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Examples of degraded riparian areas



Examples of degraded riparian areas



What’s the problem?What’s the problem?

Nonpoint Source Pollution is the leading Nonpoint Source Pollution is the leading 
cause of impairmentcause of impairment
–– 60% Agriculture60% Agriculture
–– 17% Hydrologic or Habitat Modification17% Hydrologic or Habitat Modification
–– 10% Riparian Vegetation Removal10% Riparian Vegetation Removal

7070--90% Natural Riparian Ecosystems Gone90% Natural Riparian Ecosystems Gone



Benefits of a Healthy Riparian Benefits of a Healthy Riparian 
ZoneZone

Erosion Control and Streambank StabilityErosion Control and Streambank Stability
Water Quality Water Quality 
Wildlife Habitat and BiodiversityWildlife Habitat and Biodiversity

Flood Damage ReductionFlood Damage Reduction

Recreation and EducationRecreation and Education



Cropland Runoff Control Managed Forest Undisturbed
Forest Stream Channel

Ideal Riparian Buffer



Examples of healthy riparian areas



How do we have proper How do we have proper 
functioning Riparian Buffers?functioning Riparian Buffers?

Restoration

Protection

Management



Project ProgressProject Progress

••332 Riparian Management Plans332 Riparian Management Plans

••65 miles of riparian restoration65 miles of riparian restoration

••7 Demonstration Sites7 Demonstration Sites

••Over 300 requestsOver 300 requests



Definition of RiparianDefinition of Riparian
""At the smallest scale, the riparian zone is the At the smallest scale, the riparian zone is the 
immediate water's edge where some immediate water's edge where some 
specialized plants and animals form a distinct specialized plants and animals form a distinct 
community.  community.  
At a larger scale, the riparian zone is the area At a larger scale, the riparian zone is the area 
periodically flooded by highperiodically flooded by high--water, the stream water, the stream 
banks and floodplain.  banks and floodplain.  
At the largest scale, the riparian zone is the At the largest scale, the riparian zone is the 
band of land that has significant influence on band of land that has significant influence on 
the stream ecosystem, and/or is significantly the stream ecosystem, and/or is significantly 
influenced by the streaminfluenced by the stream.”  Malcomb Hunter.”  Malcomb Hunter



Assessing Restoration NeedAssessing Restoration Need

Utilize existing informationUtilize existing information
TechnologyTechnology
Local knowledgeLocal knowledge
Field reconnaissanceField reconnaissance





Good
Threatened
Fair
Poor
Not Assessed



Use of LiDar and aerial photo for riparian assessment.



Working with landowners and local agencies to assess 
problems and implement solutions.



Three levels of riparian 
reconnaissance:

Government aerial



Three levels of riparian 
reconnaissance:

Local aerial



Three levels of riparian 
reconnaissance:

Ground



Using GPS and GIS for riparian assessment and reconnaissance



Prioritizing ProjectsPrioritizing Projects
and and 

Choosing SolutionsChoosing Solutions

Scale of the problemScale of the problem
Complexity of solutionComplexity of solution
Cost to benefit ratioCost to benefit ratio
CooperationCooperation
$$$$$$$$$$



Large scale problems with complex solutions



Large scale problems with complex solutions



Small scale problems with relatively simple solutions



Large scale problems with relatively simple solutions











Project OrganizationProject Organization

Advisory Committee:Advisory Committee:
–– Local landownersLocal landowners

North Dakota
Game & Fish



Restoration ExamplesRestoration Examples

““Lessons by Mother Nature”Lessons by Mother Nature”



Turtle River after 20 
in rainfall event



Reshaping and 
bioengineering design



Two months after completed restoration



Grand Forks 
Country Club





Bank reshaping 
completed March 2001

Grand Forks 
Country Club



Project Completed
August 2001

Grand Forks 
Country Club



Slump continues to move after 10 in rainfall and 
continued golf course watering. (2002)





Turtle River near residence after 20 in rainfall



Same residential Turtle River site after NRCS design and Riparian 
Project bioengineering completion



Assessment of eroding Turtle River 
bank with possible solution of rock 

jetty.



Park River Park River 
RestorationRestoration



After bank reshaping, student volunteer install willow stakes and 
sedge plugs. (Fall of construction)



Flooding the following 
spring damages 

bioengineering because of 
narrow channel and no 

time for root development.



Damage is repaired with rock toe, slight channel modification and 
installation of willow posts.



Constructed wetlands for treatment of field runofff and wildlife habitat 
development.



Assessing RestorationAssessing Restoration
(Success?)(Success?)

Photopoint MonitoringPhotopoint Monitoring
Stream Visual AssessmentStream Visual Assessment
Channel CharacteristicsChannel Characteristics
Invertebrate AssemblagesInvertebrate Assemblages
Vegetation SurveyVegetation Survey
Water Quality MeasuresWater Quality Measures



Biological monitoring for habitat 
improvement at restoration reaches



River reach protected 
through cooperative 

NRCS/Riparian Project 
efforts



Riparian Project Best Management Practices and Cost Estimates.
Machine tree planting (scalp plant - may include site preparation) $16 - $27 / HLFT

Hand planting rooted and non-rooted tree stock. $0.40 - $1.20 / tree

Hand planting 2' non-rooted stakes (also joint planting in rip-rap) $0.80 - $1.50 / tree

Planting willow posts (4' and 6') using auger or waterjet stinger $10 - $12 / post

Willow fascines $5.99 - $7.99 / foot

Timber Stand Improvement (Scarification) $106 / acre

Direct seeding of trees $520 / acre

Site preparation for tree planting or bio-engineering $40 -$106 / acre

Reshaping stream banks to stable slope (earth moving) $1.20 - $2.20 / cu yd.

Placement of rock toe $15 - $25 / cu yd.

Installation of root wads $100 / root wad

Vegetated gabions $76 - $125 / gabion

Engineering design and oversight $78 - $120 / hour

Cultural Resources Survey (conducted where necessary) $500 - $850 / site



Red River Basin Riparian Project Red River Basin Riparian Project 
Informational ProductsInformational Products

Website  Website  
www.health.state.nd.us/RRBRPwww.health.state.nd.us/RRBRP

ReportsReports
ND Forestry BMP manualND Forestry BMP manual
Workshops and trainingWorkshops and training
Site maps and photosSite maps and photos
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