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TYPICAL ND DRAINAGE PROJECTS:  

Pattern Tiling

Spot Tiling

Surface Ditches



TYPICAL QUESTION:  



HOW DOES NRCS ANSWER?        

NATIONAL GUIDANCE:  NATIONAL ENGINEERING HANDBOOK CH 19, HYDROLOGY TOOLS 
FOR WETLAND DETERMATION (2004)

DEPENDING ON WETLAND TYPE AND HYDROLOGIC REGIME:

 STREAM/LAKE GAGE OR MONITORING WELL DATA BASED STATISTICAL DETERMINATION 
OF THE ELEVATION, FREQUENCY, AND DURATION OF INUNDATION

 SCOPE AND EFFECT EQUATIONS: ELLIPSE, HOGHOUDT, VAN SCHILFGAARDE, KIRKHAM

 DAILY WATER BALANCE MODELING- PRECIP, RUNOFF, GW INFLOW, EVAP, ET, SOIL 
PARAMETERS, DRAINAGE SYSTEM PARAMETERS (SPAW, DRAINMOD) 



HOW DID/DOES NORTH DAKOTA NRCS ANSWER?        

• 2004-2015:

 RIPARIAN WETLANDS- USE STREAM/LAKE GAGE DATA (??)

OTHERS- USE VAN SCHILFGAARDE SCOPE AND EFFECT 
EQUATION



VAN SCHILFGAARDE EQUATION: 



ITERATIVE CALCULATION PROCESS:

1) Use with the known depth, “a”, in place of “de” to determine 
Estimated spacing, S’

2) Use Estimated spacing, S’ in Appropriate Equation to determine 
Equivalent Depth “de” , which replaces “a” in the van Schilfgaarde
Equation for final computations

3) Use “de” to determine the Spacing, S, in the van Schilfgaarde
Equation 

4) Compare the Estimated S’ to S, if they are within 10% of each 
other, the Difference Can Be Assumed to be Negligible.  If the 
Difference is More Than 10%, use the Calculated S Value as S’, 
Repeat Calculations until the S’ and S Values are Within 10% 



IN 2006, ND HY ENGINEER MADE STATEWIDE RUNS OF ND DRAIN BASED ON SOILS DATA AT 
THE TIME AND CREATED COUNTY WIDE SPREADSHEETS DISTRIBUTED PUBLICLY VIA EFOTG:       

DID NOT COMPUTE FOR OPEN DITCHES, OR FOR DEPTHS GREATER THAN 6 FT.
SOILS DATA CHANGES AFTER THAT 2006 DATE WERE NOT CONSIDERED.  

* LARGEST LATERAL EFFECT OF ANY SOIL WITHIN THE MAP UNIT MAKING UP AT LEAST
10% OF THE UNIT BY AREA GOVERNS 

* WINTER OF 2014, WE RECOMPUTED OLD SOILS DATA FOR OPEN DITCHES AND DOWN
TO 9 FT  IN DEPTH



SOME INPUTS STRAIGHT FORWARD:

t =  time allowed for water table to drop from mo to m (at the time a map was 
utilized based on the ND county)
de = 10 ft assumed depth from drain to impermeable layer 
mo = assumed as depth of proposed ditch or tile (to centerline)
m = mo minus drawdown of 0.5 to 1.0 ft dependent on soil type
s = 0.1 inch assumption for water trapped due to surface roughness
re = based on drainage structure:



SATURATED HYDRAULIC CONDUCTIVITY: 



SATURATED HYDRAULIC CONDUCTIVITY: 



SATURATED HYDRAULIC CONDUCTIVITY: 





2012 PRARIE POTHOLE STATES TILE SET-BACK COMMITTEE CONVENED:
(ND, SD, MN, IA AND NRCS NATIONAL TECHNICAL STAFF)

*GOAL WAS TO DEVELOP TECHNICALLY DEFENSIBLE, CONSISTENT APPROACH ACROSS THE 4 STATES

*COMMITTEE RECOMMENDATIONS:

EACH STATE SOIL SCIENTIST SHOULD DEVELOP A LIST OF SOILS CORRESPONDING TO WETLAND 
HYDRAULIC FUNCTION

VAN SCHILFGAARDE SHOULD BE UTILZED ON:  RECHARGE, UPLAND, MINERAL FLATS TYPE WETLANDS

RESULTS OF VAN SCHILFGAARDE SHOULD BE ROUNDED UP TO NEAREST 10 FT AND SET AT MINIMUM 
50 FT, MAXIMUM 400 FT BASED ON MODEL LIMITATIONS

DRAWDOWN OF 1.0 FT SHOULD BE UTILIZED REGARDLESS OF SOIL TYPE

A DRAWDOWN TIME OF 14 DAYS SHOULD BE UTILIZED, AS OUTLINED IN THE NATIONAL FOOD 
SECURITY ACT MANUAL



2015/16 ND LATERAL EFFECTS WORK:

• DEVELOPED AN AUTOMATED METHODOLOGY TO TRANSFER WEBSOIL SURVEY 
INFORMATION, THROUGH ROSETTA AND ND DRAIN…EFFICIENTLY

• UTILIZED THE MOST RECENT METHODOLOGY RECOMMENDED BY NATIONAL EXPERTS FOR 
SOILS BASED INPUT PARAMETERS

• IMPLEMENTED THE 2012 TILE SETBACK COMMITTEE RECOMMENDATIONS:

THIS WILL ALLOW US TO REGENERATE RESULTS WITH THE ANNUAL REFRESH OF WEB SOIL 
SURVEY.



POSTED RESULTS ON ND NRCS ENGINEERING WEBSITE







WETLAND TYPES (PRESENT IN ND) WHERE VAN SCHILFGAARDE NOT APPROPRIATE:

 RIVERINE

 DISCHARGE DEPRESSIONAL WETLANDS

 HIGH WATER TABLE SANDS

 FLOW THROUGH WETLANDS

LATERAL EFFECTS ESTIMATES BEING HANDLED OUT OF THE STATE OFFICE BY 
SOILS/ENGINEERING STAFF USING AVAILABLE SOILS DATA, WELL LOGS, GROUNDWATER 
STUDIES, TOPOGRAPHIC DATA, RIVER GAUGE INFORMATION, ETC.  



FLOW THROUGH WETLANDS
SOME RELAVENT QUESTIONS:

• WHICH WAY IS GROUNDWATER FLOWING?
• IS THERE AN IMPERVIOUS LAYER?
• WHAT IS THE FLOW CAPACITY OF THE DRAIN VERSUS THE 

AVERAGE INFLOW VOLUME?



EXAMPLE SITE #1- FLOW THROUGH WETLAND

96.92=GS/GW

98.96=GS, 95.96=TILE
99.40=GS, 97.91=GW

NO IMPERMEABLE LAYERS
LARGE SURFACE WATERSHED



PROFILE:

DETERMINATIONS BASED ON FIELD VISIT:

• COMBINATION OF GROUNDWATER AND SURFACE WATER INFLOW FEEDS THIS WETLAND
• BASED ON ELEV OF HYDRIC INDICATORS ON SITE, GROUNDWATER FLOWS WITH SURFACE WATER AND 

NO IMPERVIOUS LAYER IS PRESENT
• TILE MAY INTERCEPT UP TO 50% OF GROUNDWATER FLOWS FROM THE SOUTHWEST
• TILE NOT LIKLEY TO INTERCEPT OVER 30% OF CONTRIBUTING SURFACE WATER FLOWS HOWEVER
• CURRENTLY PERFORATED MAINLINE IS WITHIN 3 X Le DISTANCE OF WETLAND, SO CONVERT TO SOLID 

FOR UP TO 64 FT PERPENDICULAR TO WETLAND BOUNDARY



DISCHARGE DEPRESSIONAL WETLANDS
SOME RELAVENT QUESTIONS:

• WHICH WAY IS GROUNDWATER FLOWING?
• IS THERE AN IMPERVIOUS LAYER?
• WHAT IS THE FLOW CAPACITY OF THE DRAIN VERSUS THE 

AVERAGE GROUNDWATER INFLOW VOLUME?



EXAMPLE SITE #2- WETLAND IN HIGH WATER TABLE SANDS



LARGE PERCENTAGE OF SURFACE DA TO BE DRAINED:

WETLANDS AT THE SURFACE INTERSECTION OF A SWC STUDIED GROUND ACQUIFER:

* GROUNDWATER INFLOW ESTIMATED AT 27 CFS

* TILE DRAIN CAPACITY ESTIMATED AT 1 CFS



WILL THE DRAINAGE SYSTEM HAVE ANY IMPACT ON WETLANDS?

WILL THE DRAINAGE SYSTEM HAVE ANY IMPACT ON GROUNDWATER IN THE CROP FIELDS?



GOALS FOR THESE “NON-VS” WETLAND TYPE  SITUATIONS”:

• <14 DAY RESPONSE TIME TO REQUESTS

• MAKE THE BEST TECHNICAL RECOMMENDATION WE CAN WITH AVAILABLE DATA

• CONTINUE TO LEARN & COLLECT INFORMATION, AND SHARE WITH THOSE WORKING 
ON DRAINAGE IN ND
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