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Background  

From June 1 to June 30, 2014, the Prior Lake-Spring Lake Watershed district received 11.70 inches 
of rain in Township 114 N, Range 22W, Section 3 (Lower Prior Lake) and 13.79 inches of rain in 
Township 114N, Range 22W, Section 16 (Spring Lake) according to precipitation data downloaded 
from the Minnesota Climatology Network. The Lower Prior Lake outlet operated at full capacity 
from the first week of June through the first week in August, resulting in sustained high flows in the 
Prior Lake Outlet Channel (PLOC). During this time, several culverts along the PLOC were washed 
out including the new Gonyea culvert in Segment 4, the County Road 16 culvert at the downstream 
end of Segment 4, and the two culverts under the USFWS gravel maintenance road at the upstream 
end of Segment 8. The water level in Lower Prior Lake dropped below the outlet elevation on 
September 11. After water levels receded in the channel, an inventory of bank erosion was 
requested by the Prior Lake Outlet Channel Joint Powers Agreement members to document the 
channel condition along the entire PLOC and develop a cost estimate and ranking system to guide 
bank restoration activities in each segment.  
 
Methodology 

Bank erosion along the PLOC was assessed from Segment 1 to Segment 8 in mid-September of 
2014. For each segment, the channel was walked from upstream to downstream and the length and 
height of each raw or eroded bank was surveyed. Bank lengths were surveyed using a Trimble sub-
meter handheld GPS unit. For each eroded bank, a start point was logged at the upstream end of the 
bank and a stop point was logged at the downstream end of the bank. Survey points were also 
collected in between start and stop points and along bank meanders. In addition, bank height was 
measured from toe of slope to top of bank at each survey point using a telescopic stadia rod with 
1/100th foot graduations. Following the completion of the erosion assessment, all survey data was 
imported into ArcGIS to measure bank lengths and calculate average bank heights. The length of 
each bank was measured by digitizing between the survey points. To determine priority sites for 
bank restoration, each bank was ranked with a low, moderate, or high priority identifier depending 
on the bank condition. Bank condition was ranked based on the average eroded bank height and 
maximum eroded bank height of each bank. The maximum bank height was measured at the 
highest eroded point along each bank. In general, average bank heights 2.0 feet or less with 
maximum eroded bank heights 3.0 feet or less were rated low priority, average bank heights 
between 2.0 feet and 3.0 feet with maximum eroded bank heights between 3.1 and 4.5 feet were 
rated moderate priority, and average bank heights greater than 3.0 feet with maximum eroded 
bank heights greater than 4.5 feet were rated high priority. 
 
Results 

The following is a summary of bank erosion for each segment. An overview map displays the 
locations of the eroded banks followed by a table that includes the bank ID, location, bank length, 
average bank height, maximum bank height, priority ranking, and estimated cost for each bank 
identified on the map. Due to the orientation and scale of the PLOC, the segments were divided into 
reaches to accommodate map labels and features. The upper, middle, and lower reach labels denote 
the upstream, middle, and downstream sections of the segments respectively.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Segment 1 (Upper Reach) Bank Erosion Location. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Segment 1 (Middle Reach) Bank Erosion Locations 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Segment 1 (Lower Reach) Bank Erosion Locations  



Table 1. Segment 1 Bank Erosion Summary Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 1_LB1 Left Bank 370 2.0 2.5 Low $20,774

Seg 1_RB2 Right Bank 373 2.0 2.6 Low $20,942

Seg 1_RB3 Right Bank 34 2.4 2.8 Low $1,909

Seg 1_RB4 Right Bank 135 1.2 1.2 Low $7,580

Seg 1_RB5 Right Bank 63 1.3 1.8 Low $3,537

Seg 1_LB6 Left Bank 138 1.7 2.4 Low $7,748

Seg 1_RB7 Right Bank 381 2.1 3.0 Low $21,391

Seg 1_LB8 Left Bank 207 1.8 2.1 Low $11,622

Seg 1_LB9 Left Bank 33 2.8 2.8 Low $1,853

Seg 1_RB10 Right Bank 68 2.6 3.0 Low $3,818

Seg 1_RB11 Right Bank 68 2.1 2.5 Low $3,818

Seg 1_RB12 Right Bank 126 2.0 2.2 Low $7,074

Seg 1_LB13 Left Bank 121 2.2 3.0 Low $6,794

Seg 1_LB14 Left Bank 61 1.4 1.9 Low $3,425

Total Length 2178 Segment Total $122,284



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Segment 2 (Upper Reach) Bank Erosion Locations 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Segment 2 (Middle Reach) Bank Erosion Locations 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Segment 2 (Lower Reach) Bank Erosion Locations 



Table 2. Segment 2 Bank Erosion Summary Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 2_RB15 Right Bank 25 3.0 3.0 Moderate $1,558

Seg 2_LB16 Left Bank 161 4.2 8.8 High $10,029

Seg 2_R17 Right Bank 71 2.7 6.0 High $4,414

Seg 2_L18 Left Bank 35 1.9 2.5 Low $2,180

Seg 2_LB19 Left Bank 80 3.7 7.0 High $4,997

Seg 2_R20 Right Bank 200 2.2 3.0 Low $12,414

Seg 2_LB21 Left Bank 142 2.3 6.0 High $8,827

Seg 2_R22 Right Bank 58 3.0 8.0 High $3,613

Seg 2_LB23 Left Bank 19 6.5 7.0 High $1,173

Seg 2_L24 Left Bank 160 2.2 3.1 Moderate $9,922

Seg 2_RB25 Right Bank 28 1.7 2.2 Low $1,765

Seg 2_L26 Left Bank 9 1.8 2.0 Low $558

Seg 2_RB27 Right Bank 14 2.1 2.2 Low $842

Seg 2_L28 Left Bank 86 4.4 7.5 High $5,357

Seg 2_RB29 Right Bank 97 0.8 1.0 Low $6,046

Seg 2_L30 Left Bank 44 2.0 2.4 Low $2,713

Seg 2_RB31 Right Bank 166 2.8 6.5 High $10,307

Seg 2_L32 Left Bank 25 1.0 1.0 Low $1,544

Seg 2_LB33 Left Bank 104 4.7 9.5 High $6,468

Seg 2_R34 Right Bank 22 2.1 3.3 Moderate $1,382

Seg 2_RB35 Right Bank 15 1.5 2.5 Low $949

Seg 2_R36 Right Bank 84 2.3 3.3 Moderate $5,208

Seg 2_LB37 Left Bank 149 1.6 4.5 Moderate $9,265

Seg 2_R38 Right Bank 43 2.1 4.0 Moderate $2,696

Seg 2_LB39 Left Bank 27 1.0 1.8 Low $1,677

Seg 2_R40 Right Bank 82 1.8 2.8 Low $5,075

Seg 2_LB41 Left Bank 78 1.4 3.0 Low $4,854

Seg 2_L42 Left Bank 14 1.2 2.2 Low $882

Total Length 2037 Segment Total $126,714



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Segment 3 (Upper Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Segment 3 (Lower Reach) Bank Erosion Locations 



Table 3. Segment 3 Bank Erosion Summary Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 3_RB43 Right Bank 157 2.0 3.9 Moderate $9,646

Seg 3_L44 Left Bank 71 2.4 4.2 Moderate $4,396

Seg 3_LB45 Left Bank 83 1.6 2.7 Low $5,104

Seg 3_R46 Right Bank 108 1.5 2.9 Low $6,621

Seg 3_LB47 Left Bank 22 1.8 2.5 Low $1,339

Seg 3_L48 Left Bank 130 3.6 8.0 High $8,025

Seg 3_RB49 Right Bank 46 1.6 3.1 Low $2,802

Seg 3_L50 Left Bank 112 4.2 6.8 High $6,897

Seg 3_LB51 Left Bank 14 2.5 3.0 Low $889

Seg 3_R52 Right Bank 34 1.9 2.5 Low $2,082

Seg 3_RB53 Right Bank 24 1.4 2.3 Low $1,483

Seg 3_L54 Left Bank 132 1.8 2.8 Low $8,107

Total Length 932 Segment Total $57,390



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Segment 4 (Upper Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Segment 4 (Middle Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11. Segment 4 (Lower) Bank Erosion Locations 



Table 4. Segment 4 Bank Erosion Summary Table 

 
 
 

Note that the outlet channel through the Miller property located between Pike Lake Trail and the 
Jackson field road crossing was not assessed. The channel will be reconstructed in 2015 under a 
separate contract.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 4_LB55 Left Bank 10 1.4 2.0 Low $572

Seg 4_LB56 Left Bank 139 1.7 2.5 Low $7,844

Seg 4_RB57 Right Bank 220 1.3 1.7 Low $12,360

Seg 4_RB58 Right Bank 58 2.7 4.0 Moderate $3,242

Seg 4_LB59 Left Bank 263 1.4 2.0 Low $14,819

Seg 4_RB60 Right Bank 152 0.9 1.0 Low $8,560

Seg 4_RB61 Right Bank 585 2.4 4.5 High $32,949

Seg 4_RB62 Right Bank 271 1.5 2.5 Low $15,245

Seg 4_LB63 Left Bank 260 1.3 1.5 Low $14,652

Seg 4_LB64 Left Bank 482 1.4 2.5 Low $27,150

Seg 4_RB65 Right Bank 166 2.2 2.3 Low $9,330

Seg 4_RB66 Right Bank 35 1.2 1.3 Low $1,970

Seg 4_LB67 Left Bank 606 3.1 7.5 High $34,128

Seg 4_RB68 Right Bank 783 2.4 5.3 High $44,094

Seg 4_LB69 Left Bank 185 1.6 3.1 Low $10,420

Seg 4_RB70 Right Bank 174 1.7 2.6 Low $9,814

Seg 4_LB71 Left Bank 65 1.7 2.5 Low $3,667

Total Length 4456 Segment Total $250,817



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. Segment 5 (Upper Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13. Segment 5 (Middle Reach East) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14. Segment 5 (Middle Reach West) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. Segment 5 (Lower Reach) Bank Erosion Locations 



Table 5. Segment 5 Bank Erosion Summary Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 5_RB72 Right Bank 90 1.3 2.0 Low $5,155

Seg 5_LB73 Left Bank 48 1.5 2.5 Low $2,719

Seg 5_LB74 Left Bank 326 1.6 2.3 Low $18,599

Seg 5_RB75 Right Bank 15 1.2 1.3 Low $830

Seg 5_RB76 Right Bank 276 1.8 2.5 Low $15,740

Seg 5_LB77 Left Bank 11 1.2 1.4 Low $648

Seg 5_RB78 Right Bank 73 0.6 0.6 Low $4,142

Seg 5_LB79 Left Bank 67 1.2 1.3 Low $3,840

Seg 5_RB80 Right Bank 173 1.3 2.0 Low $9,850

Seg 5_LB81 Left Bank 141 1.2 1.5 Low $8,063

Seg 5_LB82 Left Bank 227 1.6 2.5 Low $12,936

Seg 5_RB83 Right Bank 28 1.0 1.0 Low $1,591

Seg 5_RB84 Right Bank 22 1.6 2.5 Low $1,279

Seg 5_RB85 Right Bank 50 1.4 1.8 Low $2,854

Seg 5_RB86 Right Bank 83 2.0 2.5 Low $4,710

Seg 5_RB87 Right Bank 128 2.7 6.0 High $7,287

Seg 5_LB88 Left Bank 24 1.2 1.2 Low $1,380

Seg 5_LB89 Left Bank 145 2.1 3.0 Low $8,243

Seg 5_LB90 Left Bank 96 1.8 2.6 Low $5,464

Seg 5_RB91 Right Bank 49 1.8 2.2 Low $2,819

Seg 5_LB92 Left Bank 155 2.1 3.0 Low $8,811

Seg 5_RB93 Right Bank 133 1.8 2.0 Low $7,607

Seg 5_RB94 Right Bank 786 2.5 3.3 Moderate $44,823

Seg 5_LB95 Left Bank 783 2.9 5.0 High $44,631

Total Length 3930 Segment Total $224,022



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16. Segment 6 (Upper Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 17. Segment 6 (Lower Reach) and Segment 7 (Upper Reach) Bank Erosion Locations 



Table 6. Segment 6 Bank Erosion Summary Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 6_RB131 Right Bank 974 2.2 3.0 Low $57,090

Seg 6_LB132 Left Bank 913 2.5 3.2 Moderate $53,489

Seg 6_LB133 Left Bank 120 2.0 3.0 Low $7,011

Total Length 2007 Segment Total $117,591



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 18. Segment 7 (Middle Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19. Segment 7 (Lower Reach) Bank Erosion Locations 



Table 7. Segment 7 Bank Erosion Summary Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 7_RB96 Right Bank 32 1.1 1.1 Low $1,977

Seg 7_LB97 Left Bank 52 2.8 4.0 Moderate $3,189

Seg 7_RB98 Right Bank 156 2.1 3.2 Moderate $9,570

Seg 7_LB99 Left Bank 29 2.1 3.2 Moderate $1,763

Seg 7_LB100 Left Bank 68 4.8 10.0 High $4,168

Seg 7_RB101 Right Bank 395 2.0 4.2 Moderate $24,204

Seg 7_LB102 Left Bank 49 1.6 2.4 Low $3,023

Seg 7_LB103 Left Bank 149 3.4 8.0 High $9,157

Seg 7_LB104 Left Bank 29 1.0 1.0 Low $1,764

Seg 7_LB105 Left Bank 81 1.9 2.0 Low $4,955

Seg 7_RB106 Right Bank 39 3.1 4.0 Moderate $2,378

Seg 7_RB107 Right Bank 124 2.5 3.5 Moderate $7,576

Seg 7_LB108 Left Bank 143 2.6 6.0 High $8,750

Seg 7_LB109 Left Bank 98 3.9 7.0 High $6,016

Seg 7_LB110 Left Bank 52 3.3 6.5 High $3,167

Seg 7_RB111 Right Bank 81 2.3 3.0 Low $4,947

Seg 7_RB112 Right Bank 52 2.4 4.0 Moderate $3,182

Seg 7_RB113 Right Bank 85 3.5 7.5 High $5,186

Seg 7_RB134 Right Bank 52 1.7 2.5 Low $3,212

Seg 7_RB135 Right Bank 122 1.8 2.5 Low $7,458

Total Length 1888 Segment Total $115,640



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20. Segment 8 (Upper Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 21. Segment 8 (Middle Reach) Bank Erosion Locations 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 22. Segment 8 (Lower Reach) Bank Erosion Locations 



Table 8. Segment 8 Bank Erosion Summary Table 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bank ID Location Length [ft.]

Average 

Height [ft.]

Max 

Height [ft.]

Priority 

Ranking

Preliminary Estimate 

of Probable Cost

Seg 8_LB114 Left Bank 29 1.3 2.5 Low $1,771

Seg 8_RB115 Right Bank 69 2.2 3.8 Moderate $4,167

Seg 8_RB116 Right Bank 108 1.6 3.1 Low $6,521

Seg 8_LB117 Left Bank 13 1.0 1.0 Low $789

Seg 8_LB118 Left Bank 44 1.8 3.5 Moderate $2,646

Seg 8_LB119 Left Bank 162 2.0 3.2 Moderate $9,803

Seg 8_LB120 Left Bank 122 2.3 4.0 Moderate $7,384

Seg 8_RB121 Right Bank 80 2.4 4.5 High $4,835

Seg 8_RB122 Right Bank 150 1.8 4.2 Moderate $9,079

Seg 8_RB123 Right Bank 95 2.6 4.2 Moderate $5,740

Seg 8_LB124 Left Bank 1371 2.7 6.5 High $83,111

Seg 8_RB125 Right Bank 89 3.5 8.0 High $5,371

Seg 8_RB126 Right Bank 696 2.4 5.0 High $42,176

Seg 8_RB127 Right Bank 48 2.0 3.2 Moderate $2,883

Seg 8_RB128 Right Bank 12 2.0 3.5 Moderate $743

Seg 8_RB129 Right Bank 249 4.4 8.0 High $15,073

Seg 8_LB130 Left Bank 83 1.4 2.3 Low $5,046

Total Length 3416 Segment Total $207,140



Stream Bank Stabilization and Estimated Costs 

A standard bank stabilization practice was used to develop preliminary estimated costs to address 
the channel instabilities identified along the PLOC segments. This practice includes re-shaping the 
stream banks to a 3:1 slope and installing native seed (MNDOT mix 34-261), mulch material (type 3 
clean grain straw), erosion control blanket (DeKoWe ® 700 or equal product made of biodegradable 
woven coir fiber), and boulders along the toe of the slope (boulder toe). The general sequence of 
construction includes mobilization of heavy machinery, construction access clearing and 
installation of a rock entrance, site clearing of brush and trees along the banks that are to be re-
shaped, bank shaping with an excavator and/or dozer, installation of boulder toe, installation of 
native seed and type 3 mulch, installation of erosion control blanket, staking of blanket with 
wooden stakes (dead stout stakes), and general site cleanup and seeding of access routes.  
 
The estimated costs are based on typical application rates and quantities of material used for 
standard bank stabilization. This includes installing boulder toe at a rate of 0.6 tons of rock per 
linear foot, overlapping erosion control blanket by a minimum of 6 inches, applying mulch material 
at a rate of one ton per acre, and applying native seed at a rate of 31.5 pounds per acre. The 
estimated costs assume the district has easements along the entire PLOC and that there are no 
additional costs associated with obtaining temporary or permanent easements. 
 
The following table summarizes the cost for bank stabilization broken down per segment. 
 
Table 9. Summary of Bank Erosion and Estimated Costs 

 
 

Segment Total Bank Erosion [ft.]

Preliminary Estimate of 

Probable Cost

1 2178 $122,284

2 2037 $126,714

3 932 $57,390

4 4456 $250,817

5 3930 $224,022

6 2007 $117,591

7 1888 $115,640

8 3416 $207,140

Grand Total 20844 $1,221,598


