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STATE OF MINNESOTA 

RENVILLE COUNTY, MINNESOTA 

IN THE MATTER OF THE PETITION FOR AN IMPROVEMENT OF RENVILLE COUNTY DITCH 
NO 59 IN RENVILLE COUNTY, MINNESOTA: 

 

In January 2017, the Renville County Board, acting as the Ditch Authority for County Ditch No. 59 (CD 
59) in Renville County, in accordance with Minnesota Statute 103E.215, accepted a petition for the 
improvement of portions of CD 59. Subsequent to that authorization, preliminary field surveys were 
performed to obtain elevations and establish an alignment for the proposed open ditch and culvert 
crossing improvements, as well as to evaluate the outlet for the system. 

This Preliminary Engineer’s Report summarizes the findings of the research, surveys, and analysis for the 
improvement and is submitted for consideration by the Ditch Authority. 

I. LOCATION AND SCOPE OF IMPROVEMENT 
County Ditch No. 59 lies within and provides drainage to a large watershed in the north-central 
portion of Renville County. The open ditch system is about seven miles long and drains generally 
from east to west. The system provides drainage to: 

• portions of two Sections in Crooks Township. 

• portions of fifteen Sections in Winfield Township. 

• portions of two Sections in Emmet Township. 

• portions of five Sections in Troy Township. 

County Ditch No. 59 serves as an outlet for County Ditch No. 17A at their confluence about two 
miles northwest of Danube, approximately 850 feet southwest of the CD 59 crossing of County 
Road 59. CD 17A drains portions of Crooks and Winfield Township. The total estimated watershed 
for CD 17A from USGS Streamstats data is 42.2 square miles. 

The outlet for CD 59 is into County Ditch 37 about two miles west of Danube, just north of the 
Twin Cities & Western (TC&W) Railroad. The total estimated watershed for CD 59 from USGS 
Streamstats data is 58.5 square miles. However, the majority of this watershed is from CD 17A. 
Upstream of County Road 59, the CD 59 watershed is approximately 15.9 square miles.  

The petition presented to the Board requests consideration for the improvement of the Main open 
ditch, Branch 309, and Branch C, of CD 59. The main open ditch initially drains from west to east 
and then forms a loop to drain to the west. The loop crosses US Highway 71 (TH 71) twice.  

Branch 309 drains portions of Sections 32 and 33 in Winfield Township. The branch drains in 
general from north to south and discharges into the Main open ditch of CD 59. The existing 
watershed for Branch 309 is approximately 229 acres. Included in the scope of the petitioned 
improvements to Branch 309, is to extend the Branch tile to the north approximately 3,800 feet, and 
intercept the Main tile of CD 59. The goal of this portion of the improvement is to reroute the water 
drained by the upper portion of the system in a more direct route to the Main open ditch, and relieve 
the stress on the existing open ditch crossings of TH 71. The drainage area proposed to be re-routed 
is 628 acres. 

Branch C drains portions of Sections 2, 3, and 4 in Troy Township and Section 34 in Winfield 
Township and drains in general from east to west. The existing watershed for Branch C is 
approximately 786 acres. 

Bolton & Menk, Inc. collected field survey information in November of 2011 for a repair of the 
main open ditch conducted in 2014. This field survey information included the elevation of the 
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bottom of the ditch, and the top of one side of the ditch. The survey also included establishing the 
elevation and size of the culvert crossings, as well as centerline information of the roadway, 
railroad, or field crossing at the culvert crossings. Additional field survey information was collected 
by our firm in July of 2017, which included the top of the second side of the ditch, tile intakes near 
the Branch 309 and Branch C improvements, as well as ground elevations in potential storage 
areas. 

The design of the improvements has also utilized LIDAR data provided by the Minnesota 
Department of Natural Resources. This data, obtained from an aerial flight, provides additional 
elevation data at a confidence level equal to two-foot vertical contours.  

Other information used for this report includes plans obtained from Renville County files. 
However, the County plans do not show existing tile grades. Thus, it was necessary to use 
information gathered through intakes to make some interpretations regarding the existing tile 
grades. The existing plans, and other available information, do not identify the nomenclature of 
sub-branches of the CD 59 system. As a result, we have given the sub-branches unique identifiers, 
but only for the purposes of this improvement.   

II. EXISTING DITCH SYSTEM 
Public information regarding the County Ditch No. 59 system was received from Renville County. 
This information provides a limited history of the CD 59 system. CD 59 was petitioned for 
establishment on June 26, 1916. Construction was completed on August 1, 1921. The original 
benefits for the ditch system were $161,735. 

An extensive repair of the existing system, known as Repair F occurred in 1967. 

III. CAPACITY OF THE EXISTING DRAINAGE SYSTEM 
The portion of the proposed system improvements consists of an open ditch and underground tiles. 
From petitioner reports, the system is not able to drain the watershed adequately, resulting in 
extended ponding in portions of the watershed. This ponding results in crop stress and crop loss. 
Because of the limitations of the drainage system, the petitioners requested an improvement of the 
drainage system. 

The existing drainage system analysis used standard engineering methods. The estimated capacity 
of the existing open ditch used the Manning equation. The capacity calculations for the culvert 
crossings used HY-8, a culvert modeling software developed by the Federal Highway 
Administration. The amount of drainage needed for modern crop production has been compared to 
standards recommended by the Natural Resources Conservation Service (NRCS). The NRCS 
Engineering Field Handbook Minnesota Supplement 650.0703 for Grassed Waterways Curve 2 was 
used to determine the design discharge for the ditch watershed at each of the culvert crossings 
within the study area. The watershed contributing flow to the open ditch at each of the culverts was 
delineated using the USGS Streamstats program and confirmed using LIDAR data.  

The exiting capacity of the culverts within the study area was calculated by determining the 
headwater (upstream) elevation for each of the culverts at the design flow. NRCS Code 608 
guidance states that one-foot of freeboard should be provided between the design water surface 
profile in the open ditch, and the ground elevation of the low areas being served by the open ditch. 
The headwater elevation was then compared to the maximum elevation for one-foot of freeboard 
for each of the culverts. 

A summary of the existing headwater elevations for the culverts within and downstream of the area 
of the Improvement is in Table 1. 
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Table 1 – Existing Ditch Capacity Computations 

Culvert 
Location 

Culvert 
Size and 
Material 

Upstream 
Watershed 

(Acres) 

NRCS 
Ditch 
Flow 
(cfs) 

NRCS 
Ditch 
Flow 
(In./ 
Day) 

Ditch 
Bottom 
Width 

(ft) 

Est. 
Max 

Depth 
(ft) 

Ditch 
Grade 
(%) 

Ditch 
Capacity 

(cfs) 
(n= 

0.035) 

Culvert 
Capacity 
(cfs) at 
Max 

Depth 

Limiting 
Capacity 

(cfs) 

Ditch 
Efficiency 

Ratio 

TH 71 
Crossing 
North  

6’ x 4’ 
Cattle 
Pass 

2,309 74 0.76 6 5.6 0.05 128 99 99 1.34 

TH 71 
Crossing 
South  

6’ x 4’ 
Cattle 
Pass 

4,016 125 0.74 6 5.0 0.05 102 85 85 0.68 

Field 
Crossing 
Section 34 

72” RCP 5060 157 0.74 8 6.6 0.03 167 139 139 0.89 

310th Street 72” RCP 5,890 182 0.74 8 7.1 0.03 193 154 154 0.85 
300th Street 72” RCP 7,154 220 0.73 8 8.1 0.03 250 194 194 0.88 
Field Road 
Section 5 72” RCP 7,335 225 0.73 8 7.8 0.03 232 253 232 1.03 

CSAH 1 84” RCP 8,202 251 0.73 8 8.5 0.03 276 233 233 0.93 
280th Street 84” RCP 9,090 278 0.73 8 9.5 0.03 346 278 278 1.00 
County 
Road 59 84” RCP 9,702 296 0.73 8 8.1 0.10 457 319 319 1.08 

CD 59 at 
TC&W 
Crossing 
w/o CD 
17A or CD 
37 

Dual 
16’x10’ 

Box 
Culverts 

9,858 301 0.73 20 7.3 0.10 772 735 735 1.78 

CD 59 with 
CD 17A 

Dual 
16’x10’ 

Box 
Culverts 

36,858 1111 0.72 20 7.3 0.10 772 735 735 0.48 

CD 59 with 
CD 37 

Dual 
16’x10’ 

Box 
Culverts 

41,008 1235 0.72 20 7.3 0.10 772 735 735 0.43 

 

As can be seen in Table 1, the culverts are generally the limiting factor that determines the capacity 
of the ditch. The south Highway 71 crossing has the lowest efficiency upstream of County Road 59, 
and the addition of the CD 17A and CD 37 watersheds have a dramatic impact on the efficiency of 
the TC&W crossing. The limiting factor at the TC&W crossing is the relatively low ground 
adjacent to the open ditch on the upstream side of the TC&W crossing. The crossing consists of 
dual sixteen foot wide by ten-foot tall box culverts, but the maximum depth that can be attained in 
the ditch while maintaining one-foot of freeboard is 7.3 feet. 

The capacity of the existing tile has been estimated using the Manning equation, assuming the 
original hydraulic efficiency of the system as constructed. Estimated tile sizes and grades are based 
on limited field data collected through tile intakes and general land grades. The amount of drainage 
that is needed for modern crop production has been compared to standards recommended by the 
Natural Resource Conservation Services (NRCS). These standards recommend that for drainage of 
row crops in mineral soils, where surface water intakes are provided, that a modern drainage system 
should be able to convey 1/2 inch of runoff per day. Watershed areas have been estimated using 
LIDAR data. The capacity of the existing tiles in Branch 309 is shown in Table 2 and the capacity 
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of the existing tiles in Branch C is shown in Table 3. 

Table 2 – Branch 309 Existing Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area (Acres) 

NRCS Tile 
Flow (cfs) 
(1/2” Per 

Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 

0.013) 

Tile 
Efficiency 

Ratio 

Tile 
Coefficient 
(in./Day) 

309 Br. 309 west of 300th St. 44 0.92 10 0.10* 0.69 0.75 0.38 
 Br. 309 east of 300th St. 88 1.85 10 0.10* 0.69 0.38 0.19 

 Low area in E1/2 of W/12 
Section 33 149 3.13 12 0.10 1.13 0.36 0.18 

 Br. 309 prior to Br. 309-2 167 3.51 12 0.10 1.13 0.32 0.16 
 Br. 309 meets Br. 309-2 193 4.05 14 0.16 2.16 0.53 0.27 
 Br. 309 meets Br. 309-1 219 4.60 14 0.16 2.16 0.47 0.23 

 Br. 309 meets CD 59 Open 
Ditch 229 4.81 14 2.48 8.49 1.76 0.88 

         
309-2 Br. 309-2 26 0.55 10 0.19 0.96 1.75 0.88 

         
309-1 Br. 309-1 11 0.23 5 0.10* 0.11 0.47 0.24 

*Denotes Assumed Tile Grade 
 

As shown in Table 2, the majority of Branch 309 is capable of draining the watershed at a rate of 
about 3/16” to ¼” per day. When compared to the NRCS recommended standard of ½” per day, the 
tile system is delivering about 32% to 50% of the recommended flow. Thus, there is inadequate 
capacity in the existing drainage system to provide for the efficient production of row crops. 

As shown in Table 3, the majority of Branch C is Capable of draining the watershed at a rate of 
about 3/32” to 3/16” per day. When compared to the NRCS recommended standard of ½” per day, 
the tile system is delivering about 18% to 35% of the recommended flow. Thus, there is inadequate 
capacity in the existing drainage system to provide for the efficient production of row crops. 

Many of the existing tiles have been televised by Renville County. The existing tile systems were 
found to be in poor condition, showing offset joints and collapsed pipes in some areas. Since there 
is evidence that the pipe system is in poor repair, the system is likely delivering even less flow than 
has been calculated. A few of the tiles have been reconstructed at the original size and grade. 

Another limitation of the existing Branch 309 and Branch C tile system is the very shallow depths 
at which the exiting tiles are installed. The shallow tile is prone to damage from modern farming 
equipment. 
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Table 3 – Branch C Existing Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area 
(Acres) 

NRCS 
Tile Flow 
(cfs) (1/2” 
Per Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 0.013) 

Tile 
Efficiency 

Ratio 

Tile Coefficient 
(in./Day) 

 
C 
 

Br C East 1/2 of E 1/2 of 
Section 2 21 0.44 6 0.40 0.36 0.81 0.40 

 Br. C prior to Br. C5 78 1.64 8 0.15 0.47 0.29 0.14 
 Br. C meets Br. C5 102 2.14 10 0.04 0.44 0.21 0.10 
 Br. C meets Br. C-4 228 4.79 15 0.04 1.30 0.27 0.14 
 Br. C meets Br. C-3 476 10.00 18 0.03 1.82 0.18 0.09 
 Br. C meets Br. C-2 585 12.29 20 0.03 2.42 0.20 0.10 
 Br. C meets Br. C-1 685 14.39 18 0.17 4.34 0.30 0.15 
 Br. C meets Open Ditch 59 786 16.51 18 0.34 6.14 0.37 0.19 
         

C-5  Br. C-5  24 0.50 6 0.20* 0.25 0.50 0.25 
                  

C-4  Br. C-4 beginning  34 0.71 6 0.15* 0.22 0.31 0.15 
  Br. C-4 meets Br. C-4-2  40 0.84 6 0.15* 0.22 0.26 0.13 
  Br. C-4 meets Br. C-4-1  102 2.14 12 0.16* 1.43 0.67 0.33 
  Br. C-4 meets Br. C  109 2.29 12 0.16* 1.43 0.62 0.31 
                  

C-4-2  Br. C-4-2 meets Br. C-4  6 0.13 6 0.15* 0.22 1.73 0.86 
                  

C-4-1  Br. C-4-1 meets Br. C-4  41 0.86 8 0.20 0.54 0.63 0.31 
                  

C-3  
Br. C-3 north of 840th 
Avenue  23 0.48 6 0.07* 0.15 0.31 0.15 

  Br. C-3 meets Br. C-3-2  48 1.01 6 0.08* 0.16 0.16 0.08 
  Br. C-3 meets Br. C-3-1  66 1.39 8 0.28 0.64 0.46 0.23 

  Br. C-3 north of driveway  71 1.49 8 0.28 0.64 0.43 0.21 
  Br. C-3 meets Br. C  79 1.66 8 0.28 0.64 0.39 0.19 
                  

C-3-2  Br. C-3-2 meets Br. C-3  25 0.53 6 0.07* 0.15 0.28 0.14 
                  

C-3-1  Br. C-3-1  East of TH 71  17 0.36 5 0.10* 0.11 0.31 0.15 
                  

C-2  Br. C-2 meets Br. C  29 0.61 6 0.18 0.24 0.39 0.20 
                  

C-1  Br. C-1  53 1.11 8 0.05* 0.27 0.24 0.12 
*Denotes Assumed Tile Grade 

IV. DISCUSSION OF IMPROVEMENT 
The petitioners for the Improvement of the Main Open Ditch, Branch 309, and Branch C of CD 59 
have requested the consideration of the construction of improvements in order to increase the 
drainage capacity of the system. A preliminary survey and the hydrologic and hydraulic analysis of 
potential improvements to the drainage system has been performed in order to establish preliminary 
grades and sizes of the proposed improved ditch and culverts, and the preliminary grades, sizes, and 
depths of the tile systems, and to analyze the outlet. General observations and results of the analysis 
are as follows:  
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 DESCRIPTION 

As shown in Exhibit 1, the proposed Improvement consists of the following: 

1.  Main Open Ditch – The improvement will consist of widening and lowering the Main 
Open Ditch from the downstream side of County Road 59 to the downstream side of the 
southerly TH 71 crossing. The remaining open ditch upstream of the Southerly TH 71 
crossing will be cleaned.  

The existing culvert crossings at County Road 59, 280th Street, and CSAH 1 are to be 
replaced with 96-inch diameter reinforced concrete pipe culverts with aprons. The 
existing culvert crossings at the Field Road east of CSAH 1, and the field crossing 
between 310th Street and the southerly TH 71 crossing are to be replaced with salvaged 
84-inch diameter reinforced concrete pipe culverts without aprons. The existing culverts 
at 300th Street and 310th Street are to be replaced with new 84” reinforced concrete pipe 
culverts with aprons. The crossings of the roadways would preferably be made by open 
cut methods.  

The existing open ditch is proposed to be reconstructed from the upstream end of County 
Road 59 to 280th Street at a 0.03% slope with a ten foot wide bottom and 1V:2H side 
slopes and from 280th Street to the southerly TH 71 crossing at a 0.03% slope with an 
eight foot wide bottom and 1V:2H side slopes. The improvement includes cleaning out 
the existing open ditch from the southerly TH 71 to the upstream end of the open ditch at 
the previously established ditch grade. 

2.  Branch 309 – The improvement will consist of new tile to replace the existing system. 
The proposed tiles are offset from the existing tiles in Exhibit 1 for clarity only. The 
improvement will also include a new tile to the north to intercept the existing CD 59 
Main Tile, and bring the runoff from a majority of the Main Tile watershed directly to the 
lower portion of the Main Open Ditch. The improvement also consists of an extension of 
Branch 309 into the Northeast Quarter of the Northeast Quarter of Section 32 of Winfield 
Township.  

3. Branch C – The improvement will consist of new tiles to replace the existing system. 
The proposed tiles are offset from the existing tiles in Exhibit 1 for clarity only. The TH 
71 crossing will be made by boring and jacking methods, and the route of Branch C-3-1 
may be adjusted in the final design to avoid a second crossing of TH 71. 

4. Other components of the proposed Improvement include: 

a) Reconstructing the outlets of existing tiles coming into the open ditch, 
and any intakes adjacent to the spoil berm impacted by the work. 

b) Construct riprap as erosion protection on the outlet side of the culverts, 
and at the inlet side of the culverts if warranted. 

c) Construct riprap slope stabilization along the ditch slopes where side 
slope stability has been an issue. 

d) Reseed the ditch slopes, a minimum of a one-rod buffer (16.5 feet), and 
any portions of the spoil bank that exceed a one rod width. 

e) Reconstructing the surface above the culvert crossings. 

f) Generally the new tiles will be constructed lower in elevation than the 
existing pipe so that all existing tiles will have an outlet. 

g) Existing tiles cut by the new tile line will be connected to the new tile. 

 DESIGN DATA 

As shown on Exhibit 1, the proposed improvements to the Main Open Ditch CD 59 consists 
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of improving the open ditch and replacing or reinstalling the culvert crossings. The type of 
pipe that should be used for the improvement is as follows: 

1.  Precast Reinforced Concrete Pipe (RCP) meeting the requirements of the Minnesota 
Department of Transportation (MnDOT). 

The criteria for the design of the open ditch system are based on Natural Resources 
Conservation Service (NRCS) methodology. The NRCS Engineering Field Handbook 
Minnesota Supplement 650.0703 for Grassed Waterways Curve 2 was used to determine the 
design discharge for the ditch watershed at each of the culvert crossings within the study area 
and then sizing the culverts to provide 1-foot of freeboard as stated in NRCS Code 608 
guidance. 

The proposed improvements’ efficiency of the Main open ditch is shown in Table 4 

Table 4 – Proposed Ditch Capacity Computations 

Culvert 
Location 

Culvert 
Size and 
Material 

Upstream 
Watershed 

(Acres) 

NRCS 
Ditch 
Flow 
(cfs) 

NRCS 
Ditch 
Flow 
(In./ 
Day) 

Ditch 
Bottom 
Width 

(ft) 

Est. 
Max 

Depth 
(ft) 

Ditch 
Grade 
(%) 

Ditch 
Capacity 

(cfs) 
(n= 

0.035) 

Culvert 
Capacity 
(cfs) at 
Max 

Depth 

Limiting 
Capacity 

(cfs) 

Ditch 
Efficiency 

Ratio 

TH 71 
Crossing 
North 

6’ x 4’ 
Cattle 
Pass 

1,683 55 0.78 6 5.6 0.05 128 99 99 1.80 

TH 71 
Crossing 
South 

6’ x 4’ 
Cattle 
Pass 

3,390 107 0.75 6 5.0 0.05 102 102 102 0.95 

Field 
Crossing 
Section 34 

84” RCP 4,434 138 0.74 8 8.4 0.03 422 282 282 2.04 

310th 
Street 84” RCP 5,264 163 0.74 8 9.0 0.03 493 314 314 1.93 

300th 
Street 84” RCP 7,154 220 0.73 8 10.2 0.03 656 370 370 1.68 

Field Road 
Section 5 84” RCP 7,335 225 0.73 8 10.0 0.03 627 356 356 1.58 

CSAH 1 96” RCP 8,202 251 0.73 8 10.3 0.03 671 424 424 1.69 
280th 
Street 96” RCP 9,090 278 0.73 8 11.9 0.03 937 519 519 1.87 

County 
Road 59 96” RCP 9,702 296 0.73 10 9.0 0.03 543 417 417 1.41 

CD 59 at 
TC&W 
Crossing 
w/o CD 
17A or CD 
37 

Dual 16’ 
x 10’ Box 
Culverts 

9,858 301 0.73 20 7.3 0.10 772 735 735 1.78 

CD 59 
with CD 
17A 

Dual 16’ 
x 10’ Box 
Culverts 

36,858 1111 0.72 20 7.3 0.10 772 735 735 0.48 

CD 59 
with CD 
37 

Dual 16’ 
x 10’ Box 
Culverts 

41,008 1235 0.72 20 7.3 0.10 772 735 735 0.43 

 

The proposed grades for the Branch 309 and Branch C tile improvements are shown on 
Exhibit 1. The type of pipe to be used for the construction will be specified as one of the 
following: 
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1. Dual Wall Polyethylene Drain Tile meeting the requirements of the American 
Association of State Highway Transportation Officials (AASHTO) Specification No. 
M294. Pipe will be bedded in granular material as shown on Exhibit 1 and will be 
both non-perforated and perforated with a geotextile sock. 

2. Reinforced concrete pipe meeting the specifications of MnDOT Specification 3352. 
The joints of the pipe will be covered with geotextile fabric in order to allow some 
infiltration. 

3. Polyvinyl Chloride Sewer Pipe for the deep cut areas, meeting the Specifications of 
ASTM D 3034. 

4. Concrete drain tile meeting the specifications of ASTM C412. 

The criterion for the design of the tile system size is based on Natural Resource Conservation 
Services (NRCS) methodology. The minimum design coefficient recommended by the NRCS 
for drainage systems where row crops are raised on mineral soils, and open intakes are placed 
on the tile, is 1/2” per day. In other words, the system should be able to drain the amount of 
water produced by 1/2” of runoff over the entire watershed in one day. Since the 
Improvement will serve several areas which are depressional in nature, this design criteria has 
been selected. 

The capacity of the proposed tiles for Branch 309 and Branch C are shown in Table 5 and 
Table 6. The tables also show the resulting runoff coefficient provided for the watershed 
served.  

Table 5 – Branch 309 Proposed Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area 
(Acres) 

NRCS 
Tile Flow 
(cfs) (1/2” 
Per Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 0.012) 

Tile 
Efficiency 

Ratio 

Tile Coefficient 
(in./Day) 

309 SW & SE 850th Ave. & 
300th St. 91 1.91 12 0.30 2.12 1.11 0.55 

 Br. 309 Upper End 114 2.39 12 0.50 2.74 1.14 0.57 
 Br. 309 West of 300th Street 136 2.86 15 0.20 3.14 1.10 0.55 
 Br. 309 East of 300th Street 180 3.78 18 0.15 4.42 1.17 0.58 

 Low Area in E1/2 of W1/2 
Section 33 241 5.06 18 0.20 5.10 1.01 0.50 

 Br. 309 Prior to Br. 309-2 259 5.44 24 0.10 7.77 1.43 0.71 

 Br. 309 meets Br. 309-2 & 
309-3 996 20.92 36 0.10 22.91 1.10 0.55 

 Br. 309 meets Br. 309-1 1022 21.47 36 0.10 22.91 1.07 0.53 

 Br. 309 meets Open Ditch 
59 1032 21.68 36 0.10 22.91 1.06 0.53 

         
New 
309-3 Connection to Main Tile 628 13.19 30 0.10 14.09 1.07 0.53 

 Connection to Branch 240 
Tile 711 14.94 30 0.12 15.43 1.03 0.52 

         
309-2 Br. 309-2 26 0.55 8 0.30 0.72 1.32 0.66 

         
309-1 Br. 309-1 11 0.23 6 0.20 0.27 1.18 0.59 
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Table 6 – Branch C Proposed Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area 
(Acres) 

NRCS 
Tile Flow 
(cfs) (1/2” 
Per Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 0.012) 

Tile 
Efficiency 

Ratio 

Tile Coefficient 
(in./Day) 

C Br. C Upper End 9 0.19 6 0.20 0.27 1.44 0.72 

 Br. C East 1/2 of E 1/2 of 
Section 2 21 0.44 8 0.30 0.72 1.63 0.81 

 Br. C Prior to Br. C5 78 1.64 12 0.20 1.73 1.06 0.53 
 Br. C meets Br. C5 102 2.14 15 0.10 2.22 1.04 0.52 
 Br. C meets Br. C-4 277 5.82 24 0.10 7.77 1.34 0.67 
 Br. C meets Br. C-3-1-A 422 8.86 30 0.05 9.96 1.12 0.56 
 Br. C meets Br. C-3 525 11.03 30 0.06 10.91 0.99 0.49 
 Br. C meets Br. C-2 634 13.32 36 0.05 16.20 1.22 0.61 
 Br. C meets Br. C-1 734 15.42 36 0.05 16.20 1.05 0.53 
 Br. C meets Open Ditch 59 835 17.54 36 0.06 17.75 1.01 0.51 
         

C-5 Br. C-5 24 0.50 8 0.20 0.59 1.16 0.58 
         

C-4 Br. C-4 Beginning 83 1.74 12 0.20 1.73 0.99 0.50 
 Br. C-4 meets Br. C-4-2 89 1.87 15 0.10 2.22 1.19 0.59 
 Br. C-4 meets Br. C-4-1 151 3.17 18 0.10 3.61 1.14 0.57 
 Br. C-4 meets Br. C 158 3.32 18 0.10 3.61 1.09 0.54 
         

C-4-2 Br. C-4-2 meets Br. C-4 6 0.13 6 0.15 0.24 1.87 0.94 
         

C-4-1 Br. C-4-1 meets Br. C-4 41 0.86 10 0.20 1.06 1.24 0.62 
         

C-3 Br. C-3 North of 840th 
Avenue 23 0.48 6 0.65 0.49 1.02 0.51 

 Br. C-3 Meets Br. C-3-2 48 1.01 10 0.20 1.06 1.06 0.53 
 Br. C-3 Meets Br. C-3-1 49 1.03 10 0.20 1.06 1.03 0.52 
 Br. C-3 North of Driveway 54 1.13 10 0.25 1.19 1.05 0.52 
 Br. C-3 Meets Br. C 62 1.30 10 0.30 1.30 1.00 0.50 
         

C-3-2 Br. C-3-2 Meets Br. C-3 25 0.53 8 0.20 0.59 1.12 0.56 
         

C-3-1-A Br. C-3-1-A  East of TH 71 17 0.36 8 0.10 0.42 1.16 0.58 
         

C-2 Br. C-2 Meets Br. C 29 0.61 8 0.25 0.66 1.08 0.54 
         

C-1 Br. C-1 53 1.11 12 0.10 1.22 1.10 0.55 
 

V. ALTERNATIVE SOLUTIONS 
 “DO NOTHING ALTERNATIVE” 

The “Do Nothing” Alternative has been discussed. However, the petitioners have experienced 
poor drainage throughout the drainage system for many years with the excess surface water 
damaging crops and resulting in frequent crop stress or crop loss. This loss of production 
equates to an economic loss for Renville County and the State of Minnesota. The loss results 
in a reduced property value for the wet acres, thus affecting the taxing capacity of the County 
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and State. In addition, the ability of the landowners to receive a reasonable return on their 
investment is diminished because of this inadequate drainage.  

For these reasons, the “Do Nothing” alternative has been dismissed. The economic question 
of the cost of the Improvement versus the benefits derived still needs to be evaluated. 
However, the “Do Nothing” alternative is not viewed as solving the drainage problem in the 
watershed. 

 WETLAND RESTORATION 

Another alternative would be to restore the typically flooded areas of the watershed to 
wetland use. This alternative would provide storage in the watershed depressional areas for 
the water that is currently accumulating in these areas and drowning out agricultural crops. 
The proposal would also have added benefits for wildlife and possibly water quality. 

In order to be effective, this alternative would need to restore sufficient acres to wetland use 
so that the existing ditch system could convey the excess runoff. Utilizing NRCS data, about 
380 acre feet of water cannot be discharged from the CD 59 watershed upstream of County 
Road 59 through the existing drainage systems in a 48-hour period for a 5-year rain event. If 
sufficient wetland acres were available to store this runoff at a one foot depth, approximately 
380 acres of wetland restoration would be needed to provide sufficient storage capacity for 
the excess runoff. 

In order to convert the 380 acres to wetlands, at least twice this many acres would need to be 
acquired for irregular wetland shapes and marginal damp soils. Thus, about 760 acres of land 
would be needed. This acquisition would likely involve several properties, whose owners 
would voluntarily need to agree to the reversion. The estimated cost of acquisition plus 
reconstructing tile lines for wetland restoration would likely be about $10,000 per acre, 
resulting in a total cost of about $7.60 million. Wetland restoration is about 2.0 times the 
estimated cost for the Improvement of the Main Ditch without additional storage, or about 1.2 
times the estimated cost for the Improvement of the Main Ditch with the additional storage. 

Wetland restoration remains a viable option for providing some improvement in the 
functioning of the drainage system. If sufficient acres of wetlands could be restored, 
particularly in the upper part of the watershed, it could reduce the need for as large of an 
outlet as is proposed. Finding willing landowners to participate in a restoration project and 
locating sufficient funding would be critical in order to make this option viable. Copies of 
this Report will be provided to the SWCD and NRCS so that early coordination can occur for 
potential funding and technical assistance toward this option.   

 ONLINE STORAGE 

A third alternative would be to construct the proposed improvements and create online 
storage within the ditch system. This alternative would provide the storage by excavating out 
the low areas adjacent to the ditch to the same elevation as the bottom of the ditch. The 
excavated material would then be placed in the remaining surrounding low areas. This 
alternative would have the benefit of maintaining similar peak flows for the smaller, more 
frequent, rainfall events. This alternative would also allow the remaining low area near the 
storage to be raised up, and offer additional protection from the larger rainfall events. 

Three areas, as shown on Exhibit 1, were identified as sites for potential storage basins.  

Storage basin number 3 is along the open ditch north of 850th Avenue and west of TH 71, just 
upstream of the northerly TH 71 crossing. The storage area is approximately 7 acres in size, 
and is approximately 8 to 10 feet lower than the existing ground. Preliminary calculations 
estimate 75,000 cubic yards of excavation from this site. The excavation material would be 
used to raise surrounding low areas to the west, and north, higher than elevation 1073. 

Storage basin number 2 is along the east side of the open ditch in between the TH 71 
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crossings. The storage area is approximately 13 acres in size, and is approximately 6 to 8 feet 
lower than the existing ground. Preliminary calculations estimate 105,000 cubic yards of 
excavation from this site. The excavation material would be used to raise surrounding low 
areas higher than elevation 1072. 

Construction of these two storage basins will allow the existing TH 71 crossings to be of 
sufficient size for the design flow event, and freeboard limitations of the surrounding fields.   

Storage basin number 1 is along the north and south side of the open ditch east of County 
Road 59. The storage area is approximately 20 acres in size, and is approximately 12 to 14 
feet lower than the existing ground. Preliminary calculations estimate 325,000 cubic yards of 
excavation from this site. The excavation material would be disposed of in the surrounding 
areas. Construction of this third storage area will allow the peak flow rate at County Road 59 
for the 2-Year and 5-Year events to be similar to the existing conditions. 

VI. OTHER CONSIDERATIONS 
 PERMIT REQUIREMENTS 

A permit from the Minnesota Pollution Control Agency for stormwater and erosion control 
for the project would be necessary. This permit requirement, which applies to any project that 
disturbs more than one acre of land, requires that the contractor and owner secure a permit for 
the project. The permit process will also require erosion control measures to be taken during 
the construction. Typical erosion control measures include place of riprap and grass 
stabilization on the ditch bank and inlet protection around installed inlet areas. The fee for 
this permit is currently $400.00. This permit will be applied for shortly before construction is 
scheduled so that the contractor can also sign the permit application. 

A permit will also be necessary for the crossing of CR 59 and CSAH 1 from the Renville 
County Highway Department. This permit will be applied for after the Preliminary Hearing 

A permit will also be necessary for any work within the TH 71 right of way from MnDOT. 
This permit will be applied for following the Preliminary Hearing. 

 WETLANDS 

National Wetland Inventory Maps have been reviewed to locate potential wetlands subject to 
regulations. These maps do not show any wetlands within the project watershed, as shown on 
Sheet 1.01 in Exhibit 1. However, wetlands on farm ground often do not show up on the 
national inventory maps. Impacts of the potential drainage system on individual land parcels 
will be evaluated by the Natural Resources Conservation Service upon filing of a Form AD 
1026 by landowners. This NRCS process will identify any wetlands and measures that need 
to be taken in order for the drainage project to avoid impact to these wetlands. Because of 
federal data privacy requirements, it is not possible for non-landowners to obtain this 
information. Thus, the obligation for filling out these forms and doing this investigation will 
rest with individual landowners.  

Drainage of non-directly impacted wetland will be controlled by supplemental drainage 
systems installed by private owners. Owners are advised that under US Army Corps of 
Engineers and NRCS rules, such supplemental drainage may not be permitted, and may affect 
US Department of Agriculture program eligibility.  

 PUBLIC AND PRIVATE BENEFITS AND COSTS 

The estimated cost of the proposed Improvement to CD 59 is shown in Exhibit 3 of this 
report. Benefits for the Improvement, both public and private, will be established by the 
viewers and a report will be available at the final hearing.  

Landowners certainly have other costs associated with construction and maintenance of their 
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individual drainage systems. The proposed Improvement would only serve as an outlet or 
collector of runoff and drainage flow from the lands within the watershed. Each landowner is 
responsible to construct and maintain their own drainage system in order to drain their 
farmlands adequately. Individual benefits for an adequate drainage system are in increased 
crop production from farmlands.  

The estimated cost of the proposed Improvement is included in this report. The public and 
private benefits and damages will be available at the final hearing. 

 AGRICULTRUAL EFFECTS 

Once the improvements are constructed, the lands within the improved watershed will be 
largely dependent on this drainage system for both surface and subsurface drainage flows. 
Thus, it is imperative that the proposed system have adequate capacity in order to allow for 
modern farming operations. 

It should be noted that many of the established ditch systems in Minnesota are now 70 to 100 
years old. These systems are approaching the need for complete repair or replacement if the 
farmland is to remain productive. When feasible, it is economically imperative that these 
drainage systems be improved to become compatible with present day farming techniques 
and they be continually maintained. If properly maintained during normal growing seasons, 
the agricultural lands in the watershed are some of the most productive in the State of 
Minnesota. 

 WATER QUALITY 

Little change in measureable water quality is anticipated because of this Improvement. 
However, there are components of the Improvement that will mitigate erosion and help 
improve water quality on a micro watershed scale. Some of the existing culvert crossings are 
hydraulically undersized, which leads to higher velocities through the undersized culvert, 
which can cause scour and erosion on the outlet end of the culvert. Increasing the size of the 
culvert crossings will lead to lower outlet velocities. At the culvert outlets, riprap will be 
constructed to further reduce the energy at the outlets, and lessen the erosive force. The 
largest source of suspended solids in tile system drainage is from water discharging into open 
intakes. Although open intakes will still be used on the system, ponding occurs around these 
intakes for any significant storm events. Thus, solids have time to settle rather than being 
discharged. The use of Hickenbottom risers on these intakes has been shown to result in a 
significant reduction in suspended solids discharge and thus their use will help with water 
quality. The one-rod (16.5 feet) buffer strip will be acquired if not already done so, or re-
established along the Improvement limits.     

As a requirement of the MPCA Erosion Control Permit, the establishment of an erosion 
control plan is anticipated. Incorporation of such devices as inlet protection, riprap at the 
outlet and permanent grasses as soon as possible following the construction are anticipated. 
All of these measures will help to reduce erosion and maintain water quality during the 
construction of the project.  

The Renville County SWCD and NRCS Offices will be contacted regarding conservation 
measures. The SWCD encourages landowners to sign up for the Conservation Reserve 
Program (CRP). This is a volunteer program, so landowners are encouraged to call the local 
agencies to discuss additional conservation measures. 

 FISH AND WILDLIFE 

The only threatened or endangered species to have the potential to be in Renville County at 
the time of this report is the northern long-eared bat. According to the Minnesota DNR, there 
are no known roost trees or hibernacula in Renville County. Additionally, there are no trees to 
be removed as a part of the improvement, so there is no impact to the northern long-eared bat. 
Bald eagles are present in Renville County, and are protected under the Bald and Golden 
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Eagle Protection Act. Again, there are no trees to be removed as a part of the improvement, 
so there is no impact to the bald eagle. 

The open ditch and existing grass buffers are potential wildlife habitat. These areas will be 
temporarily impacted during the construction of the improvement, but will be restored or 
improved following the construction. The improvements made to the culvert crossings will 
reduce the water velocities through the culverts, which will allow for easier passage of fish. 

Current wet areas within the project watershed do provide for transitory stop over locations 
for migratory waterfowl. However, these areas currently dry up following wet periods and are 
then under cultivation and production. It is anticipated that some of these temporary ponding 
areas will still exist after the construction of the Improvement although ponding times will 
likely be reduced. Therefore, the provisions for adequate drainage of these lands will not be 
of a detrimental nature to local wildlife resources. 

 GROUNDWATER 

The purpose of an agricultural drainage system is to maintain the elevation of the shallow 
groundwater table sufficiently below the surface to provide for efficient production of crops. 
The level at which the groundwater will be maintained has been and will be determined by 
the depth of the tile system and private tiles in the area. The proposed Improvement will not 
significantly lower the bottom of the ditch or the tile system. Additionally, soils within the 
watershed are typically C or D soils, with low infiltration rates. Therefore, no change in the 
availability, distribution, or use of the groundwater beyond that necessary for the sufficient 
production of crops within the watershed is anticipated by this construction.  

 ENVIRONMENTAL IMPACT 

The adverse effects of the proposed Improvement are of a temporary nature and are listed as 
follows: 

1. Disturbing of the ground surface during construction could result in the loss of one crop 
within the construction limits.  

2. Embankment areas will be stripped of topsoil prior to the placement of non-topsoil 
material in order to preserve topsoil. 

3. Temporary noise and dust generation can be expected from the construction operations. 
These impacts are not viewed as significant since there are no residences near the 
proposed construction route. 

4. Temporary erosion of soil may occur in the construction area until permanent ground 
cover and ground stabilization occurs. Although these effects need to be considered, they 
are not significantly different from the current topsoil loss that occurs annually from 
erosion of topsoil due to overland flow in the watershed. This construction erosion will 
be minimized using inlet protection, riprap, and rapid establishment of permanent grass 
cover.  

Numerous beneficial effects are anticipated from the proposed Improvement. Most of these 
benefits are directly attributable to increased crop production from lands presently damaged 
through period flooding and ponding. Among the most obvious benefits are the following:  
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1. The re-establishment of the grass buffer along the open ditch, decreasing the outlet 
velocity at the culvert crossings, and the use of Hickenbottom intakes will improve water 
quality on a micro watershed scale. 

2. Increased personal farm income 

3. Increased value of benefited farm land 

4. Contribution to the local economy through additional purchases, farm modernization, 
and expansion. 

 LAND USE 

The present use of the land in the Improvement watershed is largely agricultural. This use is 
expected to continue into the future.  

VII. ADEQUACY OF THE OUTLET 
 GENERAL INFORMATION 

As mentioned earlier, CD 59 flows generally east to west to an eventual outlet into County 
Ditch 37 about two miles west of Danube, just north of the Twin Cities & Western (TC&W) 
Railroad. 

 ADEQUACY OF THE OUTLET 

A HydroCAD model of the watershed was developed to estimate the change in the peak flow 
rates at County Road 59. HydroCAD is a computer model that computes the runoff storm 
hydrograph using methodology developed by the Natural Resources Conservation Service. 
The peak flows computed in HydroCAD are typically higher than those from other models. 
The intent of the 0.72” runoff event in Table 7 and Table 9 is to show the change in peak flow 
and elevation for a rain event with a runoff amount equal to the NRCS design ditch flow. A 
summary of the existing and proposed peak flows and upstream water surface elevations for 
various frequency flow events at County Road 59 are presented in Table 7. 

Table 7 – HydroCAD Existing vs. Proposed Model (Without Storage) Summary at County Road 
59 

Flow Event 
Existing 

Peak Flow 
(cfs) 

Existing 
Peak 

Elevation 

Proposed 
Peak Flow 

(cfs) 

Proposed 
Peak 

Elevation 

Change in 
Peak Flow 
(Pro.-Ex.) 

(cfs) 

Change in 
Peak 

Elevation 
(Pro.-Ex.) 

0.72” 
Runoff 350 1061.3 366 1060.0 16 -1.3 

2-Year 418 1062.6 475 1061.7 57 -0.9 
5-Year 455 1063.4 515 1062.7 60 -0.7 
10-Year 473 1064.1 542 1063.6 69 -0.5 
25-Year 498 1065.2 576 1064.7 78 -0.5 
50-Year 516 1065.9 601 1065.5 85 -0.4 

100-Year 574 1066.5 615 1066.3 41 -0.2 
 

As can be seen in Table 7, the HydroCAD model shows an increase in the peak flow and a 
decrease in the peak headwater elevation at County Road 59.  

Between the TC&W Railroad, and County Road 59, CD 17A joins with CD 59, and then CD 
59 joins with CD 37. The peak flows from Streamstats was obtained at the TC&W Railroad, 
at CD 17A and CD 37 prior to their confluences with CD 59, and CD 59 at County Road 59. 
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A summary of the flows are presented in Table 8. 

Table 8 – Streamstats Peak Flows 

Point Of Interest TC&W 
Railroad  

CD 17A Prior 
to CD 59 

CD 59 at CR 
59 

CD 37 Prior to 
CD 59 

Area (Sq Mi) 64.07 42.15 15.88 5.6 
     

2-Year Peak Flood (cfs) 297 214 113 33.5 
5-Year Peak Flood (cfs) 675 483 254 74 

10-Year Peak Flood (cfs) 1030 733 383 111 
25-Year Peak Flood (cfs) 1580 1130 587 171 
50-Year Peak Flood (cfs) 2070 1480 769 224 

100-Year Peak Flood (cfs) 2650 1890 980 287 
     

2-Year Peak / Area (cfs/Sq Mi.) 4.64 5.08 7.12 5.98 
 

An analysis of Table 8 shows that the peak flow at the TC&W Railroad is not simply the sum 
of the peak flows of the incoming streams. Peak flow is directly proportional to the watershed 
area, and inversely proportional to the time of concentration. Therefore, dividing the peak 
flows from a single event by the watershed area will yield a relationship to the time of 
concentration. A higher peak flow per area value means that the time of concentration for that 
watershed is a smaller value (shorter duration). The last row in Table 8 shows the 2-Year 
peak flow divided by the watershed area for each of the points of interest.  

The fact that CD 59 at CR 59 has the highest peak flow / area ratio means that the time of 
concentration for the upstream area is the shortest, and that the peak flow of CD 59 at CR 59 
happens prior to the peak flow of CD 17A. 

By increasing the peak flow from CD 59 at CR 59, and moving a larger volume of water 
downstream quicker from a small portion of the system, the peak flow of the entire system at 
the TC&W Railroad crossing, which happens later, will decrease. Therefore, it is our opinion, 
that the outlet for the improvements, without online storage is adequate. 

A summary of the existing conditions and the proposed conditions with online storage is in 
Table 9. 

Table 9 – HydroCAD Existing vs. Proposed + Storage Model Summary at County Road 59 

Flow Event 
Existing 

Peak Flow 
(cfs) 

Existing 
Peak 

Elevation 

Proposed+
Storage 

Peak Flow 
(cfs) 

Proposed+
Storage 

Peak 
Elevation 

Change in 
Peak Flow 
(Pro.+Stor.
-Ex.) (cfs) 

Change in 
Peak 

Elevation 
(Pro.+Stor.

-Ex.) 
0.72” 

Runoff 350 1061.3 306 1059.2 -44 -2.1 

2-Year 418 1062.6 425 1060.9 7 -1.7 
5-Year 455 1063.4 471 1061.7 16 -1.7 
10-Year 473 1064.1 500 1062.3 27 -1.8 
25-Year 498 1065.2 532 1063.3 34 -1.9 
50-Year 516 1065.9 554 1064.0 38 -1.9 

100-Year 574 1066.5 573 1064.6 -1 -1.9 
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As can be seen in Table 9, the HydroCAD model for the proposed conditions with online 
storage shows a decrease in the peak flow for the design 0.72” runoff event, and the 100-Year 
event. The model shows smaller increases in the peak flow for the 2-Year through 50-Year 
events than without storage, and decreases in the peak headwater elevations for all events at 
County Road 59.  

Therefore, it is our opinion, that the outlet for the improvements with the online storage is 
adequate. 

VIII. ESTIMATE OF COST 
The preliminary cost estimate to construct the proposed Improvements, as described in this report is 
shown in Exhibit 3. The total estimated project cost without online storage is approximately 
$3,841,290, and with the online storage is approximately $6,204,290. Included in the project cost 
estimate are the acreages of land to be permanently taken out of production for: the widening of the 
ditch (18.5 acres), the establishment of a one-rod (16.5-foot) buffer strip (26 acres), and the 
excavation of the online storage (41 acres). The cost estimate also includes compensation for 
agricultural land that will be temporarily taken out of production by the construction for temporary 
right-of-way (191.6 acres), and disposal of the online storage excavation (102 acres). The 
individual landowners will be compensated for this loss through the damage process of the further 
ditch proceedings. 

IX. RECOMMENDATIONS 
The proposed Improvements to the Main Open Ditch, Branch 309, and Branch C of CD 59 in 
Renville County as described in this report is feasible and practical and is necessary in order to 
provide drainage for the cultivation of crops in this watershed area. The existing drainage in the 
area is inadequate to provide proper drainage for current agricultural practices. The outlet is 
adequate in order to convey the discharge with or without the online storage.  

It is the recommendation of your engineer that the Preliminary Engineer’s Report be approved, the 
Board determines if the online storage alternative is to be included in the scope of the improvement, 
that the Board appoint Viewers, and order the preparation of the Final Engineer’s Report for the 
Improvement. 
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DRIVEWAY RESTORATION
NOT TO SCALE

6" AGGREGATE SURFACING, CLASS 5

SUBGRADE PREPARATION (2112)
(INCIDENTAL)

20' C.S. OUTLET (1 SIZE LARGER THAN TILE)

AS DIRECTED

6' STEEL FENCE POST

PLUGGED TEE OR
TILE CONNECTION

NEW OR EXISTING TILE

WASTE BANK15 TO 1 SLOPE (MAX)

16.5' BUFFER STRIP
IMMEDIATE DITCH SLOPES SEEDING REQUIRED - (HYDRO SEED)

TYPICAL SECTION OF OPEN DITCH 43+06 TO 322+72
NOT TO SCALE

2  TO  1    SLOPE

(VARIES)

LC
EXISTING SURFACE

REPLACE ALL TOPSOIL
4" TOPSOIL MIN.
BUCKET PACKED

STRIP EXIST TOPSOIL

2' (TYP.) OR AS
DIRECTED BY
ENGINEER

12" CLASS 2 RIPRAP
WITH FILTER CLOTH
(6' WIDE)

NOTE:   DETAILS ARE NOT TO SCALE

AS DIRECTED

2  TO  1    S
LOPE 

15 TO 1 SLOPE (MAX)WASTE BANK

4" TOPSOIL MIN.
BUCKET PACKED

STRIP EXIST
TOPSOIL

REPLACE ALL TOPSOIL

16.5' BUFFER STRIP

PROPOSED CSAH 1 ROAD TYPICAL SECTION

PROPOSED FIELD CROSSING TYPICAL SECTION

1:2 (MAX.)

TOPSOIL
4" MIN

0.03'/FT

16' 16'

℄ FIELD CROSSING

NOT TO SCALE

NOT TO SCALE

1:2 (MAX.)

PROPOSED TOWNSHIP ROAD TYPICAL SECTION

1:4 1:4

SURFACING (2118)
8" CLASS 5

0.03'/FT

4" SALVAGED AGGREGATE

11' 11'3' SHOULDER 3' SHOULDER

20' RECOVERY 20' RECOVERY

℄ ROADWAY

NOT TO SCALE

NOTE: VARY DEPTH OF INLET
TO MATCH INCOMING TILE

IF A CONNECTION IS
NECESSARY

8" (2211) AGGREGATE BASE, CLASS 5

DRIVING LANE
12'

20'

60' R/W

37' RECOVERY ZONE (TYP.)

1:4

3" SALVAGED TOPSOIL (TYP.)

60' R/W

R/
W

1' (TYP.)

20'

12'
8'

0.04'/,

SHOULDER

0.02'/,

DRIVING LANE

0.02'/,

LC

(T
YP

.)

4'

8' (TYP.)

1:4

8'

0.04'/,

SHOULDER

R/
W

6" AGGREGATE SHOULDER, CLASS 1 MOD.

1:1

3" MINIMUM TOPSOIL
INSIDE R/W. (TYP.)

1:
1

2' TYP.

22.97'

24.42'

20.07'

3" (2360) NON-WEARING MIXTURE SPNWB230B

1 1/2" (2360) WEARING MIXTURE SPWEB240C
1 1/2" (2360) WEARING MIXTURE SPWEB240C

12" SUBGRADE EXCAVATION (BACKFILL WITH SELECT GRADING MATERIAL)
4" (2104) SALVAGE BITUMINOUS PAVEMENT

SLOPE
VARIES

SEE TABLE

SEEDING REQUIRED SEEDING REQUIRED

MANUFACTURED 8" DIA
POLYETHYLENE RISER
AND TEE ASSEMBLY
(HICKENBOTTOM OR
APPROVED EQUAL),
SEE DETAIL

RODENT GUARD,
INSIDE PIPE

CONSTRUCT A FIELD CONNECTION.
THE CS OUTLET PIPE SHALL BE ONE NORMAL SIZE LARGER THAN
THE TILE.  THE CS PIPE SHALL BE INSTALLED TO SLIDE OVER THE
INCOMING TILE TO PROVIDE A MINIMUM 2' OVERLAP.  THE
CONNECTION SHALL BE WRAPPED IN GEOTEXTILE FABRIC AND A
CONCRETE COLLAR SHALL BE CONSTRUCTED AROUND THE JOINT.
(INCIDENTAL)

PERMANENT EASEMENT AREA

NOTE:
SEED ALL DISTURBED AREAS WITHIN
THE PERMANENT EASEMENT AREA.

REPLACE ALL CS OUTLET PIPES.
(USE ONE SIZE LARGER THAN TILE.)
(REMOVAL OF EXISTING PIPES IS
INCIDENTAL)

SEE
TABLE

41+00 - 97+05
97+05 - 322+72.8

LOCATION
10'
8'

DITCH BOTTOM
WIDTH

DITCH BOTTOM WIDTH TABLE

1:2 (MAX.)1:2 (MAX.)

1:2 (MAX.)

15" C.S. CULVERT (TYP.)
2' (TYP.) OR AS

DIRECTED BY ENGINEER

RODENT GUARD,
INSIDE PIPE

3' (MIN.) OR AS
DIRECTED BY ENGINEER

2  TO  1SLOPE
6  TO  1

SLOPE

FIELD
APPROACH

2  TO  1
DITCH
SLOPE6  TO  1

SLOPE

CO
U

N
TY

 D
IT

CH

ROAD

FIELD

15" C.S. CULVERT (TYP.)

PLAN VIEW

CROSS SECTION

FLUME/FIELD APPROACH
NOT TO SCALE

ROAD DITCH

FIELD
APPROACH

SAFETY
APRON



PERCENT
PASSING

NOT TO SCALE

1'
-0

"

M
IN

1'-0"

MIN
1'-0"

MIN

INLET PROTECTION
ROCK BAG

PAYMENT SHALL INCLUDE ALL MATERIALS,
FILLING OF LOG, PLACEMENT,
MAINTENANCE & REMOVAL;
80% OF BID PRICE SHALL BE PAID UPON
PROPER PLACEMENT WITH THE FINAL 20%
PAID UPON REMOVAL

INLET PROTECTION
WITH ROCK LOG

FILL ROCK LOG WITH 45 LBS. OF OPEN
GRADED AGGREGATE CONSISTING OF
SOUND, DURABLE PARTICLES OF CRUSHED
QUARRY ROCK OR GRAVEL CONFORMING
TO THE FOLLOWING GRADATION.

NOTE:
CRUSHED CONCRETE OR BITUMINOUS
SHALL NOT BE USED FOR OPEN
GRADED AGGREGATE.

SEAM JOINED BY TWO ROWS OF STITCHING
WITH A PLASTIC MESH BACKING OR HEAT
BONDED (OR APPROVED EQUAL)

5"Ø GEOTEXTILE SOCK, TYPE WOVEN
MONOFILAMENT CONFORMING TO
SPEC. 3886 TABLE 3886-1. MACHINE
SLICE

ENDS SECURELY CLOSED TO
PREVENT LOSS OF OPEN
GRADED AGGREGATE FILL,
SECURED WITH 50 PSI ZIP TIE

INTAKE

GRADATION

65-95
30-65
10-35

SIEVE SIZE
1 1/2" 100

95-100

3-20
0-8
0-3

1"
3/4"
3/8"
NO 4

NO 10
NO 40

NO 200

1'
-0

"

M
IN

NOT TO SCALE

30
" M

IN

1'
-6

" M
IN

PO
ST

EM
BE

DM
EN

T

6"
MIN

6" M
IN

DIRECTION
OF RUNOFF

FLOW

NOTE:
1.  GEOTEXTILE FABRIC SHALL
   BE PER MnDOT SPEC 3886

EXTEND
FABRIC INTO
TRENCH

FABRIC ANCHORAGE TRENCH
BACKFILL WITH TAMPED
NATURAL SOIL

GEOTEXTILE FABRIC,
36" WIDE (SEE NOTE 1)

STAPLES

2"x2" WOOD POST 5'
MINIMUM LENGTH POSTS
AT 6' MAXIMUM SPACING

HAND PLACED SILT FENCE - PREASSEMBLED
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COMPACTED BACKFILL

PIPE DIA.

C.S. & REINFORCED CONCRETE PIPE
CLASS "C" BEDDING CONDITION

36" OR LESS                       B  + 24"

42" TO 54"                      1.5 x B

60" OR OVER                    B  + 36"

0.15 B

B +16" MINC

PIPE AS
SPECIFIED

AS SPECIFIED

BC

DIA.

NOT TO SCALE

TRENCH DETAIL

12" (MIN.)

C

B

C

C

C

MATERIAL FROM EXCAVATION
BACKFILL WITH SELECTED

COMPACT AT SPRING LINE
AND 12" ABOVE PIPE

SURFACE WATER INTAKE RISER

GROUND LEVEL

NOT TO SCALE

AP
PR

O
X 

2.
5'

4'
 M

IN

END CAP

MANUFACTURED
POLYETHYLENE RISER AND
TEE ASSEMBLY
(HICKENBOTTOM OR
APPROVED EQUAL)

FLOW
NOTE:
PAID AS ONE EACH

FILED CONNECTION (TYP.)
-ALIGN INVERTS OF PIPES
-WRAP JOINTS WITH GEOTEXTILE FABRIC
-CONSTRUCT CONCRETE COLLAR
 AROUND THE JOINT (6" THINK MIN)

BEND AS REQUIRED
(45° MAX PER BEND)

TILE SLOPE REQUIREMENTS
MIN 1.0% OPTIMUM 2.0%

RISER ON UNDISTURBED
TRENCH WALL

INSERTA-TEE OR
SADDLE TEE

MAIN DRAIN TILE

NOT TO SCALE
DRAIN TILE CONNECTION

EXISTING
TILE

RISER REQUIREDNO RISER REQUIRED

2' OR GREATER

GROUND
SURFACE

FIELD CONNECTION

FLOW

FOUNDATION ROCK
AROUND FITTING

EXISTING
TILE

FOUNDATION ROCK
AROUND CONNECTION(TYP.)

TILE

OD'E' 'E'

12
"

'W'

6"

OD'E' 'E'

12
"

'W' 6"

TRENCH
INSTALLATION

DITCH
INSTALLATION

SPRING LINE
HAUNCHING

BEDDING

DUAL WALL POLYETHYLENE TRENCH
NOT TO SCALE

4"
6"
8"

10"
12"
15"
18"
24"
30"
36"

4.6"
6.8"
9.5"

11.6"
14.2"
17.7"
22.0"
29.5"
35.4"
41.0"

3"-4"
4"-6"
4"-6"
5"-8"
5"-8"
5"-8"

6"-10"
8"-12"
8"-12"
8"-12"

10"
14"
20"
24"
30"
34"
38"
46"
60"
65"

PIPE
SIZE

PIPE OD
(Nominal)

'E'
ENVELOPE

WIDTH
(Minimum)

MINIMUM TRENCH
WIDTH

(OD+2E)

NOTES:
1.  BEDDING AND EMBEDMENT MATERIAL PER
SPECIFICATIONS.

2.  CONSTRUCTION REQUIREMENTS PER SPEC
2451 MODIFIED SO THAT EMBEDMENT MATERIAL
IS COMPACTED IN UNIFORM LIFTS, 8" OR LESS IN
DEPTH, LOOSE MEASURE, TO 95% STANDARD
PROCTOR DENSITY FROM THE BEDDING TO A
MINIMUM DEPTH OF AT LEAST 12" ABOVE THE
CROWN OF THE PIPE.

3.  COST FOR FURNISHING AND INSTALLING
GRANULAR BEDDING AND ENCASEMENT
MATERIALS SHALL BE INCLUDED IN THE PRICE BID
FOR POLYETHYLENE PIPE, PER LINEAL FOOT.

INITIAL
BACKFILL

GRANULAR BEDDING
AND ENCASEMENT
MATERIAL AS
SPECIFIED

GRANULAR BEDDING
AND ENCASEMENT
MATERIAL AS
SPECIFIED

PROFILE VIEW

CROSS SECTION

DITCH CHECK - RIPRAP
NOT TO SCALE

6"

WATER
FLOW

NOTE:
ROCK DITCH CHECK SHALL BE
REMOVED FROM THE CLEAR ZONE
AFTER SEEDING OR TURF IS
ESTABLISHED AND PRIOR TO FINAL
ACCEPTANCE

POINT 'A' MUST BE 1'-0" MINIMUM
HIGHER THAN POINT 'B' TO ENSURE
THAT WATER FLOWS OVER THE DIKE
AND NOT AROUND THE ENDS.

POINT 'A'
CLASS II - IV RIPRAP (3601)

POINT 'B'

POINT 'A'

DITCH
PROFILE

GEOTEXTILE FABRIC
LINER TYPE IV (3733)
ALONG BOTTOM OF RIPRAP

EROSION CONTROL BLANKET INSTALLATION

ANCHOR SLOT ALTERNATIVE

NOT TO SCALE

3' LEVEL (MIN)

NOTE:
ANCHOR, OVERLAP & STAPLE
PER MANUFACTURER'S SPECIFICATIONS FOLD UNDER 6"

1' SPACING
ON STAPLES

4" OVERLAP

NOTE:
CONSTRUCT EROSION CONTROL
BLANKET AT DESIGNATED
LOCATIONS AS SHOWN ON PLANS.

GEOTEXTILE FABRIC
LINER TYPE IV (3733)
ALONG BOTTOM OF RIPRAP



RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR TYPICAL SECTIONS & DETAILS© Bolton & Menk, Inc. 2017, All Rights Reserved

C1.03
H:\RNCO\S15112473\CAD\C3D\112473C101.dwg 12/4/2017 2:53 PM

NOTE:   DETAILS ARE NOT TO SCALE

B

RIPRAP BASIN 

SECTION A-A

SECTION B-B

PLAN

NOT TO SCALE

DIA
OF

ROUND
PIPE
(IN)
72
84
84
96

W
(FT)
30
30
60
30

CLASS III
d50=9"

18"
DEPTH
RIPRAP
(CU YD)

200
200

200

CLASS IV
d50=12"

24"
DEPTH
RIPRAP
(CU YD)

1333

"L"

2'

GEOTEXTILE FABRIC, PER SPEC 3733;
THE FABRIC SHOULD COVER THE AREA
OF THE RIPRAP AND EXTEND UNDER
THE CULVERT APRON THREE FEET

1'

1'

SEE TABLE FOR
MINIMUM DEPTH

A

B

RIPRAP

A

L
(FT)
40
40

100
40

GEOTEXTILE FABRIC, TYPE IV
UNDER ALL RIPRAP (TYP.)

TOE OF RIPRAP (TYP.)

2H:1V

2H:1V

FILL FROM TOP OF LEVEE TO TOP OF RIPRAP
WITH CLAY EMBANKMENT AND 6" MIN
SALVAGED TOPSOIL (TYP.)

RIPRAP SLOPE (TYP.)
SEE CROSS SECTIONS

SIDE SLOPES OF LEVEE:
SEED & FERTILIZE WITH MnDOT MIXTURE 270 RT, AND STABILIZE
WITH EROSION CONTROL BLANKET CATEGORY 1.

EXISTING GROUND (TYP.)

TOP OF LEVEE AND ALL OTHER DISTURBED AREAS
OTHER THAN SIDE SLOPES OF THE LEVEE:

SEED & FERTILIZE WITH MnDOT MIXTURE 270 RT,
AND STABILIZE WITH HYDRAULIC SOIL STABILIZER.

18" THICK RIPRAP CL. III

RIPRAP SLOPE STABILIZATION
NOT TO SCALE

TOP OF RIPRAP AT 1' BELOW TOP OF LEVEE (TYP.)

5'

18
"

2H:1V

TOE OF SLOPE (TYP.)

8'

CONSTRUCT 8' DEEP X 4' WIDE RIPRAP CUTOFF
WALL ON THE UPSTREAM AND DOWNSTREAM END

OF THE RIPRAP LIMITS

SLOPE VARIES
SEE CROSS SECTIONS

DIA
OF

ROUND
PIPE
(IN)

L
(FT)

W
(FT)

DEPTH
RIPRAP

(IN)
CLASS

RIPRAP
72
84

40
40 30

18
18

III
III

30

84
96

12
40 30

24
18

IV
III

12

OR

A

B

RIPRAP AT RCP CULVERT END

SECTION A-A

SECTION B-B

PLAN

NOT TO SCALE

DIA
OF

ROUND
PIPE
(IN)
12
15
18
21
24
27
30
36
42
48

L
(FT)

8
8

10
10
12
12
14
16
18
20

CLASS II
d50=6"

12"
DEPTH
RIPRAP
(CU YD)

5
5
6
8

10
10
15
18
20
20

CLASS III
d50=9"

18"
DEPTH
RIPRAP
(CU YD)

8
8

10
15
15
15
20
25
30
40

CLASS IV
d50=12"

24"
DEPTH
RIPRAP
(CU YD)

10
10
15
15
20
20
25
30
40
50

"L"

2'

2'SE
E 

PL
AN

S

GEOTEXTILE FABRIC, PER SPEC 3733;
THE FABRIC SHOULD COVER THE AREA
OF THE RIPRAP AND EXTEND UNDER
THE CULVERT APRON THREE FEET

1'

1'

SEE TABLE FOR
MINIMUM DEPTH

A

4
1

B

RIPRAP

H

ANCHOR BOTH SIDES

6"

24" M
AX

PIPE SIZE          BARS         "H"         BOLTS
TRASH GUARD SIZES

NOT TO SCALE

12"-18"
21"-42"
42"-72"

4" 5/8"3/4"Ø
6"1"Ø 3/4"

12"1 1/4"Ø 1"

PROVIDE 3 ANCHOR CLIPS TO
FASTEN TRASH GUARD TO
FLARED END SECTION HOT DIP
GALVANIZE AFTER
FABRICATION

TIE ALL PIPE JOINTS BETWEEN
THE DESIGN SPECIAL 1 AND
DESIGN SPECIAL 2 STRUCTURES
AND THE RIVER SIDE APRON.
USE 2 TIE BOLT FASTENERS
PER JOINT, INSTALL AT 60°
FROM TOP OR BOTTOM OF PIPE

ANCHOR CLIP

RC APRON TRASH RACK
(STEEL BARS)

NOTE: NO TRASH RACK ON DOWNSTREAM ENDS
A TRASH RACK SHALL BE FURNISHED ON THE
UPSTREAM END OF THE 60" RCP CULVERT
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72+00

73+00

57+00
58+00 59+00 60+00 61+00

62+00

63+00

64+00

65+00

66+00

67+00

68+00

69+00

70+00

71+00

72+00

73+00

EX
 1

2"
/1

0"
 T

IL
E

I=1056.36(12"CMP)

I=1057.58(12" CMP)

57+00
58+00 59+00 60+00 61+00

62+00

63+00

64+00

65+00

66+00

67+00

68+00

69+00

70+00

71+00

72+00

73+00

BR
 4

68

1066 1055

1066

1055

10
55

10
66

10
66

10
55

1054

1054
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COUNTY DITCH No. 59 - GRADING PLAN
STORAGE AREA 1

CD #59 - OPEN DITCH

ALAN & PEGGY
TERSTEEG
74.04 ac.

ALAN & PEGGY TERSTEEG
51 ac.

BONNIE L. BRAUN
94.10 ac.

EA
ST

 L
IN

E,
 N

W
 Q

U
AD

, S
EC

. 1

W
ES

T 
LI

N
E,

 N
E 

Q
U

AD
, S

EC
. 1

NORTH LINE, NW QUAD, SEC. 1
SOUTH LINE, SW QUAD, SEC. 36

840TH AVENUE

T115N, R26W
T116N R36W

DUNNICK BROS INC.
 81.36 ac.

BONNIE L.
BRAUN

80.00 ac.

ALAN & PEGGY TERSTEEG
51 ac.

DUNNICK BROS INC.
 29.00 ac.

NORTH LINE, NW QUAD, SEC. 1

SOUTH LINE, SW QUAD, SEC. 36

.

A-A SECTION
.

B-B SECTION
STORAGE AREA - NO. 2 [TERSTEEG]

1'

1:2 VANES TO 1055

10' DITCH
BOTTOM

B
B 2%

1:4 1% (FILL TO MATCH)

VANES
TO DITCH

EL=1066

EL=1055
1:6 (CUT TO MATCH)EL=1066.2

1'

A
A

CONSTRUCT OUTLET PIPE (LENGTH
VARIES), ONE SIZE LARGER THAN
EXISTING TILE WHERE DAYLIGHTS
TO POND.
CONNECT TO EXISTING, TYP.

STORAGE AREA #1:
STORAGE AREA  =
TOP ELEV = 1066
BOTTOM ELEV = 1055

B
B

APPROX. TIE-IN, LIMITS OF
CONSTRUCTION FOR C.D.
CONSTRUCTION

TOP OF STORAGE AREA- EXCESS
SOILS TO BE SPREAD OUT FROM
THESE LIMITS.



33
3+

00
33

4+
00
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00

336+00

337+00

338+00

339+00

340+00

341+00
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343+00

344+00

345+00

346+00

347+00

348+00

349+00

350+00

351+00

352+00
353+00354+00355+00356+00357+00358+00359+00360+00361+00

362+00

363+00

364+00

BR
 1

94

1072 1070
1065

1072
1064
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COUNTY DITCH No. 59 - GRADING PLAN
STORAGE AREAS 2 & 3

TH
   

71

CD #59 - OPEN DITCH
W

ES
T 

LI
N

E,
 N

W
 Q

U
AD

, S
EC

. 3
5

EA
ST

 L
IN

E,
 N

E 
Q

U
AD

, S
EC

. 3
4

EA
ST

 L
IN

E,
 S

E 
Q

U
AD

,
SE

C.
 2

7

850TH AVENUE

DONALD
 HARTUNG

60 ac.

MYRON & BECKY
MACIK TRUSTEES

120 ac.

SOUTH LINE, SW QUAD, SEC. 26
NORTH LINE, NW QUAD, SEC. 35

JAMES &
DIANNE

ZENK
160 ac.

JAMES &
DIANNE

ZENK
160 ac.

ROBB J & MEGAN C
ZENK

12.17 ac.

W
ES

T 
LI

N
E,

 S
W

 Q
U

AD
,

SE
C.

 2
6

RANDAL & JUNE
MERTZ

27.34 ac. MYRON & BECKY
MACIK TRUSTEES

133.58 ac.

JAMES &
DIANNE

ZENK
160 ac.

BR
 A

-A

850TH AVENUE

EX 12" STM

I=1066.56
(12" CMP)

EX
 3

0"
 ST

M

I=1065.27
(30" CMP)

EX INTAKE
R=1069.13
I=

EX INTAKE
R=1072.10
I=

EX 4'Wx6'H

CATTLE PASS

CONSTRUCT OUTLET PIPE (LENGTH
VARIES), ONE SIZE LARGER THAN
EXIST TILE WHERE DAYLIGHTS TO
POND, (2 EA)
CONNECT TO EXISTING TILE, (2 EA)

CONSTRUCT OUTLET PIPE (LENGTH VARIES),
ONE SIZE LARGER THAN EXISTING TILE
WHERE DAYLIGHTS TO POND.
CONNECT TO EXISTING, TYP.

STORAGE AREA #2:
STORAGE AREA  =
TOP ELEV =        1072
BOTTOM ELEV =      1064

.

A-A SECTION
.

B-B SECTION
STORAGE AREA - NO. 2

A
A

1'

1:2

VANES TO 1064

6' DITCH
BOTTOM

B B

2%

1:4 1% (FILL TO MATCH)

VANES
TO DITCH

EL=1072

EL=1064
1:6 (CUT TO MATCH)EL=1072.2

EX
 6

" T
IL

E

EX
 1

0"
 T

IL
E

I=1065.20
(10" CMP)

I=1066.99
(6" POLY) I=1065.61

(24" CMP)
(SMASHED)

I=1066.14 +/-
(24" CMP)
(SMASHED)

I=1064.40 (6'x4' BOX) NW
I=1064.43 (APRON BOX) NW
I=1064.22 (6'x4' BOX) SE
I=1064.28 (APRON BOX) SE

EX
 2

4"
ST

M
EX

 2
4"

 S
TM

CONSTRUCT OUTLET PIPE (LENGTH VARIES), ONE
SIZE LARGER THAN EXISTING TILE WHERE DAYLIGHTS
TO POND.  CONNECT TO EXISTING, TYP.

STORAGE AREA #3:
STORAGE AREA  =
TOP ELEV =          1072
BOTTOM ELEV =        1065

EX 6 TILE

.

A-A SECTION
.

B-B SECTION
STORAGE AREA - NO. 3

1'

1:2

VANES TO 1065

6' DITCH
BOTTOM

B
B

2%

1:4 1% (FILL TO MATCH)

VANES
TO DITCH

EL=1072

EL=1065
1:6 (CUT TO MATCH)EL=1072.2

EX
 3

6"
/3

0"
 T

IL
E

A
A

TOP OF STORAGE AREA- EXCESS
SOILS TO BE SPREAD OUT FROM
THESE LIMITS.



39+00

40+00

41+00

42+00

43+00
44+00

45+00
46+00

47+00
48+00

49+00 50+00 51+00 52+00 53+00 54+00 55+00 56+00 57+00 58+00
59+00

60+00
61+00

62+00 63+00 64+00 65+00 66+00 67+00 68+00 69+00 70+00 71+00

EX
84"
STM

EX
 6

" T
IL

E

EX
 1

2"
/1

0"
 T

IL
E

I=1052.93 (84" R
CP) W

I=1052.61 (84" R
CP) E

I=1059.52
(6" CMP)

I=1056.36
(12"CMP)
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41+00
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45+00
46+00

47+00
48+00

49+00 50+00 51+00 52+00 53+00 54+00 55+00 56+00 57+00 58+00
59+00

60+00
61+00

62+00 63+00 64+00 65+00 66+00 67+00 68+00 69+00 70+00 71+00

BR
 4

68

39+00

40+00

41+00

42+00
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47+00
48+00
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59+00

60+00
61+00

62+00 63+00 64+00 65+00 66+00 67+00 68+00 69+00 70+00 71+00

96" STM
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1070

1075
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1045

1050

1055

1060

1065

1070

1075
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.6
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.6
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.0
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41+00
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.0
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51
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1
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.9
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42+00
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.9
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.9
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.9
3

10
51

.9
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.0
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.0
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.0
8

47+00

10
52

.4
8

10
52
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2
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8

10
53

.4
1

10
52
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10
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9

10
52

.5
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.0
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1

10
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.6
0

10
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4

10
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.6
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53
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5

10
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52

.6
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.6
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.4
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.6
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67+00
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53

.9
9
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.6
9

10
53

.6
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10
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.7
1

68+00

10
53

.3
9

10
52

.7
2

10
53

.5
9
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52

.7
4

69+00

10
53

.9
6

10
52

.7
5

10
54

.4
1

10
52

.7
7

70+00

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1059.52EX 67 LF 84" RCP @ -0.48%

I=1052.61 E
I=1052.93 W

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1056.36

CO RD 59
EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

VP
I 4

1+
00

.0
0

EL
EV

 1
05

1.
90 PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

42+10.67
I=1051.93 (APRON)

43+01.33
I=1051.96 (APRON)

CD 59-BR 468

91' 96" STM @ 0.03%
(LENGTH INCLUDES APRONS)

SALVAGE EX CULVERT
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RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 40+00 - STA 70+00

DONALD J.
HODGE
5.96 ac.

ALAN &
PEGGY

TERSTEEG
74.04 ac.

DUININCK
COMPANIES

29 ac.

ALAN & PEGGY
TERSTEEG

51 ac.

ALAN &
PEGGY

TERSTEEG
74.04 ac.

WILLIAM A.
SCHAFER

40 ac.

WC FARMS, LCC
168.39 ac.

BONNIE L.
BRAUN

94.10 ac.

EAST LINE, NW
 Q

UAD, SEC. 1
W

EST LINE, NE Q
UAD, SEC. 1

NORTH LINE, NW QUAD, SEC. 1

SOUTH LINE, SW QUAD, SEC. 36

EAST LINE, NE Q
UAD, SEC. 2

W
EST LINE, NW

 Q
UAD, SEC. 1

EAST LINE, SE Q
UAD, SEC. 35

W
EST LINE, SW

 Q
UAD, SEC. 36

 NORTH LINE,

NE QUAD, SEC. 2SOUTH LINE, SE QUAD, SEC. 35

840TH AVENUE

CD #59 - OPEN DITCH

T115N, R36WT116N, R36W

CO
UNTY RD. 59

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CONST. RIPRAP BASIN:
60'W x 100'L x 2'D,
CL IV RIPRAP, TYP.

CD #59 WATERSHED
BOUNDARY

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONSTRUCT SIDE
INTAKES, TYPICAL
(VERIFY LOC & INVERT)

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION43+00 - 57+00:

ONLY EXCAVATE ALONG
NORTH SIDE OF DITCH

STORAGE BASIN # 1

RECONSTRUCT SIDE
INTAKES, TYPICAL

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.



68+00 69+00 70+00 71+00 72+00 73+00 74+00 75+00 76+00 77+00 78+00 79+00 80+00 81+00 82+00 83+00 84+00 85+00 86+00
87+00

88+00
89+00

90+00
91+00

92+00
93+00

94+00 95+00
96+00 97+00 98+00 99+00 100+00

EX 12"/9" TILE

EX
 12

"/1
0"

 TI
LE

EX
 1

2"
 T

IL
E

EX
 6

" T
IL

E

EX
 1

2"
/1

0"
 T

IL
E

EX
84"
STM

EX
 1

2"
 S

TM

EX
 1

5"
 S

TM

EX
 1

2"
 S

TM
EX

 1
5"

 S
TM

I=1056.36(12"CMP)

I=1060.11
(12" CMP)

I=1057.58
(12" CMP)

I=1063.26
(12" CMP)

I=1061.86
(6" POLY)

I=1063.17

(12" CMP)

I=1061.50

(12" POLY)

I=1060.77 (15" CMP)

I=1062.15

(15" CMP)

I=1055.66 (84" RCP) W

I=1055.99 (84" RCP) E

I=1063.21
(12" CMP)

68+00 69+00 70+00 71+00 72+00 73+00 74+00 75+00 76+00 77+00 78+00 79+00 80+00 81+00 82+00 83+00 84+00 85+00 86+00
87+00

88+00
89+00

90+00
91+00

92+00
93+00

94+00 95+00
96+00 97+00 98+00 99+00 100+00

BR 46
2

BR 463

BR
 4

45

EX 8"/6" TILE

BR 445

I=1057.28

(12" POLY)

68+00 69+00 70+00 71+00 72+00 73+00 74+00 75+00 76+00 77+00 78+00 79+00 80+00 81+00 82+00 83+00 84+00 85+00 86+00
87+00

88+00
89+00

90+00
91+00

92+00
93+00

94+00 95+00
96+00 97+00 98+00 99+00 100+00
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RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1057.58

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1060.11

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.26

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1061.86

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1057.28 EX 56 LF 84" RCP @ 0.59%

I=1055.99 E
I=1055.66 W

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1060.77

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1061.50

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.15

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CMP
I=1063.17

280TH ST
EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

107' 96" STM @ 0.03%
(LENGTH INCLUDES APRONS)

98+11.33
I=1053.61 (APRON)

97+04.67
I=1053.58 (APRON)

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1057.30
(APPROX. LOC & INVERT)

CD 59-BR 462

CD 59-BR 463

CD 59-BR 445

CD 59-BR 443
SALVAGE EX CULVERT

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
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VERT.
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 69+00 - STA 99+00

BONNIE L. BRAUN
80 ac.

DUININCK BROS INC.
81.36 ac.

HOMER &
DARLENE HAUG

179.36 ac.

EAST LIN
E, N

E Q
U

AD, SEC. 1
W

EST LIN
E, N

W
 Q

U
AD, SEC. 6

NORTH LINE, NE QUAD, SEC. 1
SOUTH LINE, SE QUAD, SEC. 36 840TH AVENUE

280TH STREET

CD #59 - OPEN DITCH

T115N, R36WT116N, R36W

ALAN & PEGGY
TERSTEEG

51 ac.

BONNIE L. BRAUN
94.10 ac.

EA
ST

 L
IN

E,
 N

W
 Q

U
AD

, S
EC

. 1

W
ES

T 
LI

N
E,

 N
E 

Q
U

AD
, S

EC
. 1

RECONSTRUCT SIDE
INTAKES, TYPICAL

RESTORE ROADWAY,
CONSTRUCT (4 EA)
FLUME/FIELD
APPROACHES,
SEE DETAILS

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CONST. RIPRAP BASIN:
60'W x 100'L x 2'D,
CL IV RIPRAP, TYP.

HOMER &
DARLENE HAUG

179.36 ac.

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION



97+00 98+00 99+00 100+00 101+00 102+00 103+00 104+00 105+00 106+00 107+00 108+00 109+00 110+00 111+00 112+00 113+00 114+00 115+00 116+00 117+00 118+00 119+00 120+00 121+00 122+00 123+00 124+00 125+00 126+00 127+00 128+00 129+00
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EX
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 S
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 1
5"

 S
TM
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 1
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 ST

M
EX

 1
5"

 S
TM

EX
 1

2"
 T

IL
E

EX
 1

5"
 T

IL
E

EX
 1

5"
 T

ILE

EX 18"/15" STM

EX
 1

2"
 T

IL
E

EX
 1

2"
 T

IL
E

EX
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RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1060.77

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.21 RECONSTRUCT:

20 LF TILE
EX 18" TILE
I=1061.39

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1062.60

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1058.41

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1062.92

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.65

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1058.89

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

CD 59-BR 427

CD 59-BR 422

98+11.33
I=1053.61 (APRON)

280TH ST
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 98+00 - STA 128+00

HOMER & DARLENE HAUG
179.36 ac.

HOMER & DARLENE HAUG
179.36 ac.

KEVIN J. BRAUN
96.39 ac.

DUININCK CONCRETE LLC
51.00 ac.
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CD #59 - OPEN DITCH
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RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

98+00 -110+00:
ONLY EXCAVATE ALONG
NORTH SIDE OF DITCH

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1060.81

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1061.70

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1058.51

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1062.06

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1060.10 EX 109 LF 84" RCP @ 0.30%

I=1056.75 (W PIPE)
I=1056.70 (W APRON)
I= 1057.04 (E PIPE)
I=1057.03 (E APRON)

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.38

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1061.87

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1061.03

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1063.64

CO RD 1

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

149+91.67
I=1055.17 (APRON)

151+30.33
I=1055.21 (APRON)

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.51

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.42

CD 59-BR 404

SALVAGE EX CULVERT

139' 96" CULVERT @ 0.03%
(LENGTH INCLUDES APRONS)
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 127+00 - STA 157+00

BRIAN & KEVIN BLOCK

60 ac.

KEVIN J. BRAUN
96.39 ac.

KEVIN J. BRAUN
96.39 ac.

BRIAN & KEVIN
BLOCK
60 ac.

NORTH LINE, NW QUAD, SEC. 5

SOUTH LINE, SW QUAD, SEC. 32
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CD #59 - OPEN DITCH

T115N, R35W

T116N, R35W

KEVIN J. BRAUN
96.39 ac.

RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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FIELD ROAD

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1065.98

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1061.62

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1060.56

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1059.64

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1059.06

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.14

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1060.47

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1060.29

EX 26 LF 72" RCP @ -2.02%
I=1057.65 E
I=1058.17 W

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

INSTALL 88'  SALVAGED 84" STM @ 0.03%
INSTALL NEW PIPE TIES (INCIDENTAL)

177+71.00
I=1056.01 (APRON)

176+83.00
I=1055.98 (APRON)

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.00
(APPROX. LOC & INVERT)

CD 59-BR 370

CD 59-BR 347
SALVAGE EX CULVERT
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 156+00 - STA 186+00

BRIAN & KEVIN BLOCK
60 ac.

JEAN  VOELZ
60 ac.

840TH AVENUE

CD #59 - OPEN DITCH

T115N, R35W
T116N, R35W

NORTH LINE, NW QUAD, SEC. 5SOUTH LINE, SW QUAD, SEC. 32

BRIAN & KEVIN BLOCK

60 ac.
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RECONSTRUCT SIDE
INTAKES, TYPICAL

GRAVEL ACCESS RD

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP. RESTORE ROADWAY, CONSTRUCT

(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.35

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1062.63

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1063.04

EX 50 LF 72" RCP @ 0.42%
I=1058.89 E
I=1058.68 W

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.18

300TH ST

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

203+55.67
I=1056.78 (APRON)

204+46.33
I=1056.81 (APRON)

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1061.74

SALVAGE EX CULVERT

91' 84" STM @ 0.03%
(LENGTH INCLUDES APRONS)
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 185+00 - STA 215+00

JEANETTE
SCHNEIDERMAN

101.60 ac.

ELOID O. &
CHRISTINE L.

PENKE
120.00 ac.

JEAN VOELZ
120 ac.

NORTH LINE, NW QUAD, SEC. 4

SOUTH LINE, SW QUAD, SEC. 33
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NORTH LINE, NE QUAD, SEC. 5

SOUTH LINE, SE QUAD, SEC. 32

30
0T

H 
ST

RE
ETCD #59 - OPEN DITCH

T115N, R35W

T116N, R35W

JEAN
 VOELZ
60 ac.

RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION

CONSTRUCT RIPRAP SLOPE STABILIZATION
AS DIRECTED BY THE DITCH AUTHORITY
(SEE DETAIL)
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RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1063.28 RECONSTRUCT:

20 LF TILE
EX 10" TILE
I=1061.80

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1062.32

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1062.87

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1065.22

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1063.12

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.01

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1065.36

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH 309.
TILE IN PLAN VIEW IS SHOWN OFFSET
FOR DEPICTION ONLY.  NEW TILE TO
REPLACE EXISTING TILE.

CD 59-BR 324

RECONSTRUCT:
EX 18" TILE
I=1062.49

CD 59-BR 309 CD 59-BR 297

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 214+00 - STA 244+00

DANIEL W. RAUENHORST
104.80 ac.

JAMES KOPEL
160 ac.
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3

NORTH LINE, NE QUAD, SEC. 4

SOUTH LINE, SE QUAD, SEC. 33

CD #59 - OPEN DITCH

JEAN VOELZ
120 ac.

T115N, R35W
T116N, R35W

NORTH LINE, NW QUAD, SEC. 4

SOUTH LINE, SW QUAD, SEC. 33

ELOID O. & CHRISTINE L. PENKE
120.00 ac.

JEAN VOELZ
120 ac. BR

  3
09

RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH 309.
TILE IN PLAN VIEW IS SHOWN OFFSET
FOR DEPICTION ONLY.  NEW TILE TO
REPLACE EXISTING TILE.

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION

12" INTAKE



242+00 243+00
244+00 245+00

246+00 247+00 248+00 249+00
250+00 251+00

252+00 253+00 254+00
255+00 256+00

257+00 258+00 259+00 260+00 261+00 262+00 263+00
264+00

265+00
266+00

267+00
268+00

269+00 270+00 271+00 272+00 273+00 274+00

549+00
550+00

551+00
552+00

553+00
554+00

555+00

BR
 2

97

EX
 8

" S
TM

BR
 2

82

EX
 1

2"
 S

TM

EX
 1

2"
 S

TM

EX 72"STM

EX
 1

2"
 S

TM

EX
 8

" T
ILE

I=1065.36(8" PVC)

I=1066.26(8" PVC)

I=1063.68(10" PVC)

I=1060.41 (72" RCP) W
I=1060.37 (72" RCP) E

I=1064.02(12" CMP)

I=1064.54(12" CMP)

I=1063.62(12" POLY)

I=1063.42

(8" CMP)

EX INTAKE

R=1068.87

I=

EX INTAKE

R=1069.19

I=

EX INTAKE

R=1069.86

I=

242+00 243+00
244+00 245+00

246+00 247+00 248+00 249+00
250+00 251+00

252+00 253+00 254+00
255+00 256+00

257+00 258+00 259+00 260+00 261+00 262+00 263+00
264+00

265+00
266+00

267+00
268+00

269+00 270+00 271+00 272+00 273+00 274+00

EX
 8

"/
6"

 T
IL

E

EX
 1

0"
/8

" T
IL

E

EX 24"/18" STM
BR C I=1063.42(24" CMP)

549+00
550+00

551+00
552+00

553+00
554+00

555+00

242+00 243+00
244+00 245+00

246+00 247+00 248+00 249+00
250+00 251+00

252+00 253+00 254+00
255+00 256+00

257+00 258+00 259+00 260+00 261+00 262+00 263+00
264+00

265+00
266+00

267+00
268+00

269+00 270+00 271+00 272+00 273+00 274+00

1040

1045

1050

1055

1060

1065

1070

1075

1080

1085

1040

1045

1050

1055

1060

1065

1070

1075

1080

1085

10
60

.6
1

10
57

.9
6

243+00

10
60

.6
6

10
57

.9
7

10
60

.5
6

10
57

.9
9

244+00

10
60

.4
9

10
58

.0
0

10
60

.4
8

10
58

.0
2

245+00

10
60

.5
4

10
58

.0
3

10
60

.7
0

10
58

.0
5

246+00

10
60

.6
7

10
58

.0
6

10
60

.2
8

10
58

.0
8

247+00

10
60

.2
0

10
58

.0
9

10
60

.4
5

10
58

.1
1

248+00

10
60

.6
3

10
58

.1
2

10
60

.7
4

10
58

.1
4

249+00

10
60

.7
8

10
58

.1
5

10
60

.9
1

10
58

.1
7

250+00

10
61

.7
9

10
58

.1
8

10
61

.4
9

10
58

.2
0

251+00

10
61

.2
9

10
58

.2
1

10
61

.3
2

10
58

.2
3

252+00

10
61

.2
2

10
58

.2
4

10
61

.0
6

10
58

.2
6

253+00

10
61

.1
2

10
58

.2
7

10
61

.2
0

10
58

.2
9

254+00

10
61

.3
2

10
58

.3
0

10
61

.1
9

10
58

.3
2

255+00

10
61

.1
7

10
58

.3
3

10
61

.1
4

10
58

.3
5

256+00

10
61

.0
8

10
58

.3
6

10
61

.3
2

10
58

.3
8

257+00

10
61

.7
7

10
58

.3
9

10
61

.2
7

10
58

.4
1

258+00

10
70

.1
1

10
58

.4
2

10
64

.5
6

10
58

.4
4

259+00

10
61

.5
2

10
58

.4
5

10
61

.7
4

10
58

.4
7

260+00
10

61
.8

4
10

58
.4

8

10
61

.7
7

10
58

.5
0

261+00

10
61

.6
4

10
58

.5
1

10
61

.6
0

10
58

.5
3

262+00

10
61

.5
8

10
58

.5
4

10
61

.6
2

10
58

.5
6

263+00

10
61

.6
5

10
58

.5
7

10
61

.7
9

10
58

.5
9

264+00

10
61

.9
4

10
58

.6
0

10
61

.8
9

10
58

.6
2

265+00

10
61

.8
5

10
58

.6
3

10
62

.0
9

10
58

.6
5

266+00

10
62

.2
3

10
58

.6
6

10
61

.9
5

10
58

.6
8

267+00

10
61

.8
5

10
58

.6
9

10
61

.7
7

10
58

.7
1

268+00

10
61

.7
9

10
58

.7
2

10
62

.1
5

10
58

.7
4

269+00

10
62

.2
8

10
58

.7
5

10
62

.2
6

10
58

.7
7

270+00

10
62

.3
7

10
58

.7
8

10
62

.5
1

10
58

.8
0

271+00

10
62

.5
7

10
58

.8
1

10
64

.0
5

10
58

.8
3

272+00

10
63

.2
2

10
58

.8
4

10
62

.9
0

10
58

.8
6

273+00

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1063.68

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1066.26

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1064.54

310TH ST

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1064.02

EX 55 LF 72" RCP @ -0.07%
I=1060.37 E
I=1060.41 W

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1063.62

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1063.42

0.03%

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

258+19.67
I=1058.42 (APRON)

259+10.33
I=1058.45 (APRON)

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH C.  TILE
IN PLAN VIEW IS SHOWN OFFSET FOR
DEPICTION ONLY.  NEW TILE TO REPLACE
EXISTING TILE.

CD 59-BR C

CD 59-BR 282

RECONSTRUCT:
EX 24" TILE
I=1064.42

SALVAGE EX CULVERT

91' 84" STM @ 0.03%
(LENGTH INCLUDES APRONS)
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RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 243+00 - STA 273+00

KEITH & ANITA HAYEK
158.68 ac.

HAYEK LIVING
TRUST

26.96 ac.

JAMES KOPEL
121.63 ac.
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NORTH LINE, NW QUAD, SEC. 3

SOUTH LINE, SW QUAD, SEC. 34
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CD #59 - OPEN DITCH

BR  C

31
0T

H 
ST

RE
ET

840TH AVENUE

T115N, R35W

T116N, R35W

NORTH LINE, NE QUAD, SEC. 4

SOUTH LINE, SE QUAD, SEC. 33

DANIEL W. RAUENHORST
104.80 ac.

JAMES KOPEL
160 ac.

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH C.  TILE
IN PLAN VIEW IS SHOWN OFFSET FOR
DEPICTION ONLY.  NEW TILE TO REPLACE
EXISTING TILE.

RESTORE ROADWAY (2 EA),
CONSTRUCT FLUME/FIELD
APPROACHES (3 EA), SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

BR C, CD #59
SUB-WATERSHED
BOUNDARY

RECONSTRUCT SIDE
INTAKES, TYPICAL

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1063.81

EX 25 LF 72" RCP @ -2.43%
I=1060.81
I=1061.42

RECONSTRUCT:
20 LF TILE
EX 24" TILE
I=1064.06

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1063.84

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1064.42RECONSTRUCT:

20 LF TILE
EX 8" TILE
I=1064.85

FIELD
X-ING

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

INSTALL 80' SALVAGED 84" STM @ 0.03%
INSTALL NEW PIPE TIES (INCIDENTAL)

0.03%

298+67.00
I=1059.63 (APRON)

297+87.00
I=1059.61 (APRON)

RECONSTRUCT:
20 LF TILE
EX 24" TILE
I=1064.50
(APPROX. LOC & INVERT)

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1065.49

CD 59-BR 240

CD 59-BR B

SALVAGE EX CULVERT

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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SPL, BLH

SPL, sml

SPL
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.
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...
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 272+00 - STA 302+00

JAY &
 DEANNA
JOHNSON

8 ac.

HAYEK LIVING
TRUST

53.30 ac.

THOMAS &
 LAURIE HAYEK

26.7 ac.

THOMAS &
 LAURIE HAYEK

131.98 ac.

HAYEK LIVING
TRUST

53.30 ac.
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D,
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C.
 3

4

CD #59 - OPEN DITCH

KEITH &
 ANITA
 HAYEK

158.68 ac.

HAYEK LIVING
TRUST

26.96 ac.
NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RECONSTRUCT SIDE
INTAKES, TYPICAL

RESTORE FIELD
CROSSING, SEE DETAIL

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 301+00 - STA 331+00

MYRON & BECKY
MACIK TRUSTEES

120 ac.

JAMES &
DIANNE

ZENK
67.83 ac.

JAMES ZENK
160 ac.EA

ST
 LI

NE, 
NE Q

UAD
, S

EC
. 3

4

W
ES

T L
IN

E, 
NW

 Q
UAD

, S
EC

. 3
5

CD #59 - OPEN DITCH

TH
   7

1
THOMAS &

 LAURIE HAYEK
26.7 ac.

HAYEK LIVING
TRUST

53.30 ac.

ROBB J. &
MEGAN C.

ZENK
12.17 ac.

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RECONSTRUCT SIDE
INTAKES, TYPICAL

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 330+00 - STA 360+00

JAMES &
DIANNE

ZENK
160 ac.

MYRON & BECKY
MACIK TRUSTEES

120 ac.

DONALD
 HARTUNG

60 ac.

EAST LINE, NE QUAD, SEC. 34

NORT
H LI

NE, 
NW

 Q
UAD, S

EC
. 3

5

SO
UTH

 LI
NE, 

SW
 Q

UAD, S
EC

. 2
6

EAST LINE, SE QUAD, SEC. 27

WEST LINE, NW QUAD, SEC. 35

CD #59 - OPEN DITCH

85
0T

H A
VEN

UE

TH   71

JAMES &
DIANNE

ZENK
160 ac.

west LINE, Sw QUAD, SEC. 26

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

STORAGE
BASIN # 3

STORAGE BASIN # 2

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.
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EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

EX 18" TILE
I=1068.68

EX 10" TILE
I=1066.78

EX 18" TILE
I=1066.60

EX 30" TILE
I=1066.95

EX 9" TILE
I=1068.47

EX 36"/30" TILE
I=1066.68

EX 30"/24" TILE
I=1066.73

CD 59-BRANCH CD 59-BR A

CD 59-MAIN TILE

0.05%

VP
I 3

80
+8

5.
00

EL
EV

 1
06

4.
44

0.05%

PROPOSED ELEV=EXIST ESTABLISHED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION
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1243 CEDAR STREET NE
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE

STA 359+00 - STA 389+00H:\RNCO\S15112473\CAD\C3D\112473C500.dwg 1/9/2018 11:40 AM

DAVID &
MARGARET

KUBESH
100 ac.

DAVID KUBESH
80 ac.

DALE SCHNEIDERMAN
75 ac.

DAVID &
MARGARET

KUBESH
100 ac.

W
EST LINE, SE QUAD, SEC. 27

NORTH LINE, S HALF, SW QUAD, SEC. 27

NORTH LINE, N
E QUAD, SEC. 34

EAST LINE, SW
 QUAD, SEC. 27

SOUTH LINE, SE QUAD, SEC. 27

850TH AVENUE
CD #59 - OPEN DITCH

MYRON & BECKY
MACIK TRUSTEES

120 ac.

DONALD
 HARTUNG

60 ac.

SOUTH LINE, N
 HALF, SW QUAD, SEC. 27

STORAGE
BASIN # 3

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)
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SOUTH LINE, NW
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JEAN VOELZ

36" TILE

36" TILE

24" TILE

18" T
ILE

6"
 T

IL
E

EX 14" TILE

EX
 12" T

ILE

EX
 12" T

ILE

1045

1050

1055

1060

1065

1070

1075

1080

1085

1090

1045

1050

1055

1060

1065

1070

1075

1080

1085

1090

EX 18" TILE

EX 14" TILE
EX 12" TILE

I=1067.34 12" NW
I=1067.34 10" NE
I=1067.34 14" S

EX INTAKE
R=1070.23

I=1065.22 14" N
I=1065.22 18" S

EX INTAKE
R=1068.79

785' 36" TILE @ 0.10%

12" INTAKE
414+54.82
R=1071.05
I=1063.30 (30") N
I=1063.55 (24") NW
I=1063.05 (36") S

811' 24" TILE @ 0.10%

12" INTAKE
422+66.11
R=1074.16
I=1064.36 (18") W
I=1064.36 (24") SE

684' 18" TILE @ 0.20%

408+91.08
I=1062.49 (36") N
I=1064.74 (6") NE
I=1062.49 (36") S

399+99.49
I=1061.60 (42") N

20' 42" CMP @ 0.10% W/ RODENT GUARD

86' 36" TILE @ 0.10%

12" INTAKE
401+04.91
R=1069.20
I=1061.71 (36") N
I=1061.71 (36") S
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EXISTING GROUND
PROFILE (APPROX.)

BR 309
BR 309-2
BR 309

BR 309-3
BR 309
BR 309

6" TILE
I=1064.74

BR 309-1
531' 36" TILE @ 0.10%

414+21.89
I=1063.02 (36") N
I=1065.06 (8") NE
I=1063.02 (36") S

23' 36" TILE @ 0.10%

BR 309
BR 309-1
BR 309

EXISTING GROUND ELEVATION

8" TILE
I=1064.19

PROPOSED CD #59
SURFACE OVER PROFILE
(APPROX.)

BR  309

BR  309

BR 309-3

BR  309

BR
 3

09
-1

JEAN VOELZ
120 ac.

WAT FAMILY FARMS LC
193.42 ac.

EAST LINE, NW QUAD, SEC. 4

WEST LINE, NE QUAD, SEC. 4

EAST LINE, SW QUAD, SEC. 33

WEST LINE, SE QUAD, SEC. 33

CD
 #

59
 - 

OP
EN

 D
IT

CH

JAMES KOPEL
160 ac.

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000
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C.D. 59 - BRANCH 309 - TILE PLAN & PROFILE
STA 399+00 - STA 429+00

T1
15

N,
 R

35
W

T1
16

N,
 R

35
W

NO
RT

H 
LIN

E,
 N

W
 Q

UA
D,

 S
EC

. 4

SO
UT

H 
LIN

E,
 S

W
 Q

UA
D,

 S
EC

. 3
3

EX 18" STM

EX 6" STM

EX 12" STM

EX INTAKE
R=1068.79
I=1065.22

I=1062.60
(18" CMP)

I=1063.12
(6" CMP)

I=1063.01
(12" CMP)

EX INTAKE
R=1070.23
I= 1067.34

EX INTAKE
R=1072.19
I= 1068.84

EX INTAKE
R=1075.56
I= 1070.66

EX INTAKE
R=1072.36
I= 1068.92

BR
309-2

NOTE:  SEE DITCH PLAN & PROFILE
SHEETS FOR NEW TILE SYSTEM
OUTLETTING TO DITCH FOR BRANCH 309.
NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

8" TILE

30" TILE

BR 309-1
CONNECTION

BR 309-2
CONNECTION

BR 309-3
CONNECTION

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

8" INTAKE

12" INTAKE

12" INTAKE

8" INTAKE

12" INTAKE

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

CONST. RIPRAP AT
TILE OUTLET
(SEE DETAIL)

F&I:
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-2 & BR 309-3

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION



425+00
426+00

427+00
428+00

429+00
430+00

431+00

432+00

433+00

434+00

435+00

436+00

437+00
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440+00
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442+00
443+00

444+00
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447+00

448+00
449+00

450+00
451+00

452+00
453+00

454+00
455+00

18" TILE

18" T
ILE

12" TILE

15" TILE

15"
TILE

8"
TILE

EX 12" TILE

EX 10" T
ILE

EX 7" TILE

EX 6" TILE

EX 12" TILE

12" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

EX 10" TILE

EX 7" TILE

I=1074.34 6" NW
I=1074.34 7" S

EX INTAKE
R=1077.37

I=1069.03 10" W
I=1069.03 10" E

EX INTAKE
R=1072.07

12" INTAKE
429+53.76
R=1073.03
I=1065.73 (18") W
I=1065.73 (18") E

976' 18" TILE @ 0.15%

12" INTAKE
439+33.77
R=1072.73
I=1067.19 (15") W
I=1067.19 (18") E

182' 15" TILE @ 0.20%

443+81.78
I=1068.08 (12") N
I=1068.08 (15") E

778' 12" TILE @ 0.50%

8" INTAKE
451+50.00
R=1078.20
I=1071.97 (12") N
I=1072.14 (8") W
I=1071.97 (12") S
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EXISTING GROUND
PROFILE (APPROX.)

267' 15" TILE @ 0.20%

300TH ST

12" TILE @ 0.30%

EX 6" TILE

EXISTING GROUND ELEVATION

18" TILE @ 0.20%

EAST LINE, NE QUAD, SEC. 32

W
EST LINE, NW

 QUAD, SEC. 33

EAST LINE, SE QUAD, SEC. 32

W
EST LINE, SW

 QUAD, SEC. 33

NORTH LINE, SW QUAD, SEC. 33

SOUTH LINE, NW QUAD, SEC. 33

NORTH LINE, SE QUAD, SEC. 32

SOUTH LINE, NE QUAD, SEC. 32

BR  309
DALE & RACHEL
SCHNEIDERMAN

120 ac.

DALE
SCHNEIDERMAN

120 ac.

WAT FAMILY FARMS LC
193.42 ac.

JEAN VOELZ
120 ac.

WAT FAMILY FARMS LC
193.42 ac.
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C.D. 59 - BRANCH 309 - TILE PLAN & PROFILE
STA 428+00 - STA 454+00

EX INTAKE
R=1078.63
I= 1075.73

EX INTAKE
R=1077.37
I= 1074.34

EX INTAKE
R=1072.34
I= 1070.07

EX INTAKE
R=1072.07
I= 1069.03

EX INTAKE
R=1072.47
I= 1070.00

EX INTAKE
R=1073.37
I= 1069.98

EX INTAKE
R=1072.36
I= 1068.92

300TH STREET

RESTORE ROADWAY
(TOWNSHIP ROAD),
SEE DETAIL

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

8" INTAKE

12" INTAKE

12" INTAKE

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
67 LF 8" TILE
1 EA 6" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.
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1243 CEDAR STREET NE
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50 1000
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BR 309, CD #59
SUB-WATERSHED
BOUNDARY BR
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70

-

8" INTAKE 8" INTAKE

F&I:
20 LF 8" TILE
1 EA 8" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.

F&I:
67 LF 8" TILE
1 EA 6" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.
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320' 8" TILE @ 0.30%

BR 309
BR 309-2
BR 309

EXISTING GROUND ELEVATION

473+00

10
71

.4
4

474+00
10

71
.0

3

10
71

.3
7

475+00

10
72

.2
8

10
71

.6
8

476+00

10
71

.7
1

10
71

.4
6

477+00

10
71

.4
9

10
71

.5
5

478+00

10
71

.8
2

10
72

.0
1

479+00

10
72

.1
7

10
72

.3
2

480+00

10
72

.3
4

10
72

.4
8

481+00

10
72

.6
7

10
73

.0
6

482+00 483+00 484+00 485+00 486+00 487+00

JAMES KOPEL
160 ac.

JEAN VOELZ
120 ac.

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
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VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.
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FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

EX INTAKE
R=1072.00
I= 1069.98

EX INTAKE
R=1070.23
I= 1067.34

EX INTAKE
R=1072.19
I= 1068.84
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C.D. 59 - BRANCH 309-1 & 309-2 - TILE PLAN & PROFILE
STA 459+00 - STA 473+00      &     STA 474+00 - STA 488+00
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12" INTAKE

18" TILE 30
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BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-2 & BR 309-3

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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23' 36" TILE @ 0.10%
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EX 8" TILE
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EX 10" TILE
I=1072.00+/-

BR 240- BR BR 240

2300' 30" STM @ 0.12% 514+00.00
I=1065.95 (30") N
I=1065.95 (30") S

EXISTING GROUND ELEVATION

1279' 30" STM @ 0.10%
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
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VERT.
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1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
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100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

EAST LINE, SW QUAD, SEC. 33

WEST LINE, SE QUAD, SEC. 33

EAST LINE, NW QUAD, SEC. 33

WEST LINE, NE QUAD, SEC. 33
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BR 309-3

BR 309-2

WAT FAMILY FARMS LC
193.42 ac.

GARY HOTOVEC
154.80 ac.

JEAN VOELZ
120 ac.

JAMES KOPEL
120 ac.

BR 30
9

BR 309

EX INTAKE
R=1075.20
I= 1070.85

EX INTAKE
R=1070.96
I= 1067.92

EX INTAKE
R=1070.23
I= 1067.34
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BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
20 LF 8" TILE
1 EA 8" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.

F&I:
20 LF 10" TILE
1 EA 10" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-2 & BR 309-3

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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EXISTING GROUND
PROFILE (APPROX.)

850TH AVE

EX 18" TILE
I=1070.00+/-

CD 59- BR MAIN

EXISTING GROUND ELEVATION

30" TILE @ 0.10%
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BR 309-3

SO
UTH LINE, SE Q

UAD, SEC. 28

NO
RTH LINE,    NE Q

UAD, SEC. 33

GARY HOTOVEC
154.80 ac.

CAROL J.
 LIPPERT
TRUSTEE

80 ac.

WEST LINE, SE QUAD, SEC. 28

EAST LINE, SW QUAD, SEC. 28
JASON LAUMER &
NICOLE GRUND

80 ac.

SO
UTH LINE, SW

 Q
UAD, SEC. 28

NO
RTH LINE, NW

 Q
UAD, SEC. 4

EAST LINE, NW QUAD, SEC. 33

WEST LINE, NE QUAD, SEC. 33

WAT FAMILY FARMS LC
193.42 ac.

BR 309-3

850TH AVENUE

RESTORE ROADWAY
(TOWNSHIP ROAD)
SEE DETAIL

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
20 LF 8" TILE
1 EA 8" PLUG
CONNECTION & FITTINGS AS
REQUIRED TO CONNECT TO
EXISTING CD 59-MAIN TILE.
PLUG TILE DOWNSTREAM.

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.



EX 20" TILE

EX 18" TILE

EX 18" TILE EX 8" TILE
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EX INTAKE
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EX INTAKE
R=1071.69
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EX INTAKE
R=1071.60
I= 1068.99
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1090

1045

1050

1055
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1070
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EX 18" TILE

EX 18" TILE EX 18" TILE

I=1067.71 18" SE
I=1067.71 18" NW

EX INTAKE
R=1069.50 I=1068.70 18" SE

I=1068.70 18" NW

EX INTAKE
R=1071.69

I=1068.99 20" SE
I=1068.99 8" S

I=1068.99 18" NW
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R=1071.60
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20' 42" CMP @ 0.06% W/ RODENT GUARD

551+17.89
I=1061.55 (36") SE
I=1061.30 (42") NW

586' 36" TILE @ 0.05%903' 36" TILE @ 0.06%

550+97.89
I=1061.29 (42") SE

12" INTAKE
560+19.81
R=1069.57
I=1062.09 (36") SE
I=1062.09 (36") NW

12" INTAKE
566+04.02
R=1071.88
I=1062.38 (36") SE
I=1062.38 (36") NW

12" INTAKE
567+45.08
R=1071.94
I=1062.46 (36") SE
I=1063.46 (12") S
I=1062.46 (36") NWEXISTING GROUND

PROFILE (APPROX.)

310TH ST

CD 59
OPEN
DITCH

143' 36" TILE @ 0.05%

BR C
BR C-1
BR C

EXISTING GROUND ELEVATION

36" TILE @ 0.05%

PROPOSED CD #59
SURFACE OVER PROFILE
(APPROX.)

JAMES KOPEL
121.63 ac.

CD
 #5

9 -
 O

PE
N D

ITC
H

BR  C
BR  C-1

EAST LINE, SE QUAD, SEC. 33

WEST LINE, SW QUAD, SEC. 34

EAST LINE, NE QUAD, SEC. 4

WEST LINE, NW QUAD, SEC. 3

310TH STREETDANIEL W.
RAUENHORST

104.80 ac.

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL
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UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 540+00 - STA 570+00

84
0T

H A
VEN

UE

DANIEL & CHERYL RAUENHOFST
40.00 ac.

T1
15

N, R
35

W

T1
16

N, R
35

W
NORT

H LI
NE, 

NE Q
UAD, S

EC
. 4

SO
UTH

 LI
NE, 

SE
 Q

UAD, S
EC

. 3
3

NOTE:  SEE DITCH PLAN & PROFILE
SHEETS FOR NEW TILE SYSTEM
OUTLETTING TO DITCH FOR BRANCH C.
NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE EXISTING TILE LOCATION.

12" INTAKE12" INTAKE

12" INTAKE

12" TILE

36" TILE

RESTORE ROADWAY (2 EA),
CONSTRUCT FLUME/FIELD
APPROACHES (3 EA), SEE DETAILS

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-1

BR C, CD #59
SUB-WATERSHED
BOUNDARY

BR C, CD #59
SUB-WATERSHED
BOUNDARY

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION

JAMES KOPPEL
160.0 ac.

KIETH & ANITA HAYEK 158.68 ac.

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.



EX 20" TILE

EX 20" TILE

EX 18" TILE

EX 8" TILE

EX
 6

" T
IL

E

EX 6" TILE
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EX INTAKE

R=1071.69

I= 1067.81

EX INTAKE

R=1071.60

I= 1068.99

EX INTAKE

R=1075.98

I= 1073.09

R=1076.70

I= 1072.78

EX INTAKE

R=1075.74

I= 1074.11

EX INTAKE
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I= 1072.06
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599+00

1069' 30" TILE @ 0.06%
1110' 36" TILE @ 0.05%

578+67.48
I=1063.01 (36") NE
I=1063.01 (36") NW

979' 36" TILE @ 0.05%

588+46.48
I=1063.50 (30") NE
I=1064.67 (8") N
I=1063.50 (36") SW

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-2
BR C

EXISTING GROUND ELEVATION

JAMES KOPEL
121.63 ac.

JAMES KOPEL
121.63 ac.

DANIEL &
 CHERYL

RAUENHORST
40.00 ac.

BR C-1

BR  C

EA
ST

 L
IN

E,
 N

W
 Q

U
AD

, S
EC

. 3

W
ES

T 
LI

N
E,

 N
E 

Q
U

AD
, S

EC
. 3

MARY KELLY
80.00 ac.

AAKRE FAMILY FARMS, LLC
74.95 ac.
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RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
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VERT.
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 569+00 - STA 599+00

BR C-2

BR  C

BR  C 30" TILE
12" INTAKE

12" INTAKE 8" INTAKE

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-2

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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378' 24" TILE @ 0.10%463' 24" TILE @ 0.10%

825' 30" TILE @ 0.05%535' 30" TILE @ 0.06%

599+12.86
I=1064.14 (30") E
I=1064.14 (30") SW

604+44.42
I=1064.46 (30") E

I=1064.46 (30") W

12" INTAKE
621+63.30
R=1074.72
I=1066.45 (24") E
I=1066.45 (24") W

12" INTAKE
625+40.30
R=1074.65
I=1066.83 (24") E
I=1066.83 (24") W

182' 30" TILE
@ 0.06%

606+25.32
I=1064.57 (30") E
I=1066.31 (10") NE
I=1064.57 (30") W

EXISTING GROUND
PROFILE (APPROX.)

T.H. 71

BR C
BR C-3
BR C

250' 30" TILE @ 0.40%

12" INTAKE
617+00.00
R=1074.73
I=1065.98 (24") E
I=1066.90 (8") N
I=1065.98 (30") W

12" INTAKE
614+50.00
R=1075.66
I=1064.98 (30") E
I=1064.98 (30") W

TRENCHLESS INSTALLATION
48" CASING w/ 30" CARRIER PIPE

BR C
BR C-3-1-A
BR C

EXISTING GROUND ELEVATION

24" TILE @ 0.10%

30" TILE
@ 0.06%

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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VERT.
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AAKRE FAMILY FARMS, LLC
74.95 ac. LEONE

WELTER
115.82 ac.

MARY KELLY
80.00 ac.

AAKRE FAMILY FARMS, LLC
74.95 ac.

BR  C BR  C

TH   71

EAST LIN
E, N

E Q
U

AD, SEC. 3
W

EST LIN
E, N

W
 Q

U
AD, SEC. 2
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 598+00 - STA 628+00

LEONE
WELTER

115.82 ac.

BR
  C

-3

12" INTAKE
12" INTAKE

12" INTAKE

12" INTAKE

30" T
ILE

TRENCHLESS CONSTRUCTION
UNDER T.H. 71 ROADWAY

BR  C-3-1-A

75'
75' 56.8'

R/W LINE
APPROX LOCATION

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1-A



EX 15" TILE
EX 10" TILE

EX 8" TILE

EX 15" TILE

EX 15" TILE

EX 12" TILE

EX 10" TILE

EX 6" TILE

626+00 627+00 628+00 629+00 630+00 631+00 632+00 633+00 634+00 635+00 636+00 637+00 638+00 639+00 640+00
641+00

642+00
643+00
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862+00

863+00

864+00

920+00
921+00

922+00
923+00

924+00
925+00

EX INTAKE
R=1075.89
I= 1071.04

EX INTAKE
R=1075.22
I= 1071.14

EX INTAKE
R=1074.92
I= 1071.15

EX INTAKE
R=1076.32
I= 1072.68

EX INTAKE
R=1076.02
I= 1074.61

EX INTAKE
R=1075.43
I= 1071.76

24" TILE
24" TILE

24" TILE

24" TILE

18" TILE

15" TILE

12" TILE

8" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

EX 15" TILE EX 10" TILE

I=1071.15 15" E
I=1071.15 15" W

EX INTAKE
R=1074.96

I=1071.76 8" SE
I=1071.76 6" S

I=1071.76 10" NW

EX INTAKE
R=1075.43

10
75

.0
2

627+00

10
75

.0
8

10
74

.9
5

628+00

10
75

.0
0

10
75

.7
1

629+00

10
76

.5
3

10
76

.3
6

630+00

10
76

.1
1

10
76

.1
5

631+00

10
76

.2
2

10
76

.2
4

632+00

10
76

.1
3

10
76

.2
2

633+00

10
76

.1
8

10
76

.2
2

634+00

10
76

.3
5

10
76

.4
1

635+00

10
76

.2
5

10
76

.3
6

636+00

10
76

.1
6

10
75

.8
2

637+00

10
75

.5
9

10
75

.6
0

638+00

10
75

.6
0

10
75

.5
0

639+00

10
75

.5
6

10
75

.5
4

640+00

10
75

.4
6

10
75

.4
8

641+00

10
75

.4
1

10
75

.3
7

642+00

10
75

.3
2

10
75

.4
1

643+00

10
75

.4
4

10
75

.5
4

644+00
10

75
.9

1

10
76

.4
4

645+00

10
76

.6
9

10
76

.6
8

646+00

10
76

.3
2

10
75

.6
5

647+00

10
75

.5
4

10
75

.5
3

648+00

10
75

.5
1

10
76

.0
5

649+00

10
76

.1
7

10
76

.8
0

650+00

10
77

.5
3

10
78

.0
3

651+00

10
77

.6
6

10
77

.3
7

652+00

10
77

.1
8

10
77

.4
6

653+00

10
77

.7
7

10
77

.1
4

654+00

10
76

.6
9

10
76

.1
8

655+00

10
76

.0
4

10
75

.9
2

656+00

10
76

.1
4

10
75

.9
7

657+00

547' 24" TILE @ 0.10%
710' 24" TILE @ 0.10%

12" INTAKE
632+50.22
R=1075.97
I=1067.54 (24") E
I=1067.54 (24") W

12" INTAKE
637+97.58
R=1075.51
I=1068.08 (24") E
I=1068.08 (24") W

238' 24" TILE @ 0.10%

12" INTAKE
640+37.12
R=1075.28
I=1068.32 (24") E
I=1068.32 (24") W

24' 15" TILE
@ 0.10%

12' 15" TILE @ 0.10%

704' 24" TILE @ 0.10%
829' 15" TILE @ 0.10%

12" INTAKE
656+01.82
R=1075.83
I=1069.89 (12") SE
I=1069.89 (15") NW

EXISTING GROUND
PROFILE (APPROX.)

647+52.79
I=1069.04 (15") SE
I=1069.04 (15") W

647+40.88
I=1069.02 (15") E
I=1069.27 (18") N

I=1069.02 (24") W

BR C
BR C-4
BR C

655+78.46
I=1069.87 (15") SE

I=1070.16 (8") S
I=1069.87 (15") NW

BR C
BR C-5
BR C

EXISTING GROUND ELEVATION

LEONE
WELTER

115.82 ac.

BR  C

BR  C

GARY VERZALIK
156.45 ac.

GARY VERZALIK
156.45 ac.

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

© Bolton & Menk, Inc. 2017, All Rights Reserved
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 627+00 - STA 657+00

NORTH LINE, SE QUAD, SEC. 2

SOUTH LINE, NE QUAD, SEC. 2

GARY VERZALIK
156.45 ac.

MORGAN FAMILY PARTNERSHIP
237.97 ac.

BR  C-4

BR  C-5

12" INTAKE

12" INTAKE

12" INTAKE

12" INTAKE

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-5



EX 10" TILE

EX 8" TILE

EX 6" TILE

EX 6" TILE

EX
 6

" T
IL

E

651+00
652+00

653+00
654+00

655+00
656+00

657+00
658+00

659+00
660+00

661+00
662+00 663+00 664+00 665+00 666+00 667+00 668+00 669+00 670+00 671+00

67
2+

00
67

3+
00

67
4+

00
67

5+
00

67
6+

00
67

7+
00

67
8+

00
67

9+
00

68
0+

00

920+00
921+00

922+00
923+00

924+00
925+00

926+00
927+00

EX INTAKE
R=1076.32
I= 1072.68

EX INTAKE
R=1076.02
I= 1074.61

EX INTAKE
R=1075.43
I= 1071.76

EX INTAKE
R=1076.89
I= 1072.65

EX INTAKE
R=1080.03
I= 1076.40

15" TILE

12" TILE

8" TILE

6"
 T

IL
E

8" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

EX 6" TILE

I=1076.40 6" N
I=1076.40 6" NW

EX INTAKE
R=1080.03

6" INTAKE
678+00.00
R=1080.21
I=1075.20 (6") S

648' 6" TILE @ 0.20%

8" INTAKE
671+52.21
R=1080.30
I=1073.90 (6") N
I=1073.90 (8") NW

918' 8" TILE @ 0.30%

8" INTAKE
662+13.06
R=1077.20
I=1071.15 (8") SE
I=1071.11 (12") NW

608' 12" TILE @ 0.20%

12" INTAKE
656+01.82
R=1075.83
I=1069.89 (12") SE
I=1069.89 (15") NW

10
75

.9
2

656+00

10
76

.1
4

10
75

.9
7

657+00

10
76

.0
6

10
77

.2
5

658+00

10
77

.0
5

10
77

.4
9

659+00

10
78

.4
9

10
78

.7
8

660+00

10
78

.5
9

10
78

.1
0

661+00

10
77

.7
3

10
77

.3
3

662+00

10
77

.4
7

10
78

.3
0

663+00

10
78

.9
2

10
79

.2
8

664+00

10
79

.0
4

10
78

.4
9

665+00

10
78

.3
8

10
78

.6
0

666+00

10
78

.6
6

10
78

.8
5

667+00

10
79

.2
5

10
79

.9
5

668+00

10
80

.8
6

10
81

.3
3

669+00

10
81

.2
8

10
81

.2
4

670+00

10
80

.8
2

10
80

.5
2

671+00

10
80

.3
1

10
80

.5
4

672+00

10
80

.8
1

10
81

.2
1

673+00
10

81
.6

4

10
81

.6
0

674+00

10
81

.6
1

10
81

.5
9

675+00

10
81

.1
8

10
81

.0
7

676+00

10
80

.6
8

10
80

.6
2

677+00

10
80

.3
5

10
80

.1
8

678+00

10
80

.4
0

10
82

.9
8

679+00

10
83

.4
9

10
81

.3
3

680+00 681+00 682+00 683+00 684+00 685+00 686+00

EXISTING GROUND
PROFILE (APPROX.)

330TH ST

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

BR  C

330TH STREET
EAST LINE, SE Q

UAD, SEC. E

W
EST LINE, SW

 Q
UAD, SEC. 1

NORTH LINE, SE QUAD, SEC. 2

SOUTH LINE, NE QUAD, SEC. 2

RUTH HELLER
 & NAOMI
ENDTER

115.65 ac.

MARIE RAUENHORST
144.29 ac.

STEVE
PETERSON

80 ac.

GARY VERZALIK
156.45 ac.

MORGAN FAMILY PARTNERSHIP
237.97 ac.

© Bolton & Menk, Inc. 2017, All Rights Reserved

C5.35
H:\RNCO\S15112473\CAD\C3D\112473C502.dwg 12/4/2017 5:16 PM

C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 656+00 - STA 686+00

BR C-5

BR  C

8" INTAKE

6" INTAKE

8" INTAKE

12" INTAKE

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-5

BR C, CD #59
SUB-WATERSHED
BOUNDARY

CD #59 WATERSHED
BOUNDARY



EX 20" TILE

EX 18" TILE EX 8" TILE

EX 8" TILE

EX 6" TILE

559+00 560+00 561+00 562+00 563+00 564+00 565+00 566+00 567+00 568+00
569+00

570+00
571+00

572+00
573+00

574+00
575+00

718+00

699+00

700+00 701+00
702+00

703+00
704+00

705+00
706+00

707+00

708+00 709+00 710+00 711+00 712+00
713+00

714+00
715+00

716+00
717+00

EX INTAKE
R=1069.50
I= 1067.71

EX INTAKE
R=1071.69
I= 1067.81

EX INTAKE
R=1071.60
I= 1068.99

36" TILE

12" TILE

36" TILE

36" TILE

12" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

12" INTAKE
699+77.65
R=1071.94
I=1062.46 (36") SE
I=1063.46 (12") S
I=1062.46 (36") NW

357' 12" TILE @ 0.10% 546' 12" TILE @ 0.10%

12" INTAKE
717+00.00
R=1072.60
I=1066.95 (12") N

711+48.53
I=1066.41 (12") S
I=1066.41 (12") NW

707+94.89
I=1066.05 (12") SE
I=1066.05 (12") N

698' 12" TILE @ 0.10%

694+00 695+00 696+00 697+00 698+00

10
72

.6
7

699+00

10
72

.4
2

10
71

.9
8

700+00

10
72

.2
6

10
72

.5
2

701+00

10
72

.7
6

10
73

.0
0

702+00

10
73

.0
3

10
73

.0
4

703+00

10
73

.0
1

10
72

.8
4

704+00

10
72

.8
6

10
72

.7
3

705+00

10
72

.7
8

10
72

.8
7

706+00

10
72

.9
3

10
72

.8
7

707+00

10
72

.7
9

10
72

.9
1

708+00

10
73

.0
4

10
73

.1
9

709+00

10
73

.1
8

10
73

.2
6

710+00

10
73

.3
2

10
73

.2
1

711+00
10

73
.2

5

10
73

.2
5

712+00

10
73

.3
6

10
73

.3
2

713+00

10
73

.3
8

10
73

.2
7

714+00

10
73

.9
0

10
73

.1
3

715+00

10
72

.8
7

10
72

.9
3

716+00

10
72

.6
8

10
72

.6
9

717+00

10
72

.7
4

10
72

.9
1

718+00 719+00 720+00 721+00 722+00 723+00 724+00

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-1
BR C

122' 12" TILE @ 1.55%

701+00.00
I=1065.35 (12") S
I=1065.35 (12") N

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000
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C5.36
H:\RNCO\S15112473\CAD\C3D\112473C502.dwg 12/4/2017 5:16 PM

C.D. 59 - BRANCH C-1  -  TILE PLAN & PROFILE
STA 694+00 - STA 724+00

EAST LINE, NE QUAD, SEC. 4

WEST LINE, NW QUAD, SEC. 3

BR  C

BR  C-1

JAMES KOPEL
121.63 ac.

310TH STREET

DANIEL & CHERYL
RAUENHOFST

40.00 ac.

NORT
H LI

NE, 
SW

 Q
UAD, S

EC
. 3

SO
UTH

 LI
NE, 

NW
 Q

UAD, S
EC

. 3

JAMES KOPEL
121.63 ac.

DEAN VON BANK REV TRUST
80.00 ac.

DEAN VON BANK
REV TRUST
77.91 ac.

BR  C

JAMES KOPEL
121.63 ac.

12" INTAKE

12" INTAKE

12" INTAKE

12" INTAKE
CD #59 WATERSHED
BOUNDARY

BR C, CD #59
SUB-WATERSHED
BOUNDARY

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-1



EX 6" TILE

EX 6" TILE EX 5" TILE EX
 5

" T
ILE

581+00
582+00

583+00
584+00

585+00
586+00

587+00
588+00

589+00
590+00

591+00
592+00

739+00 740+00 741+00 742+00 743+00
744+00

745+00
746+00 747+00 748+00 749+00 750+00 751+00 752+00 753+00 754+00

75
5+

00
75

6+
00

75
7+

00
75

8+
00

36" TILE

8" TILE

8" TILE

8"
 TI

LE

8" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

I=1072.78 5" N
I=1072.78 6" S

EX INTAKE
R=1076.70

223' 8" TILE @ 0.94%
405' 8" TILE @ 0.25%

798' 8" TILE @ 0.25%
171' 8" TILE @ 0.25%

754+36.08
I=1069.77 (8") NW
I=1069.77 (8") S

8" INTAKE
756+00.00
R=1075.84
I=1070.20 (8") SE

8" INTAKE
746+40.02
R=1076.83
I=1067.78 (8") N
I=1067.78 (8") S

8" INTAKE
742+37.13
R=1075.78
I=1066.77 (8") N
I=1066.77 (8") S

740+15.42
I=1063.50 (30") NE
I=1064.67 (8") N
I=1063.50 (36") SW

732+00 733+00 734+00 735+00 736+00 737+00 738+00

10
76

.7
7

739+00

10
76

.2
8

10
76

.0
9

740+00

10
76

.0
2

10
76

.0
5

741+00

10
75

.9
9

10
76

.0
0

742+00

10
75

.9
4

10
76

.5
0

743+00

10
77

.4
7

10
78

.5
5

744+00

10
79

.5
7

10
79

.2
5

745+00

10
78

.3
8

10
77

.4
9

746+00

10
76

.8
8

10
76

.9
6

747+00

10
77

.5
1

10
78

.0
6

748+00

10
78

.2
9

10
77

.9
1

749+00
10

77
.5

5

10
77

.4
9

750+00

10
77

.5
1

10
77

.5
3

751+00

10
77

.3
7

10
77

.6
8

752+00

10
77

.6
5

10
77

.4
0

753+00

10
76

.8
2

10
76

.1
4

754+00

10
75

.8
6

10
76

.2
5

755+00

10
75

.7
8

10
75

.9
2

756+00

10
76

.4
0

10
76

.7
3

757+00

10
78

.0
8

10
76

.7
2

758+00 759+00 760+00 761+00 762+00

EXISTING GROUND
PROFILE (APPROX.)

840TH AVE

BR C
BR C-2
BR C

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000
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C.D. 59 - BRANCH C-2  -  TILE PLAN & PROFILE
STA 732+00 - STA 762+00

WEST LINE, NE QUAD, SEC. 3

EAST LINE, NW QUAD, SEC. 3 WEST LINE, SE QUAD, SEC. 34

EAST LINE, SW QUAD, SEC. 34

N
O

RT
H

 L
IN

E,
 N

E 
Q

U
AD

, S
EC

. 3

SO
U

TH
 L

IN
E,

 S
E 

Q
U

AD
, S

EC
. 3

4

T1
15

N
, R

35
W

T1
16

N
, R

35
W

N
O

RT
H

 L
IN

E,
 N

W
 Q

U
AD

, S
EC

. 3

SO
U

TH
 L

IN
E,

 S
W

 Q
U

AD
, S

EC
. 3

4

JAY &
 DEANNA
JOHNSON

8 ac.

HAYEK LIVING
TRUST

53.30 ac.

HAYEK LIVING
TRUST

26.96 ac.

BR C-2

BR C

BR C

84
0T

H
 A

VE
N

U
E

EX INTAKE
R=1075.98
I= 1073.09

EX INTAKE
R=1076.70
I= 1072.78

EX INTAKE
R=1075.26
I= 1072.06

8" INTAKE

8" INTAKE

8" INTAKE

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-2

BR C, CD #59
SUB-WATERSHED
BOUNDARY



EX 8" TILE
EX 8" TILE

EX 5" TILE

EX
 5

" T
ILE

EX 6"
TILE

EX 6" TILE

EX 6" TILE

EX 6" TILE

EX 18" TILE

604+00
605+00

606+00
607+00

608+00
609+00

610+00
611+00

612+00
613+00

614+00

826+00

827+00

828+00

829+00

830+00

831+00

832+00

799+00
800+00

801+00
802+00

803+00

779+00 780+00 781+00 782+00 783+00 784+00 785+00 786+00 787+00 788+00 789+00 790+00 791+00
792+00

793+00
794+00

795+00
796+00

30" TILE

810+00
811+00

812+00
813+00

814+00
815+00

816+00
817+00

818+00
819+00

EX 8" TILE

8" TILE

6" TILE

8" TILE

10" TILE 8" TILE

10" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

I=1073.64 6" W
I=1073.64 6" N
I=1073.64 6" S

EX INTAKE
R=1074.17

140' 10" TILE @ 0.20%

63' 10" TILE @ 0.20%

780+14.31
I=1064.57 (30") E
I=1066.31 (10") NE
I=1064.57 (30") W

161' 6" TILE @ 0.65%

793+38.80
I=1069.60 (8") W
I=1069.68 (6") N
I=1069.51 (10") S

795+00.00
I=1070.72 (6") S

510' 10" STM @ 0.25%

8" INTAKE
791+98.97
R=1075.89
I=1069.23 (10") N
I=1069.23 (10") S

EX 8" TILE
EX 8" TILE

EX 6" TILE EX 6" TILE

10
76

.0
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76
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.5
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780+00
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.9
6

782+00

10
76
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.5
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7

791+00

10
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3
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.8
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792+00
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76

.0
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793+00
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77

.5
1
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78

.8
2

794+00

10
77

.4
6

10
77

.5
6

795+00

10
77

.6
6

10
77

.8
8

796+00

EXISTING GROUND
PROFILE (APPROX.)

DWY

BR C
BR C-3
BR C

788+10.23
I=1068.44 (10") NE

I=1068.44 (10") SW

331' 10" TILE @ 0.20%

791+34.62
I=1069.10 (10") N

I=1069.19 (8") E
I=1069.10 (10") S

EXISTING GROUND ELEVATION

BR C-3
BR C-3-1
BR C-3

840TH
AVE

286' 10" STM @
0.30%

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

800+09.98
I=1069.10 (10") N
I=1069.19 (8") E
I=1069.10 (10") S

798+00

10
76

.5
6

799+00

10
76

.4
6

10
76

.4
7

800+00

10
76

.2
8

10
76

.3
7

801+00

10
76

.8
0

10
80

.1
2

802+00

10
82

.2
7

10
78

.3
9

803+00 804+00 805+00 806+00 807+00 808+00 809+00

EX 5" TILE

EXISTING GROUND
PROFILE (APPROX.)

T.H. 71

BR C-3
BR C-3-1
BR C-3

8" INTAKE
801+50.40
R=1076.75
I=1070.00 (8") W

140' 8" TILE
@ 0.58%

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

BR C-3 BR C-3-1

C-3

TH   71

840TH AVENUE

NORTH LINE, NW
 QUAD, SEC. 2

SOUTH LINE, SW
 QUAD, SEC. 35

EAST LINE, SE QUAD, SEC. 34

WEST LINE, SW QUAD, SEC. 35

EAST LINE, NE QUAD, SEC. 3

WEST LINE, NW QUAD, SEC. 2
T115N, R35W

T116N, R35W

KAREN M,.
STEFFEL
160 ac.

JAMES &
HELEN
KOPEL
40 ac.

BERNARD
& NORMA

BALDERSTON
5.05 ac.

TH   71

LEONE WELTER
115.82 ac.

AAKRE FAMILY FARMS, LLC
74.95 ac.

MARY KELLY
80.00 ac.

C.D. 59 - BRANCH C-3  &  C-3-1 - TILE PLAN & PROFILE
STA 779+00 - STA 796+00      &     STA 798+00 - STA 809+00

BR C-3 BR C-3-1
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BR  C

BR  C

BR C-3-2

BR C-3-1-A

EX INTAKE
R=1076.47
I= 1074.57

EX INTAKE
R=1075.27
I= 1073.52

EX INTAKE
R=1074.99
I= 1073.76

EX INTAKE
R=1076.01
I= 1074.04

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

8" INTAKE

8" INTAKE

8" INTAKE

75'
75'

56.8'

R/W LINE (APPROX)

30" TILE

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3

RESTORE ROADWAY
(TOWNSHIP ROAD)
SEE DETAIL

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1 & BR C-3-2



EX
 5

" T
IL

E

EX 5" TILE

EX 6"
TILE

EX 6" TILE EX 6" TILE

EX
 6

" T
IL

E

EX
 1

6"
 T

IL
E

61
2+

00

61
3+

00

61
4+

00
61

5+
00

61
6+

00
61

7+
00

61
8+

00
61

9+
00

62
0+

00
62

1+
00

62
2+

00

82
6+

00
82

7+
00

82
8+

00
82

9+
00

83
0+

00
83

1+
00

79
9+

00
80

0+
00

80
1+

00
80

2+
00

80
3+

00

789+00

790+00

791+00 792+00 793+00 794+00 795+00 796+00

EAST LINE, NE QUAD, SEC. 3

WEST LINE, NW QUAD, SEC. 2

61
2+

00

61
3+

00

61
4+

00
61

5+
00

61
6+

00
61

7+
00

61
8+

00
61

9+
00

62
0+

00
62

1+
00

62
2+

00

24
" T

IL
E

805+00 806+00 807+00 808+00 809+00 810+00 811+00 812+00 813+00 814+00 815+00 816+00 817+00 818+00 819+00

EX 8" TILE

8" TILE

6" TILE

8"
 T

IL
E

10" TILE

8"
 T

IL
E

8" TILE

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

796+00 797+00 798+00 799+00 800+00 801+00 802+00 803+00 804+00

10
74

.9
6

805+00
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74
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3
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74

.7
5

806+00
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74
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4

10
75

.1
2

807+00
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.8
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808+00
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.7
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.6
7

809+00
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78

.5
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78

.8
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810+00
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78

.9
1
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79
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8

811+00
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79

.4
8
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79

.6
0

812+00
10

79
.8

3
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79

.8
5

813+00

10
79

.6
9
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79

.5
8

814+00

10
79

.5
2

10
79

.4
8

815+00

10
78

.9
6

10
78

.5
7

816+00

10
78

.3
9

10
78

.5
2

817+00

10
78

.6
0

10
78

.4
8

818+00

10
78

.7
7

10
79

.1
8

819+00 820+00 821+00 822+00 823+00 824+00

12" INTAKE
617+00.00
R=1074.73
I=1065.98 (24") E
I=1066.90 (8") N
I=1065.98 (30") W

850' 8" TILE @ 0.10%

8" INTAKE
817+50.00
R=1078.50
I=1073.00 (8") S

290' 8" TILE @ 1.81% 809+00.00
I=1072.15 (8") N
I=1072.15 (8") S

EX 5" TILE

EXISTING GROUND
PROFILE (APPROX.)

EXISTING GROUND ELEVATION

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
HORZ.

1800 36000

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

AAKRE FAMILY FARMS, LLC
74.95 ac.

TH   71
EAST LINE, NE QUAD, SEC. 3

WEST LINE, NW QUAD, SEC. 2

LEONE WELTER
115.82 ac.

84
0T

H
 A

VE
N

U
E

MARY KELLY
80.00 ac.

N
O
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E,
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W
 Q

U
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, S
EC

. 2

SO
U

TH
 L
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E,

 S
W

 Q
U
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, S

EC
. 3

5

EAST LINE, SE QUAD, SEC. 34
WEST LINE, SW QUAD, SEC. 35

T1
15

N
, R

35
W

T1
16

N
, R

35
W
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C.D. 59 - BRANCH C-3-1-A  - TILE PLAN & PROFILE
STA 805+00 - STA 819+00

BR
 C

-3
-1 BR C-3

BR C-3-1-A

EX INTAKE
R=1076.47
I= 1074.57

EX INTAKE
R=1075.27
I= 1073.52

8" INTAKE

8" INTAKE

8" INTAKE
I= 1073.46 (36" RCP) W
I= 1073.40 (36" RCP) E

EX INTAKE
R=1074.82
I= 1073.02

EX INTAKE
R=1074.08
I=

EX INTAKE
R=1074.32
I= 1070.58

EX INTAKE
R=1075.66
I= 1074.24

12" INTAKE

12" INTAKE

75
'

75
'

56
.8

'

56
.8

'

R/W LINE (APPROX)

BR
 C

-3
-2

KAREN M,.
STEFFEL
160 ac.

JAMES &
HELEN
KOPEL
40 ac.

BR C-3
RESTORE ROADWAY
(TOWNSHIP ROAD)
SEE DETAIL

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1-A



EX 5" T
ILE

81
5+

00
81

6+
00

81
7+

00
81

8+
00

81
9+

00 EOP 819+00.00

EX
 5

" T
IL

E

EX 5" TILE

EX 5" TILE

EX 5" TILE

EX
 6

"
TI

LE
EX

 6
" T

IL
E

EX
 6

" T
IL

E

EX 6" TILE EX 5" TILE

75
0+

00
75

1+
00

75
2+

00
75

3+
00

75
4+

00

755+00
756+00

757+00

826+00 827+00 828+00 829+00 830+00 831+00 832+00 833+00 834+00 835+00 836+00 837+00 838+00 839+00 840+00 841+00 842+00
843+00

844+00

845+00

846+00

847+00

799+00800+00801+00802+00803+00

78
7+

00

78
8+

00

78
9+

00

79
0+

00

79
1+

00
79

2+
00

79
3+

00
79

4+
00

79
5+

00
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6+
00

81
5+

00
81

6+
00

81
7+

00
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8+
00

81
9+

00

EX
 8"

 TI
LE

6"
 T

IL
E

8" TILE

10
" T

ILE

8" TILE

8" TILE

8"
 T

IL
E

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

EX 5" TILE

I=1073.64 6" W
I=1073.64 6" N
I=1073.64 6" S

EX INTAKE
R=1074.17

365' 8" TILE @ 0.20%
1297' 8" TILE @ 0.20%

8" INTAKE
846+61.08
R=1079.86
I=1072.86 (8") NE

8" INTAKE
842+88.16
R=1079.57
I=1072.13 (8") SW
I=1072.13 (8") E

829+91.29
I=1069.60 (8") W
I=1069.68 (6") N
I=1069.51 (10") S

825+00

10
79

.3
7

826+00
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79
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2
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.6
5

827+00
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836+00
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838+00
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10
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9
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841+00
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842+00
10
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.4

3
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79

.5
9

843+00

10
81
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6
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844+00

10
82

.5
5

10
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.3
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845+00

10
81
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0
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80

.5
6

846+00

10
79

.8
9

10
79

.7
9

847+00 848+00 849+00 850+00 851+00 852+00 853+00 854+00 855+00

EXISTING GROUND
PROFILE (APPROX.)

T.H. 71

BR C-3
BR C-3-2
BR C-3

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

BR C-3-1

C-
3

TH
   

71

840TH AVENUE
NORTH LINE, NW QUAD, SEC. 2

SOUTH LINE, SW QUAD, SEC. 35

EA
ST

 L
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E,
 S

E 
Q

U
AD

, S
EC

. 3
4

W
ES

T 
LI

N
E,

 S
W

 Q
U

AD
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EC
. 3

5

EA
ST

 L
IN

E,
 N

E 
Q

U
AD

, S
EC

. 3

W
ES

T 
LI

N
E,

 N
W

 Q
U

AD
, S

EC
. 2

T115N, R35W
T116N, R35W

KAREN M,.
STEFFEL
160 ac.

JAMES &
HELEN
KOPEL
40 ac.

BERNARD
& NORMA

BALDERSTON
5.05 ac.

TH
   

71
LEONE WELTER

115.82 ac.
AAKRE FAMILY FARMS, LLC

74.95 ac.

BR C-3-2

BR
 C

-3
-1

AAKRE FAMILY FARMS, LLC
74.95 ac.

BR
 C-

3

EX INTAKE
R=1079.57
I= 1074.81

EX INTAKE
R=1078.96
I= 1075.27

EX INTAKE
R=1076.47
I= 1074.57

EX INTAKE
R=1075.27
I= 1073.52

EX INTAKE
R=1074.99
I= 1073.76
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C.D. 59 - BRANCH C-3-2  - TILE PLAN & PROFILE
STA 825+00 - STA 855+00

BR
 C

-2

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

8" INTAKE

8" INTAKE

8" INTAKE

8" INTAKE

8" INTAKE

RESTORE ROADWAY,
SEE DETAIL

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1 & BR C-3-2



EX 15" TILE

EX 15" TILE

EX 15" TILE EX
 1

2"
 T

IL
E

EX 12" TILE

EX 6" TILE

EX 6" TILE

EX 6" TILE

EX
 5"

 TI
LE

EX 10" TILE

634+00

635+00

636+00

637+00

638+00
639+00

640+00
641+00

642+00
643+00

644+00
645+00

646+00
647+00

648+00
649+00

650+00

881+00

85
9+

00
86

0+
00

86
1+

00
86

2+
00

86
3+

00

864+00

865+00

866+00

867+00

868+00 869+00 870+00
871+00

872+00
873+00

874+00
875+00

876+00
877+00

878+00
879+00

880+00

889+00

890+00

891+00

905+00
906+00

907+00
908+00

909+00
910+00

91
1+

00

91
2+

00

91
3+

00

EX INTAKE

R=1075.22

I= 1071.14

EX INTAKE
R=1074.92

I= 1071.15

EX INTAKE

R=1078.81

I= 1075.56

EX INTAKE

R=1077.27

I= 1074.36

EX INTAKE
R=1076.92

I= 1074.38

634+00

635+00

636+00

637+00

638+00
639+00

640+00
641+00

642+00
643+00

644+00
645+00

646+00
647+00

648+00
649+00

650+00

24" TILE

24" TILE

24" TILE 18
" T

IL
E

12" TILE

6" TILE

6"
 TI

LE

15" TILE

18" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

I=1071.15 15" E
I=1071.15 15" W

EX INTAKE
R=1074.96

880+00.00
I=1071.91 (12") W

528' 12" TILE @ 0.20%

874+72.01
I=1070.85 (12") E
I=1071.22 (6") SE
I=1070.85 (15") W

497' 15" TILE @ 0.10%

869+72.80
I=1070.35 (15") E
I=1070.35 (15") W

216' 15" TILE @ 0.10%
418' 18" TILE @ 0.10%

8" INTAKE
867+56.68
R=1075.85
I=1070.14 (15") E
I=1070.01 (10") NW
I=1070.01 (18") SE

863+39.16
I=1069.59 (18") NW
I=1069.59 (18") S

320' 18" TILE @ 0.10%

860+11.90
I=1069.02 (15") E
I=1069.27 (18") N
I=1069.02 (24") W

855+00 856+00 857+00 858+00

10
75

.6
8

859+00

10
75

.5
6

10
75

.5
5

860+00

10
75

.3
9

10
75

.5
6

861+00

10
75

.8
7

10
76

.5
1

862+00

10
76

.9
8

10
77

.2
4

863+00

10
77

.5
3

10
77

.6
7

864+00

10
77

.9
1

10
77

.6
6

865+00

10
77

.0
5

10
76

.6
4

866+00

10
76

.2
7

10
76

.0
5

867+00

10
75

.9
5

10
75

.9
9

868+00

10
76

.1
3

10
76

.1
8

869+00

10
76

.5
0

10
76

.7
2

870+00

10
76

.9
5

10
77

.4
0

871+00

10
77

.7
0

10
77

.7
5

872+00
10

77
.9

3

10
77

.9
3

873+00

10
78

.0
2

10
77

.6
1

874+00

10
77

.2
3

10
77

.2
5

875+00

10
77

.6
1

10
78

.1
3

876+00

10
78

.5
3

10
78

.4
9

877+00

10
78

.9
3

10
79

.7
3

878+00

10
80

.4
3

10
80

.7
6

879+00

10
80

.6
6

10
80

.4
9

880+00

10
80

.4
7

10
80

.3
2

881+00 882+00 883+00 884+00 885+00

I=1072.63 8" NW
I=1072.63 6" E

I=1072.63 12" SE

EX INTAKE
R=1075.48

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-4
BR C

BR C-4
BR C-4-1
BR C-4

BR C-4
BR C-4-2
BR C-4

EXISTING GROUND ELEVATION

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
HORZ.

1800 36000

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

C.D. 59 - BRANCH C-4 - TILE PLAN & PROFILE
STA 855+00 - STA 885+00© Bolton & Menk, Inc. 2017, All Rights Reserved
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C-4

C-
4-

2

C-
4

C-4-1

C-4-2

GARY VERZALIK
156.45 ac.

GARY VERZALIK
156.45 ac.

BR  C

BR  C

GARY VERZALIK
156.45 ac.

RUTH HELLER & NAOMI ENDTER
115.65 ac.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-2



EX 12" TILE

EX 6" T
ILE

EX 6" TILE

EX 6" TILE
EX 5" TILE

EX 8" TILEEX 6" TILE

881+00

863+00

864+00

865+00

866+00

867+00

868+00

869+00

870+00
871+00

872+00
873+00

874+00
875+00

876+00
877+00

878+00
879+00

880+00

889+00
890+00

891+00
892+00

893+00894+00895+00896+00897+00898+00899+00900+00901+00902+00903+00

905+00

906+00

907+00

908+00

909+00

910+00

911+00
912+00

913+00

EX INTAKE
R=1075.66
I= 1072.63

EX INTAKE
R=1077.58
I= 1074.88

EX INTAKE
R=1079.01
I= 1076.33

EX INTAKE
R=1078.81
I= 1075.56

EX INTAKE
R=1077.27
I= 1074.36

EX INTAKE
R=1076.92
I= 1074.38

12" TILE

6" TILE

6" TILE

15" TILE

18" TILE

10" TILE

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

EX 6" TILE

I=1072.63 8" NW
I=1072.63 6" E

I=1072.63 12" SE

EX INTAKE
R=1075.48

I=1074.88 6" E

EX INTAKE
R=1076.93

I=1071.15 15" E
I=1071.15 15" W

EX INTAKE
R=1074.96

709' 10" TILE @ 0.20%

8" INTAKE
900+68.06
R=1077.99
I=1072.15 (10") E

893+58.97
I=1070.73 (10") W
I=1070.73 (10") SE

361' 10" TILE @ 0.20%

8" INTAKE
889+96.59
R=1075.85
I=1070.14 (15") E
I=1070.01 (10") NW
I=1070.01 (18") SE

886+00 887+00 888+00

10
76

.1
9

889+00

10
76

.0
7

10
75

.7
9

890+00

10
76

.0
4

10
75

.9
7

891+00

10
76

.0
2

10
76

.1
0

892+00

10
75

.9
2

10
76

.0
5

893+00

10
76

.1
2

10
76

.1
7

894+00

10
76

.3
4

10
76

.2
5

895+00

10
76

.4
0

10
76

.4
4

896+00

10
76

.7
1

10
76

.5
3

897+00

10
76

.5
2

10
76

.8
3

898+00

10
77

.0
4

10
77

.7
2

899+00

10
78

.2
6

10
78

.4
8

900+00

10
78

.1
8

10
78

.1
8

901+00

10
78

.7
6

10
79

.0
9

902+00

10
79

.4
1

10
79

.5
3

903+00 904+00

EX 8" TILE

EXISTING GROUND
PROFILE (APPROX.)

BR C-4
BR C-4-1
BR C-4

I=1073.38 6" W
I=1073.38 8" SE

EX INTAKE
R=1076.31

EXISTING GROUND ELEVATION

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

1055

1060

1065

1070

1075

1080

1085

1090

1095

1100

428' 6" TILE @ 0.15%

906+05.97
I=1070.85 (12") E
I=1071.22 (6") SE
I=1070.85 (15") W

6" INTAKE
910+42.07
R=1077.52
I=1071.86 (6") S
I=1071.86 (6") NW

203' 6" TILE @ 0.15%

6" INTAKE
912+44.64
R=1077.16
I=1072.16 (6") N

10
77

.3
2

905+00

10
77

.2
5

10
77

.0
0

906+00

10
77

.4
5

10
77

.5
6

907+00

10
77

.7
4

10
78

.0
4

908+00

10
78

.3
5

10
78

.5
4

909+00

10
77

.8
7

10
77

.6
3

910+00

10
77

.6
4

10
77

.5
1

911+00

10
77

.3
9

10
77

.2
4

912+00

10
77

.3
2

10
77

.3
7

913+00 914+00 915+00

EX 5" TILEEX 6" TILE

EXISTING GROUND
PROFILE (APPROX.)

BR C-4
BR C-4-2
BR C-4

EXISTING GROUND ELEVATION
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VERT.
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SCOTT A. &
TRISHA L LINDRUD

5.0 ac.

GARY VERZALIK
156.45 ac.

GARY VERZALIK
156.45 ac.

RUTH HELLER &
NAOMI ENDTER

116.65 ac.

BR  C-4

BR  C-4

BR  C-4-1

BR  C-4-2

C.D. 59 - BRANCH C-4-1  &  C-4-2 - TILE PLAN & PROFILE
STA 886+00 - STA 904+00      &     STA 905+00 - STA 915+00

BR C-4-1 BR C-4-2

LEON WELTER
115.82 ac.

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-2



1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

920+76.64
I=1069.87 (15") SE
I=1070.16 (8") S
I=1069.87 (15") NW

423' 8" TILE @ 0.20%
925+00.00
I=1071.02 (8") N

918+00 919+00

10
75

.8
9

920+00

10
75

.9
4

10
75

.9
2

921+00

10
75

.9
3

10
76

.1
1

922+00

10
77

.6
8

10
77

.0
8

923+00

10
77

.1
9

10
77

.5
7

924+00

10
77

.9
2

10
78

.1
1

925+00

10
78

.3
3

10
78

.5
9

926+00

10
79

.1
6

10
79

.9
2

927+00 928+00 929+00

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-5
BR C

EXISTING GROUND ELEVATION

EX
 10" T

ILE

EX 8" T
ILE

EX
 6

" T
IL

E

EX 6" TILE

EX 5" TILE

EX
 10" T

ILE

EX 6" TILE

649+00

650+00

651+00

652+00

653+00

654+00

655+00

656+00

657+00

658+00

659+00

660+00

661+00

662+00

66
3+

00

88
1+

00

87
2+

00
87

3+
00

87
4+

00
87

5+
00

87
6+

00
87

7+
00

87
8+

00
87

9+
00

88
0+

00

905+00
906+00

907+00
908+00

909+00
910+00 911+00 912+00 913+00

920+00 921+00 922+00 923+00 924+00 925+00 926+00 927+00

649+00

650+00

651+00

652+00

653+00

654+00

655+00

656+00

657+00

658+00

659+00

660+00

661+00

662+00

66
3+

00

12
" T

IL
E

6" TILE

6" TILE

15
" T

IL
E

15" T
ILE

12" T
ILE

8" TILE

C-
4

C-4-2
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CHECKED

SPL, BLH
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SPL

BILL L. HELGET, P.E.
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000
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C.D. 59 - BRANCH C-5 - TILE PLAN & PROFILE
STA 656+00 - STA 686+00

N
O

RT
H

 L
IN

E,
 S

E 
Q

U
AD

, S
EC

. 2

SO
U

TH
 L

IN
E,

 N
E 

Q
U

AD
, S

EC
. 2

GARY VERZALIK
156.45 ac.

MORGAN FAMILY PARTNERSHIP
237.97 ac.

RUTH HELLER
 & NAOMI
ENDTER

115.65 ac.

BR
  C

BR C-5

BR  C

EX INTAKE
R=1076.89
I= 1072.65

EX INTAKE
R=1076.02
I= 1074.61

EX INTAKE
R=1075.43
I= 1071.76

EX INTAKE
R=1076.32
I= 1072.68

EX INTAKE
R=1076.92
I= 1074.38

EX INTAKE
R=1077.27
I= 1074.36

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-2

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-5

CD #59 / BR C, SD
#59 WATERSHED
BOUNDARIES

8" INTAKE

12" INTAKE

6" INTAKE

6" INTAKE

C-
4



STA 42+00

1045

1050

1055

1060

1065

1070

1045

1050

1055

1060

1065

1070

STA 43+05

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:
1

STA 44+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:4

STA 45+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:4

STA 46+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

STA 47+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:4

STA 48+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:3

STA 49+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

STA 51+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:
1

STA 52+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:2

1:15

1:2

STA 53+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 54+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1048.9

℄

DESIGN EL = 1048.86

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.3

℄

DESIGN EL = 1052.31

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.1

℄

DESIGN EL = 1052.13

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.1

℄

DESIGN EL = 1052.14

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.6

℄

DESIGN EL = 1052.62

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.3

℄

DESIGN EL = 1052.30

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.5

℄

DESIGN EL = 1052.46

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.8

℄

DESIGN EL = 1052.77

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.0

℄

DESIGN EL = 1053.04

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.9

℄

DESIGN EL = 1052.88

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.1

℄

DESIGN EL = 1053.13

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.3

℄

DESIGN EL = 1053.29

10 20 30 40 50 60
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DATELIC. NO.
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SPL, BLH
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
VERT.

10 200

FEETSCALE
HORZ.
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CROSS SECTIONS



STA 55+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 56+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 57+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075
1:2

1:2

1:15
1:2

1:2

1:15

STA 58+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 59+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 60+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 61+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 62+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 63+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 64+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 65+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 66+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.2

℄

DESIGN EL = 1053.24

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.7

℄

DESIGN EL = 1053.72

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.7

℄

DESIGN EL = 1053.75

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.5

℄

DESIGN EL = 1053.51

10 20 30 40 50 60

80 70 60 50 40 30 20 10

EXIST EL = 1053.3

℄

DESIGN EL = 1053.29

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.2

℄

DESIGN EL = 1053.24

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.4

℄

DESIGN EL = 1053.41

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.0

℄

DESIGN EL = 1053.98

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.4

℄

DESIGN EL = 1053.39

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.0

℄

DESIGN EL = 1053.02

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1052.7

℄

DESIGN EL = 1052.74

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.3

℄

DESIGN EL = 1053.27

10 20 30 40 50 60 70 80

NOTE: STORAGE POND #1 - RIGHT & LEFT SIDES.
SEE SHEETS IN SECTION C3.

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1STORAGE POND #1

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1
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10 200
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CROSS SECTIONS



STA 67+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 68+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 69+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 70+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:151:15

STA 71+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 72+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 73+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 74+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 75+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:151:15

STA 76+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 77+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 78+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

80 70 60 50 40 30 20 10

EXIST EL = 1053.5

℄

DESIGN EL = 1053.49

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.7

℄

DESIGN EL = 1053.67

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.6

℄

DESIGN EL = 1053.59

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.41

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.8

℄

DESIGN EL = 1054.83

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.2

℄

DESIGN EL = 1054.22

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.3

℄

DESIGN EL = 1054.28

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.8

℄

DESIGN EL = 1053.79

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.6

℄

DESIGN EL = 1054.60

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.2

℄

DESIGN EL = 1054.21

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.4

℄

DESIGN EL = 1053.38

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.9

℄

DESIGN EL = 1053.94

10 20 30 40 50 60 70 80

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1

** NOTE:  TERSTEEG STORAGE POND - RIGHT &
LEFT SIDES.  SEE SHEETS IN SECTION C3.
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10 200
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20 400
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CROSS SECTIONS



STA 79+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 80+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 81+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:151:15

STA 82+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 83+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2
1:15

1:15

STA 84+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 85+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 86+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 87+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 88+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 89+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 90+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:151:15

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.44

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.9

℄

DESIGN EL = 1053.91

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.9

℄

DESIGN EL = 1053.90

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.41

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.38

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.7

℄

DESIGN EL = 1054.72

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.8

℄

DESIGN EL = 1054.77

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.2

℄

DESIGN EL = 1055.20

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1055.0

℄

DESIGN EL = 1055.00

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.7

℄

DESIGN EL = 1054.68

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.7

℄

DESIGN EL = 1054.70

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1055.4

℄

DESIGN EL = 1055.37

10 20 30 40 50 60 70 80
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CROSS SECTIONS



STA 91+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2
1:2

1:15
1:15

STA 92+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2
1:2

1:15
1:15

STA 93+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:151:15

STA 94+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:151:15

STA 95+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:2

1:151:15

STA 96+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2
1:2

1:151:15

STA 97+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 98+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 99+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 100+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:1

STA 101+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

STA 102+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.1

℄

DESIGN EL = 1055.06

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.5

℄

DESIGN EL = 1055.51

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.2

℄

DESIGN EL = 1055.25

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.3

℄

DESIGN EL = 1055.34

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.6

℄

DESIGN EL = 1055.63

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.90

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.39

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.2

℄

DESIGN EL = 1056.20

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.95

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.4

℄

DESIGN EL = 1055.42

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.5

℄

DESIGN EL = 1055.47

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.2

℄

DESIGN EL = 1056.25

10 20 30 40 50 60

RENVILLE COUNTY, MINNESOTA
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CROSS SECTIONS



STA 103+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:
1

STA 104+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 105+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 106+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 107+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 108+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:
1

STA 109+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 110+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:2

1:15

1:2

STA 111+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.05

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.8

℄

DESIGN EL = 1055.79

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.0

℄

DESIGN EL = 1056.01

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.8

℄

DESIGN EL = 1055.77

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.5

℄

DESIGN EL = 1056.45

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.10

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.90

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.2

℄

DESIGN EL = 1056.16

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.3

℄

DESIGN EL = 1056.29

10 20 30 40 50 60 70 80 90 100
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STA 112+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 113+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 114+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 115+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 116+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 117+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.8

℄

DESIGN EL = 1056.84

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.21

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.24

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.6

℄

DESIGN EL = 1055.61

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.7

℄

DESIGN EL = 1055.69

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.85

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
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STA 118+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 119+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 120+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 121+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 122+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 123+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 124+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 125+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.09

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.7

℄

DESIGN EL = 1055.70

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.15

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.3

℄

DESIGN EL = 1056.25

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.4

℄

DESIGN EL = 1056.42

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.4

℄

DESIGN EL = 1056.44

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.25

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.34

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 126+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 127+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 128+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 129+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 130+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 131+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 132+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 133+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.78

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.1

℄

DESIGN EL = 1057.13

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.9

℄

DESIGN EL = 1056.95

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.29

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.23

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.21

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.30

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 134+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 135+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 136+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 137+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 138+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 139+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.0

℄

DESIGN EL = 1056.99

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.0

℄

DESIGN EL = 1056.99

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.18

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.20

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.1

℄

DESIGN EL = 1057.12

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.9

℄

DESIGN EL = 1056.92

10 20 30 40 50 60 70 80 90 100 110 120
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STA 140+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 141+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 142+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 143+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 144+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 145+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 146+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 147+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 148+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 149+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 150+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 151+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.36

10 20 30 40 50 60 70 80 90 100

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.16

10 20 30 40 50 60 70 80 90 100

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.36

10 20 30 40 50 60 70 80 90 100

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.44

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.6

℄

DESIGN EL = 1057.65

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.29

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.39

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.28

10 20 30 40 50 60 70 80

60 50 40 30 20 10

EXIST EL = 1057.5

℄

DESIGN EL = 1057.46

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.81

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.24

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.93

10 20 30 40 50 60
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STA 152+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 153+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 154+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 155+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 156+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 157+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 158+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 159+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 160+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 161+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 162+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 163+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.80

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.81

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1057.9

℄

DESIGN EL = 1057.89

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.1

℄

DESIGN EL = 1058.08

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.85

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.6

℄

DESIGN EL = 1057.58

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.7

℄

DESIGN EL = 1057.73

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.9

℄

DESIGN EL = 1057.86

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.9

℄

DESIGN EL = 1057.90

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.1

℄

DESIGN EL = 1058.12

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.36

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.51

10 20 30 40 50 60 70 80 90 100
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STA 164+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 165+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 166+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 167+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 168+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 169+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 170+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 171+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 172+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 173+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 174+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 175+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.51

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.3

℄

DESIGN EL = 1058.33

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.36

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.2

℄

DESIGN EL = 1058.18

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.2

℄

DESIGN EL = 1058.20

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.2

℄

DESIGN EL = 1058.16

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.39

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.39

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.43

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.46

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.53

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.6

℄

DESIGN EL = 1058.59

10 20 30 40 50 60 70 80
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STA 176+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 177+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

STA 178+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 179+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 180+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2
1:15

1:2

1:15

STA 181+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 182+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:151:2

1:15

STA 183+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 184+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 185+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 186+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 187+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1058.8

℄

DESIGN EL = 1058.78

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.16

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.39

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.6

℄

DESIGN EL = 1058.59

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.7

℄

DESIGN EL = 1058.68

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.7

℄

DESIGN EL = 1058.66

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.6

℄

DESIGN EL = 1058.56

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.9

℄

DESIGN EL = 1058.92

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.55

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.0

℄

DESIGN EL = 1059.03

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.1

℄

DESIGN EL = 1059.10

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.1

℄

DESIGN EL = 1059.08

10 20 30 40 50 60 70 80
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STA 188+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 189+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 190+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 191+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 192+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 193+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 194+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 195+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 196+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 197+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 198+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 199+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1059.0

℄

DESIGN EL = 1059.01

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.3

℄

DESIGN EL = 1059.26

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.9

℄

DESIGN EL = 1058.88

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.7

℄

DESIGN EL = 1058.74

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.0

℄

DESIGN EL = 1059.01

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.5

℄

DESIGN EL = 1059.54

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.9

℄

DESIGN EL = 1058.86

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.2

℄

DESIGN EL = 1059.16

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.5

℄

DESIGN EL = 1059.54

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.3

℄

DESIGN EL = 1059.35

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.4

℄

DESIGN EL = 1059.36

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.3

℄

DESIGN EL = 1059.25

10 20 30 40 50 60 70 80
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STA 200+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 201+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 202+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 203+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 204+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

STA 205+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 206+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 207+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 208+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 209+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 210+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 211+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1059.4

℄

DESIGN EL = 1059.44

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.2

℄

DESIGN EL = 1059.21

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.91

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.1

℄

DESIGN EL = 1060.05

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1071.5

℄

DESIGN EL = 1071.52

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.6

℄

DESIGN EL = 1059.61

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.75

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.6

℄

DESIGN EL = 1059.63

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.82

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.73

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.80

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.73

10 20 30 40 50 60 70 80
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STA 212+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 213+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 214+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 215+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 216+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 217+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 218+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 219+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 220+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 221+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 222+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 223+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.81

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.69

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.87

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.73

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.71

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.76

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.5

℄

DESIGN EL = 1059.54

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.81

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.87

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.66

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.88

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.1

℄

DESIGN EL = 1060.12

10 20 30 40 50 60 70 80
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STA 224+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 225+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 226+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 227+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 228+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2
1:15

1:2

1:15

STA 229+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 230+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 231+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 232+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 233+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 234+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 235+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1060.02

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1059.98

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.17

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.30

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.21

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.4

℄

DESIGN EL = 1060.44

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.34

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.25

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1060.04

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.1

℄

DESIGN EL = 1060.06

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1059.97

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.22

10 20 30 40 50 60 70 80
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STA 236+00

1055

1060

1065

1070

1075

1080

1055

1060

1065
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1075

1080

1:2

1:15

1:2

1:15

STA 237+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 238+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 239+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 240+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 241+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 242+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 243+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.4

℄

DESIGN EL = 1060.45

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1059.97

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.29

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.25

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.21

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.6

℄

DESIGN EL = 1060.61

10 20 30 40 50 60 70 80 90 100 110 120 130 140

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
VERT.

10 200

FEETSCALE
HORZ.

20 400

© Bolton & Menk, Inc. 2017, All Rights Reserved

C9.19
H:\RNCO\S15112473\CAD\C3D\112473C900.dwg 11/21/2017 3:49 PM

CROSS SECTIONS



STA 244+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 245+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 246+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 247+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 248+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 249+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 250+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 251+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.6

℄

DESIGN EL = 1060.56

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.5

℄

DESIGN EL = 1060.48

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.7

℄

DESIGN EL = 1060.70

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.5

℄

DESIGN EL = 1060.45

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.7

℄

DESIGN EL = 1060.74

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.9

℄

DESIGN EL = 1060.93

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.2

℄

DESIGN EL = 1061.21

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 252+00

1055

1060
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1080

1055
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1080

1:2

1:15

1:2

1:15

STA 253+00

1055

1060
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1070

1075

1080

1055
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1075

1080

1:2

1:15

1:2

1:15

STA 254+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 255+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 256+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 257+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 258+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 259+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.32

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.1

℄

DESIGN EL = 1061.06

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.2

℄

DESIGN EL = 1061.20

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.2

℄

DESIGN EL = 1061.19

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.1

℄

DESIGN EL = 1061.14

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.32

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.33

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.56

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 260+00
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1:15

1:2

1:15

STA 261+00
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1:2

1:15

1:2

1:15

STA 262+00
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1:2

1:15

1:2

1:15

STA 263+00
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1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 264+00

1055
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1080
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1080

1:2

1:15

1:2

1:15

STA 265+00
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1:2

1:15

STA 266+00
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1080
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1080
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1:15

1:2

1:15

STA 267+00
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1080

1055
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1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.7

℄

DESIGN EL = 1061.74

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.8

℄

DESIGN EL = 1061.77

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.6

℄

DESIGN EL = 1061.60

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.6

℄

DESIGN EL = 1061.62

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.8

℄

DESIGN EL = 1061.79

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.89

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.1

℄

DESIGN EL = 1062.09

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.95

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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1:2

1:15

1:2

1:15

STA 321+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 322+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:2

1:15

1:2

1:15

STA 322+72.14

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

STA 333+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 334+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 335+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 336+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.30

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.26

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.35

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.27

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.32

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.31

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.5

℄

DESIGN EL = 1063.53

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.28

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.23

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.9

℄

DESIGN EL = 1063.93

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.16

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1064.1

℄

DESIGN EL = 1064.12

10 20 30 40 50 60 70 80

** NOTE:  STORAGE POND #2- RIGHT SIDE ONLY.
SEE SHEETS IN SECTION C3.
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STA 337+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

STA 338+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 339+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 340+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 341+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080
1:1

STA 342+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 343+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 344+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1
STA 345+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 346+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 347+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

1:
1

STA 348+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

1:
1

60 50 40 30 20 10

EXIST EL = 1064.0

℄

DESIGN EL = 1064.00

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.1

℄

DESIGN EL = 1064.11

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.5

℄

DESIGN EL = 1064.51

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.19

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.3

℄

DESIGN EL = 1064.33

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.1

℄

DESIGN EL = 1064.12

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.23

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.43

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.5

℄

DESIGN EL = 1064.49

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.3

℄

DESIGN EL = 1064.32

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.9

℄

DESIGN EL = 1064.87

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.5

℄

DESIGN EL = 1064.47

10 20 30 40 50 60

STORAGE POND #2 STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2
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STA 349+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 350+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

1:1
1:1

STA 355+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

STA 356+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 357+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 358+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 359+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

STA 360+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 361+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 362+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.56

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.60

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.56

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.9

℄

DESIGN EL = 1064.90

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.0

℄

DESIGN EL = 1065.02

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.2

℄

DESIGN EL = 1065.16

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.1

℄

DESIGN EL = 1065.06

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.3

℄

DESIGN EL = 1065.32

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.5

℄

DESIGN EL = 1065.53

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.0

℄

DESIGN EL = 1065.01

10 20 30 40 50 60 70 80 90 100 110 120 130 140

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3
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STA 363+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 364+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 365+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 366+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 367+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:
1 1:1

STA 368+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:
1 1:1

STA 369+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 370+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 371+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 372+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080
1:1 1:

1

STA 373+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 374+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 375+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 376+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 377+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 378+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080
1:1 1:

1

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.61

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.9

℄

DESIGN EL = 1064.89

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.38

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.64

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1063.2

℄

DESIGN EL = 1063.16

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1062.3

℄

DESIGN EL = 1062.32

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.43

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.40

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.38

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.63

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.1

℄

DESIGN EL = 1065.13

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.1

℄

DESIGN EL = 1065.09

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.6

℄

DESIGN EL = 1065.62

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.2

℄

DESIGN EL = 1065.16

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.3

℄

DESIGN EL = 1065.33

10 20 30 40 50 60

60 50 40 30 20 10
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℄
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STA 379+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 380+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 381+00

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

1:1 1:
1

STA 381+50

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+56

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

STA 381+57

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+58

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+59

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+60

1075

1080

1075

1080

STA 381+61

1075

1080

1075

1080

STA 381+62

1075

1080

1075

1080

STA 381+63

1075

1080

1075

1080

STA 381+64

1070

1075

1080

1070

1075

1080

STA 381+65

1070

1075

1080

1070

1075

1080

STA 381+66

1070

1075

1080

1070

1075

1080

STA 381+67

1070

1075

1080

1070

1075

1080

60 50 40 30 20 10
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℄
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10 20 30 40 50 60

60 50 40 30 20 10
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10 20 30 40 50 60

60 50 40 30 20 10
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10 20 30 40 50 60
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10 20 30 40 50 60
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10 20 30 40 50 60

60 50 40 30 20 10
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10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.1

℄

DESIGN EL = 1075.12

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.1

℄

DESIGN EL = 1075.09

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.1

℄

DESIGN EL = 1075.06

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.0

℄

DESIGN EL = 1075.04

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.0

℄

DESIGN EL = 1075.02

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.0

℄

DESIGN EL = 1075.00

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1075.0

℄
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10 20 30 40 50 60

60 50 40 30 20 10
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EXHIBIT 2: PETITION FOR CD 59 IMPROVEMENT 
  













































 

 

 

EXHIBIT 3: PRELIMINARY COST ESTIMATE 



PRELIMINARY CONSTRUCTION COST ESTIMATE

County Ditch No. 59 Improvement
Renville County, MN
FILENAME: H:\RNCO\S15112473\2_Preliminary\A_Calculations\[112473 Preliminary Cost Estimate.xlsx]Engineers Estimate
DATE: January 9, 2018

CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT

ITEM  UNIT TOTAL MAIN OPEN DITCH ONLINE STORAGE #1 ONLINE STORAGE #2 ONLINE STORAGE #3 BRANCH 309 BRANCH C
NO. ITEM UNIT PRICE EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT

QUANT. QUANT. QUANT. QUANT. QUANT. QUANT. QUANT.
1 Mobilization & Traffic Control Lump Sum $110,000.00 1.00 $110,000.00 0.35 $38,500.00 0.23 $25,300.00 0.08 $8,800.00 0.06 $6,600.00 0.10 $11,000.00 0.18 $19,800.00
2 Exploratory Excavation Hour $200.00 65 $13,000.00 10 $2,000.00 5 $1,000.00 5 $1,000.00 5 $1,000.00 20 $4,000.00 20 $4,000.00
3 Common Excavation (P) Cubic Yard $2.50 715,000 $1,787,500.00 210,000 $525,000.00 325,000 $812,500.00 105,000 $262,500.00 75,000 $187,500.00
4 Ditch Cleanout Station $200.00 55 $11,000.00 55 $11,000.00
5 Salvage Pipe Culvert Linear Foot $15.00 388 $5,820.00 388 $5,820.00
6 Wearing Course Mixture (SPWEA230B) Ton $110.00 110 $12,100.00 110 $12,100.00
7 Non-wearing Course Mixture (SPNWB230B) Ton $110.00 110 $12,100.00 110 $12,100.00
8 Aggregate Surfacing, Class 1 Ton $20.00 110 $2,200.00 110 $2,200.00
9 Aggregate Base, Class 5 Ton $20.00 875 $17,500.00 800 $16,000.00 25 $500.00 50 $1,000.00

10 Pipe Bedding Material Ton $25.00 3,000 $75,000.00 1,500 $37,500.00 1,500 $37,500.00
11 6" Tile Inlet Each $250.00 10 $2,500.00 5 $1,250.00 5 $1,250.00
12 8" Tile Inlet Each $260.00 35 $9,100.00 15 $3,900.00 5 $1,300.00 15 $3,900.00
13 10" Tile Inlet Each $300.00 10 $3,000.00 10 $3,000.00
14 12" Tile Inlet Each $350.00 30 $10,500.00 10 $3,500.00 5 $1,750.00 15 $5,250.00
15 15" Tile Inlet Each $400.00 5 $2,000.00 5 $2,000.00
16 18" Tile Inlet Each $500.00 5 $2,500.00 5 $2,500.00
17 6" Drain Tile Linear Foot $8.00 1,870 $14,960.00 200 $1,600.00 220 $1,760.00 1,450 $11,600.00
18 8" Drain Tile Linear Foot $10.00 6,860 $68,600.00 200 $2,000.00 760 $7,600.00 5,900 $59,000.00
19 10" Drain Tile Linear Foot $12.00 2,620 $31,440.00 200 $2,400.00 20 $240.00 2,400 $28,800.00
20 12" Drain Tile Linear Foot $16.00 5,590 $89,440.00 100 $1,600.00 2,630 $42,080.00 2,860 $45,760.00
21 15" Drain Tile Linear Foot $20.00 2,130 $42,600.00 100 $2,000.00 450 $9,000.00 1,580 $31,600.00
22 18" Drain Tile Linear Foot $25.00 2,520 $63,000.00 100 $2,500.00 1,680 $42,000.00 740 $18,500.00
23 24" Drain Tile Linear Foot $30.00 3,895 $116,850.00 40 $1,200.00 815 $24,450.00 3,040 $91,200.00
24 30" Drain Tile Linear Foot $40.00 7,070 $282,800.00 40 $1,600.00 4,160 $166,400.00 2,870 $114,800.00
25 36" Drain Tile Linear Foot $50.00 5,150 $257,500.00 1,425 $71,250.00 3,725 $186,250.00
26 6" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $16.00 200 $3,200.00 200 $3,200.00
27 8" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $18.00 300 $5,400.00 300 $5,400.00
28 10" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $22.00 300 $6,600.00 300 $6,600.00
29 12" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $24.00 300 $7,200.00 300 $7,200.00
30 15" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $30.00 200 $6,000.00 200 $6,000.00
31 18" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $32.00 200 $6,400.00 200 $6,400.00
32 24" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $42.00 60 $2,520.00 60 $2,520.00
33 30" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $50.00 20 $1,000.00 20 $1,000.00
34 42" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $80.00 40 $3,200.00 20 $1,600.00 20 $1,600.00
35 15" CS Pipe Culvert Linear Foot $40.00 920 $36,800.00 920 $36,800.00
36 15" CS Safety Apron Each $300.00 23 $6,900.00 23 $6,900.00
37 Install Pipe Culvert Linear Foot $50.00 168 $8,400.00 168 $8,400.00
38 84" RC Pipe Culvert Linear Foot $500.00 144 $72,000.00 144 $72,000.00
39 96" RC Pipe Culvert Linear Foot $600.00 280 $168,000.00 280 $168,000.00
40 84" RC Pipe Apron Each $4,000.00 4 $16,000.00 4 $16,000.00
41 96" RC Pipe Apron Each $5,000.00 6 $30,000.00 6 $30,000.00
42 Random Riprap, Class II Ton $45.00 800 $36,000.00 800 $36,000.00
43 Random Riprap, Class III Ton $50.00 780 $39,000.00 700 $35,000.00 40 $2,000.00 40 $2,000.00
44 Random Riprap, Class IV Ton $60.00 1,500 $90,000.00 1,500 $90,000.00
45 Filter Berm, Type 5 Linear Foot $50.00 150 $7,500.00 150 $7,500.00
46 Storm Drain Inlet Protection Each $100.00 170 $17,000.00 100 $10,000.00 20 $2,000.00 50 $5,000.00
47 Sediment Control Log, Type Straw Linear Foot $3.00 6,000 $18,000.00 5,000 $15,000.00 500 $1,500.00 250 $750.00 250 $750.00
48 Immediate Ditch Slope Seeding Station $100.00 336 $33,600.00 336 $33,600.00
49 Seeding (Buffer Strip, Storage Disposal Area) Acre $500.00 278.6 $139,300.00 68.0 $34,000.00 92.0 $46,000.00 32.0 $16,000.00 19.0 $9,500.00 22.4 $11,200.00 45.2 $22,600.00
50 Rapid Stabilization, Method 4 Square Yard $2.00 18,300 $36,600.00 8,000 $16,000.00 5,000 $10,000.00 2,500 $5,000.00 2,500 $5,000.00 100 $200.00 200 $400.00

SUBTOTAL ESTIMATED CONSTRUCTION BID ITEMS $3,839,630.00 $1,346,790.00 $896,300.00 $294,050.00 $210,350.00 $400,330.00 $691,810.00

IMPROVEMENT RIGHT-OF-WAY (DITCH WIDENING) ACRE $8,000.00 18.5 $148,000.00 18.5 $148,000.00
IMPROVEMENT RIGHT-OF-WAY (16.5' BUFFER STRIP EACH SIDE) ACRE $8,000.00 26.0 $208,000.00 26.0 $208,000.00
IMPROVEMENT RIGHT-OF-WAY (STORAGE) ACRE $8,000.00 41.0 $328,000.00 22.0 $176,000.00 12.0 $96,000.00 7.0 $56,000.00
TEMPORARY RIGHT-OF-WAY (80' EACH SIDE OF THE DITCH) ACRE $600.00 124.0 $74,400.00 124.0 $74,400.00
TEMPORARY RIGHT-OF-WAY (STORAGE EXCAVATION DISPOSAL) ACRE $600.00 102.0 $61,200.00 70.0 $42,000.00 20.0 $12,000.00 12.0 $7,200.00
TEMPORARY RIGHT-OF-WAY (80' TILE CONSTRUCTION) ACRE $600.00 67.6 $40,560.00 22.4 $13,440.00 45.2 $27,120.00

TOTAL ESTIMATED CONSTRUCTION COST $4,699,790.00 $1,777,190.00 $1,114,300.00 $402,050.00 $273,550.00 $413,770.00 $718,930.00
10% CONSTRUCTION CONTINGENCY $470,300.00 $177,800.00 $111,500.00 $40,300.00 $27,400.00 $41,400.00 $71,900.00
TOTAL ESTIMATED CONSTRUCTION COST $5,170,090.00 $1,954,990.00 $1,225,800.00 $442,350.00 $300,950.00 $455,170.00 $790,830.00
ENGINEERING, VIEWING, LEGAL, PERMITS, ADMIN (20%) $1,034,200.00 $391,000.00 $245,200.00 $88,500.00 $60,200.00 $91,100.00 $158,200.00
TOTAL ESTIMATED PROJECT COST $6,204,290.00 $2,345,990.00 $1,471,000.00 $530,850.00 $361,150.00 $546,270.00 $949,030.00

TOTAL ACRES IN UPSTREAM WATERSHED 9702 9702 9702 9702 1032 835
ESTIMATED PROJECT COST/ACRE $242 $152 $55 $37 $529 $1,137



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Preliminary Engineer’s Report for

Improvement of Main Open Ditch, Branch 
309 & Branch C of 
Renville County Ditch No. 59 
 
S15.112473  
 
January 2018 
 

Submitted by:
Bolton & Menk, Inc. 
1243 Cedar Street NE 
Sleepy Eye, MN  56085 
P: 507-794-5541 
F: 507-794-5542 





 
 

Prepared by: Bolton & Menk, Inc. Table of Contents 
Renville County Ditch No. 59 Improvement ǀ S15.112473 i 

Table of Contents 
I. LOCATION AND SCOPE OF IMPROVEMENT ........................................................................ 1 

II. EXISTING DITCH SYSTEM ..................................................................................................... 2 

III. CAPACITY OF THE EXISTING DRAINAGE SYSTEM ................................................................ 2 

IV. DISCUSSION OF IMPROVEMENT ......................................................................................... 5 

 DESCRIPTION .......................................................................................................... 6 

 DESIGN DATA ......................................................................................................... 6 

V. ALTERNATIVE SOLUTIONS ................................................................................................... 9 

 “DO NOTHING ALTERNATIVE” ............................................................................... 9 

 WETLAND RESTORATION ..................................................................................... 10 

 ONLINE STORAGE ................................................................................................. 10 

VI. OTHER CONSIDERATIONS ................................................................................................. 11 

 PERMIT REQUIREMENTS ...................................................................................... 11 

 WETLANDS ........................................................................................................... 11 

 PUBLIC AND PRIVATE BENEFITS AND COSTS ....................................................... 11 

 AGRICULTRUAL EFFECTS ...................................................................................... 12 

 WATER QUALITY .................................................................................................. 12 

 FISH AND WILDLIFE .............................................................................................. 12 

 GROUNDWATER .................................................................................................. 13 

 ENVIRONMENTAL IMPACT ................................................................................... 13 

 LAND USE ............................................................................................................. 14 

VII. ADEQUACY OF THE OUTLET .............................................................................................. 14 

 GENERAL INFORMATION ..................................................................................... 14 

 ADEQUACY OF THE OUTLET ................................................................................. 14 

VIII. ESTIMATE OF COST ........................................................................................................... 16 

IX. RECOMMENDATIONS ....................................................................................................... 16 

 

Exhibits 
EXHIBIT 1: PRELIMINARY PLANS AND PROFILES 

EXHIBIT 2: PETITION FOR CD 1B IMPROVEMENT 

EXHIBIT 3: PRELIMINARY COST ESTIMATE 

 



 

Prepared by: Bolton & Menk, Inc. LOCATION AND SCOPE OF IMPROVEMENT 
Renville County Ditch No. 59 Improvement ǀ S15.112473  Page 1 

STATE OF MINNESOTA 

RENVILLE COUNTY, MINNESOTA 

IN THE MATTER OF THE PETITION FOR AN IMPROVEMENT OF RENVILLE COUNTY DITCH 
NO 59 IN RENVILLE COUNTY, MINNESOTA: 

 

In January 2017, the Renville County Board, acting as the Ditch Authority for County Ditch No. 59 (CD 
59) in Renville County, in accordance with Minnesota Statute 103E.215, accepted a petition for the 
improvement of portions of CD 59. Subsequent to that authorization, preliminary field surveys were 
performed to obtain elevations and establish an alignment for the proposed open ditch and culvert 
crossing improvements, as well as to evaluate the outlet for the system. 

This Preliminary Engineer’s Report summarizes the findings of the research, surveys, and analysis for the 
improvement and is submitted for consideration by the Ditch Authority. 

I. LOCATION AND SCOPE OF IMPROVEMENT 
County Ditch No. 59 lies within and provides drainage to a large watershed in the north-central 
portion of Renville County. The open ditch system is about seven miles long and drains generally 
from east to west. The system provides drainage to: 

• portions of two Sections in Crooks Township. 

• portions of fifteen Sections in Winfield Township. 

• portions of two Sections in Emmet Township. 

• portions of five Sections in Troy Township. 

County Ditch No. 59 serves as an outlet for County Ditch No. 17A at their confluence about two 
miles northwest of Danube, approximately 850 feet southwest of the CD 59 crossing of County 
Road 59. CD 17A drains portions of Crooks and Winfield Township. The total estimated watershed 
for CD 17A from USGS Streamstats data is 42.2 square miles. 

The outlet for CD 59 is into County Ditch 37 about two miles west of Danube, just north of the 
Twin Cities & Western (TC&W) Railroad. The total estimated watershed for CD 59 from USGS 
Streamstats data is 58.5 square miles. However, the majority of this watershed is from CD 17A. 
Upstream of County Road 59, the CD 59 watershed is approximately 15.9 square miles.  

The petition presented to the Board requests consideration for the improvement of the Main open 
ditch, Branch 309, and Branch C, of CD 59. The main open ditch initially drains from west to east 
and then forms a loop to drain to the west. The loop crosses US Highway 71 (TH 71) twice.  

Branch 309 drains portions of Sections 32 and 33 in Winfield Township. The branch drains in 
general from north to south and discharges into the Main open ditch of CD 59. The existing 
watershed for Branch 309 is approximately 229 acres. Included in the scope of the petitioned 
improvements to Branch 309, is to extend the Branch tile to the north approximately 3,800 feet, and 
intercept the Main tile of CD 59. The goal of this portion of the improvement is to reroute the water 
drained by the upper portion of the system in a more direct route to the Main open ditch, and relieve 
the stress on the existing open ditch crossings of TH 71. The drainage area proposed to be re-routed 
is 628 acres. 

Branch C drains portions of Sections 2, 3, and 4 in Troy Township and Section 34 in Winfield 
Township and drains in general from east to west. The existing watershed for Branch C is 
approximately 786 acres. 

Bolton & Menk, Inc. collected field survey information in November of 2011 for a repair of the 
main open ditch conducted in 2014. This field survey information included the elevation of the 
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bottom of the ditch, and the top of one side of the ditch. The survey also included establishing the 
elevation and size of the culvert crossings, as well as centerline information of the roadway, 
railroad, or field crossing at the culvert crossings. Additional field survey information was collected 
by our firm in July of 2017, which included the top of the second side of the ditch, tile intakes near 
the Branch 309 and Branch C improvements, as well as ground elevations in potential storage 
areas. 

The design of the improvements has also utilized LIDAR data provided by the Minnesota 
Department of Natural Resources. This data, obtained from an aerial flight, provides additional 
elevation data at a confidence level equal to two-foot vertical contours.  

Other information used for this report includes plans obtained from Renville County files. 
However, the County plans do not show existing tile grades. Thus, it was necessary to use 
information gathered through intakes to make some interpretations regarding the existing tile 
grades. The existing plans, and other available information, do not identify the nomenclature of 
sub-branches of the CD 59 system. As a result, we have given the sub-branches unique identifiers, 
but only for the purposes of this improvement.   

II. EXISTING DITCH SYSTEM 
Public information regarding the County Ditch No. 59 system was received from Renville County. 
This information provides a limited history of the CD 59 system. CD 59 was petitioned for 
establishment on June 26, 1916. Construction was completed on August 1, 1921. The original 
benefits for the ditch system were $161,735. 

An extensive repair of the existing system, known as Repair F occurred in 1967. 

III. CAPACITY OF THE EXISTING DRAINAGE SYSTEM 
The portion of the proposed system improvements consists of an open ditch and underground tiles. 
From petitioner reports, the system is not able to drain the watershed adequately, resulting in 
extended ponding in portions of the watershed. This ponding results in crop stress and crop loss. 
Because of the limitations of the drainage system, the petitioners requested an improvement of the 
drainage system. 

The existing drainage system analysis used standard engineering methods. The estimated capacity 
of the existing open ditch used the Manning equation. The capacity calculations for the culvert 
crossings used HY-8, a culvert modeling software developed by the Federal Highway 
Administration. The amount of drainage needed for modern crop production has been compared to 
standards recommended by the Natural Resources Conservation Service (NRCS). The NRCS 
Engineering Field Handbook Minnesota Supplement 650.0703 for Grassed Waterways Curve 2 was 
used to determine the design discharge for the ditch watershed at each of the culvert crossings 
within the study area. The watershed contributing flow to the open ditch at each of the culverts was 
delineated using the USGS Streamstats program and confirmed using LIDAR data.  

The exiting capacity of the culverts within the study area was calculated by determining the 
headwater (upstream) elevation for each of the culverts at the design flow. NRCS Code 608 
guidance states that one-foot of freeboard should be provided between the design water surface 
profile in the open ditch, and the ground elevation of the low areas being served by the open ditch. 
The headwater elevation was then compared to the maximum elevation for one-foot of freeboard 
for each of the culverts. 

A summary of the existing headwater elevations for the culverts within and downstream of the area 
of the Improvement is in Table 1. 

 



 

Prepared by: Bolton & Menk, Inc. CAPACITY OF THE EXISTING DRAINAGE SYSTEM 
Renville County Ditch No. 59 Improvement ǀ S15.112473  Page 3 

 

Table 1 – Existing Ditch Capacity Computations 

Culvert 
Location 

Culvert 
Size and 
Material 

Upstream 
Watershed 

(Acres) 

NRCS 
Ditch 
Flow 
(cfs) 

NRCS 
Ditch 
Flow 
(In./ 
Day) 

Ditch 
Bottom 
Width 

(ft) 

Est. 
Max 

Depth 
(ft) 

Ditch 
Grade 
(%) 

Ditch 
Capacity 

(cfs) 
(n= 

0.035) 

Culvert 
Capacity 
(cfs) at 
Max 

Depth 

Limiting 
Capacity 

(cfs) 

Ditch 
Efficiency 

Ratio 

TH 71 
Crossing 
North  

6’ x 4’ 
Cattle 
Pass 

2,309 74 0.76 6 5.6 0.05 128 99 99 1.34 

TH 71 
Crossing 
South  

6’ x 4’ 
Cattle 
Pass 

4,016 125 0.74 6 5.0 0.05 102 85 85 0.68 

Field 
Crossing 
Section 34 

72” RCP 5060 157 0.74 8 6.6 0.03 167 139 139 0.89 

310th Street 72” RCP 5,890 182 0.74 8 7.1 0.03 193 154 154 0.85 
300th Street 72” RCP 7,154 220 0.73 8 8.1 0.03 250 194 194 0.88 
Field Road 
Section 5 72” RCP 7,335 225 0.73 8 7.8 0.03 232 253 232 1.03 

CSAH 1 84” RCP 8,202 251 0.73 8 8.5 0.03 276 233 233 0.93 
280th Street 84” RCP 9,090 278 0.73 8 9.5 0.03 346 278 278 1.00 
County 
Road 59 84” RCP 9,702 296 0.73 8 8.1 0.10 457 319 319 1.08 

CD 59 at 
TC&W 
Crossing 
w/o CD 
17A or CD 
37 

Dual 
16’x10’ 

Box 
Culverts 

9,858 301 0.73 20 7.3 0.10 772 735 735 1.78 

CD 59 with 
CD 17A 

Dual 
16’x10’ 

Box 
Culverts 

36,858 1111 0.72 20 7.3 0.10 772 735 735 0.48 

CD 59 with 
CD 37 

Dual 
16’x10’ 

Box 
Culverts 

41,008 1235 0.72 20 7.3 0.10 772 735 735 0.43 

 

As can be seen in Table 1, the culverts are generally the limiting factor that determines the capacity 
of the ditch. The south Highway 71 crossing has the lowest efficiency upstream of County Road 59, 
and the addition of the CD 17A and CD 37 watersheds have a dramatic impact on the efficiency of 
the TC&W crossing. The limiting factor at the TC&W crossing is the relatively low ground 
adjacent to the open ditch on the upstream side of the TC&W crossing. The crossing consists of 
dual sixteen foot wide by ten-foot tall box culverts, but the maximum depth that can be attained in 
the ditch while maintaining one-foot of freeboard is 7.3 feet. 

The capacity of the existing tile has been estimated using the Manning equation, assuming the 
original hydraulic efficiency of the system as constructed. Estimated tile sizes and grades are based 
on limited field data collected through tile intakes and general land grades. The amount of drainage 
that is needed for modern crop production has been compared to standards recommended by the 
Natural Resource Conservation Services (NRCS). These standards recommend that for drainage of 
row crops in mineral soils, where surface water intakes are provided, that a modern drainage system 
should be able to convey 1/2 inch of runoff per day. Watershed areas have been estimated using 
LIDAR data. The capacity of the existing tiles in Branch 309 is shown in Table 2 and the capacity 
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of the existing tiles in Branch C is shown in Table 3. 

Table 2 – Branch 309 Existing Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area (Acres) 

NRCS Tile 
Flow (cfs) 
(1/2” Per 

Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 

0.013) 

Tile 
Efficiency 

Ratio 

Tile 
Coefficient 
(in./Day) 

309 Br. 309 west of 300th St. 44 0.92 10 0.10* 0.69 0.75 0.38 
 Br. 309 east of 300th St. 88 1.85 10 0.10* 0.69 0.38 0.19 

 Low area in E1/2 of W/12 
Section 33 149 3.13 12 0.10 1.13 0.36 0.18 

 Br. 309 prior to Br. 309-2 167 3.51 12 0.10 1.13 0.32 0.16 
 Br. 309 meets Br. 309-2 193 4.05 14 0.16 2.16 0.53 0.27 
 Br. 309 meets Br. 309-1 219 4.60 14 0.16 2.16 0.47 0.23 

 Br. 309 meets CD 59 Open 
Ditch 229 4.81 14 2.48 8.49 1.76 0.88 

         
309-2 Br. 309-2 26 0.55 10 0.19 0.96 1.75 0.88 

         
309-1 Br. 309-1 11 0.23 5 0.10* 0.11 0.47 0.24 

*Denotes Assumed Tile Grade 
 

As shown in Table 2, the majority of Branch 309 is capable of draining the watershed at a rate of 
about 3/16” to ¼” per day. When compared to the NRCS recommended standard of ½” per day, the 
tile system is delivering about 32% to 50% of the recommended flow. Thus, there is inadequate 
capacity in the existing drainage system to provide for the efficient production of row crops. 

As shown in Table 3, the majority of Branch C is Capable of draining the watershed at a rate of 
about 3/32” to 3/16” per day. When compared to the NRCS recommended standard of ½” per day, 
the tile system is delivering about 18% to 35% of the recommended flow. Thus, there is inadequate 
capacity in the existing drainage system to provide for the efficient production of row crops. 

Many of the existing tiles have been televised by Renville County. The existing tile systems were 
found to be in poor condition, showing offset joints and collapsed pipes in some areas. Since there 
is evidence that the pipe system is in poor repair, the system is likely delivering even less flow than 
has been calculated. A few of the tiles have been reconstructed at the original size and grade. 

Another limitation of the existing Branch 309 and Branch C tile system is the very shallow depths 
at which the exiting tiles are installed. The shallow tile is prone to damage from modern farming 
equipment. 
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Table 3 – Branch C Existing Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area 
(Acres) 

NRCS 
Tile Flow 
(cfs) (1/2” 
Per Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 0.013) 

Tile 
Efficiency 

Ratio 

Tile Coefficient 
(in./Day) 

 
C 
 

Br C East 1/2 of E 1/2 of 
Section 2 21 0.44 6 0.40 0.36 0.81 0.40 

 Br. C prior to Br. C5 78 1.64 8 0.15 0.47 0.29 0.14 
 Br. C meets Br. C5 102 2.14 10 0.04 0.44 0.21 0.10 
 Br. C meets Br. C-4 228 4.79 15 0.04 1.30 0.27 0.14 
 Br. C meets Br. C-3 476 10.00 18 0.03 1.82 0.18 0.09 
 Br. C meets Br. C-2 585 12.29 20 0.03 2.42 0.20 0.10 
 Br. C meets Br. C-1 685 14.39 18 0.17 4.34 0.30 0.15 
 Br. C meets Open Ditch 59 786 16.51 18 0.34 6.14 0.37 0.19 
         

C-5  Br. C-5  24 0.50 6 0.20* 0.25 0.50 0.25 
                  

C-4  Br. C-4 beginning  34 0.71 6 0.15* 0.22 0.31 0.15 
  Br. C-4 meets Br. C-4-2  40 0.84 6 0.15* 0.22 0.26 0.13 
  Br. C-4 meets Br. C-4-1  102 2.14 12 0.16* 1.43 0.67 0.33 
  Br. C-4 meets Br. C  109 2.29 12 0.16* 1.43 0.62 0.31 
                  

C-4-2  Br. C-4-2 meets Br. C-4  6 0.13 6 0.15* 0.22 1.73 0.86 
                  

C-4-1  Br. C-4-1 meets Br. C-4  41 0.86 8 0.20 0.54 0.63 0.31 
                  

C-3  
Br. C-3 north of 840th 
Avenue  23 0.48 6 0.07* 0.15 0.31 0.15 

  Br. C-3 meets Br. C-3-2  48 1.01 6 0.08* 0.16 0.16 0.08 
  Br. C-3 meets Br. C-3-1  66 1.39 8 0.28 0.64 0.46 0.23 

  Br. C-3 north of driveway  71 1.49 8 0.28 0.64 0.43 0.21 
  Br. C-3 meets Br. C  79 1.66 8 0.28 0.64 0.39 0.19 
                  

C-3-2  Br. C-3-2 meets Br. C-3  25 0.53 6 0.07* 0.15 0.28 0.14 
                  

C-3-1  Br. C-3-1  East of TH 71  17 0.36 5 0.10* 0.11 0.31 0.15 
                  

C-2  Br. C-2 meets Br. C  29 0.61 6 0.18 0.24 0.39 0.20 
                  

C-1  Br. C-1  53 1.11 8 0.05* 0.27 0.24 0.12 
*Denotes Assumed Tile Grade 

IV. DISCUSSION OF IMPROVEMENT 
The petitioners for the Improvement of the Main Open Ditch, Branch 309, and Branch C of CD 59 
have requested the consideration of the construction of improvements in order to increase the 
drainage capacity of the system. A preliminary survey and the hydrologic and hydraulic analysis of 
potential improvements to the drainage system has been performed in order to establish preliminary 
grades and sizes of the proposed improved ditch and culverts, and the preliminary grades, sizes, and 
depths of the tile systems, and to analyze the outlet. General observations and results of the analysis 
are as follows:  
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 DESCRIPTION 

As shown in Exhibit 1, the proposed Improvement consists of the following: 

1.  Main Open Ditch – The improvement will consist of widening and lowering the Main 
Open Ditch from the downstream side of County Road 59 to the downstream side of the 
southerly TH 71 crossing. The remaining open ditch upstream of the Southerly TH 71 
crossing will be cleaned.  

The existing culvert crossings at County Road 59, 280th Street, and CSAH 1 are to be 
replaced with 96-inch diameter reinforced concrete pipe culverts with aprons. The 
existing culvert crossings at the Field Road east of CSAH 1, and the field crossing 
between 310th Street and the southerly TH 71 crossing are to be replaced with salvaged 
84-inch diameter reinforced concrete pipe culverts without aprons. The existing culverts 
at 300th Street and 310th Street are to be replaced with new 84” reinforced concrete pipe 
culverts with aprons. The crossings of the roadways would preferably be made by open 
cut methods.  

The existing open ditch is proposed to be reconstructed from the upstream end of County 
Road 59 to 280th Street at a 0.03% slope with a ten foot wide bottom and 1V:2H side 
slopes and from 280th Street to the southerly TH 71 crossing at a 0.03% slope with an 
eight foot wide bottom and 1V:2H side slopes. The improvement includes cleaning out 
the existing open ditch from the southerly TH 71 to the upstream end of the open ditch at 
the previously established ditch grade. 

2.  Branch 309 – The improvement will consist of new tile to replace the existing system. 
The proposed tiles are offset from the existing tiles in Exhibit 1 for clarity only. The 
improvement will also include a new tile to the north to intercept the existing CD 59 
Main Tile, and bring the runoff from a majority of the Main Tile watershed directly to the 
lower portion of the Main Open Ditch. The improvement also consists of an extension of 
Branch 309 into the Northeast Quarter of the Northeast Quarter of Section 32 of Winfield 
Township.  

3. Branch C – The improvement will consist of new tiles to replace the existing system. 
The proposed tiles are offset from the existing tiles in Exhibit 1 for clarity only. The TH 
71 crossing will be made by boring and jacking methods, and the route of Branch C-3-1 
may be adjusted in the final design to avoid a second crossing of TH 71. 

4. Other components of the proposed Improvement include: 

a) Reconstructing the outlets of existing tiles coming into the open ditch, 
and any intakes adjacent to the spoil berm impacted by the work. 

b) Construct riprap as erosion protection on the outlet side of the culverts, 
and at the inlet side of the culverts if warranted. 

c) Construct riprap slope stabilization along the ditch slopes where side 
slope stability has been an issue. 

d) Reseed the ditch slopes, a minimum of a one-rod buffer (16.5 feet), and 
any portions of the spoil bank that exceed a one rod width. 

e) Reconstructing the surface above the culvert crossings. 

f) Generally the new tiles will be constructed lower in elevation than the 
existing pipe so that all existing tiles will have an outlet. 

g) Existing tiles cut by the new tile line will be connected to the new tile. 

 DESIGN DATA 

As shown on Exhibit 1, the proposed improvements to the Main Open Ditch CD 59 consists 



 

Prepared by: Bolton & Menk, Inc. DISCUSSION OF IMPROVEMENT 
Renville County Ditch No. 59 Improvement ǀ S15.112473  Page 7 

of improving the open ditch and replacing or reinstalling the culvert crossings. The type of 
pipe that should be used for the improvement is as follows: 

1.  Precast Reinforced Concrete Pipe (RCP) meeting the requirements of the Minnesota 
Department of Transportation (MnDOT). 

The criteria for the design of the open ditch system are based on Natural Resources 
Conservation Service (NRCS) methodology. The NRCS Engineering Field Handbook 
Minnesota Supplement 650.0703 for Grassed Waterways Curve 2 was used to determine the 
design discharge for the ditch watershed at each of the culvert crossings within the study area 
and then sizing the culverts to provide 1-foot of freeboard as stated in NRCS Code 608 
guidance. 

The proposed improvements’ efficiency of the Main open ditch is shown in Table 4 

Table 4 – Proposed Ditch Capacity Computations 

Culvert 
Location 

Culvert 
Size and 
Material 

Upstream 
Watershed 

(Acres) 

NRCS 
Ditch 
Flow 
(cfs) 

NRCS 
Ditch 
Flow 
(In./ 
Day) 

Ditch 
Bottom 
Width 

(ft) 

Est. 
Max 

Depth 
(ft) 

Ditch 
Grade 
(%) 

Ditch 
Capacity 

(cfs) 
(n= 

0.035) 

Culvert 
Capacity 
(cfs) at 
Max 

Depth 

Limiting 
Capacity 

(cfs) 

Ditch 
Efficiency 

Ratio 

TH 71 
Crossing 
North 

6’ x 4’ 
Cattle 
Pass 

1,683 55 0.78 6 5.6 0.05 128 99 99 1.80 

TH 71 
Crossing 
South 

6’ x 4’ 
Cattle 
Pass 

3,390 107 0.75 6 5.0 0.05 102 102 102 0.95 

Field 
Crossing 
Section 34 

84” RCP 4,434 138 0.74 8 8.4 0.03 422 282 282 2.04 

310th 
Street 84” RCP 5,264 163 0.74 8 9.0 0.03 493 314 314 1.93 

300th 
Street 84” RCP 7,154 220 0.73 8 10.2 0.03 656 370 370 1.68 

Field Road 
Section 5 84” RCP 7,335 225 0.73 8 10.0 0.03 627 356 356 1.58 

CSAH 1 96” RCP 8,202 251 0.73 8 10.3 0.03 671 424 424 1.69 
280th 
Street 96” RCP 9,090 278 0.73 8 11.9 0.03 937 519 519 1.87 

County 
Road 59 96” RCP 9,702 296 0.73 10 9.0 0.03 543 417 417 1.41 

CD 59 at 
TC&W 
Crossing 
w/o CD 
17A or CD 
37 

Dual 16’ 
x 10’ Box 
Culverts 

9,858 301 0.73 20 7.3 0.10 772 735 735 1.78 

CD 59 
with CD 
17A 

Dual 16’ 
x 10’ Box 
Culverts 

36,858 1111 0.72 20 7.3 0.10 772 735 735 0.48 

CD 59 
with CD 
37 

Dual 16’ 
x 10’ Box 
Culverts 

41,008 1235 0.72 20 7.3 0.10 772 735 735 0.43 

 

The proposed grades for the Branch 309 and Branch C tile improvements are shown on 
Exhibit 1. The type of pipe to be used for the construction will be specified as one of the 
following: 
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1. Dual Wall Polyethylene Drain Tile meeting the requirements of the American 
Association of State Highway Transportation Officials (AASHTO) Specification No. 
M294. Pipe will be bedded in granular material as shown on Exhibit 1 and will be 
both non-perforated and perforated with a geotextile sock. 

2. Reinforced concrete pipe meeting the specifications of MnDOT Specification 3352. 
The joints of the pipe will be covered with geotextile fabric in order to allow some 
infiltration. 

3. Polyvinyl Chloride Sewer Pipe for the deep cut areas, meeting the Specifications of 
ASTM D 3034. 

4. Concrete drain tile meeting the specifications of ASTM C412. 

The criterion for the design of the tile system size is based on Natural Resource Conservation 
Services (NRCS) methodology. The minimum design coefficient recommended by the NRCS 
for drainage systems where row crops are raised on mineral soils, and open intakes are placed 
on the tile, is 1/2” per day. In other words, the system should be able to drain the amount of 
water produced by 1/2” of runoff over the entire watershed in one day. Since the 
Improvement will serve several areas which are depressional in nature, this design criteria has 
been selected. 

The capacity of the proposed tiles for Branch 309 and Branch C are shown in Table 5 and 
Table 6. The tables also show the resulting runoff coefficient provided for the watershed 
served.  

Table 5 – Branch 309 Proposed Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area 
(Acres) 

NRCS 
Tile Flow 
(cfs) (1/2” 
Per Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 0.012) 

Tile 
Efficiency 

Ratio 

Tile Coefficient 
(in./Day) 

309 SW & SE 850th Ave. & 
300th St. 91 1.91 12 0.30 2.12 1.11 0.55 

 Br. 309 Upper End 114 2.39 12 0.50 2.74 1.14 0.57 
 Br. 309 West of 300th Street 136 2.86 15 0.20 3.14 1.10 0.55 
 Br. 309 East of 300th Street 180 3.78 18 0.15 4.42 1.17 0.58 

 Low Area in E1/2 of W1/2 
Section 33 241 5.06 18 0.20 5.10 1.01 0.50 

 Br. 309 Prior to Br. 309-2 259 5.44 24 0.10 7.77 1.43 0.71 

 Br. 309 meets Br. 309-2 & 
309-3 996 20.92 36 0.10 22.91 1.10 0.55 

 Br. 309 meets Br. 309-1 1022 21.47 36 0.10 22.91 1.07 0.53 

 Br. 309 meets Open Ditch 
59 1032 21.68 36 0.10 22.91 1.06 0.53 

         
New 
309-3 Connection to Main Tile 628 13.19 30 0.10 14.09 1.07 0.53 

 Connection to Branch 240 
Tile 711 14.94 30 0.12 15.43 1.03 0.52 

         
309-2 Br. 309-2 26 0.55 8 0.30 0.72 1.32 0.66 

         
309-1 Br. 309-1 11 0.23 6 0.20 0.27 1.18 0.59 
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Table 6 – Branch C Proposed Tile Capacity Computations 

Branch 
Label Location 

Cumulative 
Drainage 

Area 
(Acres) 

NRCS 
Tile Flow 
(cfs) (1/2” 
Per Day) 

Tile 
Size 
(in.) 

Tile 
Grade 
(%) 

Tile 
Capacity 

(cfs) 
(n = 0.012) 

Tile 
Efficiency 

Ratio 

Tile Coefficient 
(in./Day) 

C Br. C Upper End 9 0.19 6 0.20 0.27 1.44 0.72 

 Br. C East 1/2 of E 1/2 of 
Section 2 21 0.44 8 0.30 0.72 1.63 0.81 

 Br. C Prior to Br. C5 78 1.64 12 0.20 1.73 1.06 0.53 
 Br. C meets Br. C5 102 2.14 15 0.10 2.22 1.04 0.52 
 Br. C meets Br. C-4 277 5.82 24 0.10 7.77 1.34 0.67 
 Br. C meets Br. C-3-1-A 422 8.86 30 0.05 9.96 1.12 0.56 
 Br. C meets Br. C-3 525 11.03 30 0.06 10.91 0.99 0.49 
 Br. C meets Br. C-2 634 13.32 36 0.05 16.20 1.22 0.61 
 Br. C meets Br. C-1 734 15.42 36 0.05 16.20 1.05 0.53 
 Br. C meets Open Ditch 59 835 17.54 36 0.06 17.75 1.01 0.51 
         

C-5 Br. C-5 24 0.50 8 0.20 0.59 1.16 0.58 
         

C-4 Br. C-4 Beginning 83 1.74 12 0.20 1.73 0.99 0.50 
 Br. C-4 meets Br. C-4-2 89 1.87 15 0.10 2.22 1.19 0.59 
 Br. C-4 meets Br. C-4-1 151 3.17 18 0.10 3.61 1.14 0.57 
 Br. C-4 meets Br. C 158 3.32 18 0.10 3.61 1.09 0.54 
         

C-4-2 Br. C-4-2 meets Br. C-4 6 0.13 6 0.15 0.24 1.87 0.94 
         

C-4-1 Br. C-4-1 meets Br. C-4 41 0.86 10 0.20 1.06 1.24 0.62 
         

C-3 Br. C-3 North of 840th 
Avenue 23 0.48 6 0.65 0.49 1.02 0.51 

 Br. C-3 Meets Br. C-3-2 48 1.01 10 0.20 1.06 1.06 0.53 
 Br. C-3 Meets Br. C-3-1 49 1.03 10 0.20 1.06 1.03 0.52 
 Br. C-3 North of Driveway 54 1.13 10 0.25 1.19 1.05 0.52 
 Br. C-3 Meets Br. C 62 1.30 10 0.30 1.30 1.00 0.50 
         

C-3-2 Br. C-3-2 Meets Br. C-3 25 0.53 8 0.20 0.59 1.12 0.56 
         

C-3-1-A Br. C-3-1-A  East of TH 71 17 0.36 8 0.10 0.42 1.16 0.58 
         

C-2 Br. C-2 Meets Br. C 29 0.61 8 0.25 0.66 1.08 0.54 
         

C-1 Br. C-1 53 1.11 12 0.10 1.22 1.10 0.55 
 

V. ALTERNATIVE SOLUTIONS 
 “DO NOTHING ALTERNATIVE” 

The “Do Nothing” Alternative has been discussed. However, the petitioners have experienced 
poor drainage throughout the drainage system for many years with the excess surface water 
damaging crops and resulting in frequent crop stress or crop loss. This loss of production 
equates to an economic loss for Renville County and the State of Minnesota. The loss results 
in a reduced property value for the wet acres, thus affecting the taxing capacity of the County 
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and State. In addition, the ability of the landowners to receive a reasonable return on their 
investment is diminished because of this inadequate drainage.  

For these reasons, the “Do Nothing” alternative has been dismissed. The economic question 
of the cost of the Improvement versus the benefits derived still needs to be evaluated. 
However, the “Do Nothing” alternative is not viewed as solving the drainage problem in the 
watershed. 

 WETLAND RESTORATION 

Another alternative would be to restore the typically flooded areas of the watershed to 
wetland use. This alternative would provide storage in the watershed depressional areas for 
the water that is currently accumulating in these areas and drowning out agricultural crops. 
The proposal would also have added benefits for wildlife and possibly water quality. 

In order to be effective, this alternative would need to restore sufficient acres to wetland use 
so that the existing ditch system could convey the excess runoff. Utilizing NRCS data, about 
380 acre feet of water cannot be discharged from the CD 59 watershed upstream of County 
Road 59 through the existing drainage systems in a 48-hour period for a 5-year rain event. If 
sufficient wetland acres were available to store this runoff at a one foot depth, approximately 
380 acres of wetland restoration would be needed to provide sufficient storage capacity for 
the excess runoff. 

In order to convert the 380 acres to wetlands, at least twice this many acres would need to be 
acquired for irregular wetland shapes and marginal damp soils. Thus, about 760 acres of land 
would be needed. This acquisition would likely involve several properties, whose owners 
would voluntarily need to agree to the reversion. The estimated cost of acquisition plus 
reconstructing tile lines for wetland restoration would likely be about $10,000 per acre, 
resulting in a total cost of about $7.60 million. Wetland restoration is about 2.0 times the 
estimated cost for the Improvement of the Main Ditch without additional storage, or about 1.2 
times the estimated cost for the Improvement of the Main Ditch with the additional storage. 

Wetland restoration remains a viable option for providing some improvement in the 
functioning of the drainage system. If sufficient acres of wetlands could be restored, 
particularly in the upper part of the watershed, it could reduce the need for as large of an 
outlet as is proposed. Finding willing landowners to participate in a restoration project and 
locating sufficient funding would be critical in order to make this option viable. Copies of 
this Report will be provided to the SWCD and NRCS so that early coordination can occur for 
potential funding and technical assistance toward this option.   

 ONLINE STORAGE 

A third alternative would be to construct the proposed improvements and create online 
storage within the ditch system. This alternative would provide the storage by excavating out 
the low areas adjacent to the ditch to the same elevation as the bottom of the ditch. The 
excavated material would then be placed in the remaining surrounding low areas. This 
alternative would have the benefit of maintaining similar peak flows for the smaller, more 
frequent, rainfall events. This alternative would also allow the remaining low area near the 
storage to be raised up, and offer additional protection from the larger rainfall events. 

Three areas, as shown on Exhibit 1, were identified as sites for potential storage basins.  

Storage basin number 3 is along the open ditch north of 850th Avenue and west of TH 71, just 
upstream of the northerly TH 71 crossing. The storage area is approximately 7 acres in size, 
and is approximately 8 to 10 feet lower than the existing ground. Preliminary calculations 
estimate 75,000 cubic yards of excavation from this site. The excavation material would be 
used to raise surrounding low areas to the west, and north, higher than elevation 1073. 

Storage basin number 2 is along the east side of the open ditch in between the TH 71 
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crossings. The storage area is approximately 13 acres in size, and is approximately 6 to 8 feet 
lower than the existing ground. Preliminary calculations estimate 105,000 cubic yards of 
excavation from this site. The excavation material would be used to raise surrounding low 
areas higher than elevation 1072. 

Construction of these two storage basins will allow the existing TH 71 crossings to be of 
sufficient size for the design flow event, and freeboard limitations of the surrounding fields.   

Storage basin number 1 is along the north and south side of the open ditch east of County 
Road 59. The storage area is approximately 20 acres in size, and is approximately 12 to 14 
feet lower than the existing ground. Preliminary calculations estimate 325,000 cubic yards of 
excavation from this site. The excavation material would be disposed of in the surrounding 
areas. Construction of this third storage area will allow the peak flow rate at County Road 59 
for the 2-Year and 5-Year events to be similar to the existing conditions. 

VI. OTHER CONSIDERATIONS 
 PERMIT REQUIREMENTS 

A permit from the Minnesota Pollution Control Agency for stormwater and erosion control 
for the project would be necessary. This permit requirement, which applies to any project that 
disturbs more than one acre of land, requires that the contractor and owner secure a permit for 
the project. The permit process will also require erosion control measures to be taken during 
the construction. Typical erosion control measures include place of riprap and grass 
stabilization on the ditch bank and inlet protection around installed inlet areas. The fee for 
this permit is currently $400.00. This permit will be applied for shortly before construction is 
scheduled so that the contractor can also sign the permit application. 

A permit will also be necessary for the crossing of CR 59 and CSAH 1 from the Renville 
County Highway Department. This permit will be applied for after the Preliminary Hearing 

A permit will also be necessary for any work within the TH 71 right of way from MnDOT. 
This permit will be applied for following the Preliminary Hearing. 

 WETLANDS 

National Wetland Inventory Maps have been reviewed to locate potential wetlands subject to 
regulations. These maps do not show any wetlands within the project watershed, as shown on 
Sheet 1.01 in Exhibit 1. However, wetlands on farm ground often do not show up on the 
national inventory maps. Impacts of the potential drainage system on individual land parcels 
will be evaluated by the Natural Resources Conservation Service upon filing of a Form AD 
1026 by landowners. This NRCS process will identify any wetlands and measures that need 
to be taken in order for the drainage project to avoid impact to these wetlands. Because of 
federal data privacy requirements, it is not possible for non-landowners to obtain this 
information. Thus, the obligation for filling out these forms and doing this investigation will 
rest with individual landowners.  

Drainage of non-directly impacted wetland will be controlled by supplemental drainage 
systems installed by private owners. Owners are advised that under US Army Corps of 
Engineers and NRCS rules, such supplemental drainage may not be permitted, and may affect 
US Department of Agriculture program eligibility.  

 PUBLIC AND PRIVATE BENEFITS AND COSTS 

The estimated cost of the proposed Improvement to CD 59 is shown in Exhibit 3 of this 
report. Benefits for the Improvement, both public and private, will be established by the 
viewers and a report will be available at the final hearing.  

Landowners certainly have other costs associated with construction and maintenance of their 
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individual drainage systems. The proposed Improvement would only serve as an outlet or 
collector of runoff and drainage flow from the lands within the watershed. Each landowner is 
responsible to construct and maintain their own drainage system in order to drain their 
farmlands adequately. Individual benefits for an adequate drainage system are in increased 
crop production from farmlands.  

The estimated cost of the proposed Improvement is included in this report. The public and 
private benefits and damages will be available at the final hearing. 

 AGRICULTRUAL EFFECTS 

Once the improvements are constructed, the lands within the improved watershed will be 
largely dependent on this drainage system for both surface and subsurface drainage flows. 
Thus, it is imperative that the proposed system have adequate capacity in order to allow for 
modern farming operations. 

It should be noted that many of the established ditch systems in Minnesota are now 70 to 100 
years old. These systems are approaching the need for complete repair or replacement if the 
farmland is to remain productive. When feasible, it is economically imperative that these 
drainage systems be improved to become compatible with present day farming techniques 
and they be continually maintained. If properly maintained during normal growing seasons, 
the agricultural lands in the watershed are some of the most productive in the State of 
Minnesota. 

 WATER QUALITY 

Little change in measureable water quality is anticipated because of this Improvement. 
However, there are components of the Improvement that will mitigate erosion and help 
improve water quality on a micro watershed scale. Some of the existing culvert crossings are 
hydraulically undersized, which leads to higher velocities through the undersized culvert, 
which can cause scour and erosion on the outlet end of the culvert. Increasing the size of the 
culvert crossings will lead to lower outlet velocities. At the culvert outlets, riprap will be 
constructed to further reduce the energy at the outlets, and lessen the erosive force. The 
largest source of suspended solids in tile system drainage is from water discharging into open 
intakes. Although open intakes will still be used on the system, ponding occurs around these 
intakes for any significant storm events. Thus, solids have time to settle rather than being 
discharged. The use of Hickenbottom risers on these intakes has been shown to result in a 
significant reduction in suspended solids discharge and thus their use will help with water 
quality. The one-rod (16.5 feet) buffer strip will be acquired if not already done so, or re-
established along the Improvement limits.     

As a requirement of the MPCA Erosion Control Permit, the establishment of an erosion 
control plan is anticipated. Incorporation of such devices as inlet protection, riprap at the 
outlet and permanent grasses as soon as possible following the construction are anticipated. 
All of these measures will help to reduce erosion and maintain water quality during the 
construction of the project.  

The Renville County SWCD and NRCS Offices will be contacted regarding conservation 
measures. The SWCD encourages landowners to sign up for the Conservation Reserve 
Program (CRP). This is a volunteer program, so landowners are encouraged to call the local 
agencies to discuss additional conservation measures. 

 FISH AND WILDLIFE 

The only threatened or endangered species to have the potential to be in Renville County at 
the time of this report is the northern long-eared bat. According to the Minnesota DNR, there 
are no known roost trees or hibernacula in Renville County. Additionally, there are no trees to 
be removed as a part of the improvement, so there is no impact to the northern long-eared bat. 
Bald eagles are present in Renville County, and are protected under the Bald and Golden 
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Eagle Protection Act. Again, there are no trees to be removed as a part of the improvement, 
so there is no impact to the bald eagle. 

The open ditch and existing grass buffers are potential wildlife habitat. These areas will be 
temporarily impacted during the construction of the improvement, but will be restored or 
improved following the construction. The improvements made to the culvert crossings will 
reduce the water velocities through the culverts, which will allow for easier passage of fish. 

Current wet areas within the project watershed do provide for transitory stop over locations 
for migratory waterfowl. However, these areas currently dry up following wet periods and are 
then under cultivation and production. It is anticipated that some of these temporary ponding 
areas will still exist after the construction of the Improvement although ponding times will 
likely be reduced. Therefore, the provisions for adequate drainage of these lands will not be 
of a detrimental nature to local wildlife resources. 

 GROUNDWATER 

The purpose of an agricultural drainage system is to maintain the elevation of the shallow 
groundwater table sufficiently below the surface to provide for efficient production of crops. 
The level at which the groundwater will be maintained has been and will be determined by 
the depth of the tile system and private tiles in the area. The proposed Improvement will not 
significantly lower the bottom of the ditch or the tile system. Additionally, soils within the 
watershed are typically C or D soils, with low infiltration rates. Therefore, no change in the 
availability, distribution, or use of the groundwater beyond that necessary for the sufficient 
production of crops within the watershed is anticipated by this construction.  

 ENVIRONMENTAL IMPACT 

The adverse effects of the proposed Improvement are of a temporary nature and are listed as 
follows: 

1. Disturbing of the ground surface during construction could result in the loss of one crop 
within the construction limits.  

2. Embankment areas will be stripped of topsoil prior to the placement of non-topsoil 
material in order to preserve topsoil. 

3. Temporary noise and dust generation can be expected from the construction operations. 
These impacts are not viewed as significant since there are no residences near the 
proposed construction route. 

4. Temporary erosion of soil may occur in the construction area until permanent ground 
cover and ground stabilization occurs. Although these effects need to be considered, they 
are not significantly different from the current topsoil loss that occurs annually from 
erosion of topsoil due to overland flow in the watershed. This construction erosion will 
be minimized using inlet protection, riprap, and rapid establishment of permanent grass 
cover.  

Numerous beneficial effects are anticipated from the proposed Improvement. Most of these 
benefits are directly attributable to increased crop production from lands presently damaged 
through period flooding and ponding. Among the most obvious benefits are the following:  
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1. The re-establishment of the grass buffer along the open ditch, decreasing the outlet 
velocity at the culvert crossings, and the use of Hickenbottom intakes will improve water 
quality on a micro watershed scale. 

2. Increased personal farm income 

3. Increased value of benefited farm land 

4. Contribution to the local economy through additional purchases, farm modernization, 
and expansion. 

 LAND USE 

The present use of the land in the Improvement watershed is largely agricultural. This use is 
expected to continue into the future.  

VII. ADEQUACY OF THE OUTLET 
 GENERAL INFORMATION 

As mentioned earlier, CD 59 flows generally east to west to an eventual outlet into County 
Ditch 37 about two miles west of Danube, just north of the Twin Cities & Western (TC&W) 
Railroad. 

 ADEQUACY OF THE OUTLET 

A HydroCAD model of the watershed was developed to estimate the change in the peak flow 
rates at County Road 59. HydroCAD is a computer model that computes the runoff storm 
hydrograph using methodology developed by the Natural Resources Conservation Service. 
The peak flows computed in HydroCAD are typically higher than those from other models. 
The intent of the 0.72” runoff event in Table 7 and Table 9 is to show the change in peak flow 
and elevation for a rain event with a runoff amount equal to the NRCS design ditch flow. A 
summary of the existing and proposed peak flows and upstream water surface elevations for 
various frequency flow events at County Road 59 are presented in Table 7. 

Table 7 – HydroCAD Existing vs. Proposed Model (Without Storage) Summary at County Road 
59 

Flow Event 
Existing 

Peak Flow 
(cfs) 

Existing 
Peak 

Elevation 

Proposed 
Peak Flow 

(cfs) 

Proposed 
Peak 

Elevation 

Change in 
Peak Flow 
(Pro.-Ex.) 

(cfs) 

Change in 
Peak 

Elevation 
(Pro.-Ex.) 

0.72” 
Runoff 350 1061.3 366 1060.0 16 -1.3 

2-Year 418 1062.6 475 1061.7 57 -0.9 
5-Year 455 1063.4 515 1062.7 60 -0.7 
10-Year 473 1064.1 542 1063.6 69 -0.5 
25-Year 498 1065.2 576 1064.7 78 -0.5 
50-Year 516 1065.9 601 1065.5 85 -0.4 

100-Year 574 1066.5 615 1066.3 41 -0.2 
 

As can be seen in Table 7, the HydroCAD model shows an increase in the peak flow and a 
decrease in the peak headwater elevation at County Road 59.  

Between the TC&W Railroad, and County Road 59, CD 17A joins with CD 59, and then CD 
59 joins with CD 37. The peak flows from Streamstats was obtained at the TC&W Railroad, 
at CD 17A and CD 37 prior to their confluences with CD 59, and CD 59 at County Road 59. 
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A summary of the flows are presented in Table 8. 

Table 8 – Streamstats Peak Flows 

Point Of Interest TC&W 
Railroad  

CD 17A Prior 
to CD 59 

CD 59 at CR 
59 

CD 37 Prior to 
CD 59 

Area (Sq Mi) 64.07 42.15 15.88 5.6 
     

2-Year Peak Flood (cfs) 297 214 113 33.5 
5-Year Peak Flood (cfs) 675 483 254 74 

10-Year Peak Flood (cfs) 1030 733 383 111 
25-Year Peak Flood (cfs) 1580 1130 587 171 
50-Year Peak Flood (cfs) 2070 1480 769 224 

100-Year Peak Flood (cfs) 2650 1890 980 287 
     

2-Year Peak / Area (cfs/Sq Mi.) 4.64 5.08 7.12 5.98 
 

An analysis of Table 8 shows that the peak flow at the TC&W Railroad is not simply the sum 
of the peak flows of the incoming streams. Peak flow is directly proportional to the watershed 
area, and inversely proportional to the time of concentration. Therefore, dividing the peak 
flows from a single event by the watershed area will yield a relationship to the time of 
concentration. A higher peak flow per area value means that the time of concentration for that 
watershed is a smaller value (shorter duration). The last row in Table 8 shows the 2-Year 
peak flow divided by the watershed area for each of the points of interest.  

The fact that CD 59 at CR 59 has the highest peak flow / area ratio means that the time of 
concentration for the upstream area is the shortest, and that the peak flow of CD 59 at CR 59 
happens prior to the peak flow of CD 17A. 

By increasing the peak flow from CD 59 at CR 59, and moving a larger volume of water 
downstream quicker from a small portion of the system, the peak flow of the entire system at 
the TC&W Railroad crossing, which happens later, will decrease. Therefore, it is our opinion, 
that the outlet for the improvements, without online storage is adequate. 

A summary of the existing conditions and the proposed conditions with online storage is in 
Table 9. 

Table 9 – HydroCAD Existing vs. Proposed + Storage Model Summary at County Road 59 

Flow Event 
Existing 

Peak Flow 
(cfs) 

Existing 
Peak 

Elevation 

Proposed+
Storage 

Peak Flow 
(cfs) 

Proposed+
Storage 

Peak 
Elevation 

Change in 
Peak Flow 
(Pro.+Stor.
-Ex.) (cfs) 

Change in 
Peak 

Elevation 
(Pro.+Stor.

-Ex.) 
0.72” 

Runoff 350 1061.3 306 1059.2 -44 -2.1 

2-Year 418 1062.6 425 1060.9 7 -1.7 
5-Year 455 1063.4 471 1061.7 16 -1.7 
10-Year 473 1064.1 500 1062.3 27 -1.8 
25-Year 498 1065.2 532 1063.3 34 -1.9 
50-Year 516 1065.9 554 1064.0 38 -1.9 

100-Year 574 1066.5 573 1064.6 -1 -1.9 
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As can be seen in Table 9, the HydroCAD model for the proposed conditions with online 
storage shows a decrease in the peak flow for the design 0.72” runoff event, and the 100-Year 
event. The model shows smaller increases in the peak flow for the 2-Year through 50-Year 
events than without storage, and decreases in the peak headwater elevations for all events at 
County Road 59.  

Therefore, it is our opinion, that the outlet for the improvements with the online storage is 
adequate. 

VIII. ESTIMATE OF COST 
The preliminary cost estimate to construct the proposed Improvements, as described in this report is 
shown in Exhibit 3. The total estimated project cost without online storage is approximately 
$3,841,290, and with the online storage is approximately $6,204,290. Included in the project cost 
estimate are the acreages of land to be permanently taken out of production for: the widening of the 
ditch (18.5 acres), the establishment of a one-rod (16.5-foot) buffer strip (26 acres), and the 
excavation of the online storage (41 acres). The cost estimate also includes compensation for 
agricultural land that will be temporarily taken out of production by the construction for temporary 
right-of-way (191.6 acres), and disposal of the online storage excavation (102 acres). The 
individual landowners will be compensated for this loss through the damage process of the further 
ditch proceedings. 

IX. RECOMMENDATIONS 
The proposed Improvements to the Main Open Ditch, Branch 309, and Branch C of CD 59 in 
Renville County as described in this report is feasible and practical and is necessary in order to 
provide drainage for the cultivation of crops in this watershed area. The existing drainage in the 
area is inadequate to provide proper drainage for current agricultural practices. The outlet is 
adequate in order to convey the discharge with or without the online storage.  

It is the recommendation of your engineer that the Preliminary Engineer’s Report be approved, the 
Board determines if the online storage alternative is to be included in the scope of the improvement, 
that the Board appoint Viewers, and order the preparation of the Final Engineer’s Report for the 
Improvement. 
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ROAD RIGHT-OF-WAY LINE

RAILROAD RIGHT-OF-WAY LINE

GRAVEL EDGE

BITUMINOUS EDGE

CONCRETE EDGE

CURB & GUTTER

WATER CENTERLINE

WATER VALVE

WATER METER

WELL

BUSH

STUMP

CONIFEROUS TREE

DECIDUOUS TREE

VENT PIPE

VACUUM

UTILITY POLE

TRANSMISSION TOWER

TILE INLET

PUBLIC TELEPHONE

TELEPHONE MANHOLE

WATER SPIGOT

SIREN

SIGNAL POLE - RR

SIGNAL BOX

SPRINKLER HEAD

TRAFFIC SIGN

SEMAPHORE TRAFFIC LIGHT

SOIL BORING

SATELLITE DISH

PARKING METER

POST INDICATOR VALVE

GAS PUMP

PARK GRILL

ORDER MICROPHONE

MONITORING WELL

LIFT STATION MANHOLE

MANHOLE

POST

METER

MAILBOX

LIGHT POLE

LIGHT DECORATIVE

IRRIGATION CONTROL VALVE

HYDRANT

HAND HOLE

HANDICAPPED PARKING

ACCESS GRATE

GAS METER

GAS VALVE

GAS REGULATOR

FILL PIPE

FLAG POLE

EXHAUST VENT

ELECTRIC TRANSFORMER

ELECTRIC PEDESTAL

ELECTRIC METER

DOWN SPOUT

DRINKING FOUNTAIN

CURB STOP VALVE

CLEAN OUT

CONTROL POINT

CLOTHES LINE POLE

CATCH BASIN

BRACE POLE

BENCH

BIRD FEEDER

BASKETBALL HOOP

TRAFFIC ARM BARRIERAPRON

AIR PUMP

ANCHOR

AIR CONDITIONER

ANTENNA

AUTO SPRINKLER

BENCH MARK

STONE MONUMENT FOUND

CAST IRON MONUMENT FOUND

MONUMENT FOUND

IRON PIPE MONUMENT SET

EXISTING

WETLAND EDGE

COUNTY LINE

CITY LIMITS

SIXTEENTH LINE

QUARTER LINE

SECTION LINE

HIGHWATER LINE

SWALE CENTERLINE

RAILROAD TRACKS

TREE DRIP LINE

COMMUNICATION PEDESTAL

POST SET

E

WATER MANHOLE

ELECTRIC MANHOLE

GAS MANHOLE

SANITARY MANHOLE

STORM MANHOLE

C L

W

S

D

W

TILE RISER

DECIDUOUS TREE

BUSH

CONIFEROUS TREE

WETLAND

GUARD RAIL

SOIL BORING

SIGN

LIGHT POLE

SANITARY MANHOLE NUMBER

HYDRANT W/ VALVE

SLEEVE

CAP

TEE

CROSS

REDUCER

BEND

WATER SYSTEM MANHOLE

WATERMAIN SERVICE

SANITARY SEWER SERVICE

SANITARY MANHOLE

STORM MANHOLE NUMBER

STORM DRAIN TILE

APRON

STORM INLET

CURBSTOP

WATERMAIN

CONSTRUCTION LIMITS

ALIGNMENT/CENTERLINE

TEMPORARY EASEMENT

RIGHT-OF-WAY LINE

SILT FENCE-PREASSEMBLED

CONCRETE EDGE

SILT FENCE-HEAVY DUTY

CURB & GUTTER

BITUMINOUS EDGE

GRAVEL EDGE

MANHOLE

SANITARY LIFT STATION

SANITARY FORCEMAIN

EROSION PROTECTION AT INLET

CATCH BASIN

SANITARY SEWER

STORM SEWER

HYDRANT

VALVE

PERFORATED PIPE DRAIN

CULVERT W/APRON

CURB & GUTTER (OUT)

L

PROPOSED

22+00

A

1
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DRIVEWAY RESTORATION
NOT TO SCALE

6" AGGREGATE SURFACING, CLASS 5

SUBGRADE PREPARATION (2112)
(INCIDENTAL)

20' C.S. OUTLET (1 SIZE LARGER THAN TILE)

AS DIRECTED

6' STEEL FENCE POST

PLUGGED TEE OR
TILE CONNECTION

NEW OR EXISTING TILE

WASTE BANK15 TO 1 SLOPE (MAX)

16.5' BUFFER STRIP
IMMEDIATE DITCH SLOPES SEEDING REQUIRED - (HYDRO SEED)

TYPICAL SECTION OF OPEN DITCH 43+06 TO 322+72
NOT TO SCALE

2  TO  1    SLOPE

(VARIES)

LC
EXISTING SURFACE

REPLACE ALL TOPSOIL
4" TOPSOIL MIN.
BUCKET PACKED

STRIP EXIST TOPSOIL

2' (TYP.) OR AS
DIRECTED BY
ENGINEER

12" CLASS 2 RIPRAP
WITH FILTER CLOTH
(6' WIDE)

NOTE:   DETAILS ARE NOT TO SCALE

AS DIRECTED

2  TO  1    S
LOPE 

15 TO 1 SLOPE (MAX)WASTE BANK

4" TOPSOIL MIN.
BUCKET PACKED

STRIP EXIST
TOPSOIL

REPLACE ALL TOPSOIL

16.5' BUFFER STRIP

PROPOSED CSAH 1 ROAD TYPICAL SECTION

PROPOSED FIELD CROSSING TYPICAL SECTION

1:2 (MAX.)

TOPSOIL
4" MIN

0.03'/FT

16' 16'

℄ FIELD CROSSING

NOT TO SCALE

NOT TO SCALE

1:2 (MAX.)

PROPOSED TOWNSHIP ROAD TYPICAL SECTION

1:4 1:4

SURFACING (2118)
8" CLASS 5

0.03'/FT

4" SALVAGED AGGREGATE

11' 11'3' SHOULDER 3' SHOULDER

20' RECOVERY 20' RECOVERY

℄ ROADWAY

NOT TO SCALE

NOTE: VARY DEPTH OF INLET
TO MATCH INCOMING TILE

IF A CONNECTION IS
NECESSARY

8" (2211) AGGREGATE BASE, CLASS 5

DRIVING LANE
12'

20'

60' R/W

37' RECOVERY ZONE (TYP.)

1:4

3" SALVAGED TOPSOIL (TYP.)

60' R/W

R/
W

1' (TYP.)

20'

12'
8'

0.04'/,

SHOULDER

0.02'/,

DRIVING LANE

0.02'/,

LC

(T
YP

.)

4'

8' (TYP.)

1:4

8'

0.04'/,

SHOULDER

R/
W

6" AGGREGATE SHOULDER, CLASS 1 MOD.

1:1

3" MINIMUM TOPSOIL
INSIDE R/W. (TYP.)

1:
1

2' TYP.

22.97'

24.42'

20.07'

3" (2360) NON-WEARING MIXTURE SPNWB230B

1 1/2" (2360) WEARING MIXTURE SPWEB240C
1 1/2" (2360) WEARING MIXTURE SPWEB240C

12" SUBGRADE EXCAVATION (BACKFILL WITH SELECT GRADING MATERIAL)
4" (2104) SALVAGE BITUMINOUS PAVEMENT

SLOPE
VARIES

SEE TABLE

SEEDING REQUIRED SEEDING REQUIRED

MANUFACTURED 8" DIA
POLYETHYLENE RISER
AND TEE ASSEMBLY
(HICKENBOTTOM OR
APPROVED EQUAL),
SEE DETAIL

RODENT GUARD,
INSIDE PIPE

CONSTRUCT A FIELD CONNECTION.
THE CS OUTLET PIPE SHALL BE ONE NORMAL SIZE LARGER THAN
THE TILE.  THE CS PIPE SHALL BE INSTALLED TO SLIDE OVER THE
INCOMING TILE TO PROVIDE A MINIMUM 2' OVERLAP.  THE
CONNECTION SHALL BE WRAPPED IN GEOTEXTILE FABRIC AND A
CONCRETE COLLAR SHALL BE CONSTRUCTED AROUND THE JOINT.
(INCIDENTAL)

PERMANENT EASEMENT AREA

NOTE:
SEED ALL DISTURBED AREAS WITHIN
THE PERMANENT EASEMENT AREA.

REPLACE ALL CS OUTLET PIPES.
(USE ONE SIZE LARGER THAN TILE.)
(REMOVAL OF EXISTING PIPES IS
INCIDENTAL)

SEE
TABLE

41+00 - 97+05
97+05 - 322+72.8

LOCATION
10'
8'

DITCH BOTTOM
WIDTH

DITCH BOTTOM WIDTH TABLE

1:2 (MAX.)1:2 (MAX.)

1:2 (MAX.)

15" C.S. CULVERT (TYP.)
2' (TYP.) OR AS

DIRECTED BY ENGINEER

RODENT GUARD,
INSIDE PIPE

3' (MIN.) OR AS
DIRECTED BY ENGINEER

2  TO  1SLOPE
6  TO  1

SLOPE

FIELD
APPROACH

2  TO  1
DITCH
SLOPE6  TO  1

SLOPE

CO
U

N
TY

 D
IT

CH

ROAD

FIELD

15" C.S. CULVERT (TYP.)

PLAN VIEW

CROSS SECTION

FLUME/FIELD APPROACH
NOT TO SCALE

ROAD DITCH

FIELD
APPROACH

SAFETY
APRON



PERCENT
PASSING

NOT TO SCALE

1'
-0

"

M
IN

1'-0"

MIN
1'-0"

MIN

INLET PROTECTION
ROCK BAG

PAYMENT SHALL INCLUDE ALL MATERIALS,
FILLING OF LOG, PLACEMENT,
MAINTENANCE & REMOVAL;
80% OF BID PRICE SHALL BE PAID UPON
PROPER PLACEMENT WITH THE FINAL 20%
PAID UPON REMOVAL

INLET PROTECTION
WITH ROCK LOG

FILL ROCK LOG WITH 45 LBS. OF OPEN
GRADED AGGREGATE CONSISTING OF
SOUND, DURABLE PARTICLES OF CRUSHED
QUARRY ROCK OR GRAVEL CONFORMING
TO THE FOLLOWING GRADATION.

NOTE:
CRUSHED CONCRETE OR BITUMINOUS
SHALL NOT BE USED FOR OPEN
GRADED AGGREGATE.

SEAM JOINED BY TWO ROWS OF STITCHING
WITH A PLASTIC MESH BACKING OR HEAT
BONDED (OR APPROVED EQUAL)

5"Ø GEOTEXTILE SOCK, TYPE WOVEN
MONOFILAMENT CONFORMING TO
SPEC. 3886 TABLE 3886-1. MACHINE
SLICE

ENDS SECURELY CLOSED TO
PREVENT LOSS OF OPEN
GRADED AGGREGATE FILL,
SECURED WITH 50 PSI ZIP TIE

INTAKE

GRADATION

65-95
30-65
10-35

SIEVE SIZE
1 1/2" 100

95-100

3-20
0-8
0-3

1"
3/4"
3/8"
NO 4

NO 10
NO 40

NO 200

1'
-0

"

M
IN

NOT TO SCALE

30
" M

IN

1'
-6

" M
IN

PO
ST

EM
BE

DM
EN

T

6"
MIN

6" M
IN

DIRECTION
OF RUNOFF

FLOW

NOTE:
1.  GEOTEXTILE FABRIC SHALL
   BE PER MnDOT SPEC 3886

EXTEND
FABRIC INTO
TRENCH

FABRIC ANCHORAGE TRENCH
BACKFILL WITH TAMPED
NATURAL SOIL

GEOTEXTILE FABRIC,
36" WIDE (SEE NOTE 1)

STAPLES

2"x2" WOOD POST 5'
MINIMUM LENGTH POSTS
AT 6' MAXIMUM SPACING

HAND PLACED SILT FENCE - PREASSEMBLED
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COMPACTED BACKFILL

PIPE DIA.

C.S. & REINFORCED CONCRETE PIPE
CLASS "C" BEDDING CONDITION

36" OR LESS                       B  + 24"

42" TO 54"                      1.5 x B

60" OR OVER                    B  + 36"

0.15 B

B +16" MINC

PIPE AS
SPECIFIED

AS SPECIFIED

BC

DIA.

NOT TO SCALE

TRENCH DETAIL

12" (MIN.)

C

B

C

C

C

MATERIAL FROM EXCAVATION
BACKFILL WITH SELECTED

COMPACT AT SPRING LINE
AND 12" ABOVE PIPE

SURFACE WATER INTAKE RISER

GROUND LEVEL

NOT TO SCALE

AP
PR

O
X 

2.
5'

4'
 M

IN

END CAP

MANUFACTURED
POLYETHYLENE RISER AND
TEE ASSEMBLY
(HICKENBOTTOM OR
APPROVED EQUAL)

FLOW
NOTE:
PAID AS ONE EACH

FILED CONNECTION (TYP.)
-ALIGN INVERTS OF PIPES
-WRAP JOINTS WITH GEOTEXTILE FABRIC
-CONSTRUCT CONCRETE COLLAR
 AROUND THE JOINT (6" THINK MIN)

BEND AS REQUIRED
(45° MAX PER BEND)

TILE SLOPE REQUIREMENTS
MIN 1.0% OPTIMUM 2.0%

RISER ON UNDISTURBED
TRENCH WALL

INSERTA-TEE OR
SADDLE TEE

MAIN DRAIN TILE

NOT TO SCALE
DRAIN TILE CONNECTION

EXISTING
TILE

RISER REQUIREDNO RISER REQUIRED

2' OR GREATER

GROUND
SURFACE

FIELD CONNECTION

FLOW

FOUNDATION ROCK
AROUND FITTING

EXISTING
TILE

FOUNDATION ROCK
AROUND CONNECTION(TYP.)

TILE

OD'E' 'E'

12
"

'W'

6"

OD'E' 'E'

12
"

'W' 6"

TRENCH
INSTALLATION

DITCH
INSTALLATION

SPRING LINE
HAUNCHING

BEDDING

DUAL WALL POLYETHYLENE TRENCH
NOT TO SCALE

4"
6"
8"

10"
12"
15"
18"
24"
30"
36"

4.6"
6.8"
9.5"

11.6"
14.2"
17.7"
22.0"
29.5"
35.4"
41.0"

3"-4"
4"-6"
4"-6"
5"-8"
5"-8"
5"-8"

6"-10"
8"-12"
8"-12"
8"-12"

10"
14"
20"
24"
30"
34"
38"
46"
60"
65"

PIPE
SIZE

PIPE OD
(Nominal)

'E'
ENVELOPE

WIDTH
(Minimum)

MINIMUM TRENCH
WIDTH

(OD+2E)

NOTES:
1.  BEDDING AND EMBEDMENT MATERIAL PER
SPECIFICATIONS.

2.  CONSTRUCTION REQUIREMENTS PER SPEC
2451 MODIFIED SO THAT EMBEDMENT MATERIAL
IS COMPACTED IN UNIFORM LIFTS, 8" OR LESS IN
DEPTH, LOOSE MEASURE, TO 95% STANDARD
PROCTOR DENSITY FROM THE BEDDING TO A
MINIMUM DEPTH OF AT LEAST 12" ABOVE THE
CROWN OF THE PIPE.

3.  COST FOR FURNISHING AND INSTALLING
GRANULAR BEDDING AND ENCASEMENT
MATERIALS SHALL BE INCLUDED IN THE PRICE BID
FOR POLYETHYLENE PIPE, PER LINEAL FOOT.

INITIAL
BACKFILL

GRANULAR BEDDING
AND ENCASEMENT
MATERIAL AS
SPECIFIED

GRANULAR BEDDING
AND ENCASEMENT
MATERIAL AS
SPECIFIED

PROFILE VIEW

CROSS SECTION

DITCH CHECK - RIPRAP
NOT TO SCALE

6"

WATER
FLOW

NOTE:
ROCK DITCH CHECK SHALL BE
REMOVED FROM THE CLEAR ZONE
AFTER SEEDING OR TURF IS
ESTABLISHED AND PRIOR TO FINAL
ACCEPTANCE

POINT 'A' MUST BE 1'-0" MINIMUM
HIGHER THAN POINT 'B' TO ENSURE
THAT WATER FLOWS OVER THE DIKE
AND NOT AROUND THE ENDS.

POINT 'A'
CLASS II - IV RIPRAP (3601)

POINT 'B'

POINT 'A'

DITCH
PROFILE

GEOTEXTILE FABRIC
LINER TYPE IV (3733)
ALONG BOTTOM OF RIPRAP

EROSION CONTROL BLANKET INSTALLATION

ANCHOR SLOT ALTERNATIVE

NOT TO SCALE

3' LEVEL (MIN)

NOTE:
ANCHOR, OVERLAP & STAPLE
PER MANUFACTURER'S SPECIFICATIONS FOLD UNDER 6"

1' SPACING
ON STAPLES

4" OVERLAP

NOTE:
CONSTRUCT EROSION CONTROL
BLANKET AT DESIGNATED
LOCATIONS AS SHOWN ON PLANS.

GEOTEXTILE FABRIC
LINER TYPE IV (3733)
ALONG BOTTOM OF RIPRAP
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NOTE:   DETAILS ARE NOT TO SCALE

B

RIPRAP BASIN 

SECTION A-A

SECTION B-B

PLAN

NOT TO SCALE

DIA
OF

ROUND
PIPE
(IN)
72
84
84
96

W
(FT)
30
30
60
30

CLASS III
d50=9"

18"
DEPTH
RIPRAP
(CU YD)

200
200

200

CLASS IV
d50=12"

24"
DEPTH
RIPRAP
(CU YD)

1333

"L"

2'

GEOTEXTILE FABRIC, PER SPEC 3733;
THE FABRIC SHOULD COVER THE AREA
OF THE RIPRAP AND EXTEND UNDER
THE CULVERT APRON THREE FEET

1'

1'

SEE TABLE FOR
MINIMUM DEPTH

A

B

RIPRAP

A

L
(FT)
40
40

100
40

GEOTEXTILE FABRIC, TYPE IV
UNDER ALL RIPRAP (TYP.)

TOE OF RIPRAP (TYP.)

2H:1V

2H:1V

FILL FROM TOP OF LEVEE TO TOP OF RIPRAP
WITH CLAY EMBANKMENT AND 6" MIN
SALVAGED TOPSOIL (TYP.)

RIPRAP SLOPE (TYP.)
SEE CROSS SECTIONS

SIDE SLOPES OF LEVEE:
SEED & FERTILIZE WITH MnDOT MIXTURE 270 RT, AND STABILIZE
WITH EROSION CONTROL BLANKET CATEGORY 1.

EXISTING GROUND (TYP.)

TOP OF LEVEE AND ALL OTHER DISTURBED AREAS
OTHER THAN SIDE SLOPES OF THE LEVEE:

SEED & FERTILIZE WITH MnDOT MIXTURE 270 RT,
AND STABILIZE WITH HYDRAULIC SOIL STABILIZER.

18" THICK RIPRAP CL. III

RIPRAP SLOPE STABILIZATION
NOT TO SCALE

TOP OF RIPRAP AT 1' BELOW TOP OF LEVEE (TYP.)

5'

18
"

2H:1V

TOE OF SLOPE (TYP.)

8'

CONSTRUCT 8' DEEP X 4' WIDE RIPRAP CUTOFF
WALL ON THE UPSTREAM AND DOWNSTREAM END

OF THE RIPRAP LIMITS

SLOPE VARIES
SEE CROSS SECTIONS

DIA
OF

ROUND
PIPE
(IN)

L
(FT)

W
(FT)

DEPTH
RIPRAP

(IN)
CLASS

RIPRAP
72
84

40
40 30

18
18

III
III

30

84
96

12
40 30

24
18

IV
III

12

OR

A

B

RIPRAP AT RCP CULVERT END

SECTION A-A

SECTION B-B

PLAN

NOT TO SCALE

DIA
OF

ROUND
PIPE
(IN)
12
15
18
21
24
27
30
36
42
48

L
(FT)

8
8

10
10
12
12
14
16
18
20

CLASS II
d50=6"

12"
DEPTH
RIPRAP
(CU YD)

5
5
6
8

10
10
15
18
20
20

CLASS III
d50=9"

18"
DEPTH
RIPRAP
(CU YD)

8
8

10
15
15
15
20
25
30
40

CLASS IV
d50=12"

24"
DEPTH
RIPRAP
(CU YD)

10
10
15
15
20
20
25
30
40
50

"L"

2'

2'SE
E 

PL
AN

S

GEOTEXTILE FABRIC, PER SPEC 3733;
THE FABRIC SHOULD COVER THE AREA
OF THE RIPRAP AND EXTEND UNDER
THE CULVERT APRON THREE FEET

1'

1'

SEE TABLE FOR
MINIMUM DEPTH

A

4
1

B

RIPRAP

H

ANCHOR BOTH SIDES

6"

24" M
AX

PIPE SIZE          BARS         "H"         BOLTS
TRASH GUARD SIZES

NOT TO SCALE

12"-18"
21"-42"
42"-72"

4" 5/8"3/4"Ø
6"1"Ø 3/4"

12"1 1/4"Ø 1"

PROVIDE 3 ANCHOR CLIPS TO
FASTEN TRASH GUARD TO
FLARED END SECTION HOT DIP
GALVANIZE AFTER
FABRICATION

TIE ALL PIPE JOINTS BETWEEN
THE DESIGN SPECIAL 1 AND
DESIGN SPECIAL 2 STRUCTURES
AND THE RIVER SIDE APRON.
USE 2 TIE BOLT FASTENERS
PER JOINT, INSTALL AT 60°
FROM TOP OR BOTTOM OF PIPE

ANCHOR CLIP

RC APRON TRASH RACK
(STEEL BARS)

NOTE: NO TRASH RACK ON DOWNSTREAM ENDS
A TRASH RACK SHALL BE FURNISHED ON THE
UPSTREAM END OF THE 60" RCP CULVERT
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63+00
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67+00

68+00
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 1

2"
/1

0"
 T
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E

I=1056.36(12"CMP)

I=1057.58(12" CMP)

57+00
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62+00

63+00

64+00

65+00

66+00

67+00

68+00

69+00

70+00

71+00

72+00

73+00
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10
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55
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COUNTY DITCH No. 59 - GRADING PLAN
STORAGE AREA 1

CD #59 - OPEN DITCH

ALAN & PEGGY
TERSTEEG
74.04 ac.

ALAN & PEGGY TERSTEEG
51 ac.

BONNIE L. BRAUN
94.10 ac.

EA
ST

 L
IN

E,
 N

W
 Q

U
AD

, S
EC

. 1

W
ES

T 
LI

N
E,

 N
E 

Q
U

AD
, S

EC
. 1

NORTH LINE, NW QUAD, SEC. 1
SOUTH LINE, SW QUAD, SEC. 36

840TH AVENUE

T115N, R26W
T116N R36W

DUNNICK BROS INC.
 81.36 ac.

BONNIE L.
BRAUN

80.00 ac.

ALAN & PEGGY TERSTEEG
51 ac.

DUNNICK BROS INC.
 29.00 ac.

NORTH LINE, NW QUAD, SEC. 1

SOUTH LINE, SW QUAD, SEC. 36

.

A-A SECTION
.

B-B SECTION
STORAGE AREA - NO. 2 [TERSTEEG]

1'

1:2 VANES TO 1055

10' DITCH
BOTTOM

B
B 2%

1:4 1% (FILL TO MATCH)

VANES
TO DITCH

EL=1066

EL=1055
1:6 (CUT TO MATCH)EL=1066.2

1'

A
A

CONSTRUCT OUTLET PIPE (LENGTH
VARIES), ONE SIZE LARGER THAN
EXISTING TILE WHERE DAYLIGHTS
TO POND.
CONNECT TO EXISTING, TYP.

STORAGE AREA #1:
STORAGE AREA  =
TOP ELEV = 1066
BOTTOM ELEV = 1055

B
B

APPROX. TIE-IN, LIMITS OF
CONSTRUCTION FOR C.D.
CONSTRUCTION

TOP OF STORAGE AREA- EXCESS
SOILS TO BE SPREAD OUT FROM
THESE LIMITS.
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COUNTY DITCH No. 59 - GRADING PLAN
STORAGE AREAS 2 & 3

TH
   

71

CD #59 - OPEN DITCH
W

ES
T 

LI
N

E,
 N

W
 Q

U
AD

, S
EC

. 3
5

EA
ST

 L
IN

E,
 N

E 
Q

U
AD

, S
EC

. 3
4

EA
ST

 L
IN

E,
 S

E 
Q

U
AD

,
SE

C.
 2

7

850TH AVENUE

DONALD
 HARTUNG

60 ac.

MYRON & BECKY
MACIK TRUSTEES

120 ac.

SOUTH LINE, SW QUAD, SEC. 26
NORTH LINE, NW QUAD, SEC. 35

JAMES &
DIANNE

ZENK
160 ac.

JAMES &
DIANNE

ZENK
160 ac.

ROBB J & MEGAN C
ZENK

12.17 ac.

W
ES

T 
LI

N
E,

 S
W

 Q
U

AD
,

SE
C.

 2
6

RANDAL & JUNE
MERTZ

27.34 ac. MYRON & BECKY
MACIK TRUSTEES

133.58 ac.

JAMES &
DIANNE

ZENK
160 ac.

BR
 A

-A

850TH AVENUE

EX 12" STM

I=1066.56
(12" CMP)

EX
 3

0"
 ST

M

I=1065.27
(30" CMP)

EX INTAKE
R=1069.13
I=

EX INTAKE
R=1072.10
I=

EX 4'Wx6'H

CATTLE PASS

CONSTRUCT OUTLET PIPE (LENGTH
VARIES), ONE SIZE LARGER THAN
EXIST TILE WHERE DAYLIGHTS TO
POND, (2 EA)
CONNECT TO EXISTING TILE, (2 EA)

CONSTRUCT OUTLET PIPE (LENGTH VARIES),
ONE SIZE LARGER THAN EXISTING TILE
WHERE DAYLIGHTS TO POND.
CONNECT TO EXISTING, TYP.

STORAGE AREA #2:
STORAGE AREA  =
TOP ELEV =        1072
BOTTOM ELEV =      1064

.

A-A SECTION
.

B-B SECTION
STORAGE AREA - NO. 2

A
A

1'

1:2

VANES TO 1064

6' DITCH
BOTTOM

B B

2%

1:4 1% (FILL TO MATCH)

VANES
TO DITCH

EL=1072

EL=1064
1:6 (CUT TO MATCH)EL=1072.2

EX
 6

" T
IL

E

EX
 1

0"
 T

IL
E

I=1065.20
(10" CMP)

I=1066.99
(6" POLY) I=1065.61

(24" CMP)
(SMASHED)

I=1066.14 +/-
(24" CMP)
(SMASHED)

I=1064.40 (6'x4' BOX) NW
I=1064.43 (APRON BOX) NW
I=1064.22 (6'x4' BOX) SE
I=1064.28 (APRON BOX) SE

EX
 2

4"
ST

M
EX

 2
4"

 S
TM

CONSTRUCT OUTLET PIPE (LENGTH VARIES), ONE
SIZE LARGER THAN EXISTING TILE WHERE DAYLIGHTS
TO POND.  CONNECT TO EXISTING, TYP.

STORAGE AREA #3:
STORAGE AREA  =
TOP ELEV =          1072
BOTTOM ELEV =        1065

EX 6 TILE

.

A-A SECTION
.

B-B SECTION
STORAGE AREA - NO. 3

1'

1:2

VANES TO 1065

6' DITCH
BOTTOM

B
B

2%

1:4 1% (FILL TO MATCH)

VANES
TO DITCH

EL=1072

EL=1065
1:6 (CUT TO MATCH)EL=1072.2

EX
 3

6"
/3

0"
 T

IL
E

A
A

TOP OF STORAGE AREA- EXCESS
SOILS TO BE SPREAD OUT FROM
THESE LIMITS.
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(12"CMP)
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RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1059.52EX 67 LF 84" RCP @ -0.48%

I=1052.61 E
I=1052.93 W

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1056.36

CO RD 59
EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

VP
I 4

1+
00

.0
0

EL
EV

 1
05

1.
90 PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

42+10.67
I=1051.93 (APRON)

43+01.33
I=1051.96 (APRON)

CD 59-BR 468

91' 96" STM @ 0.03%
(LENGTH INCLUDES APRONS)

SALVAGE EX CULVERT
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 40+00 - STA 70+00

DONALD J.
HODGE
5.96 ac.

ALAN &
PEGGY

TERSTEEG
74.04 ac.

DUININCK
COMPANIES

29 ac.

ALAN & PEGGY
TERSTEEG

51 ac.

ALAN &
PEGGY

TERSTEEG
74.04 ac.

WILLIAM A.
SCHAFER

40 ac.

WC FARMS, LCC
168.39 ac.

BONNIE L.
BRAUN

94.10 ac.

EAST LINE, NW
 Q

UAD, SEC. 1
W

EST LINE, NE Q
UAD, SEC. 1

NORTH LINE, NW QUAD, SEC. 1

SOUTH LINE, SW QUAD, SEC. 36

EAST LINE, NE Q
UAD, SEC. 2

W
EST LINE, NW

 Q
UAD, SEC. 1

EAST LINE, SE Q
UAD, SEC. 35

W
EST LINE, SW

 Q
UAD, SEC. 36

 NORTH LINE,

NE QUAD, SEC. 2SOUTH LINE, SE QUAD, SEC. 35

840TH AVENUE

CD #59 - OPEN DITCH

T115N, R36WT116N, R36W

CO
UNTY RD. 59

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CONST. RIPRAP BASIN:
60'W x 100'L x 2'D,
CL IV RIPRAP, TYP.

CD #59 WATERSHED
BOUNDARY

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONSTRUCT SIDE
INTAKES, TYPICAL
(VERIFY LOC & INVERT)

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION43+00 - 57+00:

ONLY EXCAVATE ALONG
NORTH SIDE OF DITCH

STORAGE BASIN # 1

RECONSTRUCT SIDE
INTAKES, TYPICAL

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.
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 S

TM

EX
 1
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TM
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 1
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 S
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I=1056.36(12"CMP)

I=1060.11
(12" CMP)

I=1057.58
(12" CMP)

I=1063.26
(12" CMP)

I=1061.86
(6" POLY)

I=1063.17

(12" CMP)

I=1061.50

(12" POLY)

I=1060.77 (15" CMP)

I=1062.15

(15" CMP)

I=1055.66 (84" RCP) W

I=1055.99 (84" RCP) E

I=1063.21
(12" CMP)
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EX 8"/6" TILE

BR 445

I=1057.28

(12" POLY)
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RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1057.58

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1060.11

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.26

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1061.86

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1057.28 EX 56 LF 84" RCP @ 0.59%

I=1055.99 E
I=1055.66 W

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1060.77

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1061.50

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.15

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CMP
I=1063.17

280TH ST
EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

107' 96" STM @ 0.03%
(LENGTH INCLUDES APRONS)

98+11.33
I=1053.61 (APRON)

97+04.67
I=1053.58 (APRON)

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1057.30
(APPROX. LOC & INVERT)

CD 59-BR 462

CD 59-BR 463

CD 59-BR 445

CD 59-BR 443
SALVAGE EX CULVERT

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 69+00 - STA 99+00

BONNIE L. BRAUN
80 ac.

DUININCK BROS INC.
81.36 ac.

HOMER &
DARLENE HAUG

179.36 ac.

EAST LIN
E, N

E Q
U

AD, SEC. 1
W

EST LIN
E, N

W
 Q

U
AD, SEC. 6

NORTH LINE, NE QUAD, SEC. 1
SOUTH LINE, SE QUAD, SEC. 36 840TH AVENUE

280TH STREET

CD #59 - OPEN DITCH

T115N, R36WT116N, R36W

ALAN & PEGGY
TERSTEEG

51 ac.

BONNIE L. BRAUN
94.10 ac.
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, S
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N
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U
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RECONSTRUCT SIDE
INTAKES, TYPICAL

RESTORE ROADWAY,
CONSTRUCT (4 EA)
FLUME/FIELD
APPROACHES,
SEE DETAILS

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CONST. RIPRAP BASIN:
60'W x 100'L x 2'D,
CL IV RIPRAP, TYP.

HOMER &
DARLENE HAUG

179.36 ac.

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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I=1062.92
(12" CMP)

I=1061.50
(12" POLY)

I=1060.77 (15" CMP)

I=1055.66 (84" RCP) W

I=1055.99 (84" RCP) E

I=1063.21
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RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1060.77

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.21 RECONSTRUCT:

20 LF TILE
EX 18" TILE
I=1061.39

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1062.60

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1058.41

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1062.92

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.65

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1058.89

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

CD 59-BR 427

CD 59-BR 422

98+11.33
I=1053.61 (APRON)

280TH ST

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 98+00 - STA 128+00

HOMER & DARLENE HAUG
179.36 ac.

HOMER & DARLENE HAUG
179.36 ac.

KEVIN J. BRAUN
96.39 ac.

DUININCK CONCRETE LLC
51.00 ac.
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CD #59 - OPEN DITCH
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RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

98+00 -110+00:
ONLY EXCAVATE ALONG
NORTH SIDE OF DITCH

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1060.81

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1061.70

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1058.51

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1062.06

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1060.10 EX 109 LF 84" RCP @ 0.30%

I=1056.75 (W PIPE)
I=1056.70 (W APRON)
I= 1057.04 (E PIPE)
I=1057.03 (E APRON)

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.38

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1061.87

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1061.03

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1063.64

CO RD 1

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

149+91.67
I=1055.17 (APRON)

151+30.33
I=1055.21 (APRON)

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.51

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 15" CULVERT
I=1062.42

CD 59-BR 404

SALVAGE EX CULVERT

139' 96" CULVERT @ 0.03%
(LENGTH INCLUDES APRONS)

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 127+00 - STA 157+00

BRIAN & KEVIN BLOCK

60 ac.

KEVIN J. BRAUN
96.39 ac.

KEVIN J. BRAUN
96.39 ac.

BRIAN & KEVIN
BLOCK
60 ac.

NORTH LINE, NW QUAD, SEC. 5

SOUTH LINE, SW QUAD, SEC. 32
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CD #59 - OPEN DITCH

T115N, R35W

T116N, R35W

KEVIN J. BRAUN
96.39 ac.

RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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FIELD ROAD

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1065.98

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1061.62

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1060.56

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1059.64

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1059.06

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.14

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1060.47

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1060.29

EX 26 LF 72" RCP @ -2.02%
I=1057.65 E
I=1058.17 W

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

INSTALL 88'  SALVAGED 84" STM @ 0.03%
INSTALL NEW PIPE TIES (INCIDENTAL)

177+71.00
I=1056.01 (APRON)

176+83.00
I=1055.98 (APRON)

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.00
(APPROX. LOC & INVERT)

CD 59-BR 370

CD 59-BR 347
SALVAGE EX CULVERT
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 156+00 - STA 186+00

BRIAN & KEVIN BLOCK
60 ac.

JEAN  VOELZ
60 ac.

840TH AVENUE

CD #59 - OPEN DITCH

T115N, R35W
T116N, R35W

NORTH LINE, NW QUAD, SEC. 5SOUTH LINE, SW QUAD, SEC. 32

BRIAN & KEVIN BLOCK

60 ac.
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RECONSTRUCT SIDE
INTAKES, TYPICAL

GRAVEL ACCESS RD

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP. RESTORE ROADWAY, CONSTRUCT

(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.35

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1062.63

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1063.04

EX 50 LF 72" RCP @ 0.42%
I=1058.89 E
I=1058.68 W

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1062.18

300TH ST

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

0.03%

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

203+55.67
I=1056.78 (APRON)

204+46.33
I=1056.81 (APRON)

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1061.74

SALVAGE EX CULVERT

91' 84" STM @ 0.03%
(LENGTH INCLUDES APRONS)
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 185+00 - STA 215+00

JEANETTE
SCHNEIDERMAN

101.60 ac.

ELOID O. &
CHRISTINE L.

PENKE
120.00 ac.

JEAN VOELZ
120 ac.

NORTH LINE, NW QUAD, SEC. 4

SOUTH LINE, SW QUAD, SEC. 33
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NORTH LINE, NE QUAD, SEC. 5

SOUTH LINE, SE QUAD, SEC. 32

30
0T

H 
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RE
ETCD #59 - OPEN DITCH

T115N, R35W

T116N, R35W

JEAN
 VOELZ
60 ac.

RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION

CONSTRUCT RIPRAP SLOPE STABILIZATION
AS DIRECTED BY THE DITCH AUTHORITY
(SEE DETAIL)
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RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1063.28 RECONSTRUCT:

20 LF TILE
EX 10" TILE
I=1061.80

RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1062.32

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1062.87

RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1065.22

RECONSTRUCT:
20 LF TILE
EX 6" TILE
I=1063.12

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1063.01

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1065.36

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH 309.
TILE IN PLAN VIEW IS SHOWN OFFSET
FOR DEPICTION ONLY.  NEW TILE TO
REPLACE EXISTING TILE.

CD 59-BR 324

RECONSTRUCT:
EX 18" TILE
I=1062.49

CD 59-BR 309 CD 59-BR 297
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 214+00 - STA 244+00

DANIEL W. RAUENHORST
104.80 ac.

JAMES KOPEL
160 ac.
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3

NORTH LINE, NE QUAD, SEC. 4

SOUTH LINE, SE QUAD, SEC. 33

CD #59 - OPEN DITCH

JEAN VOELZ
120 ac.

T115N, R35W
T116N, R35W

NORTH LINE, NW QUAD, SEC. 4

SOUTH LINE, SW QUAD, SEC. 33

ELOID O. & CHRISTINE L. PENKE
120.00 ac.

JEAN VOELZ
120 ac. BR

  3
09

RECONSTRUCT SIDE
INTAKES, TYPICAL

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH 309.
TILE IN PLAN VIEW IS SHOWN OFFSET
FOR DEPICTION ONLY.  NEW TILE TO
REPLACE EXISTING TILE.

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION

12" INTAKE
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RECONSTRUCT:
20 LF TILE
EX 10" TILE
I=1063.68

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1066.26

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1064.54

310TH ST

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1064.02

EX 55 LF 72" RCP @ -0.07%
I=1060.37 E
I=1060.41 W

RECONSTRUCT:
CULVERT w/
SAFETY APRON
EX 12" CULVERT
I=1063.62

RECONSTRUCT:
20 LF TILE
EX 8" TILE
I=1063.42

0.03%

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

258+19.67
I=1058.42 (APRON)

259+10.33
I=1058.45 (APRON)

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH C.  TILE
IN PLAN VIEW IS SHOWN OFFSET FOR
DEPICTION ONLY.  NEW TILE TO REPLACE
EXISTING TILE.

CD 59-BR C

CD 59-BR 282

RECONSTRUCT:
EX 24" TILE
I=1064.42

SALVAGE EX CULVERT

91' 84" STM @ 0.03%
(LENGTH INCLUDES APRONS)
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 243+00 - STA 273+00

KEITH & ANITA HAYEK
158.68 ac.

HAYEK LIVING
TRUST

26.96 ac.

JAMES KOPEL
121.63 ac.
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SOUTH LINE, SW QUAD, SEC. 34
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CD #59 - OPEN DITCH

BR  C
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0T
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840TH AVENUE

T115N, R35W

T116N, R35W

NORTH LINE, NE QUAD, SEC. 4

SOUTH LINE, SE QUAD, SEC. 33

DANIEL W. RAUENHORST
104.80 ac.

JAMES KOPEL
160 ac.

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

NOTE:  SEE PLAN & PROFILE SHEETS FOR
NEW TILE SYSTEM FOR BRANCH C.  TILE
IN PLAN VIEW IS SHOWN OFFSET FOR
DEPICTION ONLY.  NEW TILE TO REPLACE
EXISTING TILE.

RESTORE ROADWAY (2 EA),
CONSTRUCT FLUME/FIELD
APPROACHES (3 EA), SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

BR C, CD #59
SUB-WATERSHED
BOUNDARY

RECONSTRUCT SIDE
INTAKES, TYPICAL

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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RECONSTRUCT:
20 LF TILE
EX 15" TILE
I=1063.81

EX 25 LF 72" RCP @ -2.43%
I=1060.81
I=1061.42

RECONSTRUCT:
20 LF TILE
EX 24" TILE
I=1064.06

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1063.84

RECONSTRUCT:
20 LF TILE
EX 12" TILE
I=1064.42RECONSTRUCT:

20 LF TILE
EX 8" TILE
I=1064.85

FIELD
X-ING

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

INSTALL 80' SALVAGED 84" STM @ 0.03%
INSTALL NEW PIPE TIES (INCIDENTAL)

0.03%

298+67.00
I=1059.63 (APRON)

297+87.00
I=1059.61 (APRON)

RECONSTRUCT:
20 LF TILE
EX 24" TILE
I=1064.50
(APPROX. LOC & INVERT)

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1065.49

CD 59-BR 240

CD 59-BR B

SALVAGE EX CULVERT
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 272+00 - STA 302+00

JAY &
 DEANNA
JOHNSON

8 ac.

HAYEK LIVING
TRUST

53.30 ac.

THOMAS &
 LAURIE HAYEK

26.7 ac.

THOMAS &
 LAURIE HAYEK

131.98 ac.

HAYEK LIVING
TRUST

53.30 ac.

EA
ST

 LI
NE

, S
W

 Q
UA

D,
 SE

C.
 3

4

W
ES

T 
LIN

E,
 SE

 Q
UA

D,
 SE

C.
 3

4

CD #59 - OPEN DITCH

KEITH &
 ANITA
 HAYEK

158.68 ac.

HAYEK LIVING
TRUST

26.96 ac.
NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RECONSTRUCT SIDE
INTAKES, TYPICAL

RESTORE FIELD
CROSSING, SEE DETAIL

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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I=1063.12 (EX 4'Wx6'H CATTLE PASS) SW

I=1063.28 (APRON) SW
I=1063.16 (EX 4'Wx6'H CATTLE PASS) NE

I=1063.55 (APRON) NE

I=1068.64(18" CMP)

I=1067.53
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RECONSTRUCT:
20 LF TILE
EX 30" TILE
I=1063.47

RECONSTRUCT:
20 LF TILE
EX 18" TILE
I=1067.53

EX 18" TILE
I=1068.64

EX 145 LF 4'X6' CATTLE PASS @ 0.30%
I=1063.55 E
I=1063.12 W

EX 18" TILE
I=1066.87

T.H. 71

VP
I 3
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EV
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EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

PROPOSED DITCH GRADE

PROPOSED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION

0.03%

EX 10" TILE
I=1066.50
(APPROX LOC & INVERT)

CD 59-BRANCH
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EXISTING CENTERLINE DITCH ELEVATION
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 301+00 - STA 331+00

MYRON & BECKY
MACIK TRUSTEES

120 ac.

JAMES &
DIANNE

ZENK
67.83 ac.

JAMES ZENK
160 ac.EA

ST
 LI

NE, 
NE Q

UAD
, S

EC
. 3

4

W
ES

T L
IN

E, 
NW

 Q
UAD

, S
EC

. 3
5

CD #59 - OPEN DITCH

TH
   7

1
THOMAS &

 LAURIE HAYEK
26.7 ac.

HAYEK LIVING
TRUST

53.30 ac.

ROBB J. &
MEGAN C.

ZENK
12.17 ac.

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

RECONSTRUCT SIDE
INTAKES, TYPICAL

RESTORE ROADWAY, CONSTRUCT
(4 EA) FLUME/FIELD APPROACHES,
SEE DETAILS

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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EX 12" TILE
I=1066.56

EX 30" TILE
I=1065.27 EX 24" TILE

I=1065.61

EX 24" TILE
I=1066.14

EX 196 LF 4'X6' CATTLE PASS @ 0.08%
I=1064.43 NW
I=1064.28 SE

T.H 71 & 850TH AVE
INTERSECTION

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

EX 10" TILE
I=1065.02

EX 6" TILE
I=1066.99

EX 10" TILE
I=1066.50

CD 59-BR B
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EX 36" TILE
I=1066.00

CD 59-BR A-A
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COUNTY DITCH No. 59 - DITCH PLAN & PROFILE
STA 330+00 - STA 360+00

JAMES &
DIANNE

ZENK
160 ac.

MYRON & BECKY
MACIK TRUSTEES

120 ac.

DONALD
 HARTUNG

60 ac.

EAST LINE, NE QUAD, SEC. 34

NORT
H LI

NE, 
NW

 Q
UAD, S

EC
. 3

5

SO
UTH

 LI
NE, 

SW
 Q

UAD, S
EC

. 2
6

EAST LINE, SE QUAD, SEC. 27

WEST LINE, NW QUAD, SEC. 35

CD #59 - OPEN DITCH

85
0T

H A
VEN

UE

TH   71

JAMES &
DIANNE

ZENK
160 ac.

west LINE, Sw QUAD, SEC. 26

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

STORAGE
BASIN # 3

STORAGE BASIN # 2

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.



357+00
358+00

359+00

360+00
361+00

362+00 363+00 364+00 365+00 366+00 367+00 368+00 369+00 370+00 371+00 372+00 373+00 374+00 375+00 376+00 377+00 378+00 379+00 380+00 381+00
382+00

EX 6" TILE

EX 18" TILE

EX 10" TILE

EX 18" TILE

EX 30" TILE

EX 9" TILE

CD 59 - M
AIN - EX 30"/24" TILE

BR A - EX

I=1068.68
(18" CMP)

I=1066.60
(18" CMP)

I=1066.78
(10" CMP)

I=1066.95
(30" CMP) I=1068.47

(9" CMP)

I=1066.59
(36" CMP)

I=1066.64
(30" CMP)

I=1066.99

(6" P
OLY)

357+00
358+00

359+00

360+00
361+00

362+00 363+00 364+00 365+00 366+00 367+00 368+00 369+00 370+00 371+00 372+00 373+00 374+00 375+00 376+00 377+00 378+00 379+00 380+00 381+00
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BRAN
CH

BRAN
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36"/30" TILE
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360+00
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382+00
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381+00 382+00 383+00 384+00 385+00 386+00 387+00 388+00 389+00

EXISTING TOP DITCH LEFT PROFILE

EXISTING DITCH
CENTERLINE PROFILE

EXISTING ESTABLISHED DITCH GRADE

EX 18" TILE
I=1068.68

EX 10" TILE
I=1066.78

EX 18" TILE
I=1066.60

EX 30" TILE
I=1066.95

EX 9" TILE
I=1068.47

EX 36"/30" TILE
I=1066.68

EX 30"/24" TILE
I=1066.73

CD 59-BRANCH CD 59-BR A

CD 59-MAIN TILE

0.05%

VP
I 3

80
+8

5.
00

EL
EV

 1
06

4.
44

0.05%

PROPOSED ELEV=EXIST ESTABLISHED DITCH ELEVATION
EXISTING CENTERLINE DITCH ELEVATION
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DAVID &
MARGARET

KUBESH
100 ac.

DAVID KUBESH
80 ac.

DALE SCHNEIDERMAN
75 ac.

DAVID &
MARGARET

KUBESH
100 ac.

W
EST LINE, SE QUAD, SEC. 27

NORTH LINE, S HALF, SW QUAD, SEC. 27

NORTH LINE, N
E QUAD, SEC. 34

EAST LINE, SW
 QUAD, SEC. 27

SOUTH LINE, SE QUAD, SEC. 27

850TH AVENUE
CD #59 - OPEN DITCH

MYRON & BECKY
MACIK TRUSTEES

120 ac.

DONALD
 HARTUNG

60 ac.

SOUTH LINE, N
 HALF, SW QUAD, SEC. 27

STORAGE
BASIN # 3

TOP OF STORAGE AREA-
EXCESS SOILS TO BE SPREAD
OUT FROM THESE LIMITS.

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM

CLEAN OUT DITCH TO
ESTABLISHED GRADE
w/ 6' DITCH BOTTOM.
(PROTECT TILE OUTLETS)

CONSTRUCT SIDE
INTAKES, AT STORAGE
AREA LIMITS, TYPICAL
(VERIFY LOC & INVERT)
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417+00
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420+00
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428+00
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43

0+
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00

22
8+

00

22
9+

00

23
0+

00

23
1+

00

23
2+

00

23
3+

00

23
4+

00

23
5+

00

23
6+

00

23
7+

00

23
8+

00

22
7+

00

22
8+

00

22
9+

00

23
0+

00

23
1+

00

23
2+

00

23
3+

00

23
4+

00

23
5+

00

23
6+

00

23
7+

00

23
8+

00

SOUTH LINE, NW
 Q

UAD, SEC. 33

JEAN VOELZ

36" TILE

36" TILE

24" TILE

18" T
ILE

6"
 T

IL
E

EX 14" TILE

EX
 12" T

ILE

EX
 12" T

ILE

1045

1050

1055

1060

1065

1070

1075

1080

1085

1090

1045

1050

1055

1060

1065

1070

1075

1080

1085

1090

EX 18" TILE

EX 14" TILE
EX 12" TILE

I=1067.34 12" NW
I=1067.34 10" NE
I=1067.34 14" S

EX INTAKE
R=1070.23

I=1065.22 14" N
I=1065.22 18" S

EX INTAKE
R=1068.79

785' 36" TILE @ 0.10%

12" INTAKE
414+54.82
R=1071.05
I=1063.30 (30") N
I=1063.55 (24") NW
I=1063.05 (36") S

811' 24" TILE @ 0.10%

12" INTAKE
422+66.11
R=1074.16
I=1064.36 (18") W
I=1064.36 (24") SE

684' 18" TILE @ 0.20%

408+91.08
I=1062.49 (36") N
I=1064.74 (6") NE
I=1062.49 (36") S

399+99.49
I=1061.60 (42") N

20' 42" CMP @ 0.10% W/ RODENT GUARD

86' 36" TILE @ 0.10%

12" INTAKE
401+04.91
R=1069.20
I=1061.71 (36") N
I=1061.71 (36") S
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EXISTING GROUND
PROFILE (APPROX.)

BR 309
BR 309-2
BR 309

BR 309-3
BR 309
BR 309

6" TILE
I=1064.74

BR 309-1
531' 36" TILE @ 0.10%

414+21.89
I=1063.02 (36") N
I=1065.06 (8") NE
I=1063.02 (36") S

23' 36" TILE @ 0.10%

BR 309
BR 309-1
BR 309

EXISTING GROUND ELEVATION

8" TILE
I=1064.19

PROPOSED CD #59
SURFACE OVER PROFILE
(APPROX.)

BR  309

BR  309

BR 309-3

BR  309

BR
 3

09
-1

JEAN VOELZ
120 ac.

WAT FAMILY FARMS LC
193.42 ac.

EAST LINE, NW QUAD, SEC. 4

WEST LINE, NE QUAD, SEC. 4

EAST LINE, SW QUAD, SEC. 33

WEST LINE, SE QUAD, SEC. 33

CD
 #

59
 - 

OP
EN

 D
IT

CH

JAMES KOPEL
160 ac.

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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SPL, BLH
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BILL L. HELGET, P.E.
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.
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C.D. 59 - BRANCH 309 - TILE PLAN & PROFILE
STA 399+00 - STA 429+00

T1
15

N,
 R

35
W

T1
16

N,
 R

35
W

NO
RT

H 
LIN

E,
 N

W
 Q

UA
D,

 S
EC

. 4

SO
UT

H 
LIN

E,
 S

W
 Q

UA
D,

 S
EC

. 3
3

EX 18" STM

EX 6" STM

EX 12" STM

EX INTAKE
R=1068.79
I=1065.22

I=1062.60
(18" CMP)

I=1063.12
(6" CMP)

I=1063.01
(12" CMP)

EX INTAKE
R=1070.23
I= 1067.34

EX INTAKE
R=1072.19
I= 1068.84

EX INTAKE
R=1075.56
I= 1070.66

EX INTAKE
R=1072.36
I= 1068.92

BR
309-2

NOTE:  SEE DITCH PLAN & PROFILE
SHEETS FOR NEW TILE SYSTEM
OUTLETTING TO DITCH FOR BRANCH 309.
NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

8" TILE

30" TILE

BR 309-1
CONNECTION

BR 309-2
CONNECTION

BR 309-3
CONNECTION

NOTES:
1.  STRIP TOPSOIL WITHIN R/W AND PLACE
EXCESS EXCAVATED MATERIAL ALONG TOP
OF DITCH.
2.  INSTALL DROP INTAKES AS NEEDED.

8" INTAKE

12" INTAKE

12" INTAKE

8" INTAKE

12" INTAKE

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

CONST. RIPRAP AT
TILE OUTLET
(SEE DETAIL)

F&I:
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-2 & BR 309-3

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION
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12" TILE

15" TILE

15"
TILE

8"
TILE

EX 12" TILE

EX 10" T
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EX 7" TILE

EX 6" TILE

EX 12" TILE
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1080
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1055
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1065

1070

1075

1080
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EX 10" TILE

EX 7" TILE

I=1074.34 6" NW
I=1074.34 7" S

EX INTAKE
R=1077.37

I=1069.03 10" W
I=1069.03 10" E

EX INTAKE
R=1072.07

12" INTAKE
429+53.76
R=1073.03
I=1065.73 (18") W
I=1065.73 (18") E

976' 18" TILE @ 0.15%

12" INTAKE
439+33.77
R=1072.73
I=1067.19 (15") W
I=1067.19 (18") E

182' 15" TILE @ 0.20%

443+81.78
I=1068.08 (12") N
I=1068.08 (15") E

778' 12" TILE @ 0.50%

8" INTAKE
451+50.00
R=1078.20
I=1071.97 (12") N
I=1072.14 (8") W
I=1071.97 (12") S
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EXISTING GROUND
PROFILE (APPROX.)

267' 15" TILE @ 0.20%

300TH ST

12" TILE @ 0.30%

EX 6" TILE

EXISTING GROUND ELEVATION

18" TILE @ 0.20%

EAST LINE, NE QUAD, SEC. 32

W
EST LINE, NW

 QUAD, SEC. 33

EAST LINE, SE QUAD, SEC. 32

W
EST LINE, SW

 QUAD, SEC. 33

NORTH LINE, SW QUAD, SEC. 33

SOUTH LINE, NW QUAD, SEC. 33

NORTH LINE, SE QUAD, SEC. 32

SOUTH LINE, NE QUAD, SEC. 32

BR  309
DALE & RACHEL
SCHNEIDERMAN

120 ac.

DALE
SCHNEIDERMAN

120 ac.

WAT FAMILY FARMS LC
193.42 ac.

JEAN VOELZ
120 ac.

WAT FAMILY FARMS LC
193.42 ac.

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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DRAWN
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SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

© Bolton & Menk, Inc. 2018, All Rights Reserved
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C.D. 59 - BRANCH 309 - TILE PLAN & PROFILE
STA 428+00 - STA 454+00

EX INTAKE
R=1078.63
I= 1075.73

EX INTAKE
R=1077.37
I= 1074.34

EX INTAKE
R=1072.34
I= 1070.07

EX INTAKE
R=1072.07
I= 1069.03

EX INTAKE
R=1072.47
I= 1070.00

EX INTAKE
R=1073.37
I= 1069.98

EX INTAKE
R=1072.36
I= 1068.92

300TH STREET

RESTORE ROADWAY
(TOWNSHIP ROAD),
SEE DETAIL

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

8" INTAKE

12" INTAKE

12" INTAKE

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
67 LF 8" TILE
1 EA 6" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.



450+00 451+00 452+00 453+00 454+00 455+00 456+00 457+00 458+00 459+00 460+00 461+00 462+00 463+00 464+00 465+00 466+00 467+00 468+00 469+00 470+00 471+00 472+00 473+00 474+00 475+00 476+00

12" TILE

8" TI
LE

EX 6" TILE

12" TILE

1060

1065

1070

1075

1080

1085

1090

1095

1100

1105

1060

1065

1070

1075

1080

1085

1090

1095

1100

1105

10
78

.2
7

451+00

10
78

.3
0

10
78

.7
3

452+00

10
79

.1
0

10
79

.8
3

453+00

10
80

.8
9

10
81

.7
8

454+00

10
82

.9
1

10
84

.1
9

455+00

10
86

.0
9

10
88

.0
9

456+00

10
89

.9
4

10
90

.7
1

457+00

10
90

.7
3

10
91

.4
3

458+00

10
92

.4
0

10
92

.8
6

459+00

10
91

.8
9

10
90

.6
8

460+00

10
89

.6
2

10
89

.2
2

461+00

10
89

.2
4

10
89

.6
3

462+00

10
90

.3
0

10
90

.6
1

463+00

10
89

.1
3

10
87

.4
0

464+00

10
86

.3
4

10
85

.5
0

465+00

10
85

.3
4

10
85

.8
4

466+00

10
86

.2
4

10
85

.8
0

467+00

10
84

.9
5

10
84

.8
1

468+00
10

84
.9

8

10
84

.6
4

469+00

10
84

.3
3

10
84

.2
2

470+00

10
84

.4
6

10
84

.4
4

471+00

10
84

.5
9

10
84

.5
8

472+00

10
84

.9
8

10
85

.4
0

473+00

10
86

.0
2

10
86

.8
0

474+00

10
87

.6
5

10
88

.5
6

475+00

10
90

.0
3

10
91

.6
5

476+00 477+00 478+00 479+00 480+00 481+00

8" INTAKE
470+00.00
R=1084.12
I=1077.52 (12") S

1850' 12" TILE @ 0.30%

8" INTAKE
451+50.00
I=1071.97 (12") N
I=1072.14 (8") W
I=1071.97 (12") S

I=1074.34 6" NW
I=1074.34 7" S

EX INTAKE
R=1077.37

EXISTING GROUND
PROFILE (APPROX.)

850TH AVE

EX 6" TILE

EXISTING GROUND ELEVATION

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.
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DRAWN
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SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

BR 309

WEST LINE, NW QUAD, SEC. 33
EAST LINE, NE QUAD, SEC. 32

C5.23
C.D. 59 - BRANCH 309-3 - TILE PLAN & PROFILE

STA 453+00 - STA 519+00© Bolton & Menk, Inc. 2018, All Rights Reserved
H:\RNCO\S15112473\CAD\C3D\112473C501.dwg 1/9/2018 11:20 AM
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DALE & RACHEL
SCHNEIDERMAN

120 ac.

WAT FAMILY FARMS LC
193.42 ac.

EX INTAKE
R=1078.63
I= 1075.73

EX INTAKE
R=1077.37
I= 1074.34
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MAURICE

160 ac.

JASON LAUMER &
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WEST LINE, SW QUAD, SEC. 28
EAST LINE, SE QUAD, SEC. 29

BR 309, CD #59
SUB-WATERSHED
BOUNDARY BR

 3
70

-

8" INTAKE 8" INTAKE

F&I:
20 LF 8" TILE
1 EA 8" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.

F&I:
67 LF 8" TILE
1 EA 6" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.
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461+97.64
R=1071.88
I=1065.18 (6") SW

220' 6" TILE @ 0.20%

EX 5" TILE
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EXISTING GROUND
PROFILE (APPROX.)

408+91.08
I=1062.49 (36") N
I=1064.74 (6") NE
I=1062.49 (36") S
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EXISTING GROUND ELEVATION
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I=1067.34 12" NW
I=1067.34 10" NE
I=1067.34 14" S

EX INTAKE
R=1070.23

I=1069.98 8" W

EX INTAKE
R=1072.00

8" INTAKE
481+28.97
R=1072.45
I=1067.03 (8") W

8" INTAKE
477+94.84
R=1071.52
I=1066.05 (8") E
I=1066.02 (8") SW

327' 8" TILE @ 0.30%

EXISTING GROUND
PROFILE (APPROX.)

414+21.89
I=1063.02 (36") N
I=1065.06 (8") NE
I=1063.02 (36") S

320' 8" TILE @ 0.30%
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BR 309-2
BR 309

EXISTING GROUND ELEVATION
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JAMES KOPEL
160 ac.

JEAN VOELZ
120 ac.

FEETSCALE
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20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN
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SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

EX INTAKE
R=1072.00
I= 1069.98

EX INTAKE
R=1070.23
I= 1067.34

EX INTAKE
R=1072.19
I= 1068.84

© Bolton & Menk, Inc. 2018, All Rights Reserved

C5.24
H:\RNCO\S15112473\CAD\C3D\112473C501.dwg 1/9/2018 11:20 AM

C.D. 59 - BRANCH 309-1 & 309-2 - TILE PLAN & PROFILE
STA 459+00 - STA 473+00      &     STA 474+00 - STA 488+00
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8" INTAKE

8" INTAKE

8" INTAKE

12" INTAKE

18" TILE 30
" T

ILE

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-2 & BR 309-3

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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EXISTING GROUND
PROFILE (APPROX.)

23' 36" TILE @ 0.10%

414+21.89
I=1063.02 (36") N
I=1065.06 (8") NE
I=1063.02 (36") S

BR 309
BR 309-2
BR 309

EX 8" TILE
I=1070.85

EX 10" TILE
I=1072.00+/-

BR 240- BR BR 240

2300' 30" STM @ 0.12% 514+00.00
I=1065.95 (30") N
I=1065.95 (30") S

EXISTING GROUND ELEVATION

1279' 30" STM @ 0.10%
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RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

EAST LINE, SW QUAD, SEC. 33

WEST LINE, SE QUAD, SEC. 33

EAST LINE, NW QUAD, SEC. 33

WEST LINE, NE QUAD, SEC. 33
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BR 309-3

BR 309-2

WAT FAMILY FARMS LC
193.42 ac.

GARY HOTOVEC
154.80 ac.

JEAN VOELZ
120 ac.

JAMES KOPEL
120 ac.

BR 30
9

BR 309

EX INTAKE
R=1075.20
I= 1070.85

EX INTAKE
R=1070.96
I= 1067.92

EX INTAKE
R=1070.23
I= 1067.34

C5.25
C.D. 59 - BRANCH 309-3 - TILE PLAN & PROFILE

STA 490+00 - STA 519+00© Bolton & Menk, Inc. 2018, All Rights Reserved
H:\RNCO\S15112473\CAD\C3D\112473C501.dwg 1/9/2018 11:20 AM
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8"
 T

IL
E

BR
 2

40
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BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
20 LF 8" TILE
1 EA 8" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.

F&I:
20 LF 10" TILE
1 EA 10" PLUG
CONNECTION & FITTINGS
AS REQUIRED TO CONNECT
TO EXISTING TILE.
PLUG TILE DOWNSTREAM.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR 309-2 & BR 309-3

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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EXISTING GROUND
PROFILE (APPROX.)

850TH AVE

EX 18" TILE
I=1070.00+/-

CD 59- BR MAIN

EXISTING GROUND ELEVATION

30" TILE @ 0.10%
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BR 309-3

SO
UTH LINE, SE Q

UAD, SEC. 28

NO
RTH LINE,    NE Q

UAD, SEC. 33

GARY HOTOVEC
154.80 ac.

CAROL J.
 LIPPERT
TRUSTEE

80 ac.

WEST LINE, SE QUAD, SEC. 28

EAST LINE, SW QUAD, SEC. 28
JASON LAUMER &
NICOLE GRUND

80 ac.

SO
UTH LINE, SW

 Q
UAD, SEC. 28

NO
RTH LINE, NW

 Q
UAD, SEC. 4

EAST LINE, NW QUAD, SEC. 33

WEST LINE, NE QUAD, SEC. 33

WAT FAMILY FARMS LC
193.42 ac.

BR 309-3

850TH AVENUE

RESTORE ROADWAY
(TOWNSHIP ROAD)
SEE DETAIL

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

F&I:
20 LF 8" TILE
1 EA 8" PLUG
CONNECTION & FITTINGS AS
REQUIRED TO CONNECT TO
EXISTING CD 59-MAIN TILE.
PLUG TILE DOWNSTREAM.

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

BR 309, CD #59
SUB-WATERSHED
BOUNDARY

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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EX 18" TILE EX 8" TILE
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I= 1068.99
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1055

1060

1065

1070

1075
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EX 18" TILE

EX 18" TILE EX 18" TILE

I=1067.71 18" SE
I=1067.71 18" NW

EX INTAKE
R=1069.50 I=1068.70 18" SE

I=1068.70 18" NW

EX INTAKE
R=1071.69

I=1068.99 20" SE
I=1068.99 8" S

I=1068.99 18" NW

EX INTAKE
R=1071.60
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570+00

20' 42" CMP @ 0.06% W/ RODENT GUARD

551+17.89
I=1061.55 (36") SE
I=1061.30 (42") NW

586' 36" TILE @ 0.05%903' 36" TILE @ 0.06%

550+97.89
I=1061.29 (42") SE

12" INTAKE
560+19.81
R=1069.57
I=1062.09 (36") SE
I=1062.09 (36") NW

12" INTAKE
566+04.02
R=1071.88
I=1062.38 (36") SE
I=1062.38 (36") NW

12" INTAKE
567+45.08
R=1071.94
I=1062.46 (36") SE
I=1063.46 (12") S
I=1062.46 (36") NWEXISTING GROUND

PROFILE (APPROX.)

310TH ST

CD 59
OPEN
DITCH

143' 36" TILE @ 0.05%

BR C
BR C-1
BR C

EXISTING GROUND ELEVATION

36" TILE @ 0.05%

PROPOSED CD #59
SURFACE OVER PROFILE
(APPROX.)

JAMES KOPEL
121.63 ac.

CD
 #5

9 -
 O

PE
N D

ITC
H

BR  C
BR  C-1

EAST LINE, SE QUAD, SEC. 33

WEST LINE, SW QUAD, SEC. 34

EAST LINE, NE QUAD, SEC. 4

WEST LINE, NW QUAD, SEC. 3

310TH STREETDANIEL W.
RAUENHORST

104.80 ac.
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 540+00 - STA 570+00

84
0T

H A
VEN

UE

DANIEL & CHERYL RAUENHOFST
40.00 ac.

T1
15

N, R
35

W

T1
16

N, R
35

W
NORT

H LI
NE, 

NE Q
UAD, S

EC
. 4

SO
UTH

 LI
NE, 

SE
 Q

UAD, S
EC

. 3
3

NOTE:  SEE DITCH PLAN & PROFILE
SHEETS FOR NEW TILE SYSTEM
OUTLETTING TO DITCH FOR BRANCH C.
NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE EXISTING TILE LOCATION.

12" INTAKE12" INTAKE

12" INTAKE

12" TILE

36" TILE

RESTORE ROADWAY (2 EA),
CONSTRUCT FLUME/FIELD
APPROACHES (3 EA), SEE DETAILS

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-1

BR C, CD #59
SUB-WATERSHED
BOUNDARY

BR C, CD #59
SUB-WATERSHED
BOUNDARY

APPROX. TIE-IN, LIMITS
OF CONSTRUCTION FOR
C.D. CONSTRUCTION

JAMES KOPPEL
160.0 ac.

KIETH & ANITA HAYEK 158.68 ac.

CONST. RIPRAP BASIN:
30'W x 40'L x 1.5'D,
CL III RIPRAP, TYP.



EX 20" TILE

EX 20" TILE

EX 18" TILE

EX 8" TILE

EX
 6

" T
IL

E

EX 6" TILE
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584+00
585+00

586+00
587+00

588+00
589+00

590+00
591+00

592+00
593+00

594+00
595+00

596+00
597+00

598+00
599+00 600+00 601+00699+00
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599+00

1069' 30" TILE @ 0.06%
1110' 36" TILE @ 0.05%

578+67.48
I=1063.01 (36") NE
I=1063.01 (36") NW

979' 36" TILE @ 0.05%

588+46.48
I=1063.50 (30") NE
I=1064.67 (8") N
I=1063.50 (36") SW

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-2
BR C

EXISTING GROUND ELEVATION

JAMES KOPEL
121.63 ac.

JAMES KOPEL
121.63 ac.

DANIEL &
 CHERYL

RAUENHORST
40.00 ac.

BR C-1

BR  C

EA
ST

 L
IN

E,
 N

W
 Q

U
AD

, S
EC

. 3

W
ES

T 
LI

N
E,

 N
E 

Q
U

AD
, S

EC
. 3

MARY KELLY
80.00 ac.

AAKRE FAMILY FARMS, LLC
74.95 ac.

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

© Bolton & Menk, Inc. 2017, All Rights Reserved

C5.32
H:\RNCO\S15112473\CAD\C3D\112473C502.dwg 12/4/2017 5:16 PM

C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 569+00 - STA 599+00

BR C-2

BR  C

BR  C 30" TILE
12" INTAKE

12" INTAKE 8" INTAKE

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-2

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.
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378' 24" TILE @ 0.10%463' 24" TILE @ 0.10%

825' 30" TILE @ 0.05%535' 30" TILE @ 0.06%

599+12.86
I=1064.14 (30") E
I=1064.14 (30") SW

604+44.42
I=1064.46 (30") E

I=1064.46 (30") W

12" INTAKE
621+63.30
R=1074.72
I=1066.45 (24") E
I=1066.45 (24") W

12" INTAKE
625+40.30
R=1074.65
I=1066.83 (24") E
I=1066.83 (24") W

182' 30" TILE
@ 0.06%

606+25.32
I=1064.57 (30") E
I=1066.31 (10") NE
I=1064.57 (30") W

EXISTING GROUND
PROFILE (APPROX.)

T.H. 71

BR C
BR C-3
BR C

250' 30" TILE @ 0.40%

12" INTAKE
617+00.00
R=1074.73
I=1065.98 (24") E
I=1066.90 (8") N
I=1065.98 (30") W

12" INTAKE
614+50.00
R=1075.66
I=1064.98 (30") E
I=1064.98 (30") W

TRENCHLESS INSTALLATION
48" CASING w/ 30" CARRIER PIPE

BR C
BR C-3-1-A
BR C

EXISTING GROUND ELEVATION

24" TILE @ 0.10%

30" TILE
@ 0.06%

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

AAKRE FAMILY FARMS, LLC
74.95 ac. LEONE

WELTER
115.82 ac.

MARY KELLY
80.00 ac.

AAKRE FAMILY FARMS, LLC
74.95 ac.

BR  C BR  C

TH   71

EAST LIN
E, N

E Q
U

AD, SEC. 3
W

EST LIN
E, N

W
 Q

U
AD, SEC. 2

© Bolton & Menk, Inc. 2017, All Rights Reserved
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 598+00 - STA 628+00

LEONE
WELTER

115.82 ac.

BR
  C

-3

12" INTAKE
12" INTAKE

12" INTAKE

12" INTAKE

30" T
ILE

TRENCHLESS CONSTRUCTION
UNDER T.H. 71 ROADWAY

BR  C-3-1-A

75'
75' 56.8'

R/W LINE
APPROX LOCATION

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1-A



EX 15" TILE
EX 10" TILE

EX 8" TILE

EX 15" TILE

EX 15" TILE

EX 12" TILE

EX 10" TILE

EX 6" TILE

626+00 627+00 628+00 629+00 630+00 631+00 632+00 633+00 634+00 635+00 636+00 637+00 638+00 639+00 640+00
641+00

642+00
643+00

644+00
645+00

646+00
647+00 648+00

649+00
650+00

651+00
652+00

653+00
654+00

655+00
656+00

657+00
658+00

659+00

859+00

860+00

861+00

862+00

863+00

864+00

920+00
921+00

922+00
923+00

924+00
925+00

EX INTAKE
R=1075.89
I= 1071.04

EX INTAKE
R=1075.22
I= 1071.14

EX INTAKE
R=1074.92
I= 1071.15

EX INTAKE
R=1076.32
I= 1072.68

EX INTAKE
R=1076.02
I= 1074.61

EX INTAKE
R=1075.43
I= 1071.76

24" TILE
24" TILE

24" TILE

24" TILE

18" TILE

15" TILE

12" TILE

8" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

EX 15" TILE EX 10" TILE

I=1071.15 15" E
I=1071.15 15" W

EX INTAKE
R=1074.96

I=1071.76 8" SE
I=1071.76 6" S

I=1071.76 10" NW

EX INTAKE
R=1075.43

10
75

.0
2

627+00

10
75

.0
8

10
74

.9
5

628+00

10
75

.0
0

10
75

.7
1

629+00

10
76

.5
3

10
76

.3
6

630+00

10
76

.1
1

10
76

.1
5

631+00

10
76

.2
2

10
76

.2
4

632+00

10
76

.1
3

10
76

.2
2

633+00

10
76

.1
8

10
76

.2
2

634+00

10
76

.3
5

10
76

.4
1

635+00

10
76

.2
5

10
76

.3
6

636+00

10
76

.1
6

10
75

.8
2

637+00

10
75

.5
9

10
75

.6
0

638+00

10
75

.6
0

10
75

.5
0

639+00

10
75

.5
6

10
75

.5
4

640+00

10
75

.4
6

10
75

.4
8

641+00

10
75

.4
1

10
75

.3
7

642+00

10
75

.3
2

10
75

.4
1

643+00

10
75

.4
4

10
75

.5
4

644+00
10

75
.9

1

10
76

.4
4

645+00

10
76

.6
9

10
76

.6
8

646+00

10
76

.3
2

10
75

.6
5

647+00

10
75

.5
4

10
75

.5
3

648+00

10
75

.5
1

10
76

.0
5

649+00

10
76

.1
7

10
76

.8
0

650+00

10
77

.5
3

10
78

.0
3

651+00

10
77

.6
6

10
77

.3
7

652+00

10
77

.1
8

10
77

.4
6

653+00

10
77

.7
7

10
77

.1
4

654+00

10
76

.6
9

10
76

.1
8

655+00

10
76

.0
4

10
75

.9
2

656+00

10
76

.1
4

10
75

.9
7

657+00

547' 24" TILE @ 0.10%
710' 24" TILE @ 0.10%

12" INTAKE
632+50.22
R=1075.97
I=1067.54 (24") E
I=1067.54 (24") W

12" INTAKE
637+97.58
R=1075.51
I=1068.08 (24") E
I=1068.08 (24") W

238' 24" TILE @ 0.10%

12" INTAKE
640+37.12
R=1075.28
I=1068.32 (24") E
I=1068.32 (24") W

24' 15" TILE
@ 0.10%

12' 15" TILE @ 0.10%

704' 24" TILE @ 0.10%
829' 15" TILE @ 0.10%

12" INTAKE
656+01.82
R=1075.83
I=1069.89 (12") SE
I=1069.89 (15") NW

EXISTING GROUND
PROFILE (APPROX.)

647+52.79
I=1069.04 (15") SE
I=1069.04 (15") W

647+40.88
I=1069.02 (15") E
I=1069.27 (18") N

I=1069.02 (24") W

BR C
BR C-4
BR C

655+78.46
I=1069.87 (15") SE

I=1070.16 (8") S
I=1069.87 (15") NW

BR C
BR C-5
BR C

EXISTING GROUND ELEVATION

LEONE
WELTER

115.82 ac.

BR  C

BR  C

GARY VERZALIK
156.45 ac.

GARY VERZALIK
156.45 ac.

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

© Bolton & Menk, Inc. 2017, All Rights Reserved
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 627+00 - STA 657+00

NORTH LINE, SE QUAD, SEC. 2

SOUTH LINE, NE QUAD, SEC. 2

GARY VERZALIK
156.45 ac.

MORGAN FAMILY PARTNERSHIP
237.97 ac.

BR  C-4

BR  C-5

12" INTAKE

12" INTAKE

12" INTAKE

12" INTAKE

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-5



EX 10" TILE

EX 8" TILE

EX 6" TILE

EX 6" TILE

EX
 6

" T
IL

E

651+00
652+00

653+00
654+00

655+00
656+00

657+00
658+00

659+00
660+00

661+00
662+00 663+00 664+00 665+00 666+00 667+00 668+00 669+00 670+00 671+00

67
2+

00
67

3+
00

67
4+

00
67

5+
00

67
6+

00
67

7+
00

67
8+

00
67

9+
00

68
0+

00

920+00
921+00

922+00
923+00

924+00
925+00

926+00
927+00

EX INTAKE
R=1076.32
I= 1072.68

EX INTAKE
R=1076.02
I= 1074.61

EX INTAKE
R=1075.43
I= 1071.76

EX INTAKE
R=1076.89
I= 1072.65

EX INTAKE
R=1080.03
I= 1076.40

15" TILE

12" TILE

8" TILE

6"
 T

IL
E

8" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

EX 6" TILE

I=1076.40 6" N
I=1076.40 6" NW

EX INTAKE
R=1080.03

6" INTAKE
678+00.00
R=1080.21
I=1075.20 (6") S

648' 6" TILE @ 0.20%

8" INTAKE
671+52.21
R=1080.30
I=1073.90 (6") N
I=1073.90 (8") NW

918' 8" TILE @ 0.30%

8" INTAKE
662+13.06
R=1077.20
I=1071.15 (8") SE
I=1071.11 (12") NW

608' 12" TILE @ 0.20%

12" INTAKE
656+01.82
R=1075.83
I=1069.89 (12") SE
I=1069.89 (15") NW

10
75

.9
2

656+00

10
76

.1
4

10
75

.9
7

657+00

10
76

.0
6

10
77

.2
5

658+00

10
77

.0
5

10
77

.4
9

659+00

10
78

.4
9

10
78

.7
8

660+00

10
78

.5
9

10
78

.1
0

661+00

10
77

.7
3

10
77

.3
3

662+00

10
77

.4
7

10
78

.3
0

663+00

10
78

.9
2

10
79

.2
8

664+00

10
79

.0
4

10
78

.4
9

665+00

10
78

.3
8

10
78

.6
0

666+00

10
78

.6
6

10
78

.8
5

667+00

10
79

.2
5

10
79

.9
5

668+00

10
80

.8
6

10
81

.3
3

669+00

10
81

.2
8

10
81

.2
4

670+00

10
80

.8
2

10
80

.5
2

671+00

10
80

.3
1

10
80

.5
4

672+00

10
80

.8
1

10
81

.2
1

673+00
10

81
.6

4

10
81

.6
0

674+00

10
81

.6
1

10
81

.5
9

675+00

10
81

.1
8

10
81

.0
7

676+00

10
80

.6
8

10
80

.6
2

677+00

10
80

.3
5

10
80

.1
8

678+00

10
80

.4
0

10
82

.9
8

679+00

10
83

.4
9

10
81

.3
3

680+00 681+00 682+00 683+00 684+00 685+00 686+00

EXISTING GROUND
PROFILE (APPROX.)

330TH ST

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

BR  C

330TH STREET
EAST LINE, SE Q

UAD, SEC. E

W
EST LINE, SW

 Q
UAD, SEC. 1

NORTH LINE, SE QUAD, SEC. 2

SOUTH LINE, NE QUAD, SEC. 2

RUTH HELLER
 & NAOMI
ENDTER

115.65 ac.

MARIE RAUENHORST
144.29 ac.

STEVE
PETERSON

80 ac.

GARY VERZALIK
156.45 ac.

MORGAN FAMILY PARTNERSHIP
237.97 ac.
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C.D. 59 - BRANCH C - TILE PLAN & PROFILE
STA 656+00 - STA 686+00

BR C-5

BR  C

8" INTAKE

6" INTAKE

8" INTAKE

12" INTAKE

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-5

BR C, CD #59
SUB-WATERSHED
BOUNDARY

CD #59 WATERSHED
BOUNDARY



EX 20" TILE

EX 18" TILE EX 8" TILE

EX 8" TILE

EX 6" TILE

559+00 560+00 561+00 562+00 563+00 564+00 565+00 566+00 567+00 568+00
569+00

570+00
571+00

572+00
573+00

574+00
575+00

718+00

699+00

700+00 701+00
702+00

703+00
704+00

705+00
706+00

707+00

708+00 709+00 710+00 711+00 712+00
713+00

714+00
715+00

716+00
717+00

EX INTAKE
R=1069.50
I= 1067.71

EX INTAKE
R=1071.69
I= 1067.81

EX INTAKE
R=1071.60
I= 1068.99

36" TILE

12" TILE

36" TILE

36" TILE

12" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

12" INTAKE
699+77.65
R=1071.94
I=1062.46 (36") SE
I=1063.46 (12") S
I=1062.46 (36") NW

357' 12" TILE @ 0.10% 546' 12" TILE @ 0.10%

12" INTAKE
717+00.00
R=1072.60
I=1066.95 (12") N

711+48.53
I=1066.41 (12") S
I=1066.41 (12") NW

707+94.89
I=1066.05 (12") SE
I=1066.05 (12") N

698' 12" TILE @ 0.10%

694+00 695+00 696+00 697+00 698+00

10
72

.6
7

699+00

10
72

.4
2

10
71

.9
8

700+00

10
72

.2
6

10
72

.5
2

701+00

10
72

.7
6

10
73

.0
0

702+00

10
73

.0
3

10
73

.0
4

703+00

10
73

.0
1

10
72

.8
4

704+00

10
72

.8
6

10
72

.7
3

705+00

10
72

.7
8

10
72

.8
7

706+00

10
72

.9
3

10
72

.8
7

707+00

10
72

.7
9

10
72

.9
1

708+00

10
73

.0
4

10
73

.1
9

709+00

10
73

.1
8

10
73

.2
6

710+00

10
73

.3
2

10
73

.2
1

711+00
10

73
.2

5

10
73

.2
5

712+00

10
73

.3
6

10
73

.3
2

713+00

10
73

.3
8

10
73

.2
7

714+00

10
73

.9
0

10
73

.1
3

715+00

10
72

.8
7

10
72

.9
3

716+00

10
72

.6
8

10
72

.6
9

717+00

10
72

.7
4

10
72

.9
1

718+00 719+00 720+00 721+00 722+00 723+00 724+00

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-1
BR C

122' 12" TILE @ 1.55%

701+00.00
I=1065.35 (12") S
I=1065.35 (12") N

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000
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C.D. 59 - BRANCH C-1  -  TILE PLAN & PROFILE
STA 694+00 - STA 724+00

EAST LINE, NE QUAD, SEC. 4

WEST LINE, NW QUAD, SEC. 3

BR  C

BR  C-1

JAMES KOPEL
121.63 ac.

310TH STREET

DANIEL & CHERYL
RAUENHOFST

40.00 ac.

NORT
H LI

NE, 
SW

 Q
UAD, S

EC
. 3

SO
UTH

 LI
NE, 

NW
 Q

UAD, S
EC

. 3

JAMES KOPEL
121.63 ac.

DEAN VON BANK REV TRUST
80.00 ac.

DEAN VON BANK
REV TRUST
77.91 ac.

BR  C

JAMES KOPEL
121.63 ac.

12" INTAKE

12" INTAKE

12" INTAKE

12" INTAKE
CD #59 WATERSHED
BOUNDARY

BR C, CD #59
SUB-WATERSHED
BOUNDARY

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-1



EX 6" TILE

EX 6" TILE EX 5" TILE EX
 5

" T
ILE

581+00
582+00

583+00
584+00

585+00
586+00

587+00
588+00

589+00
590+00

591+00
592+00

739+00 740+00 741+00 742+00 743+00
744+00

745+00
746+00 747+00 748+00 749+00 750+00 751+00 752+00 753+00 754+00

75
5+

00
75

6+
00

75
7+

00
75

8+
00

36" TILE

8" TILE

8" TILE

8"
 TI

LE

8" TILE

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

I=1072.78 5" N
I=1072.78 6" S

EX INTAKE
R=1076.70

223' 8" TILE @ 0.94%
405' 8" TILE @ 0.25%

798' 8" TILE @ 0.25%
171' 8" TILE @ 0.25%

754+36.08
I=1069.77 (8") NW
I=1069.77 (8") S

8" INTAKE
756+00.00
R=1075.84
I=1070.20 (8") SE

8" INTAKE
746+40.02
R=1076.83
I=1067.78 (8") N
I=1067.78 (8") S

8" INTAKE
742+37.13
R=1075.78
I=1066.77 (8") N
I=1066.77 (8") S

740+15.42
I=1063.50 (30") NE
I=1064.67 (8") N
I=1063.50 (36") SW

732+00 733+00 734+00 735+00 736+00 737+00 738+00

10
76

.7
7

739+00

10
76

.2
8

10
76

.0
9

740+00

10
76

.0
2

10
76

.0
5

741+00

10
75

.9
9

10
76

.0
0

742+00

10
75

.9
4

10
76

.5
0

743+00

10
77

.4
7

10
78

.5
5

744+00

10
79

.5
7

10
79

.2
5

745+00

10
78

.3
8

10
77

.4
9

746+00

10
76

.8
8

10
76

.9
6

747+00

10
77

.5
1

10
78

.0
6

748+00

10
78

.2
9

10
77

.9
1

749+00
10

77
.5

5

10
77

.4
9

750+00

10
77

.5
1

10
77

.5
3

751+00

10
77

.3
7

10
77

.6
8

752+00

10
77

.6
5

10
77

.4
0

753+00

10
76

.8
2

10
76

.1
4

754+00

10
75

.8
6

10
76

.2
5

755+00

10
75

.7
8

10
75

.9
2

756+00

10
76

.4
0

10
76

.7
3

757+00

10
78

.0
8

10
76

.7
2

758+00 759+00 760+00 761+00 762+00

EXISTING GROUND
PROFILE (APPROX.)

840TH AVE

BR C
BR C-2
BR C

EXISTING GROUND ELEVATION
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV
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FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000
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C.D. 59 - BRANCH C-2  -  TILE PLAN & PROFILE
STA 732+00 - STA 762+00

WEST LINE, NE QUAD, SEC. 3

EAST LINE, NW QUAD, SEC. 3 WEST LINE, SE QUAD, SEC. 34

EAST LINE, SW QUAD, SEC. 34
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O
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H
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N
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W
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 N

W
 Q

U
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, S
EC
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 L
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E,

 S
W
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U
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, S
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. 3

4

JAY &
 DEANNA
JOHNSON

8 ac.

HAYEK LIVING
TRUST

53.30 ac.

HAYEK LIVING
TRUST

26.96 ac.

BR C-2

BR C

BR C

84
0T

H
 A

VE
N

U
E

EX INTAKE
R=1075.98
I= 1073.09

EX INTAKE
R=1076.70
I= 1072.78

EX INTAKE
R=1075.26
I= 1072.06

8" INTAKE

8" INTAKE

8" INTAKE

NOTE:   NEW TILE IN PLAN VIEW IS SHOWN
OFFSET FOR DEPICTION ONLY.  NEW TILE
TO REPLACE AT EXISTING TILE LOCATION.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-2

BR C, CD #59
SUB-WATERSHED
BOUNDARY



EX 8" TILE
EX 8" TILE

EX 5" TILE

EX
 5

" T
ILE

EX 6"
TILE

EX 6" TILE

EX 6" TILE

EX 6" TILE

EX 18" TILE

604+00
605+00

606+00
607+00

608+00
609+00

610+00
611+00
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613+00

614+00

826+00

827+00

828+00
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799+00
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801+00
802+00

803+00

779+00 780+00 781+00 782+00 783+00 784+00 785+00 786+00 787+00 788+00 789+00 790+00 791+00
792+00

793+00
794+00

795+00
796+00

30" TILE

810+00
811+00

812+00
813+00

814+00
815+00
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818+00
819+00

EX 8" TILE

8" TILE

6" TILE

8" TILE

10" TILE 8" TILE

10" TILE
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1065

1070

1075

1080

1085

1090

1095

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

I=1073.64 6" W
I=1073.64 6" N
I=1073.64 6" S

EX INTAKE
R=1074.17

140' 10" TILE @ 0.20%

63' 10" TILE @ 0.20%

780+14.31
I=1064.57 (30") E
I=1066.31 (10") NE
I=1064.57 (30") W

161' 6" TILE @ 0.65%

793+38.80
I=1069.60 (8") W
I=1069.68 (6") N
I=1069.51 (10") S

795+00.00
I=1070.72 (6") S

510' 10" STM @ 0.25%

8" INTAKE
791+98.97
R=1075.89
I=1069.23 (10") N
I=1069.23 (10") S

EX 8" TILE
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EX 6" TILE EX 6" TILE
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EXISTING GROUND
PROFILE (APPROX.)

DWY

BR C
BR C-3
BR C

788+10.23
I=1068.44 (10") NE

I=1068.44 (10") SW

331' 10" TILE @ 0.20%

791+34.62
I=1069.10 (10") N

I=1069.19 (8") E
I=1069.10 (10") S

EXISTING GROUND ELEVATION

BR C-3
BR C-3-1
BR C-3

840TH
AVE

286' 10" STM @
0.30%
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1080

1085

1090

1095

1100

1055
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1065

1070

1075

1080
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1100

800+09.98
I=1069.10 (10") N
I=1069.19 (8") E
I=1069.10 (10") S
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7
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9

803+00 804+00 805+00 806+00 807+00 808+00 809+00

EX 5" TILE

EXISTING GROUND
PROFILE (APPROX.)

T.H. 71

BR C-3
BR C-3-1
BR C-3

8" INTAKE
801+50.40
R=1076.75
I=1070.00 (8") W

140' 8" TILE
@ 0.58%

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

BR C-3 BR C-3-1

C-3

TH   71

840TH AVENUE

NORTH LINE, NW
 QUAD, SEC. 2

SOUTH LINE, SW
 QUAD, SEC. 35

EAST LINE, SE QUAD, SEC. 34

WEST LINE, SW QUAD, SEC. 35

EAST LINE, NE QUAD, SEC. 3

WEST LINE, NW QUAD, SEC. 2
T115N, R35W

T116N, R35W

KAREN M,.
STEFFEL
160 ac.

JAMES &
HELEN
KOPEL
40 ac.

BERNARD
& NORMA

BALDERSTON
5.05 ac.

TH   71

LEONE WELTER
115.82 ac.

AAKRE FAMILY FARMS, LLC
74.95 ac.

MARY KELLY
80.00 ac.

C.D. 59 - BRANCH C-3  &  C-3-1 - TILE PLAN & PROFILE
STA 779+00 - STA 796+00      &     STA 798+00 - STA 809+00

BR C-3 BR C-3-1
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BR  C

BR  C

BR C-3-2

BR C-3-1-A

EX INTAKE
R=1076.47
I= 1074.57

EX INTAKE
R=1075.27
I= 1073.52

EX INTAKE
R=1074.99
I= 1073.76

EX INTAKE
R=1076.01
I= 1074.04

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

8" INTAKE

8" INTAKE

8" INTAKE

75'
75'

56.8'

R/W LINE (APPROX)

30" TILE

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3

RESTORE ROADWAY
(TOWNSHIP ROAD)
SEE DETAIL

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1 & BR C-3-2
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WEST LINE, NW QUAD, SEC. 2
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12" INTAKE
617+00.00
R=1074.73
I=1065.98 (24") E
I=1066.90 (8") N
I=1065.98 (30") W

850' 8" TILE @ 0.10%

8" INTAKE
817+50.00
R=1078.50
I=1073.00 (8") S

290' 8" TILE @ 1.81% 809+00.00
I=1072.15 (8") N
I=1072.15 (8") S

EX 5" TILE

EXISTING GROUND
PROFILE (APPROX.)

EXISTING GROUND ELEVATION

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
HORZ.

1800 36000

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

AAKRE FAMILY FARMS, LLC
74.95 ac.

TH   71
EAST LINE, NE QUAD, SEC. 3

WEST LINE, NW QUAD, SEC. 2

LEONE WELTER
115.82 ac.
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H
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N

U
E

MARY KELLY
80.00 ac.
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C.D. 59 - BRANCH C-3-1-A  - TILE PLAN & PROFILE
STA 805+00 - STA 819+00

BR
 C

-3
-1 BR C-3

BR C-3-1-A

EX INTAKE
R=1076.47
I= 1074.57

EX INTAKE
R=1075.27
I= 1073.52

8" INTAKE

8" INTAKE

8" INTAKE
I= 1073.46 (36" RCP) W
I= 1073.40 (36" RCP) E

EX INTAKE
R=1074.82
I= 1073.02

EX INTAKE
R=1074.08
I=

EX INTAKE
R=1074.32
I= 1070.58

EX INTAKE
R=1075.66
I= 1074.24

12" INTAKE

12" INTAKE

75
'

75
'

56
.8

'

56
.8

'

R/W LINE (APPROX)

BR
 C

-3
-2

KAREN M,.
STEFFEL
160 ac.

JAMES &
HELEN
KOPEL
40 ac.

BR C-3
RESTORE ROADWAY
(TOWNSHIP ROAD)
SEE DETAIL

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1-A
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EX
 5

" T
IL

E

EX 5" TILE

EX 5" TILE

EX 5" TILE

EX
 6

"
TI

LE
EX

 6
" T

IL
E

EX
 6

" T
IL

E
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EX 5" TILE

I=1073.64 6" W
I=1073.64 6" N
I=1073.64 6" S

EX INTAKE
R=1074.17

365' 8" TILE @ 0.20%
1297' 8" TILE @ 0.20%

8" INTAKE
846+61.08
R=1079.86
I=1072.86 (8") NE

8" INTAKE
842+88.16
R=1079.57
I=1072.13 (8") SW
I=1072.13 (8") E

829+91.29
I=1069.60 (8") W
I=1069.68 (6") N
I=1069.51 (10") S
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EXISTING GROUND
PROFILE (APPROX.)

T.H. 71

BR C-3
BR C-3-2
BR C-3

EXISTING GROUND ELEVATION

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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SPL, BLH

SPL, sml
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BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

BR C-3-1

C-
3

TH
   

71

840TH AVENUE
NORTH LINE, NW QUAD, SEC. 2

SOUTH LINE, SW QUAD, SEC. 35
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U
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T115N, R35W
T116N, R35W

KAREN M,.
STEFFEL
160 ac.

JAMES &
HELEN
KOPEL
40 ac.

BERNARD
& NORMA

BALDERSTON
5.05 ac.

TH
   

71
LEONE WELTER

115.82 ac.
AAKRE FAMILY FARMS, LLC

74.95 ac.

BR C-3-2

BR
 C

-3
-1

AAKRE FAMILY FARMS, LLC
74.95 ac.

BR
 C-

3

EX INTAKE
R=1079.57
I= 1074.81

EX INTAKE
R=1078.96
I= 1075.27

EX INTAKE
R=1076.47
I= 1074.57

EX INTAKE
R=1075.27
I= 1073.52

EX INTAKE
R=1074.99
I= 1073.76
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C.D. 59 - BRANCH C-3-2  - TILE PLAN & PROFILE
STA 825+00 - STA 855+00

BR
 C

-2

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

8" INTAKE

8" INTAKE

8" INTAKE

8" INTAKE

8" INTAKE

RESTORE ROADWAY,
SEE DETAIL

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-3-1 & BR C-3-2



EX 15" TILE
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EX INTAKE

R=1075.22

I= 1071.14

EX INTAKE
R=1074.92

I= 1071.15

EX INTAKE

R=1078.81

I= 1075.56

EX INTAKE

R=1077.27

I= 1074.36

EX INTAKE
R=1076.92

I= 1074.38
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R=1074.96
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I=1071.91 (12") W

528' 12" TILE @ 0.20%
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I=1070.85 (12") E
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216' 15" TILE @ 0.10%
418' 18" TILE @ 0.10%
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R=1075.85
I=1070.14 (15") E
I=1070.01 (10") NW
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I=1069.59 (18") S

320' 18" TILE @ 0.10%
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I=1072.63 8" NW
I=1072.63 6" E
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R=1075.48

EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-4
BR C

BR C-4
BR C-4-1
BR C-4

BR C-4
BR C-4-2
BR C-4

EXISTING GROUND ELEVATION

FEETSCALE
HORZ.

20 400
RENVILLE COUNTY, MINNESOTA

RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml
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BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
HORZ.

1800 36000

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
HORZ.

100 2000

FEETSCALE
HORZ.

50 1000

FEETSCALE
HORZ.

100 2000

C.D. 59 - BRANCH C-4 - TILE PLAN & PROFILE
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C-4

C-
4-

2

C-
4

C-4-1

C-4-2

GARY VERZALIK
156.45 ac.

GARY VERZALIK
156.45 ac.

BR  C

BR  C

GARY VERZALIK
156.45 ac.

RUTH HELLER & NAOMI ENDTER
115.65 ac.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-2



EX 12" TILE

EX 6" T
ILE

EX 6" TILE

EX 6" TILE
EX 5" TILE

EX 8" TILEEX 6" TILE
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EX INTAKE
R=1077.58
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EX INTAKE
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EX INTAKE
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EXISTING GROUND
PROFILE (APPROX.)

BR C-4
BR C-4-2
BR C-4

EXISTING GROUND ELEVATION
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.
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1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
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SCOTT A. &
TRISHA L LINDRUD

5.0 ac.

GARY VERZALIK
156.45 ac.

GARY VERZALIK
156.45 ac.

RUTH HELLER &
NAOMI ENDTER

116.65 ac.

BR  C-4

BR  C-4

BR  C-4-1

BR  C-4-2

C.D. 59 - BRANCH C-4-1  &  C-4-2 - TILE PLAN & PROFILE
STA 886+00 - STA 904+00      &     STA 905+00 - STA 915+00

BR C-4-1 BR C-4-2

LEON WELTER
115.82 ac.

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-1

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-2
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EXISTING GROUND
PROFILE (APPROX.)

BR C
BR C-5
BR C
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...

FEETSCALE
VERT.

5 100
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
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Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR
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C.D. 59 - BRANCH C-5 - TILE PLAN & PROFILE
STA 656+00 - STA 686+00

N
O

RT
H

 L
IN

E,
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E 
Q

U
AD

, S
EC

. 2

SO
U

TH
 L
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E,

 N
E 

Q
U

AD
, S

EC
. 2

GARY VERZALIK
156.45 ac.

MORGAN FAMILY PARTNERSHIP
237.97 ac.

RUTH HELLER
 & NAOMI
ENDTER

115.65 ac.

BR
  C

BR C-5

BR  C

EX INTAKE
R=1076.89
I= 1072.65

EX INTAKE
R=1076.02
I= 1074.61

EX INTAKE
R=1075.43
I= 1071.76

EX INTAKE
R=1076.32
I= 1072.68

EX INTAKE
R=1076.92
I= 1074.38

EX INTAKE
R=1077.27
I= 1074.36

NOTE:  NEW TILE IN PLAN VIEW IS
SHOWN OFFSET FOR DEPICTION ONLY.
NEW TILE TO REPLACE EXISTING TILE.

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-4-2

F&I:
CONNECTIONS & FITTINGS
AS REQUIRED TO CONNECT
TO BR C-5

CD #59 / BR C, SD
#59 WATERSHED
BOUNDARIES

8" INTAKE

12" INTAKE

6" INTAKE

6" INTAKE

C-
4
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100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.3

℄

DESIGN EL = 1052.31

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.1

℄

DESIGN EL = 1052.13

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.1

℄

DESIGN EL = 1052.14

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.6

℄

DESIGN EL = 1052.62

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.3

℄

DESIGN EL = 1052.30

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.5

℄

DESIGN EL = 1052.46

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.8

℄

DESIGN EL = 1052.77

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.0

℄

DESIGN EL = 1053.04

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1052.9

℄

DESIGN EL = 1052.88

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.1

℄

DESIGN EL = 1053.13

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.3

℄

DESIGN EL = 1053.29

10 20 30 40 50 60
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DATELIC. NO.
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SPL, BLH

SPL, sml

SPL
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       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
VERT.

10 200

FEETSCALE
HORZ.

20 400
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CROSS SECTIONS



STA 55+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 56+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 57+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075
1:2

1:2

1:15
1:2

1:2

1:15

STA 58+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 59+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 60+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 61+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 62+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 63+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 64+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 65+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 66+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.2

℄

DESIGN EL = 1053.24

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.7

℄

DESIGN EL = 1053.72

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.7

℄

DESIGN EL = 1053.75

10 20 30 40 50 60

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.5

℄

DESIGN EL = 1053.51

10 20 30 40 50 60

80 70 60 50 40 30 20 10

EXIST EL = 1053.3

℄

DESIGN EL = 1053.29

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.2

℄

DESIGN EL = 1053.24

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.4

℄

DESIGN EL = 1053.41

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.0

℄

DESIGN EL = 1053.98

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.4

℄

DESIGN EL = 1053.39

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.0

℄

DESIGN EL = 1053.02

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1052.7

℄

DESIGN EL = 1052.74

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.3

℄

DESIGN EL = 1053.27

10 20 30 40 50 60 70 80

NOTE: STORAGE POND #1 - RIGHT & LEFT SIDES.
SEE SHEETS IN SECTION C3.

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1STORAGE POND #1

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1
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CROSS SECTIONS



STA 67+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 68+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 69+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 70+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:151:15

STA 71+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 72+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 73+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 74+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 75+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:151:15

STA 76+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 77+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 78+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

80 70 60 50 40 30 20 10

EXIST EL = 1053.5

℄

DESIGN EL = 1053.49

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.7

℄

DESIGN EL = 1053.67

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1053.6

℄

DESIGN EL = 1053.59

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.41

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.8

℄

DESIGN EL = 1054.83

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.2

℄

DESIGN EL = 1054.22

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.3

℄

DESIGN EL = 1054.28

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.8

℄

DESIGN EL = 1053.79

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.6

℄

DESIGN EL = 1054.60

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.2

℄

DESIGN EL = 1054.21

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.4

℄

DESIGN EL = 1053.38

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.9

℄

DESIGN EL = 1053.94

10 20 30 40 50 60 70 80

STORAGE POND #1

STORAGE POND #1

STORAGE POND #1

** NOTE:  TERSTEEG STORAGE POND - RIGHT &
LEFT SIDES.  SEE SHEETS IN SECTION C3.
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...
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10 200
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20 400
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CROSS SECTIONS



STA 79+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 80+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 81+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:151:15

STA 82+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 83+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2
1:15

1:15

STA 84+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:15
1:15

STA 85+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 86+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 87+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 88+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15
1:15

STA 89+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:15
1:15

STA 90+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:21:2

1:151:15

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.44

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.9

℄

DESIGN EL = 1053.91

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1053.9

℄

DESIGN EL = 1053.90

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.41

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.38

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.7

℄

DESIGN EL = 1054.72

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.8

℄

DESIGN EL = 1054.77

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.2

℄

DESIGN EL = 1055.20

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1055.0

℄

DESIGN EL = 1055.00

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.7

℄

DESIGN EL = 1054.68

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1054.7

℄

DESIGN EL = 1054.70

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1055.4

℄

DESIGN EL = 1055.37

10 20 30 40 50 60 70 80
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DESIGNED

DRAWN
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SPL, BLH
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I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
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10 200
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CROSS SECTIONS



STA 91+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2
1:2

1:15
1:15

STA 92+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2
1:2

1:15
1:15

STA 93+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2
1:2

1:151:15

STA 94+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:151:15

STA 95+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:2

1:151:15

STA 96+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2
1:2

1:151:15

STA 97+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:2

1:15

STA 98+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 99+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 100+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:1

STA 101+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

STA 102+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.1

℄

DESIGN EL = 1055.06

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.5

℄

DESIGN EL = 1055.51

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.2

℄

DESIGN EL = 1055.25

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.3

℄

DESIGN EL = 1055.34

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.6

℄

DESIGN EL = 1055.63

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.90

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1054.4

℄

DESIGN EL = 1054.39

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.2

℄

DESIGN EL = 1056.20

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.95

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.4

℄

DESIGN EL = 1055.42

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.5

℄

DESIGN EL = 1055.47

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.2

℄

DESIGN EL = 1056.25

10 20 30 40 50 60
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RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS
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DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
1243 CEDAR STREET NE
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10 200
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20 400
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CROSS SECTIONS



STA 103+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:
1

STA 104+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 105+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 106+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 107+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 108+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:
1

STA 109+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

STA 110+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:2

1:15

1:2

STA 111+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.05

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.8

℄

DESIGN EL = 1055.79

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.0

℄

DESIGN EL = 1056.01

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.8

℄

DESIGN EL = 1055.77

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.5

℄

DESIGN EL = 1056.45

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.10

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.90

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.2

℄

DESIGN EL = 1056.16

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.3

℄

DESIGN EL = 1056.29

10 20 30 40 50 60 70 80 90 100
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STA 112+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 113+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 114+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 115+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 116+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 117+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.8

℄

DESIGN EL = 1056.84

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.21

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.24

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.6

℄

DESIGN EL = 1055.61

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.7

℄

DESIGN EL = 1055.69

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.9

℄

DESIGN EL = 1055.85

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
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STA 118+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 119+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 120+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 121+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 122+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 123+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 124+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 125+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.09

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1055.7

℄

DESIGN EL = 1055.70

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.1

℄

DESIGN EL = 1056.15

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.3

℄

DESIGN EL = 1056.25

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.4

℄

DESIGN EL = 1056.42

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.4

℄

DESIGN EL = 1056.44

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.25

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.34

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 126+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 127+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 128+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 129+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 130+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 131+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 132+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 133+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.78

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.1

℄

DESIGN EL = 1057.13

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.9

℄

DESIGN EL = 1056.95

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.29

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.23

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.21

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.30

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 134+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 135+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 136+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 137+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 138+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 139+00

1050

1055

1060

1065

1070

1075

1080

1050

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.0

℄

DESIGN EL = 1056.99

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.0

℄

DESIGN EL = 1056.99

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.18

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.20

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.1

℄

DESIGN EL = 1057.12

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1056.9

℄

DESIGN EL = 1056.92

10 20 30 40 50 60 70 80 90 100 110 120
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STA 140+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 141+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 142+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 143+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 144+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 145+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 146+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 147+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 148+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 149+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 150+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

STA 151+00

1050

1055

1060

1065

1070

1075

1050

1055

1060

1065

1070

1075

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.36

10 20 30 40 50 60 70 80 90 100

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.16

10 20 30 40 50 60 70 80 90 100

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.36

10 20 30 40 50 60 70 80 90 100

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.44

10 20 30 40 50 60 70 80 90 100

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.6

℄

DESIGN EL = 1057.65

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.29

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.4

℄

DESIGN EL = 1057.39

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1057.3

℄

DESIGN EL = 1057.28

10 20 30 40 50 60 70 80

60 50 40 30 20 10

EXIST EL = 1057.5

℄

DESIGN EL = 1057.46

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.81

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.24

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.93

10 20 30 40 50 60
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STA 152+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 153+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 154+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 155+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 156+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 157+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 158+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 159+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 160+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 161+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 162+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 163+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.80

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.81

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1057.9

℄

DESIGN EL = 1057.89

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.1

℄

DESIGN EL = 1058.08

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1057.8

℄

DESIGN EL = 1057.85

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.6

℄

DESIGN EL = 1057.58

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.7

℄

DESIGN EL = 1057.73

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.9

℄

DESIGN EL = 1057.86

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.9

℄

DESIGN EL = 1057.90

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.1

℄

DESIGN EL = 1058.12

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.36

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.51

10 20 30 40 50 60 70 80 90 100
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STA 164+00

1055

1060

1065
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1080

1055
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1:2

1:15

1:2

1:15

STA 165+00
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1060
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1080
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1080

1:2

1:15

1:2

1:15

STA 166+00
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1080
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1080

1:2

1:15

1:2

1:15

STA 167+00

1055

1060
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1080
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1080

1:2

1:15

1:2

1:15

STA 168+00

1055

1060

1065
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1075

1080
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1070
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1080

1:2

1:15

1:2

1:15

STA 169+00

1055

1060

1065

1070

1075

1080
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1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 170+00

1055

1060

1065

1070

1075

1080
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1060
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1080

1:2

1:15

1:2

1:15

STA 171+00

1055

1060

1065
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1075

1080
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1075

1080

1:2

1:15

1:2

1:15

STA 172+00

1055

1060

1065
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1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 173+00

1055

1060

1065

1070

1075

1080

1055

1060
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1070

1075

1080

1:2

1:15

1:2

1:15

STA 174+00

1055

1060

1065

1070

1075

1080
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1060

1065
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1075

1080

1:2

1:15

1:2

1:15

STA 175+00
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1080
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1:2
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80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.51

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.3

℄

DESIGN EL = 1058.33

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.36

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.2

℄

DESIGN EL = 1058.18

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.2

℄

DESIGN EL = 1058.20

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.2

℄

DESIGN EL = 1058.16

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.39

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.39

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.43

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.46

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.53

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.6

℄

DESIGN EL = 1058.59

10 20 30 40 50 60 70 80
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STA 176+00

1055

1060
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STA 178+00

1055
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1:2

1:15
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STA 179+00
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1065
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1:2
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1:2

1:15

STA 180+00
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1065
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1:2
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1:2

1:15

STA 181+00
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1070
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1:2
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1:2

1:15

STA 182+00

1055
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1:2

1:151:2

1:15

STA 183+00
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1:2

1:15

1:2

1:15

STA 184+00
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1075

1:2
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1:2

1:15

STA 185+00
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1070
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1:2
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1:15

STA 186+00
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1:2
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1:2
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80 70 60 50 40 30 20 10

EXIST EL = 1058.8

℄

DESIGN EL = 1058.78

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1057.2

℄

DESIGN EL = 1057.16

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.4

℄

DESIGN EL = 1058.39

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.6

℄

DESIGN EL = 1058.59

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.7

℄

DESIGN EL = 1058.68

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.7

℄

DESIGN EL = 1058.66

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.6

℄

DESIGN EL = 1058.56

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.9

℄

DESIGN EL = 1058.92

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.5

℄

DESIGN EL = 1058.55

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.0

℄

DESIGN EL = 1059.03

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.1

℄

DESIGN EL = 1059.10

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.1

℄

DESIGN EL = 1059.08

10 20 30 40 50 60 70 80
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STA 188+00

1055

1060
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1075

1:2

1:15

1:2

1:15

STA 189+00
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1060
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1:2

1:15

1:2

1:15

STA 190+00
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1:2

1:15

1:2

1:15

STA 191+00

1055

1060

1065
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1070
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1:2

1:15

1:2

1:15

STA 192+00
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1:2

1:15

1:2

1:15

STA 193+00
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1:2

1:15

1:2

1:15

STA 194+00
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1:2

1:15

1:2

1:15

STA 195+00
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1:2

1:15

1:2

1:15

STA 196+00

1055
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1:2

1:15

1:2

1:15

STA 197+00
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1070

1075

1:2

1:15

1:2

1:15
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1:2

1:15

1:2

1:15
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1:2

1:15

1:2
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80 70 60 50 40 30 20 10

EXIST EL = 1059.0

℄

DESIGN EL = 1059.01

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.3

℄

DESIGN EL = 1059.26

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.9

℄

DESIGN EL = 1058.88

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.7

℄

DESIGN EL = 1058.74

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.0

℄

DESIGN EL = 1059.01

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.5

℄

DESIGN EL = 1059.54

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1058.9

℄

DESIGN EL = 1058.86

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.2

℄

DESIGN EL = 1059.16

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.5

℄

DESIGN EL = 1059.54

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.3

℄

DESIGN EL = 1059.35

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.4

℄

DESIGN EL = 1059.36

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.3

℄

DESIGN EL = 1059.25

10 20 30 40 50 60 70 80
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STA 200+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2
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1:2

1:15

STA 202+00
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1:15

1:2

1:15

STA 203+00
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1060
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1080
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1:2

1:15

1:2

1:15
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STA 205+00
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1:2

1:15

1:2

1:15

STA 206+00
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1070
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1060
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1:2
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1:2

1:15

STA 207+00

1055

1060
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1:2
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1:2

1:15

STA 208+00
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1:2
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1:2

1:15

STA 209+00
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80 70 60 50 40 30 20 10

EXIST EL = 1059.4

℄

DESIGN EL = 1059.44

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.2

℄

DESIGN EL = 1059.21

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.91

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.1

℄

DESIGN EL = 1060.05

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1071.5

℄

DESIGN EL = 1071.52

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.6

℄

DESIGN EL = 1059.61

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.75

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.6

℄

DESIGN EL = 1059.63

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.82

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.73

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.80

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.73

10 20 30 40 50 60 70 80
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STA 212+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 213+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 214+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 215+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 216+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 217+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 218+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 219+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 220+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 221+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 222+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

STA 223+00

1055

1060

1065

1070

1075

1055

1060

1065

1070

1075

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.81

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.69

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.87

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.73

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.71

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.76

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.5

℄

DESIGN EL = 1059.54

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.8

℄

DESIGN EL = 1059.81

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.87

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.7

℄

DESIGN EL = 1059.66

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1059.9

℄

DESIGN EL = 1059.88

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.1

℄

DESIGN EL = 1060.12

10 20 30 40 50 60 70 80
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STA 224+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 225+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 226+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 227+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 228+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2
1:15

1:2

1:15

STA 229+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 230+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 231+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 232+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 233+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 234+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 235+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1060.02

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1059.98

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.17

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.30

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.21

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.4

℄

DESIGN EL = 1060.44

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.34

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.25

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1060.04

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.1

℄

DESIGN EL = 1060.06

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1059.97

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.22

10 20 30 40 50 60 70 80
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STA 236+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 237+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 238+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 239+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 240+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 241+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 242+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 243+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.4

℄

DESIGN EL = 1060.45

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.0

℄

DESIGN EL = 1059.97

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.29

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.25

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.2

℄

DESIGN EL = 1060.21

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.6

℄

DESIGN EL = 1060.61

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 244+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 245+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 246+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 247+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 248+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 249+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 250+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 251+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.6

℄

DESIGN EL = 1060.56

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.5

℄

DESIGN EL = 1060.48

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.7

℄

DESIGN EL = 1060.70

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.3

℄

DESIGN EL = 1060.28

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.5

℄

DESIGN EL = 1060.45

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.7

℄

DESIGN EL = 1060.74

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1060.9

℄

DESIGN EL = 1060.93

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.2

℄

DESIGN EL = 1061.21

10 20 30 40 50 60 70 80 90 100 110 120 130 140

RENVILLE COUNTY, MINNESOTA
RENVILLE COUNTY DITCH No. 59 IMPROVEMENTS

SHEET

DATELIC. NO.

DESIGNED

DRAWN

CHECKED

SPL, BLH

SPL, sml

SPL

BILL L. HELGET, P.E.
       /          / 42046

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED BY ME OR
UNDER MY DIRECT SUPERVISION AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MINNESOTA.

DATEISSUED FORREV

...
1243 CEDAR STREET NE

SLEEPY EYE, MINNESOTA  56085
Phone: (507) 794-5541

Email: SleepyEye@bolton-menk.com
www.bolton-menk.comR

FEETSCALE
VERT.

10 200

FEETSCALE
HORZ.

20 400

© Bolton & Menk, Inc. 2017, All Rights Reserved

C9.20
H:\RNCO\S15112473\CAD\C3D\112473C900.dwg 11/21/2017 3:49 PM

CROSS SECTIONS



STA 252+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 253+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 254+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 255+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 256+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 257+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 258+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 259+00

1055

1060

1065

1070

1075

1080

1055

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.32

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.1

℄

DESIGN EL = 1061.06

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.2

℄

DESIGN EL = 1061.20

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.2

℄

DESIGN EL = 1061.19

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.1

℄

DESIGN EL = 1061.14

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.32

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.33

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.56

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 260+00
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140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.7

℄

DESIGN EL = 1061.74

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.8

℄

DESIGN EL = 1061.77

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.6

℄

DESIGN EL = 1061.60

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.6

℄

DESIGN EL = 1061.62

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.8

℄

DESIGN EL = 1061.79

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.89

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.1

℄

DESIGN EL = 1062.09

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.95

10 20 30 40 50 60 70 80 90 100 110 120 130 140
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STA 268+00
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160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.8

℄

DESIGN EL = 1061.77

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.1

℄

DESIGN EL = 1062.15

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.3

℄

DESIGN EL = 1062.26

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.5

℄

DESIGN EL = 1062.51

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.6

℄

DESIGN EL = 1063.58

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.8

℄

DESIGN EL = 1063.83

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.2

℄

DESIGN EL = 1062.16

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.0

℄

DESIGN EL = 1061.98

10 20 30 40 50 60 70 80 90 100 110 120
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STA 276+00
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160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.2

℄

DESIGN EL = 1062.23

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.2

℄

DESIGN EL = 1062.23

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.2

℄

DESIGN EL = 1062.18

10 20 30 40 50 60 70 80 90 100 110 120 130 140

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.4

℄

DESIGN EL = 1062.37

10 20 30 40 50 60 70 80 90 100 110 120 130 140

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.5

℄

DESIGN EL = 1062.50

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.7

℄

DESIGN EL = 1062.65

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.6

℄

DESIGN EL = 1062.59

10 20 30 40 50 60 70 80 90 100 110 120

140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.3

℄

DESIGN EL = 1061.28

10 20 30 40 50 60 70 80 90 100 110 120
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STA 284+00
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160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.4

℄

DESIGN EL = 1061.41

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.5

℄

DESIGN EL = 1062.54

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.4

℄

DESIGN EL = 1062.36

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.4

℄

DESIGN EL = 1062.44

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.6

℄

DESIGN EL = 1062.61

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.81

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.79

10 20 30 40 50 60 70 80 90 100 110 120

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.82

10 20 30 40 50 60 70 80 90 100 110 120
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STA 292+00
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120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.82

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.9

℄

DESIGN EL = 1062.89

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.0

℄

DESIGN EL = 1062.97

10 20 30 40 50 60 70 80

120 110 100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.2

℄

DESIGN EL = 1063.16

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.1

℄

DESIGN EL = 1063.12

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.9

℄

DESIGN EL = 1062.89

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1061.9

℄

DESIGN EL = 1061.91

10 20 30 40 50 60

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.75

10 20 30 40 50 60

80 70 60 50 40 30 20 10

EXIST EL = 1062.9

℄

DESIGN EL = 1062.85

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.76

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1062.7

℄

DESIGN EL = 1062.74

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1062.8

℄

DESIGN EL = 1062.84

10 20 30 40 50 60 70 80
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80 70 60 50 40 30 20 10

EXIST EL = 1063.0

℄

DESIGN EL = 1063.03

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.1

℄

DESIGN EL = 1063.15

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.4

℄

DESIGN EL = 1063.39

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.4

℄

DESIGN EL = 1063.41

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.6

℄

DESIGN EL = 1063.64

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.1

℄

DESIGN EL = 1063.07

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.1

℄

DESIGN EL = 1063.07

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.4

℄

DESIGN EL = 1063.39

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.2

℄

DESIGN EL = 1063.18

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1062.9

℄

DESIGN EL = 1062.92

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.0

℄

DESIGN EL = 1063.00

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.1

℄

DESIGN EL = 1063.13

10 20 30 40 50 60 70 80 90 100
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STA 316+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 317+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 318+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:2

1:15

1:2

1:15

STA 319+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:2

1:15

1:2

1:15

STA 320+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 321+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:2

1:15

1:2

1:15

STA 322+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:2

1:15

1:2

1:15

STA 322+72.14

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

STA 333+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 334+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 335+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 336+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.30

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.26

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.35

10 20 30 40 50 60 70 80

100 90 80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.27

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.32

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.31

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.5

℄

DESIGN EL = 1063.53

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1063.3

℄

DESIGN EL = 1063.28

10 20 30 40 50 60 70 80 90 100

80 70 60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.23

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1063.9

℄

DESIGN EL = 1063.93

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.16

10 20 30 40 50 60 70 80

80 70 60 50 40 30 20 10

EXIST EL = 1064.1

℄

DESIGN EL = 1064.12

10 20 30 40 50 60 70 80

** NOTE:  STORAGE POND #2- RIGHT SIDE ONLY.
SEE SHEETS IN SECTION C3.

STORAGE POND #2

STORAGE POND #2
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STA 337+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

STA 338+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 339+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 340+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 341+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080
1:1

STA 342+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 343+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 344+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1
STA 345+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 346+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 347+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

1:
1

STA 348+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

1:
1

60 50 40 30 20 10

EXIST EL = 1064.0

℄

DESIGN EL = 1064.00

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.1

℄

DESIGN EL = 1064.11

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.5

℄

DESIGN EL = 1064.51

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.19

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.3

℄

DESIGN EL = 1064.33

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.1

℄

DESIGN EL = 1064.12

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.2

℄

DESIGN EL = 1064.23

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.43

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.5

℄

DESIGN EL = 1064.49

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.3

℄

DESIGN EL = 1064.32

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.9

℄

DESIGN EL = 1064.87

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.5

℄

DESIGN EL = 1064.47

10 20 30 40 50 60

STORAGE POND #2 STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

STORAGE POND #2

** NOTE:  STORAGE POND #2- RIGHT SIDE ONLY.
SEE SHEETS IN SECTION C3.
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STA 349+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 350+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

1:1
1:1

STA 355+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

STA 356+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 357+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 358+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 359+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

STA 360+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1

STA 361+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 362+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.56

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.60

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.56

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1064.9

℄

DESIGN EL = 1064.90

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.0

℄

DESIGN EL = 1065.02

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.2

℄

DESIGN EL = 1065.16

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.1

℄

DESIGN EL = 1065.06

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.3

℄

DESIGN EL = 1065.32

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.5

℄

DESIGN EL = 1065.53

10 20 30 40 50 60 70 80 90 100 110 120 130 140

60 50 40 30 20 10

EXIST EL = 1065.0

℄

DESIGN EL = 1065.01

10 20 30 40 50 60 70 80 90 100 110 120 130 140

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

STORAGE POND #3

** NOTE:  STORAGE POND #3- RIGHT SIDE ONLY.
SEE SHEETS IN SECTION C3.
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STA 363+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 364+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 365+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 366+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 367+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:
1 1:1

STA 368+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:
1 1:1

STA 369+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 370+00

1060

1065

1070

1075

1080

1085

1060

1065

1070

1075

1080

1085

1:1 1:
1

STA 371+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 372+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080
1:1 1:

1

STA 373+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 374+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 375+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 376+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1

1:
1

STA 377+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 378+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080
1:1 1:

1

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.61

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.9

℄

DESIGN EL = 1064.89

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.38

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.64

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1063.2

℄

DESIGN EL = 1063.16

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1062.3

℄

DESIGN EL = 1062.32

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.43

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.40

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.4

℄

DESIGN EL = 1064.38

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1064.6

℄

DESIGN EL = 1064.63

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.1

℄

DESIGN EL = 1065.13

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.1

℄

DESIGN EL = 1065.09

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.6

℄

DESIGN EL = 1065.62

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.2

℄

DESIGN EL = 1065.16

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1065.3

℄

DESIGN EL = 1065.33

10 20 30 40 50 60

60 50 40 30 20 10

EXIST EL = 1066.2

℄

DESIGN EL = 1066.18

10 20 30 40 50 60
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STA 379+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 380+00

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

1:1 1:
1

STA 381+00

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

1:1 1:
1

STA 381+50

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+56

1060

1065

1070

1075

1080

1060

1065

1070

1075

1080

STA 381+57

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+58

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+59

1065

1070

1075

1080

1085

1065

1070

1075

1080

1085

STA 381+60

1075

1080

1075

1080

STA 381+61

1075

1080

1075

1080

STA 381+62

1075

1080
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EXHIBIT 3: PRELIMINARY COST ESTIMATE 



PRELIMINARY CONSTRUCTION COST ESTIMATE

County Ditch No. 59 Improvement
Renville County, MN
FILENAME: H:\RNCO\S15112473\2_Preliminary\A_Calculations\[112473 Preliminary Cost Estimate.xlsx]Engineers Estimate
DATE: January 9, 2018

CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT CD 59 IMPROVEMENT

ITEM  UNIT TOTAL MAIN OPEN DITCH ONLINE STORAGE #1 ONLINE STORAGE #2 ONLINE STORAGE #3 BRANCH 309 BRANCH C
NO. ITEM UNIT PRICE EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT EST. AMOUNT

QUANT. QUANT. QUANT. QUANT. QUANT. QUANT. QUANT.
1 Mobilization & Traffic Control Lump Sum $110,000.00 1.00 $110,000.00 0.35 $38,500.00 0.23 $25,300.00 0.08 $8,800.00 0.06 $6,600.00 0.10 $11,000.00 0.18 $19,800.00
2 Exploratory Excavation Hour $200.00 65 $13,000.00 10 $2,000.00 5 $1,000.00 5 $1,000.00 5 $1,000.00 20 $4,000.00 20 $4,000.00
3 Common Excavation (P) Cubic Yard $2.50 715,000 $1,787,500.00 210,000 $525,000.00 325,000 $812,500.00 105,000 $262,500.00 75,000 $187,500.00
4 Ditch Cleanout Station $200.00 55 $11,000.00 55 $11,000.00
5 Salvage Pipe Culvert Linear Foot $15.00 388 $5,820.00 388 $5,820.00
6 Wearing Course Mixture (SPWEA230B) Ton $110.00 110 $12,100.00 110 $12,100.00
7 Non-wearing Course Mixture (SPNWB230B) Ton $110.00 110 $12,100.00 110 $12,100.00
8 Aggregate Surfacing, Class 1 Ton $20.00 110 $2,200.00 110 $2,200.00
9 Aggregate Base, Class 5 Ton $20.00 875 $17,500.00 800 $16,000.00 25 $500.00 50 $1,000.00

10 Pipe Bedding Material Ton $25.00 3,000 $75,000.00 1,500 $37,500.00 1,500 $37,500.00
11 6" Tile Inlet Each $250.00 10 $2,500.00 5 $1,250.00 5 $1,250.00
12 8" Tile Inlet Each $260.00 35 $9,100.00 15 $3,900.00 5 $1,300.00 15 $3,900.00
13 10" Tile Inlet Each $300.00 10 $3,000.00 10 $3,000.00
14 12" Tile Inlet Each $350.00 30 $10,500.00 10 $3,500.00 5 $1,750.00 15 $5,250.00
15 15" Tile Inlet Each $400.00 5 $2,000.00 5 $2,000.00
16 18" Tile Inlet Each $500.00 5 $2,500.00 5 $2,500.00
17 6" Drain Tile Linear Foot $8.00 1,870 $14,960.00 200 $1,600.00 220 $1,760.00 1,450 $11,600.00
18 8" Drain Tile Linear Foot $10.00 6,860 $68,600.00 200 $2,000.00 760 $7,600.00 5,900 $59,000.00
19 10" Drain Tile Linear Foot $12.00 2,620 $31,440.00 200 $2,400.00 20 $240.00 2,400 $28,800.00
20 12" Drain Tile Linear Foot $16.00 5,590 $89,440.00 100 $1,600.00 2,630 $42,080.00 2,860 $45,760.00
21 15" Drain Tile Linear Foot $20.00 2,130 $42,600.00 100 $2,000.00 450 $9,000.00 1,580 $31,600.00
22 18" Drain Tile Linear Foot $25.00 2,520 $63,000.00 100 $2,500.00 1,680 $42,000.00 740 $18,500.00
23 24" Drain Tile Linear Foot $30.00 3,895 $116,850.00 40 $1,200.00 815 $24,450.00 3,040 $91,200.00
24 30" Drain Tile Linear Foot $40.00 7,070 $282,800.00 40 $1,600.00 4,160 $166,400.00 2,870 $114,800.00
25 36" Drain Tile Linear Foot $50.00 5,150 $257,500.00 1,425 $71,250.00 3,725 $186,250.00
26 6" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $16.00 200 $3,200.00 200 $3,200.00
27 8" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $18.00 300 $5,400.00 300 $5,400.00
28 10" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $22.00 300 $6,600.00 300 $6,600.00
29 12" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $24.00 300 $7,200.00 300 $7,200.00
30 15" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $30.00 200 $6,000.00 200 $6,000.00
31 18" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $32.00 200 $6,400.00 200 $6,400.00
32 24" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $42.00 60 $2,520.00 60 $2,520.00
33 30" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $50.00 20 $1,000.00 20 $1,000.00
34 42" CS Drain Tile Outlet Pipe w Rodent Guard Linear Foot $80.00 40 $3,200.00 20 $1,600.00 20 $1,600.00
35 15" CS Pipe Culvert Linear Foot $40.00 920 $36,800.00 920 $36,800.00
36 15" CS Safety Apron Each $300.00 23 $6,900.00 23 $6,900.00
37 Install Pipe Culvert Linear Foot $50.00 168 $8,400.00 168 $8,400.00
38 84" RC Pipe Culvert Linear Foot $500.00 144 $72,000.00 144 $72,000.00
39 96" RC Pipe Culvert Linear Foot $600.00 280 $168,000.00 280 $168,000.00
40 84" RC Pipe Apron Each $4,000.00 4 $16,000.00 4 $16,000.00
41 96" RC Pipe Apron Each $5,000.00 6 $30,000.00 6 $30,000.00
42 Random Riprap, Class II Ton $45.00 800 $36,000.00 800 $36,000.00
43 Random Riprap, Class III Ton $50.00 780 $39,000.00 700 $35,000.00 40 $2,000.00 40 $2,000.00
44 Random Riprap, Class IV Ton $60.00 1,500 $90,000.00 1,500 $90,000.00
45 Filter Berm, Type 5 Linear Foot $50.00 150 $7,500.00 150 $7,500.00
46 Storm Drain Inlet Protection Each $100.00 170 $17,000.00 100 $10,000.00 20 $2,000.00 50 $5,000.00
47 Sediment Control Log, Type Straw Linear Foot $3.00 6,000 $18,000.00 5,000 $15,000.00 500 $1,500.00 250 $750.00 250 $750.00
48 Immediate Ditch Slope Seeding Station $100.00 336 $33,600.00 336 $33,600.00
49 Seeding (Buffer Strip, Storage Disposal Area) Acre $500.00 278.6 $139,300.00 68.0 $34,000.00 92.0 $46,000.00 32.0 $16,000.00 19.0 $9,500.00 22.4 $11,200.00 45.2 $22,600.00
50 Rapid Stabilization, Method 4 Square Yard $2.00 18,300 $36,600.00 8,000 $16,000.00 5,000 $10,000.00 2,500 $5,000.00 2,500 $5,000.00 100 $200.00 200 $400.00

SUBTOTAL ESTIMATED CONSTRUCTION BID ITEMS $3,839,630.00 $1,346,790.00 $896,300.00 $294,050.00 $210,350.00 $400,330.00 $691,810.00

IMPROVEMENT RIGHT-OF-WAY (DITCH WIDENING) ACRE $8,000.00 18.5 $148,000.00 18.5 $148,000.00
IMPROVEMENT RIGHT-OF-WAY (16.5' BUFFER STRIP EACH SIDE) ACRE $8,000.00 26.0 $208,000.00 26.0 $208,000.00
IMPROVEMENT RIGHT-OF-WAY (STORAGE) ACRE $8,000.00 41.0 $328,000.00 22.0 $176,000.00 12.0 $96,000.00 7.0 $56,000.00
TEMPORARY RIGHT-OF-WAY (80' EACH SIDE OF THE DITCH) ACRE $600.00 124.0 $74,400.00 124.0 $74,400.00
TEMPORARY RIGHT-OF-WAY (STORAGE EXCAVATION DISPOSAL) ACRE $600.00 102.0 $61,200.00 70.0 $42,000.00 20.0 $12,000.00 12.0 $7,200.00
TEMPORARY RIGHT-OF-WAY (80' TILE CONSTRUCTION) ACRE $600.00 67.6 $40,560.00 22.4 $13,440.00 45.2 $27,120.00

TOTAL ESTIMATED CONSTRUCTION COST $4,699,790.00 $1,777,190.00 $1,114,300.00 $402,050.00 $273,550.00 $413,770.00 $718,930.00
10% CONSTRUCTION CONTINGENCY $470,300.00 $177,800.00 $111,500.00 $40,300.00 $27,400.00 $41,400.00 $71,900.00
TOTAL ESTIMATED CONSTRUCTION COST $5,170,090.00 $1,954,990.00 $1,225,800.00 $442,350.00 $300,950.00 $455,170.00 $790,830.00
ENGINEERING, VIEWING, LEGAL, PERMITS, ADMIN (20%) $1,034,200.00 $391,000.00 $245,200.00 $88,500.00 $60,200.00 $91,100.00 $158,200.00
TOTAL ESTIMATED PROJECT COST $6,204,290.00 $2,345,990.00 $1,471,000.00 $530,850.00 $361,150.00 $546,270.00 $949,030.00

TOTAL ACRES IN UPSTREAM WATERSHED 9702 9702 9702 9702 1032 835
ESTIMATED PROJECT COST/ACRE $242 $152 $55 $37 $529 $1,137
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