
Le Sueur County, MN
Tuesday, October 6, 2015

Board Meeting

Item 5

10:00 am Ducks Unlimited (30 min)

RE: Sanborn Lake

Staff Contact: 
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This material, data and information in these plans is the property of Ducks Unlimited, Inc.  It may not be
used or reproduced for any purpose without the prior written consent of an authorized agent of Ducks
Unlimited, Inc.  Ducks Unlimited, Inc. makes no representation or warranty of any kind regarding this
material, data and information, including, but not limited to, the accuracy of the material, data and
information or its suitability for any purpose.  All use of the material, data and information is at the users
sole risk.  By using any of this material, data and information, user agrees that Ducks Unlimited, Inc. is not
responsible for their use of the material, data and information or the results thereof.

RIPRAP SUPPLY SOURCE SHALL BE
IDENTIFIED FOR INSPECTION BY THE MNDNR FOR INVASIVE SPECIES PRIOR TO TRANSPORTING
ONSITE.

EROSION CONTROL MEASURES SHALL BE INSTALLED CONCURRENTLY
OR WITHIN 24 HOURS AFTER THE START OF WORK AND WILL BE MAINTAINED FOR THE
DURATION OF THE PROJECT. 

THE
CONTRACTOR WILL PROVIDE THE LOCAL ECO-TYPE SEED MIXTURE AND  BE RESPONSIBLE FOR
PLACING SEED IN ACCORDANCE WITH DU SPECIFICATION 402.  

ESTIMATED QUANTITIES

NOTE SPEC.# ITEM UNIT QUANTITY

EMBANKMENT

CULVERT SUPPLY AND INSTALLATION

RIPRAP, REVETMENT, AND AGGREGATE PLACEMENT

STRUCTURAL STEEL

STORMWATER MANAGEMENT AND POLLUTION CONTROL

MISCELLANEOUS
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LAKE SANBORN

HORIZONTAL & VERTICAL CONTROL OPUS SOLUTION- coordinates are UTM Zone 15 grid

coordinates in US feet [NAD 83 (CORS 96)]. They were established from the WGS84

Ellipsoid with information from Trimble R6 receivers on January 28, 2009 and calibrated to an

OPUS position occupied for 2 hours and one minute and sent to NGS for solution. The vertical

control came from the same solution using Geoid 03 CONUS in the NAVD88. The full OPUS

Solution Report is on file at the GPRO Surveying Department in Bismarck, North Dakota.

Note: A tie was made to a DNR benchmark listed on the Lake water level report set 3-7-2002 at

the public access on the North side of the lake a slightly bent 

3

8

"x8" spike, 1.1 above ground in

East side of a 3 foot oak, on side of bank 57' west of CL of the entrance road, and 40' North of the

North edge of the parking area. The DNR listed elevation for that point is 1031.02 feet on

NGVD29. DU shot that same point as elevation 1030.99 feet on NAVD88. MN DNR accepted

adjustment for this area  is that the NAVD 88 datum is 0.22' higher than NGVD 29. All elevations

shown in these plans are NAVD 88 datum.
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SANBORN LAKE
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BORROW AREA

CONTRACTOR WILL "FILL-IN" EXISTING
CHANNEL THAT RUNS OUT OF SANBORN
LAKE AS SHOWN. TOTAL ±275 L.F. FILL
MATERIAL WILL COME FROM BORROW
AREA SHOWN THIS SHEET. PAYMENT
WILL BE BASED ON L.F. CONTRACTOR
SHALL INCLUDE ALL COST ASSOCIATED
WITH SUCH. SEE DETAILS AND NOTES
THIS SHEET.

MULTI-PLATE PIPE ARCH CROSSING
SEE DETAILS AND NOTES SHEET 12.

START FILLN 16,155,534.52E 1,496,306.80

END FILLN 16,155,263.78E 1,496,250.12
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EXISTING CHANNEL FILL, SEE
SHEET 13 FOR DETAILS AND
NOTES.

INSTALL 600 L.F. OF STANDARD SILT
FENCE ALONG CATTAIL EDGE PRIOR
TO ANY DIRT WORK ON "EXISTING
CHANNEL FILL."

MULTI-PLATE PIPE ARCH &
CROSSING. SEE DETAILS AND
NOTES SHEET 12.

INSTALL 200 L.F. OF STANDARD SILT
FENCE AROUND BORROW AREA AS
SHOWN PRIOR TO ANY DIRT WORK.

BORROW AREA, CONTRACTOR WILL
SEED AND MULCH AFTER FINAL GRADING.

DETAIL AREA 1

DETAIL AREA 2

DETAIL AREA 1

DETAIL AREA 2

SANBORN LAKE
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Sanborn Lake Design Report 
Ducks Unlimited, Inc. 
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VI. DESIGN ADDENDUM 
To model the entire watershed system including Ditch 54, Spur Ditch and Sanborn Lake water 
control structure, the HEC RAS and HydroCAD models were revised to include some additional 
elements.  The HEC RAS results for Ditch 54 and the Spur Ditch were the used in conjunction 
with the HydroCAD model to route the flood hydrographs through Sanborn Lake to determine 
lake elevations for each of the runoff events.  Even though the Spur Ditch now routes a portion 
of the inflows directly into Ditch 54, water surface profiles still rise to an elevation which then 
splits inflows and routes them through the existing water control structure.  The revised model 
will take this into consideration to better represent the effects of the proposed versus existing 
conditions. 

As part of the revised model, the proposed water control structure for Sanborn Lake included 
an increased size of the outlet barrel from 36" diameter to 48" diameter.  The proposed weir 
length and full service level remained the same. 

Because the TR-20 runoff method used in HydroCAD produces results considerably higher than 
those estimated in the regression equations, the Curve Number and Time of Concentration 
input variables were modified to produce similar runoffs to those of the regression equations.  
The modified TR-20 input variables and the resulting peak discharge rates are shown in Table 2 
below for each of the subwatersheds.  Table 1 shows the previously used peak flow estimates 
from the regression equations developed by using "StreamStats".  

 
Events 

Existing Sanborn 
Watershed  

Sand Creek at Spur 
Ditch No. 2 

County Ditch 54 - 
Upper Reach 

1-Year 32.5 cfs 118 cfs 53.2 cfs 
2-Year 43.0 cfs 162 cfs 72.1 cfs 
5-Year 75.4 cfs 300 cfs 131 cfs 
10-Year 101 cfs 416 cfs 181 cfs 
25-Year 139 cfs 589 cfs 254 cfs 
50-Year 171 cfs 737 cfs 318 cfs 
100-Year 208 cfs 907 cfs 390 cfs 
Table 1.  Peak Flow Estimates from StreamStats 
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Figure 1. HydroCAD Routing Diagram 
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Altered Sanborn Lake Watershed - Area = 2,325 acres, CN = 60, AMC = 2 
Sand Creek Watershed to Spur - Area = 22,656 acres, CN = 55, AMC = 2 
Ditch 54 Upper Reach Watershed - Area = 9,344 acres, CN = 55, AMC = 2 
24 Hr. Rainfall Depths from NOAA Atlas 14, Volume 8, Version 2 by U.S. Weather Bureau  
 
 
Events 

Existing Sanborn 
Watershed 

Sand Creek at Spur Ditch 
Watershed 

Count Ditch 54 
Watershed 

TOC 
(minutes) 

Q 
(cfs) 

TOC 
(minutes) 

Q 
(cfs) 

TOC 
(minutes) 

Q 
(cfs) 

1-Year 425 33 750 118 630 52 
2-Year 750 44 1,350 163 1,185 73 
5-Year 950 75 1,800 298 1,650 132 
10-Year 1,200 101 2,250 416 2,075 182 
25-Year 1,500 141 2,830 589 2,700 255 
50-Year 1,780 171 3,325 738 3,175 317 
100-Year 1,935 210 3,750 908 3,600 390 
Table 2. Modified TR-20 Variables and Peak Discharge 

Water surface profiles for Ditch 54 and the Spur Ditch were determined in the HEC RAS model 
and used as a user defined stage discharge for the ponds shown on the HydroCAD model 
diagram.  The results of the HydroCAD model are shown in the tables 3 and 4 below. 

A. Sanborn Lake Existing Conditions - Routing Results 
 

 Inflow 
(cfs) 

Spur Ditch Flow 
(cfs) 

Structure Flow 
(cfs) 

Elevation 
(feet) 

1-Year 139 121 8 1019.09 
2-Year 186 186 12 1019.13 
5-Year 327 211 43 1019.37 
10-Year 454 228 100 1019.68 
25-Year 646 252 208 1020.13 
50-Year 802 271 300 1020.48 
100-Year 972 297 312 1020.95 
Starting elevation of Sanborn Lake was assumed to be 1018.96 at the start of each 
event. 
Table 3. Stage Discharge for Existing Conditions 
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1015 W. St. Germain St., Ste. 300, P.O. Box 1497 
St. Cloud, Minnesota 56302-1497 

Telephone 320-251-6700, Fax 320-656-3500 
 
 

To: Le Sueur County Drainage Authority for Le Sueur County Ditch 54 
From: John C. Kolb, Rinke Noonan 
Direct Dial: 320-656-3503 
Re: Ducks Unlimited/Department of Natural Resources Sanborn Lake Project 
Our File: 15741-0022 
Date: September 22, 2015 

 

You asked Rinke Noonan to review and provide an opinion on the Ducks Unlimited (DU) and 
Department of Natural Resources (DNR) proposal to restore the contributing watershed of 
Sanborn Lake (Project). Because the Project involves modification to both the original 
construction and current function of County Ditch (CD) 54, the Drainage Authority will have to 
consider the impact of the Project on both the function of CD 54 and its utility for benefited 
landowners. 
 
Our recommendation, as discussed below, is that the Drainage Authority: 
 

(1) initiate proceedings under statutes section 103E.101, subd. 4a to clarify the drainage 
system record for CD 54 by identifying and re-establishing the records defining the 
alignment; cross-section; profile; hydraulic structure locations, materials, dimensions, 
and elevations; or right-of-way of the CD 54 as originally constructed or subsequently 
improved; and 

(2) require DU or the DNR to petition the Drainage Authority under statutes section 
103E.227 to impound, reroute, or divert drainage system waters for beneficial use. 

 
History of CD 54: 
 
CD 54 was established and constructed between 1966 and 1971. The alignment of CD 54 
traversed most of a previously constructed drainage system, CD 30. However, the construction 
of CD 54 left several remnants of CD 30 that were never abandoned.  
 
The construction plans for CD 54 show a portion of the main ditch departing from the original 
alignment of CD 30 to continue east along the north line of the southwest quarter of section 34 
to the original alignment of spur 1 of CD 30. The design plans then show the main ditch turning 
to the south along the original alignment of spur 1 of CD 30, running along a portion of the east 
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line of the southwest quarter of section 34, where it re-joined the original alignment of CD 30 
and continued to the southeast. CD 54 then continued to the east crossing under County Road 
144 where it then turned north, departing from the original alignment of CD 30 and bypassing 
Sanborn Lake (the original alignment of CD 30 connected to Sand Creek and discharged to 
Sanborn Lake). 
 
A portion of the original alignment of CD 30 flowing toward Sanborn Lake, currently designated 
as Spur 2 of CD 54, was obstructed as part of the CD 54 construction in order to prevent flows 
from CD 54 entering Sanborn Lake. 
 
The construction of CD 54 included installation of a fixed crest outlet structure on Sanborn 
Lake, near the center of section 26, to regulate flows from Sanborn Lake into CD 54. The 
remainder of CD 54, downstream of Sanborn Lake, followed and altered the natural 
watercourse of Sand Creek. 
 
Prior to construction of CD 54, the combined natural drainage area of Sanborn Lake and the 
drainage area of CD 30 to Sanborn Lake was approximately 52 square miles. Construction of CD 
54, bypassing Sanborn Lake, reduced the area draining to Sanborn Lake to approximately 37 
square miles. 
 
Sometime during the 1980s or 1990s, following a number of high runoff events, the obstruction 
of Spur 2 of CD 54 failed and the channel headcut back to and connected with Sand Creek. The 
connection diverted the flow of water from Sand Creek into Spur 2 to the main channel of CD 
54. The diversion of flow further reduced the area draining into Sanborn Lake. Currently, only 
about 4 square miles of drainage area flow to Sanborn Lake. 
 
The major changes in drainage area of Sanborn Lake has significantly altered how Sanborn Lake 
now functions. Whether caused by all natural conditions or with human intervention, the 
result, as it relates to CD 54, is a drainage system that is functioning in a substantially different 
manner than originally constructed. 
 
DU and the DNR are proposing a Project to restore conditions established by the original 
construction of CD 54 – restoring approximately 33 square miles of drainage area to the lake. 
Additionally, the Project will modify structures at the outlet of Sanborn Lake to allow for 
permanent drawdown of the lake for ecological purposes. The actions proposed in the Project 
will involve permanent modification of CD 54 and will require proceedings and approval by the 
Drainage Authority. Typically, costs of such modifications are borne solely by the project 
petitioners. However, in this case, at least a portion of the proposed work involves restoration 
of failed conditions on CD 54. For this reason, the Drainage Authority should consider what 
portion of Project cost is properly paid for by the drainage system. 
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Correction of Drainage System Records: 
 
If, after thorough investigation of drainage system records, a drainage authority finds that 
records establishing the alignment, cross-section, profile, or right-of-way of a drainage system 
that it administers are lost, destroyed, or otherwise incomplete, it may, by order, reestablish 
records defining the alignment; cross-section; profile; hydraulic structure locations, materials, 
dimensions, and elevations; or right-of-way of the drainage system as originally constructed or 
subsequently improved. 
 
Here the as built condition of CD 54 is unclear, especially as it relates to remnants of CD 30 that 
continue to function to provide beneficial drainage. Since there is no record of any portion of 
CD 30 being abandoned, the Drainage Authority must determine whether the intent of the CD 
54 establishment was to result in a single functional drainage system (as it exists for the most 
part on the ground today), or two drainage systems with one exiting in remote or non-
functional fragments. 
 
The record correction process will allow the Drainage Authority to define the CD 54 system, 
remove orphaned portions of CD 30 and establish a base line from which to consider the 
Project. 
 
The procedure for reestablishing drainage system records must involve, at a minimum, 
investigation and a report of findings by a professional engineer licensed in Minnesota 
supported by existing records and evidence, including, but not limited to, applicable aerial 
photographs, soil borings or test pits, culvert dimensions and invert elevations, and bridge 
design records. The existing and reestablished records together must define the alignment; 
cross-section; profile; hydraulic structure locations, materials, dimensions, and elevations; and 
right-of-way of the drainage system. 
 
The Drainage Authority may initiate the records correction process by resolution or may act on 
a petition filed by any party affected by the drainage system. Once the process is initiated, the 
Drainage Authority, in consultation with the auditor, shall set a time and location for a hearing 
after the engineer's report is complete. Notice of the hearing must be given by mail to the 
commissioner of natural resources, the executive director of the Board of Water and Soil 
Resources, and all property owners benefited or damaged by the drainage system. In addition, 
notice of the hearing must be given by publication in a newspaper of general circulation in the 
drainage system area or on a Web site of the Drainage Authority. 
 
Petition to Impound, Divert or Reroute a Drainage System or Drainage System Waters: 
 
To conserve and make more adequate use of water resources or to incorporate wetland or 
water quality enhancing elements, a person; public or municipal corporation; governmental 
subdivision; the state or a department or agency of the state; the commissioner of natural 
resources; and the United States or any of its agencies may petition to impound, reroute, or 
divert drainage system waters for beneficial use. 
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Here, DU and the DNR propose that the project will permanently modify portion of CD 54 by re-
routing and diverting waters in order to improve ecological conditions on Sanborn Lake. The 
modifications will include the installation of outlet and flow control structures within the 
alignment of the drainage system and modification of the flow in Spur 2. The legal standard for 
such modification requires an investigation of whether the proposed modification will be of a 
public or private benefit and whether the proposed modification will impair the utility of the 
drainage system or deprive affected land owners of its benefit. 
 
The proceeding must be initiated by a petition. The petition must contain the location of the 
installation, concept plans for the proposed project, and a map that identifies the areas likely to 
be affected by the project. The petition must identify the sources of funds to be used to secure 
the necessary land rights and to construct the project and the amount and rationale for any 
drainage system funds requested. The petitioner must also acquire a public waters work permit 
or a water use permit from the commissioner of natural resources if required under chapter 
103G for any work altering the course, current, or cross section of public water. The petition 
must also contain a statement that one or more petitioners will pay the costs incurred if the 
proceedings are dismissed or a contract is not awarded to construct the drainage system 
proposed in the petition. The petitioner is responsible for the cost of proceedings, but, in this 
case, since the State is a petitioner, no bond is required. 
 
If the petition is granted, the petitioner may not modify the drainage system until it has 
obtained all required permits and all necessary rights-of-way and flowage easements from 
owners of land to be affected by the Project. The order of the Drainage Authority modifying the 
drainage system must identify the parties responsible for construction, operation, and 
maintenance of the drainage system modification and the amount, if any, of drainage system 
funds for the project. If the part of the drainage system located within the project boundaries is 
in need of repairs, the petitioner's engineer shall estimate the cost at the time of petition of 
these separable repairs. The drainage authority shall consider the separable repair costs that 
will be avoided as a result of the petitioned project, as well as any other benefits of the project 
to the drainage system, when determining whether or how much to contribute to the 
petitioned project. 
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