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Project/Task Organization  

The project partners involved in implementation will be the Red Lake Watershed District, 
Marshall-Beltrami SWCD, HDR Engineering, Red Lake SWCD, and the Red Lake DNR. 
Any work these partners can accomplish for the project will help minimize the expenses 
incurred by the RLWD. The Marshall-Beltrami SWCD can conduct monitoring within 
Beltrami County and Marshall County. The Red Lake SWCD can help with sampling 
within Red Lake County. The assistance with sampling will be especially valuable in the 
case that tile is flowing, but RLWD staff are not able to collect samples. The Marshall-
Beltrami SWCD will likely collect the majority of the samples collected at the Marshall 
and Beltrami County sites because they are willing to do so and also because these sites 
are out of the way for RLWD staff and are not located near any other RLWD 
monitoring projects. HDR Engineering will assist the RLWD in designing an accurate 
flow monitoring system for making comparisons between tile drainage and surface 
drainage.  
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Red Lake Band of Chippewa, Wild Rice Producer, Clearwater County 

 

Clearwater Rice, Wild Rice Producer, Clearwater County 
o Rod Skoe, Owner 
o Don Barron 

 

Stanley Farms, Inc., Landowner and Farmer, Marshall and Beltrami Counties 
o Todd Stanley 
o Arnold Stanley 

 

James and Steven Sparby, Landowners and Farmers, Marshall County 
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Problem Identification/Background 

Background  

The Red Lake Watershed District has received a $17,500 grant from the Northwest 
Minnesota Foundation to study the effects of tile drainage on water quality. The Red 
Lake Watershed Farm to Stream Project will compare different tiling techniques, tile 
drainage with surface drainage, and agricultural drainage with natural drainage. The 
original cost of the project is $35,000. Due to increasing interest in the project, additional 
funding for accurate flow monitoring was provided by the Red River Watershed 
Management Board. The Marshall-Beltrami SWCD also received a grant for collecting 
tile drainage water quality samples in Beltrami County. The study will be conducted in 
2005 and 2006 with the possibility that flow monitoring may continue into the future. 
Results will be presented in the form of a scientific report and will be summarized for 
informational pamphlets as well. Study results will also be available on the RLWD 
website (http://www.redlakewatershed.org/projects.html).  

The amount of tile drainage within the Red River Valley has been increasing, as has 
interest in its effects upon water quality and flow volume. Tile drainage may reduce the 
amount of soil erosion, total suspended solids loadings, and total phosphorus 
concentrations. One criticism of tile drainage is that it may be introducing high 
concentrations of nitrates to steams and rivers. Some drainage management practices may 
be able to reduce nitrogen losses through increased denitrification and reduced leaching. 
These methods include proper nutrient management, shallow tile drainage, and controlled 
tile drainage.   

Water quality samples will be collected and analyzed for total suspended solids, total 
phosphorus, total nitrogen, and nitrates. Field measurements will be conducted for 
dissolved oxygen, temperature, conductivity, pH, turbidity, and transparency where 
possible. Turbidity analysis will be conducted at all sampling sites. Flow will be 
monitored continuously at each monitoring site so that loads can be calculated and 
compared. If additional funding is received, flow will be monitored from tile drained 
fields surface drained fields to determine the effect of tile drainage on peak flows and 
total flows when compared to surface drainage. Monitoring sites will be chosen for each 
comparison (water quality and/or quantity) so that land use and soil characteristics are 
comparable. The different types of tile drainage outlets that will be compared include 
gravity outlets, pumping stations, and water control structures. The primary goal of this 
study is to successfully collect water quality and flow data from gravity tile drainage 
outlets, pumped tile drainage outlets, controlled tile drainage outlets, surface drainage, 
and reference sites. Study areas will be located in the Clearwater River watershed in Red 
Lake and Clearwater Counties, and also in the Thief River watershed near Grygla.      

http://www.redlakewatershed.org/projects.html
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Project Goals  

1. Document sediment and nutrient concentrations from tile drainage in the Red 
River Basin. 

2. Document sediment and nutrient concentrations from different types of tile 
outlets.  

3. Compare sediment and nutrient concentrations from tile drainage with 
concentrations from surface drainage and natural background levels. 

4. Accurately study the effect that tile drainage has upon flow. 
a. Peak flow volumes versus surface drainage 
b. Total flow volume versus surface drainage 

5. Collect an amount of data that is sufficient for drawing conclusions. 
6. Provide information that can be used for decision making within the Red River 

Basin.     



8 

Project/Task Description 

Project Budget 

NWF Cash In-Kind TOTAL

A. Salaries and Wages

$13,500 $7,250 $20,750
B. Fringe Benefits

$0 $0 $0

A. Space Costs

$0
B. Rental, Lease,  or Equip. 

Purchase
$3,250 $3,250

C. Technology Related 
Expenses

$0
D. Consumable Expenses

$0
E. Travel

$0
F. Telephone

$0
G. Evaluation                   (not 

to exceed 5% of total project 
cost) $1,500 $1,500

H. Laboratory Analysis

$4,000 $5,000 $0 $9,000
I. Printing Costs

$200 $200
J. Construction Materials 

(monitoring station setup)
$300 $300

TOTAL COSTS $17,500 $8,750 $8,750 $35,000

II. CONSULTANTS & 
CONTRACT SERVICES

III. NON-PERSONNEL

Red Lake Watershed Farm to Stream Project Budget
Other Sources

Expenditures

I. PERSONNEL
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NWMF % 50.00%
Match % 50.00% Cash 50.00% of Match

Inkind 50.00% of Match

Requirements
1 50% Match
2
3

Organization Cash In-Kind
RLWD $8,750.00 $3,750.00
RLDNR $2,000.00
RL SWCD $1,500.00
M-B SWCD $1,500.00
MPCA
Totals $8,750.00 $8,750.00
Percentages 50.00% 50.00%
Grand Total $17,500.00

Match Budget Explanation

No more than 50% of the match can be in-kind
50% of the match, or 25% of the whole project, must be cash

  

Payment Schedule:  

Unless specifically agreed to in writing by NWF, the grant award shall be requested and 
paid as indicated below (payment can be requested by completing the Interim Activity 
Report and Request for Payment form):   

Payment Date

 

Payment Amount

  

December 1, 2004 $4,375.00  
July 1, 2005 $4,375.00  
January 1, 2006 $4,375.00  
July 1, 2006 $4,375.00  

Project Statistics

  

Water Quality Analysis Costs 
Nitrates $10.00 

 

Total Suspended Solids $9.00  
Total Phosphorus $12.00 
Orthophosphorus $9.00 
Total Nitrogen* $22.00 
Total $62.00 

 

*Need to verify   

 

Total number of samples that can be collected according to the budget:  145 

 

Number of samples per year:  72  73 

 

Number of weeks in study period:  Up to 30 open-water weeks 

 

Number of sites at a bi-weekly schedule  7  
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Sampling Sites  

Monitoring for this project is essentially taking place in three areas. These areas include 
Red Lake County  near Brooks, Clearwater County wild rice paddies, and Marshall 
County  near Grygla.   

The Red Lake County sites on Bachand and Yaggie land will be used to monitor water 
quality and quantity. The sites are located east of Brooks, MN in Red Lake County. The 
flow monitoring at the Red Lake County sites is sponsored by the Red River Watershed 
Management Board and involves installation of specialized flow measurement structures. 
The flow monitoring is directed by Nate Dalager from HDR Engineering. The RLWD 
conducts regular water quality monitoring at these sties and provides assistance to the 
water quantity monitoring part of the project.   

The Clearwater County monitoring sites compare water quality among different types of 
drainage and outlet types in wild rice paddies. In 2005, Red Lake Band of Chippewa rice 
paddies were monitored. The types of drainage compared include surface drainage via 
internal ditches, pattern tile drainage that flows to internal ditches, and main line tile 
drainage that is piped through a dike and into a grassed waterway. In 2005, some sites 
were scouted on the Clearwater Rice farm. It is possible that these sites may be monitored 
during the summer of 2006 in place of the Red Lake Nation sites if a comparable mix of 
drainage types can be found. The Red Lake Watershed District conducts the water quality 
monitoring at these sites.   

The sites in Marshall and Beltrami County are located within 7.7 miles of each other and 
compare water quality among gravity tile, pumped tile, surface drainage, and natural 
background (non-impacted) sites. These sites are primarily monitored by Lisa Newton of 
the Marshall-Beltrami County Soil and Water Conservation District.   

Site Descriptions

  

Red Lake County Sites:  

Bachand Tile + Surface.

  

This site was monitored and sampled at the beginning of the project, before flow 
measurement structures were installed at the Bachand monitoring site.  Samples and field 
measurements were taken from the upstream end of the culvert. The water at this site 
originated from both surface and tile drainage. Samples are no longer collected here, but 
instead are collected at the Bachand Surface and Bachand Tile monitoring sites. This site 
and the Bachand Tile and Bachand Surface sites are located along Hwy 92, east of 
Brooks, Minnesota. This field is located in Section 8 of Lambert Township in Red Lake 
County. Drainage is monitored where it crosses Highway 92 on the south side of Section 
8.    
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Bachand Tile

   
This is the water control structure that was installed on the end of a main line tile line. 
Water comes into the structure through the tile line, flows over a v-notch weir, and then 
exits the tile line. The structure is locked with a RLWD padlock. Samples can be 
collected from the stream of water coming through the weir without contaminating the 
sample water. Do not dip sample bottles in the water pooled on the upstream (field) side 
of the weir. Instead, hold the bottle on the downstream side of the weir and catch the 
water after it has come through the weir. Use this same method for the turbidity vial. 
Field measurements for dissolved oxygen, conductivity, temperature, and pH can be 
taken at this site, with some caution. Rinse the probe with distilled water or water flowing 
over the weir before inserting the probe into the water pooled on the upstream side of the 
weir. A HOBO Water Level Data Logger is placed on the bottom of the field side of the 
water control structure.   

Bachand Surface

  

This monitoring site is the h-flume installed to catch and measure any surface runoff that 
comes from the Bachand field. Dip samples can be taken from the end of the structure. 
There is a HOBO Water Level Data Logger installed within the stilling well on the side 
of the structure. The stilling well has a locking cap that is secured with a RLWD padlock. 
Some landscaping has been done to ensure that water coming from the field funnels 
through the structure. Erosion control fiber blanket was installed around the structure to 
minimize erosion from ground disturbed during installation.   

 

Figure 1. Stilling Well and Gauge on Bachand Surface Stilling Well  
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Yaggie 1

  
This was actually the second site that was seriously considered as a surface drained site 
with which to compare the Bachand tile drained site. The first site considered was south 
of Hwy 92 on a field owned by Keith Swenson - near a University of Minnesota tile 
drainage research plot. When it was determined that the Swenson site would not work for 
accurate flow measurement without adverse affects to the farmer s crop, new sites were 
scouted for the project. The first choice was the Yaggie 1 site. This monitoring site 
receives water from surface drainage on Kevin Yaggie and LeRoy Robert Carriere land. 
Initially, the outfall end of the culvert looked like a good place for a flume. 
Unfortunately, when the Lost River floods it rises to the level of the culvert. This would 
reduce the accuracy of flow measurements during periods of high flow. The downstream 
end of the culvert is lower because of the drop structure on the upstream end. So, this site 
was abandoned in favor of Yaggie 2. The site is located on the north side of Section 1 of 
Poplar Township in Red Lake County, just east of the middle of the north end of the 
section.   

Yaggie 2

  

This site is located west of Yaggie 1 along a township road in Poplar River Township. 
There is more of a fall between the downstream end of this culvert and the Lost River 
than there is at the Yaggie 1 site. Therefore this site will be the official site for measuring 
flow from a surface-drained field. Flow will be measured with an h-flume identical to the 
one at the Bachand Surface site. This site is located along north side of Section 1 of 
Poplar Township in Red Lake County, near the northwest corner of the section.   

Clearwater County Wild Rice Paddy Sites:  

RLN Surface

  

This site is located at the outlet of a Red Lake Band of Chippewa wild rice paddy that is 
drained by internal surface ditches. Samples are collected from the water control 
structure. This is a good site for flow measurement because the water control structure 
exhibits weir flow. Flow was measured using a HOBO Water Level Data Logger housed 
within a stilling well that was attached to the side of the water control structure. An 
additional HOBO Water Level Data Logger was suspended within the stilling well (near 
the top) for the collection of data for barometric compensation. Samples at this site are 
best collected using the Sludge Nabber. Bottles can be filled by lowering them into the 
structure and holding them under the flow that is falling over the stoplogs. This wild rice 
paddy discharges directly into the Clearwater River. This outlet is located near the 
northeast corner of Section 22 of Hangaard Township in Clearwater County.      
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RLN Tiled

  
This site is located at the outlet of a Red Lake Band of Chippewa wild rice paddy that has 
tile drains within the paddy that drain into surface ditches that flow along the inside of the 
dike surrounding the paddy. Due to backwater from the next paddy, this site doesn t 
exhibit weir flow very much, so flow will not be quantifiable at this site. Stage records 
collected with a HOBO Water Level Data Logger and field notes will used to show the 
relative level and amount of water flowing through the outlet and not the precise amount 
(water level can be used to help explain sample results). Sampling at this site can either 
be done carefully with a Van Dorn sampler (avoid disturbing bottom sediment), or can be 
done using the extended dip method (clamp attached to the end of a pole) described in the 
Sampling Methods section of this QAPP. This outlet structure is located on a dike that 
runs east-to-west and is on the west side of an minimum maintenance access road that 
runs north-to-south along the border of Sections 34 and 35 of Hangaard Township in 
Clearwater County. The outlet structure and dike are located just north of the midway 
point of Section 34 of Hangaard Township.   

RLN Main Line Tile

  

This water control structure drains water from a paddy in which tile lines drain into a 
main line tile. The main line tile then crosses the dike (which is a road) and flows through 
a water control structure to a grassed waterway. The structure is located on the north side 
of the northwest corner of the northeast corner of Section 3 of Winsor Township in 
Clearwater County,  along the south side of the road that runs along the border of Winsor 
and Hangaard Township.   

Clearwater Rice

  

This wild rice operation is owned by (State Senator) Rod Skoe. Don Barron, a retired soil 
scientist and advisor to this project, is also involved with this wild rice operation. A 
downside to using Clearwater Rice is that Stage would be more difficult to measure 
without obstructing the operation of the water control structures. Stilling wells would 
need to be place inside the structures instead of beside the structures (as was done at the 
Red Lake Band of Chippewa paddies. The structures are also narrower and placed within 
the dike so collecting a sample without disturbing the rust that lines the inner walls of the 
structure is difficult. One sample was collected in 2005 from a main-line tile outlet. The 
water level within the structure was low. The small size of the structure meant that a 
Kemmerer sampler had to be used. Because the water level was low and a vertical 
sampler was used, only a small amount of water could be collected at a time.   



14 


