• OK Farm Bureau
Business

• Tyson
• Simmons

• Arvest

• AGFC
• ANRD

• Quantified 

Ventures

Construction
• Burns & McDonnell
• Crafton Tull

• Springdale Water Utilities
• Cherokee Nation

• GRDATechnic, Res & Ed
• AR Water Resources Center (AWRC)
• NWAMN

• OK Conservation Commission



irwp.org

Implementation Guided by 
State and Local Priorities

Tier 1: Increase or maintain 

downward nutrient trends

Considerations of a rapidly 

growing region its needs

Focusing in on subwatersheds with 

highest priority BMPs



irwp.org

Water Quality

• Many streams which do not meet 
designated use thresholds

AR Subwatershed (2022) 

DRAFT
AU Parameter

Little Osage Creek
AR_11110103_630

AR_11110103_933
Primary Contact E. coli

Moores Creek AR_11110103_026 Primary Contact E. coli

Muddy Fork AR_11110103_027 Primary Contact E. coli

Illinois River

AR_11110103_024

AR_11110103_028
AR_11110103_020
AR_11110103_018

Primary Contact E. coli; 

Turbidity Base/Base Flow

Baron Fork AR_11110103_813 Critical Season DO

Clear Creek AR_11110103_029
Primary/Secondary Contact 

E. coli

Unnamed Tributary of 

Brush Creek
AR_11110103_733 Primary Season DO

Lake Fayetteville AR_11110103_4080 pH - Short Term Continuous

OK Subwatershed (2022) AU Parameter

Flint Creek OK121700060010_00 Oxygen, Dissolved

Illinois River OK121700030280_00

Enterococcus, 

Escherichia coli, 
Phosphorus, Total

Pumpkin Hollow Creek OK121700030090_00 Oxygen, Dissolved

Tyner Creek OK121700050090_00 Oxygen, Dissolved

Barron Fork OK121700050010_00 Phosphorus, Total

Caney Creek OK121700040010_00 Macroinvertebrate Bio

Tenkiller Ferry Lake
OK121700020220_00

OK121700020220_00

Oxygen, Dissolved, 

Chlorophyll‐A, Mercury, 
Phosphorus, Total

Walltrip Branch OK121700050070_00 Macroinvertebrate Bio

Cedar Hollow Creek OK121700030110_00
Macroinvertebrate Bio

Fish Bioassessments

Tahlequah Creek (Town 

Branch)

OK121700030040_00

OK121700030020_00

Enterococcus, 

Escherichia coli

Stick Ross Creek OK121700030030_00 Macroinvertebrate Bio

Park Hill Creek OK121700020270_00 Macroinvertebrate Bio

Elk Creek OK121700020180_00 Oxygen, Dissolved

Chicken Creek OK121700020110_00 Fish Bioassessments

Deep Branch OK121700010020_00 Oxygen, Dissolved



Sources of 
Impairments

Streambank erosion

Landscaping and turf management

Land application of nutrients

Wastewater treatment

Livestock management practices

Septic systems

Construction 

Arkansas Business



Green 
Infrastructure

• EPA 319(h) funded

• To reduce nonpoint source sediment 
and nutrient loads through green 

infrastructure best management 
practices

• 30+ projects over three years

• Develop educational resources, hold 

field tours, and present program 
results and opportunities to municipal 
Planning Commissions, Councils, 

and staff



Riparian 
Restoration 
Program

Focused on proven conservation 

BMP’s
• Constructed wetlands (Practice 656)

• Critical area planting (Practice 342)
• Field borders (Practice 386)

• Filter strips (Practice 393)
• Forest stand improvement (Practice 

666)

• Heavy use area protection (Practice 
561)

• Prescribed grazing (Practice 528)
• Riparian forest buffer (Practice 391)
• And more…



irwp.org

Little Osage Creek Restoration

Before Construction

During Construction

Streambank stabilization and establishment 

of 60-foot riparian buffer along 4,000 linear 

feet with cattle exclusion



irwp.org

Riparian Restoration 
Program Results

• 55 conservation plans prepared 

• 21.49 miles (102% of goal) of 
streambank restored/protected 

• 1,422 acres (107% of goal) serviced 
by alternative watering facilities 

• 101,729 linear feet (135% of goal) 
of fencing installed for rotation 
grazing

10,000 sq foot bioretention to treat stormwater



Septic Tank 

Remediation Program
• Replace or repair failing septic systems 

and promote maintenance 

• Up to 90% grant or zero-interest loan

• 70 installed since 2021; $871,575 

invested in Benton and Washington 

Counties



irwp.org

• 4,085 students from 26 different 

schools in ‘23

• 6,362+ trees planted throughout 

the watershed 

• Ecological monitoring at 11+ sites 

annually

• 4,260 pounds of trash removed 

from the Illinois River and its 

tributaries 

• 217 volunteers involved in water 

quality projects

Other Program Results



irwp.org



irwp.org

THANK YOU

director@irwp.org

irwp.org

Leif Kindberg
Executive Director

479-422-5676
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Next steps in our outcomes estimation journey 

 Join April 3 for the Critical Source Area Identification and 
Management webinar

 Fill out the 8-question (2-min) online evaluation survey

 Schedule a free “coaching” session with us

 Email atappross@farmland.org, RE: Coaching Request

 Order a free print copy of the OET Guide

 Keyword: “AFT outcomes tools”

Please keep in 
touch:

outcomestools@
farmland.org

mailto:mperez@farmland.org
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