
City of East Bethel   
City Council Agenda 
Work Session - 6:30 PM 
Date: June 15, 2011 
 
 
  Item 
 
6:30 PM 1.0 Call to Order 
 
6:31 PM 2.0 Adopt Agenda 
 
6:32 PM 3.0 Presentation Larry Schedin, Consultant, LLS Resources, LLC 
   GRE Route Analysis and Selection  
 
7:00 PM 4.0 Council Discussion 
 
7:20 PM 5.0 Adjourn 
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DATA TYPE Route A 
(ATHENS 

TWP)

Route A 
(EAST 

BETHEL)

Route A 
(LINWOOD 

TWP)

Route A 
(TOTAL)

Route B 
(ATHENS 

TWP)

Route B 
(EAST 

BETHEL)

Route B 
(LINWOOD 

TWP)

Route B 
(TOTAL)

Route B' 
(ATHENS 

TWP)

Route B' 
(EAST 

BETHEL)

Route B' 
(LINWOOD 

TWP)

CORRIDORS
1 Total Route Length (miles) 2.00 5.80 2.66 10.46 2.29 5.57 4.14 12.00 4.30 1.86 4.14
2 Total Route Acres (Includes road ROW) 

assumed 70' along road , 70' double circuit 
and 100' cross-country

16.97 405.87 189.32 734.96 160.21 389.88 292.87 842.96 361.12 130.51 292.87

3 Total Route Acres (excludes road ROW) 100' 
cross county, 70' double circuit and 38' along 
road ROW

16.97 252.48 107.16 499.42 150.87 243.80 163.38 558.05 351.83 70.85 163.38

4 New Transmission Line (Miles) 0.00 4.79 2.66 7.46 0.29 4.56 4.14 9.00 2.30 1.86 4.14

5 New Cross-Country Transmission Line (Miles) 0.00 0.00 0.10 0.10 0.00 0.00 0.10 0.10 2.01 0.00 0.10

6 New Transmission Line right of way (Acres) 0.00 40.75 22.99 63.74 2.48 38.81 35.57 76.85 26.90 15.85 35.57

7 Double circuit Existing Transmission Line 
(Miles)

2.00 1.00 0.00 3.00 2.00 1.00 0.00 3.00 1.99 0.00 0.00

8 Corridor Sharing - Existing Distribution OH 
(Miles)

0.00 2.32 1.32 3.64 0.16 2.29 2.02 4.48 0.16 0.96 2.02

HOMES
9 0-100 ft  from Route Centerline 0.00 0.00 0.00 0.00 0.00 2.00 2.00 4.00 0.00 2.00 2.00

10 0-200 from  Route Centerline 0.00 30.00 14.00 44.00 0.00 17.00 22.00 39.00 0.00 16.00 22.00

11 0-300 ft  from Route Centerline 0.00 57.00 30.00 87.00 0.00 28.00 41.00 69.00 0.00 22.00 41.00

FARMLANDS
12 Farmland within the ROW (Acres) 6.57 6.29 0.00 12.85 7.27 9.02 0.00 16.29 7.59 1.14 0.00

WETLANDS
13 Total wetlands within the ROW (Acres) 2.39 0.45 0.46 3.29 2.39 1.38 0.48 4.25 5.82 2.90 0.51

14 Total wetlands within the ROW (Acres)
15 Number of Wetlands Crossed 6.00 13.00 10.00 29.00 7.00 17.00 11.00 35.00 14.00 16.00 11.00

16 Total Wetlands within Existing Transmission 
ROW (Acres)

4.77 0.47 0.00 5.24 4.77 0.47 0.00 5.24 4.77 0.47 0.00

17 Number of Wetlands Crossed in Existing 
Transmission ROW 

6.00 2.00 0.00 8.00 6.00 2.00 0.00 8.00 6.00 2.00 0.00

18 Forested wetlands in ROW (Acres) 0.00 0.02 0.09 0.11 0.00 0.06 0.06 0.12 2.94 1.87 0.09

19 Number of Forested Wetlands Crossed 0.00 1.00 4.00 5.00 0.00 2.00 3.00 5.00 5.00 5.00 3.00



20 All wetlands in ROW Min Length (Miles) 0.40 0.04 0.01 0.45 0.40 0.04 0.01 0.45 1.28 0.00 0.01

21 All wetlands in ROW Max Length (Miles) 0.40 0.04 0.11 0.55 0.40 0.11 0.11 0.62 1.28 0.07 0.11

22 Number of Forested Wetlands Crossed
23 Forested wetlands in ROW Min Length  (Miles) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.79 0.00 0.00

24 Forested wetlands in ROW Max Length (Miles) 0.00 0.00 0.04 0.04 0.00 0.00 0.04 0.04 0.79 0.00 0.04

25 Total Forested Wetlands within Existing 
Transmission ROW (Acres)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

26 Number of Forested Wetlands Crossed in 
Existing Transmission ROW

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

27 Non-Forested wetlands in ROW Min Length  
(Miles)

0.40 0.04 0.01 0.45 0.40 0.04 0.01 0.45 0.49 0.00 0.01

28 Non-Forested wetlands in ROW Max Length 
(Miles)

0.40 0.04 0.07 0.51 0.40 0.11 0.07 0.58 0.49 0.07 0.07

PWI WATERS
29 Number of Perennial Streams and Rivers 

crossed by Intended Centerline
0.00 1.00 1.00 2.00 0.00 1.00 1.00 2.00 1.00 0.00 1.00

30 Number of Intermittent Streams and Rivers 
crossed by Intended Centerline

1.00 0.00 0.00 1.00 1.00 2.00 0.00 3.00 1.00 1.00 0.00

31 Number of PWI Streams Crossed by Intended 
CL

0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00

32 Number of PWI Wetlands within Route 0.00 0.00 1.00 1.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00
33 Number of PWI Lakes within ROW 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 0.00 2.00 0.00
34 Number of PWI Wetlands within ROW 0.00 0.00 1.00 1.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00

ENVIRONMENTAL
35 Trees Clearing along ROW (Acres) 0.00 8.58 5.65 14.23 0.01 8.96 7.81 16.77 8.82 5.45 7.81

36 Trees  along ROW (Miles) 0.00 2.32 1.59 3.91 0.00 4.45 2.08 6.54 0.73 1.26 2.08
37 Number of MCBS Biodiversity sites crossed 1.00 2.00 2.00 5.00 1.00 2.00 2.00 5.00 1.00 1.00 2.00

38 Biodiversity area (acres) in corridor 4.09 2.36 4.40 10.85 4.10 9.80 4.40 18.30 16.08 4.31 4.40

39 Number of WMAs crossed in Route 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40 Number of SNAs crossed in Route 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
41 State Park within 1 mile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42 Number of WPA within 1 mile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43 Rare Natural Features - Zoological within 500 

ft
0.00 26.00 2.00 28.00 2.00 11.00 3.00 16.00 8.00 3.00 3.00

44 Rare Natural Features - Botanical within 100 ft 0.00 11.00 0.00 11.00 2.00 9.00 0.00 11.00 5.00 4.00 0.00

45 Rare Natural Features - Ecological within 100 
ft

0.00 6.00 1.00 7.00 0.00 3.00 1.00 4.00 2.00 0.00 1.00

46 Number of Archaeological sites within 1/2 mile 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00

47 Number of Archaeological sites within 1 mile 1.00 0.00 7.00 8.00 2.00 1.00 7.00 10.00 2.00 1.00 7.00

48 Number of Historical sites within 1/2 mile 0.00 0.00 2.00 2.00 0.00 0.00 2.00 2.00 0.00 0.00 2.00
49 Number of Historical sites within 1 mile 1.00 1.00 3.00 5.00 1.00 0.00 3.00 4.00 1.00 0.00 3.00
50 Archaeological Probability Very High (Miles) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



51 Archaeological Probability  High (Miles) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 Archaeological Probability Moderate (Miles) 0.00 0.00 2.57 2.57 0.00 1.05 2.57 3.61 0.00 1.05 2.57

53 Archaeological Probability Low (Miles) 2.00 5.80 0.10 7.89 2.29 4.52 1.58 8.39 4.30 0.82 1.58
54 Archaeological Probability NA (Miles) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ENGINEERING
55 Number of Turns over 10 degrees (Point of 

Inflections or Pis)
56 Number of Turns >35 degrees (Point of 

Inflections or Pis)
57 Number of Street Crossings 1.00 15.00 5.00 21.00 2.00 8.00 6.00 16.00 4.00 4.00 7.00
58 Number of Transmission line Dead End 

Structures
59 Number of Significant Turns 0.00 5.00 4.00 9.00 0.00 11.00 5.00 16.00 1.00 4.00 4.00



Route B' 
(TOTAL)

Route C 
(ATHENS 

TWP)

Route C 
(EAST 

BETHEL)

Route C 
(LINWOOD 

TWP)

Route C 
(TOTAL)

Route C' 
(ATHENS 

TWP)

Route C' 
(EAST 

BETHEL)

Route C' 
(LINWOOD 

TWP)

Route C' 
(TOTAL)

Route D 
(ATHENS 

TWP)

Route D 
(EAST 

BETHEL)

Route D 
(LINWOOD 

TWP)

Route D 
(TOTAL)

Route E 
(ATHENS 

TWP)

Route E 
(EAST 

BETHEL)

Route E 
(LINWOOD 

TWP)

10.30 2.00 9.29 3.07 14.36 2.00 7.37 3.07 12.43 2.00 13.14 3.91 19.04 4.98 1.43 4.14
784.51 139.77 650.24 217.77 1007.78 139.77 515.61 214.89 870.28 139.77 919.95 276.26 1335.98 348.56 100.05 292.87

586.06 139.77 463.17 122.61 725.55 139.77 312.06 119.73 571.56 139.77 739.42 154.36 1033.56 189.22 54.31 163.38

8.31 0.00 5.85 3.07 8.92 0.00 6.36 2.97 9.33 0.00 5.64 3.91 9.55 4.98 1.43 4.14

2.11 0.00 0.00 0.10 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10

78.32 0.00 49.70 26.45 76.14 0.00 54.07 25.28 79.35 0.00 47.96 33.55 81.50 42.33 12.15 35.57

1.99 2.00 3.44 0.00 5.44 2.00 1.00 0.10 3.10 2.00 7.50 0.00 9.50 0.00 0.00 0.00

3.14 0.00 1.55 1.52 3.07 0.00 3.09 1.52 4.61 0.00 2.82 1.93 4.75 2.26 0.75 2.02

4.00 0.00 5.00 2.00 7.00 0.00 0.00 2.00 2.00 0.00 14.00 1.00 15.00 0.00 2.00 2.00

38.00 0.00 64.00 22.00 86.00 0.00 35.00 22.00 57.00 0.00 163.00 33.00 196.00 21.00 15.00 22.00

63.00 0.00 91.00 38.00 129.00 0.00 66.00 38.00 104.00 0.00 233.00 59.00 292.00 35.00 21.00 41.00

8.73 6.57 13.53 1.15 21.24 6.57 8.21 1.15 15.92 6.57 8.22 0.00 14.78 7.41 0.19 0.00

9.23 1.94 2.73 1.27 5.94 2.39 0.53 1.27 4.18 2.39 4.76 0.99 8.14 1.02 0.78 0.51

41.00 6.00 20.00 11.00 37.00 6.00 15.00 11.00 32.00 6.00 31.00 7.00 44.00 17.00 6.00 11.00

5.24 4.77 4.18 0.00 8.95 4.77 2.90 0.00 7.67 4.77 5.25 0.00 10.02 0.00 0.00 0.00

8.00 6.00 6.00 0.00 12.00 6.00 2.00 0.00 8.00 6.00 15.00 0.00 21.00 0.00 0.00 0.00

4.90 0.00 0.68 0.55 1.23 0.00 0.05 0.54 0.59 0.00 1.85 0.49 2.34 0.48 0.00 0.09

13.00 0.00 3.00 3.00 6.00 0.00 2.00 3.00 5.00 0.00 8.00 2.00 10.00 9.00 0.00 3.00



1.30 0.40 0.39 0.01 0.79 0.40 0.04 0.01 0.45 0.40 0.58 0.01 0.99 0.00 0.00 0.01

1.46 0.40 0.47 0.28 1.15 0.40 0.04 0.29 0.72 0.40 0.80 0.22 1.41 0.11 0.07 0.11

0.79 0.00 0.11 0.00 0.11 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.16 0.00 0.00 0.00

0.83 0.00 0.11 0.05 0.16 0.00 0.00 0.05 0.05 0.00 0.35 0.05 0.40 0.00 0.00 0.04

0.00 0.00 1.28 0.00 1.28 0.00 0.00 0.00 0.00 0.00 2.03 0.00 2.03 0.00 0.00 0.00

0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 3.00 0.00 0.00 0.00

0.50 0.40 0.28 0.01 0.69 0.40 0.04 0.01 0.45 0.40 0.42 0.01 0.83 0.00 0.00 0.01

0.63 0.40 0.36 0.23 0.99 0.40 0.04 0.23 0.67 0.40 0.45 0.17 1.02 0.11 0.07 0.07

2.00 0.00 2.00 1.00 3.00 0.00 1.00 1.00 2.00 0.00 4.00 2.00 6.00 1.00 0.00 1.00

2.00 1.00 2.00 0.00 3.00 1.00 0.00 0.00 1.00 1.00 2.00 0.00 3.00 1.00 1.00 0.00

1.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00 2.00 0.00 0.00

3.00 0.00 3.00 3.00 3.00 0.00 0.00 3.00 3.00 0.00 2.00 2.00 4.00 0.00 1.00 2.00
2.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00
3.00 0.00 3.00 3.00 3.00 0.00 0.00 3.00 3.00 0.00 2.00 2.00 4.00 0.00 1.00 2.00

22.08 0.00 12.85 6.81 19.66 0.00 11.67 6.81 18.47 0.00 7.15 8.14 15.29 6.87 3.77 7.81

4.07 0.00 3.21 1.94 5.15 0.00 3.16 1.94 5.10 0.00 2.57 2.55 5.12 1.80 0.92 2.08
4.00 1.00 2.00 1.00 4.00 1.00 2.00 1.00 4.00 1.00 2.00 1.00 4.00 1.00 1.00 2.00

24.79 4.09 1.18 1.97 7.23 4.09 2.67 1.97 8.72 4.09 1.26 1.88 7.22 4.57 0.84 4.40

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14.00 0.00 3.00 8.00 11.00 0.00 24.00 8.00 32.00 0.00 8.00 14.00 22.00 3.00 6.00 3.00

9.00 0.00 0.00 0.00 0.00 0.00 11.00 0.00 11.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00

3.00 0.00 0.00 1.00 1.00 0.00 6.00 1.00 7.00 0.00 1.00 2.00 3.00 0.00 1.00 1.00

1.00 0.00 1.00 2.00 3.00 0.00 0.00 2.00 2.00 0.00 0.00 4.00 4.00 1.00 1.00 0.00

10.00 1.00 2.00 8.00 11.00 1.00 0.00 8.00 9.00 1.00 2.00 10.00 13.00 2.00 1.00 7.00

2.00 0.00 2.00 3.00 5.00 0.00 0.00 3.00 3.00 0.00 0.00 3.00 3.00 1.00 0.00 2.00
4.00 1.00 2.00 4.00 7.00 1.00 1.00 4.00 5.00 1.00 0.00 4.00 5.00 1.00 0.00 3.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



0.00 0.00 0.00 1.23 1.23 0.00 0.00 1.23 1.23 0.00 0.00 1.23 1.23 0.00 0.00 0.00
3.61 0.00 0.00 0.52 0.52 0.00 0.52 0.52 0.00 0.00 0.52 0.52 2.25 1.43 2.57

6.69 2.00 9.29 1.31 12.60 2.00 7.37 1.31 10.68 2.00 3.44 0.10 5.54 2.73 0.00 1.58
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.70 2.05 11.75 0.00 0.00 0.00

15.00 2.00 21.00 6.00 29.00 2.00 14.00 6.00 22.00 2.00 42.00 10.00 54.00 9.00 3.00 7.00

9.00 0.00 11.00 4.00 15.00 0.00 8.00 4.00 12.00 0.00 7.00 2.00 9.00 4.00 3.00 4.00



Route E 
(TOTAL)

Route E' 
(ATHENS 

TWP)

Route E' 
(EAST 

BETHEL)

Route E' 
(LINWOOD 

TWP)

Route E' 
(TOTAL)

Route F 
(ATHENS 

TWP)

Route F 
(EAST 

BETHEL)

Route F 
(LINWOOD 

TWP)

Route F 
(TOTAL)

Route F' 
(ATHENS 

TWP)

Route F' 
(EAST 

BETHEL)

Route F' 
(LINWOOD 

TWP)

Route F' 
(OXFORD 

TWP)

Route F' 
(TOTAL)

Route G 
(ATHENS 

TWP)

Route G 
(LINWOOD 

TWP)

10.55 4.97 1.43 4.14 10.54 5.31 1.43 4.14 10.88 5.04 1.43 4.14 2.76 13.37 3.02 2.99
741.49 347.73 100.05 292.87 740.65 371.83 100.05 292.87 764.75 352.72 100.05 292.87 193.04 938.69 211.42 212.13

406.91 188.77 54.31 163.38 406.46 201.85 54.31 163.38 419.54 191.47 54.31 163.38 104.80 513.96 114.77 119.55

10.55 4.97 1.43 4.14 10.54 5.31 1.43 4.14 10.88 5.04 1.43 4.14 2.76 13.37 3.02 2.99

0.10 0.00 0.00 0.10 0.10 0.00 0.00 0.10 0.10 0.00 0.00 0.10 0.00 0.10 0.00 0.10

90.05 42.23 12.15 35.57 89.95 45.15 12.15 35.57 92.87 42.83 12.15 35.57 23.44 113.99 25.67 25.76

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5.03 2.47 0.75 2.02 5.24 1.51 0.75 2.02 4.28 2.33 0.75 2.02 1.35 6.45 1.51 1.04

4.00 0.00 2.00 2.00 4.00 3.00 2.00 2.00 7.00 1.00 2.00 2.00 0.00 5.00 1.00 2.00

58.00 16.00 15.00 22.00 53.00 24.00 15.00 22.00 61.00 18.00 15.00 22.00 9.00 64.00 13.00 23.00

97.00 28.00 21.00 41.00 90.00 21.00 21.00 41.00 83.00 27.00 21.00 41.00 16.00 105.00 15.00 39.00

7.60 7.79 0.19 0.00 7.98 7.71 0.19 0.00 7.90 9.54 0.19 0.00 4.48 14.20 6.57 0.00

2.31 1.26 0.78 0.51 2.55 1.36 0.78 0.51 2.65 0.68 0.78 0.51 0.96 2.93 0.39 0.95

34.00 18.00 6.00 11.00 35.00 21.00 6.00 11.00 38.00 16.00 6.00 11.00 15.00 48.00 11.00 18.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.57 0.48 0.00 0.09 0.57 0.69 0.00 0.09 0.78 0.43 0.00 0.09 0.21 0.73 0.24 0.12

12.00 8.00 0.00 3.00 11.00 10.00 0.00 3.00 13.00 7.00 0.00 3.00 2.00 12.00 5.00 4.00



0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.03 0.04 0.00 0.14

0.29 0.11 0.07 0.11 0.28 0.03 0.07 0.11 0.20 0.00 0.07 0.11 0.09 0.26 0.00 0.25

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.00 0.00 0.04 0.04 0.00 0.00 0.04 0.04 0.00 0.00 0.04 0.05 0.08 0.00 0.03

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.03 0.04 0.00 0.14

0.25 0.11 0.07 0.07 0.25 0.03 0.07 0.07 0.17 0.00 0.07 0.07 0.04 0.18 0.00 0.22

2.00 1.00 0.00 1.00 2.00 3.00 0.00 1.00 4.00 2.00 0.00 1.00 1.00 4.00 1.00 1.00

2.00 1.00 1.00 0.00 2.00 1.00 1.00 0.00 2.00 2.00 1.00 0.00 2.00 5.00 1.00 0.00

2.00 2.00 0.00 0.00 2.00 2.00 0.00 0.00 2.00 2.00 0.00 0.00 0.00 2.00 2.00 3.00

3.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00 0.00 3.00 0.00 2.00
1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00
3.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00 3.00 0.00 1.00 2.00 0.00 3.00 0.00 2.00

18.45 6.64 3.77 7.81 18.22 7.59 3.77 7.81 19.16 4.41 3.77 7.81 1.47 17.45 2.96 5.19

4.80 1.77 0.92 2.08 4.77 1.87 0.92 2.08 4.87 1.29 0.92 2.08 0.71 4.99 0.82 1.58
4.00 1.00 1.00 2.00 4.00 2.00 1.00 2.00 5.00 1.00 1.00 2.00 0.00 4.00 1.00 2.00

9.81 6.85 0.84 4.40 12.09 1.30 0.84 4.40 6.54 0.60 0.84 4.40 0.00 5.84 0.60 1.18

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12.00 3.00 0.00 3.00 6.00 3.00 0.00 3.00 6.00 3.00 0.00 3.00 1.00 7.00 2.00 2.00

5.00 2.00 3.00 0.00 5.00 2.00 3.00 0.00 5.00 2.00 3.00 0.00 0.00 5.00 0.00 0.00

2.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00

2.00 1.00 1.00 0.00 2.00 1.00 1.00 0.00 2.00 1.00 1.00 0.00 0.00 2.00 0.00 4.00

10.00 2.00 1.00 7.00 10.00 1.00 1.00 7.00 9.00 1.00 1.00 7.00 0.00 9.00 0.00 9.00

3.00 1.00 0.00 2.00 3.00 0.00 0.00 2.00 2.00 1.00 0.00 2.00 2.00 5.00 0.00 2.00
4.00 1.00 0.00 3.00 4.00 1.00 0.00 3.00 3.00 2.00 0.00 3.00 2.00 7.00 1.00 3.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.88



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.51 0.00 0.00 0.98 1.49 0.00 0.55
6.24 3.24 1.43 2.57 7.24 3.02 1.43 2.57 7.02 3.27 1.43 2.57 0.44 7.71 2.27 0.46

4.31 1.73 0.00 1.58 3.30 2.29 0.00 1.58 3.87 1.26 0.00 1.58 1.33 4.17 0.75 0.10
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19.00 8.00 3.00 7.00 18.00 11.00 3.00 8.00 22.00 13.00 3.00 8.00 7.00 31.00 9.00 11.00

11.00 5.00 3.00 4.00 12.00 5.00 4.00 4.00 13.00 1.00 4.00 4.00 9.00 18.00 0.00 5.00



Route G 
(OXFORD 

TWP)

Route G 
(TOTAL)

Route G' 
(ATHENS 

TWP)

Route G' 
(LINWOOD 

TWP) *some 
affected 

Route G' 
(OXFORD 

TWP)

Route G' 
(TOTAL)

Route H 
(ATHENS 

TWP)

Route H 
(EAST 

BETHEL)

Route H 
(LINWOOD 

TWP)

Route H 
(TOTAL)

Route I 
(ATHENS 

TWP)

Route I 
(EAST 

BETHEL)

Route I 
(LINWOOD 

TWP)

Route I 
(OXFORD 

TWP)

Route I 
(TOTAL)

Route J 
(ATHENS 

TWP)

5.19 11.20 3.02 6.81 5.19 15.02 4.97 1.43 4.56 10.95 5.04 1.43 4.56 2.76 13.78 3.02
363.21 786.76 211.42 479.52 363.21 1054.15 347.73 100.05 321.77 769.55 352.72 100.05 321.77 193.04 967.58 211.42

197.17 431.49 114.77 264.70 197.17 576.65 188.77 54.31 179.07 422.15 191.47 54.31 179.07 104.80 529.65 114.77

5.19 11.20 3.02 6.81 5.19 15.02 4.97 1.43 4.56 10.95 5.04 1.43 4.56 2.76 13.78 3.02

0.00 0.10 0.00 0.10 0.00 0.10 0.00 0.00 0.10 0.10 0.00 0.00 0.10 0.00 0.10 0.00

44.11 95.54 25.67 58.23 44.11 128.02 42.23 12.15 39.08 93.45 42.83 12.15 39.08 23.44 117.50 25.67

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2.07 4.61 1.51 3.40 2.07 6.97 2.47 0.71 1.81 4.99 2.33 0.71 1.81 1.35 6.19 1.51

1.00 4.00 1.00 3.00 1.00 5.00 0.00 1.00 2.00 3.00 1.00 1.00 2.00 0.00 4.00 1.00

18.00 54.00 13.00 43.00 18.00 74.00 16.00 4.00 24.00 44.00 18.00 4.00 24.00 9.00 55.00 13.00

28.00 82.00 15.00 76.00 28.00 119.00 28.00 9.00 43.00 80.00 27.00 9.00 43.00 16.00 95.00 15.00

6.39 12.96 6.57 1.82 6.39 14.77 7.78 0.00 1.82 9.60 9.49 0.00 1.82 4.48 15.78 13.13

1.31 2.65 0.40 1.26 1.31 2.96 1.26 0.36 1.11 2.73 0.68 0.36 1.14 0.95 3.11 0.31

23.00 52.00 11.00 22.00 23.00 56.00 18.00 2.00 17.00 37.00 16.00 2.00 18.00 12.00 48.00 7.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.27 0.63 0.24 0.15 0.27 0.66 0.48 0.00 0.06 0.53 0.43 0.00 0.06 0.21 0.69 0.24

4.00 13.00 5.00 5.00 4.00 14.00 8.00 0.00 2.00 10.00 7.00 0.00 2.00 2.00 11.00 5.00



0.03 0.16 0.00 0.09 0.03 0.11 0.00 0.00 0.14 0.14 0.00 0.00 0.14 0.03 0.16 0.00

0.09 0.34 0.00 0.12 0.09 0.20 0.11 0.00 0.23 0.34 0.00 0.00 0.23 0.09 0.32 0.00

0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.05 0.08 0.00 0.04 0.05 0.08 0.00 0.00 0.02 0.02 0.00 0.00 0.02 0.05 0.07 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03 0.16 0.00 0.07 0.03 0.10 0.00 0.00 0.14 0.14 0.00 0.00 0.14 0.03 0.16 0.00

0.04 0.26 0.00 0.08 0.04 0.12 0.11 0.00 0.21 0.32 0.00 0.00 0.21 0.04 0.25 0.00

2.00 4.00 1.00 1.00 2.00 4.00 1.00 0.00 1.00 2.00 2.00 0.00 1.00 1.00 4.00 1.00

2.00 3.00 1.00 0.00 2.00 3.00 1.00 1.00 0.00 2.00 2.00 1.00 0.00 2.00 5.00 1.00

0.00 5.00 2.00 0.00 0.00 2.00 2.00 0.00 2.00 2.00 2.00 0.00 2.00 0.00 4.00 1.00

0.00 2.00 0.00 2.00 0.00 2.00 0.00 1.00 2.00 1.00 0.00 1.00 1.00 0.00 2.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00
0.00 2.00 0.00 2.00 0.00 2.00 0.00 1.00 2.00 2.00 0.00 1.00 1.00 0.00 2.00 0.00

8.44 16.60 2.96 15.25 8.44 26.66 6.64 1.79 6.92 15.35 4.41 1.79 6.90 1.47 14.57 2.97

2.36 4.77 0.82 3.92 2.36 7.11 1.77 0.45 2.12 4.34 1.29 0.45 2.11 0.71 4.55 0.82
0.00 3.00 1.00 2.00 0.00 3.00 1.00 1.00 2.00 4.00 1.00 1.00 2.00 0.00 4.00

0.00 1.79 0.60 0.00 4.40 5.01 6.31 0.83 1.18 8.33 0.60 0.83 1.18 0.00 2.62 0.60

1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.00 5.00 2.00 3.00 1.00 6.00 3.00 0.00 2.00 5.00 3.00 0.00 2.00 1.00 6.00 2.00

0.00 0.00 0.00 0.00 0.00 0.00 2.00 3.00 0.00 5.00 2.00 3.00 0.00 0.00 5.00 0.00

0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.00 5.00 0.00 2.00 1.00 3.00 1.00 1.00 4.00 6.00 1.00 1.00 4.00 0.00 6.00 0.00

2.00 11.00 0.00 9.00 2.00 11.00 2.00 1.00 9.00 12.00 1.00 1.00 9.00 0.00 11.00 0.00

2.00 4.00 0.00 2.00 2.00 4.00 1.00 0.00 2.00 3.00 1.00 0.00 2.00 2.00 5.00 0.00
2.00 6.00 1.00 3.00 2.00 6.00 1.00 0.00 3.00 4.00 2.00 0.00 3.00 2.00 7.00 1.00
0.00 1.88 0.00 0.00 0.00 0.00 0.00 0.00 1.88 1.88 0.00 0.00 1.88 0.00 1.88 0.00



2.06 2.62 0.00 0.55 2.06 2.62 0.00 0.00 0.00 0.00 0.51 0.00 0.00 0.98 1.49 0.00
2.22 4.95 2.27 2.57 2.22 7.06 3.24 1.43 0.46 5.13 3.27 1.43 0.46 0.44 5.60 2.27

0.90 1.75 0.75 3.69 0.90 5.35 1.73 0.00 2.21 3.94 1.26 0.00 2.21 1.33 4.81 0.75
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.00 30.00 9.00 12.00 10.00 31.00 8.00 3.00 11.00 22.00 13.00 3.00 11.00 7.00 34.00 9.00

8.00 13.00 0.00 8.00 8.00 16.00 5.00 2.00 5.00 12.00 1.00 2.00 5.00 3.00 11.00 0.00



Route J 
(LINWOOD 

TWP)

Route J 
(OXFORD 

TWP)

Route J 
(TOTAL)

Route K 
(ATHENS 

TWP)

Route K 
(LINWOOD 

TWP)

Route K 
(OXFORD 

TWP)

Route K 
(TOTAL)

5.95 7.88 16.85 3.02 2.99 11.33 17.34
419.52 551.46 1182.40 211.42 212.13 792.87 1216.43

232.13 299.36 646.27 114.77 119.55 430.42 664.74

5.95 7.88 16.85 3.02 2.99 11.33 17.34

0.10 0.00 0.10 0.00 0.10 0.00 0.10

50.95 66.97 143.59 25.67 25.76 96.29 147.72

0.00 0.00 0.00 0.00 0.00 0.00 0.00

2.49 2.71 6.71 1.51 1.04 4.08 6.62

6.00 0.00 7.00 1.00 2.00 0.00 3.00

64.00 19.00 96.00 13.00 23.00 29.00 65.00

104.00 31.00 150.00 15.00 39.00 41.00 95.00

2.26 16.52 31.92 13.13 0.00 20.80 33.93

1.49 2.00 3.80 0.38 0.95 3.15 4.48

20.00 31.00 58.00 10.00 18.00 40.00 68.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.24 0.71 1.19 0.23 0.11 1.52 1.87

4.00 9.00 18.00 4.00 4.00 14.00 22.00



0.14 0.00 0.14 0.00 0.14 0.00 0.14

0.23 0.05 0.27 0.00 0.25 0.05 0.29

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.02 0.05 0.06 0.00 0.03 0.05 0.08

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.14 0.00 0.14 0.00 0.14 0.00 0.14

0.21 0.00 0.21 0.00 0.22 0.00 0.22

2.00 0.00 3.00 1.00 2.00 2.00 5.00

1.00 4.00 6.00 1.00 0.00 7.00 8.00

2.00 0.00 3.00 1.00 2.00 0.00 3.00

2.00 1.00 3.00 0.00 2.00 1.00 3.00
2.00 1.00 3.00 0.00 1.00 1.00 2.00
2.00 1.00 3.00 0.00 2.00 1.00 3.00

11.93 29.11 44.01 2.97 4.87 24.16 32.00

3.08 7.05 10.95 0.82 1.55 5.33 7.71

1.18 2.24 4.02 0.60 1.17 4.51 6.28

0.00 0.00 0.00 0.00 1.00 1.00 2.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.00 4.00 8.00 2.00 2.00 5.00 9.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 5.00 5.00 0.00 0.00 6.00 6.00

4.00 0.00 4.00 0.00 4.00 1.00 5.00

9.00 1.00 10.00 0.00 9.00 3.00 12.00

2.00 0.00 2.00 0.00 2.00 0.00 2.00
3.00 1.00 5.00 1.00 3.00 1.00 5.00
1.88 0.00 1.88 0.00 1.88 0.00 1.88



0.00 0.00 0.00 0.00 0.55 1.08 1.63
0.46 0.44 3.17 2.27 0.46 0.44 3.17

0.10 0.00 0.85 0.75 0.10 0.00 0.85
3.51 7.43 7.43 0.00 0.00 9.80 9.80

25.00 14.00 48.00 9.00 10.00 20.00 39.00

7.00 7.00 14.00 0.00 4.00 13.00 17.00



                                                   DRAFT 
                                       CITY OF EAST BETHEL  
                            ATHENS TO MARTIN LAKE 69 KV LINE  
                                     ROUTE SELECTION REPORT 
 
                                  Prepared by LLS Resources , LLC 
                                     For presentation June 15, 2011 
 
 
I. Introduction 
 
The following report presents the technical and engineering recommendations of LLS Resources, 
LLC, a Minneapolis based consulting firm, regarding the need for and routing of  a 69 KV line 
connecting an eastern portion to a western portion of Great River Energy’s (GRE’s) area 69 KV 
transmission system. This project has been called the Athens to Martin Lake 69 KV Project. 
Results are based on a detailed examination of background materials provided by the City, 
several meetings and telecons with GRE technical representatives (including updates), several 
meetings with the City’s GRE Work Group, and on-site field inspections of the routes and 
substations involved by LLS Resources principals. The work at LLS Resources, LLC was 
conducted by Larry L. Schedin and Rob Hoerauf, both registered professional electrical 
engineers (PE’s) in Minnesota. Separate routes both within and outside the City are evaluated 
along with recommended routes in both areas. 
 
II. Electric Power Supply to City of East Bethel 
 
A. Bulk Transmission and Subtransmission 
 
Great River Energy (GRE), a generation and transmission cooperative headquartered in Maple 
Grove, owns the transmission lines supplying electricity to East Bethel. GRE’s facilities supply 
wholesale electricity to Connexus which in turn distributes the electricity at retail to East Bethel 
homes and businesses. 
 
Electric supply occurs at three successive levels in the following order: 1) bulk transmission, 
230,000 volts (230 KV),  2) subtransmission, 69,000 volts (69 KV) , and 3) distribution, 12,500 
volts (12.5 KV). The 230 KV bulk transmission system supplies GRE’s 69 KV system in the 
north metro area. It originates at Rush City, MN and heads south roughly parallel to highway 
I35W to a point near Hugo where it turns west through Blaine toward Bunker Lake where it 
again turns north to Andover. At Andover, it again turns west toward Elk River and Monticello. 
Over this north metro path, the 230 KV system supplies the 69 KV system via 230 KV-69 KV 
substations located at Linwood, Blaine, Bunker Lake, and Elk River. However, as the north 
metro area grows, it is positioned to further supply GRE’s 69 KV system via new 230 KV-69KV 
substations at locations such as Johnsville and Andover. 
 
 
 
 



B. Distribution System 
 
1. Existing Distribution Supply 
 
The 69 KV subtransmission system presently supplies five distribution substations at 12.5 K, 
portions of which directly serve East Bethel homes and businesses via distribution lines called 
feeders. These are: 
 
a. Cooper’s Corner ( at 237th Ave and Hastings about 1 mile east of Hwy 65) 
 
b. East Bethel (at Viking Blvd about 1 mile west of Hwy 65) 
 
c. Martin Lake ( at Typo Creek Drive near Island Lake in Linwood Township)  
 
d. Soderville (at Hwy 65 and Crosstown Blvd in Soderville)  
 
e. Forest Lake ( at Forest Lake just off Hwy I35W)  
 
According to GRE, peak demands on each distribution substation and the percentage of these 
peak demands supplying homes and businesses in East Bethel are as follows: 
 
Substation                  Peak Demand (MW)            % E. Bethel 
 
Coopers Corner                 7.8 MW                          63% 
East Bethel                       10.8 MW                         76% 
Martin Lake                       9.0 MW                         14% 
Forest Lake                      16.6 MW                          2% 
Soderville                         14.0 MW                          6% 
 
It is important to note that except for Martin Lake, each of the foregoing distribution substations 
is supplied by two or more 69 KV lines. Therefore, if one 69 KV source is out of service, it is 
backed up by one or more remaining 69 KV sources. However, Martin Lake has no such backup 
supply. It is supplied by only one 69 KV line from Linwood Substation near Hwy I35W. This 
line is called a radial feed, and its loss can be replaced only via a complicated switching 
procedure on the 12.5 KV distribution system typically causing lengthy outages. The foregoing 
tabulation and subsequent discussion shows that improving reliability to Martin Lake Substation 
provides direct benefits to residential and business users in East Bethel as well as improving 69 
KV grid area reliability. 
 
2. Future Distribution Supply 
 
Any new area 69 KV line should recognize the possible need to supply new distribution 
substations located on or near alternate routes. We presented  this possibility to GRE, and it 
asked Connexus for plans for new distribution substations within East Bethel. Connexus stated 
that the existing substations are adequate for the near term future, so no new distribution 
substations are planned at this time. 



 
 
III. Project Need (No Build) 
 
GRE’s maps and diagrams show that 69 KV supply to the East Bethel area is via three 69 KV 
lines. Power flow studies simulate operation of these 69 KV lines and show resulting problems if 
any are taken out of service because of weather and other potential problems. Typical 69 KV 
system design requires that loss of a single 69 KV line in a local power grid should not disrupt or 
degrade electric service within the grid. We have reviewed some of the output of these power 
flow studies with GRE personnel. The studies show that outages of any one of these lines at the 
supply end of each causes severe low voltages in the East Bethel area along with high thermal 
loadings at the supply ends of the two lines remaining in service. 
 
The supply lines and critical line sections are as follows: 
 
Supply Source           Critical 69 KV Line Segment 
 
Cambridge                 Cambridge-Cambridge Industrial Park 
Elk River                   Elk River-St Francis                  
Soderville                  Soderville-East Bethel 
 
Information provided by GRE engineers show that repair and/or replacement of these critical line 
segments supplemented by a capacitor bank could cost in the range of 4 to 5 times the $4-$5 
million cost of an Athens-Martin Lake 69 KV line. Additionally, such upgrades would not 
provide 2-way service to Martin Lake Substation, an important goal of the project. Two-way 
service to Martin Lake would otherwise be provided by a second 69 KV line from Hwy I35W 
corridor or the installation of expensive diesel generators, both further adding substantially to the 
cost of alternatives. 
 
In summary, addition of an Athens-Martin Lake 69 KV line avoids the expensive upgrade of 
three other critical 69 KV line segments in the local power grid and provides two-way 69 KV 
supply to Martin Lake Substation. The upgrade avoidance may also be considered a deferral 
depending on future growth in the State Hwy 65 corridor which may eventually require 
conversion to 115 KV. However, based on our limited review of studies conducted by GRE and 
our own observations, we feel that addition of the Athens-Martin Lake 69 KV line is a cost 
effective solution eliminating the two-way service problem to Martin Lake and deferring three 
other 69 KV upgrades. As part of this review, we determined that no 69 KV lines owned by other 
utilities (such as Xcel Energy) were available to supply the study area. Open access requirements 
allow joint use if such lines were available. 
 
We therefore agree that Athens and Martin Lake are reasonable termination points for a new 69 
KV line, but with many routing options between these two points. This eliminates a “no-build” 
alternative. 
 
 
 



 
IV. Potential Operation at 115 KV 
 
GRE representatives have explained that GRE wishes to secure a total right-of-way (R/W) width 
of 70 ft for a single circuit 69 KV line with 38 ft of R/W taken via private easements along a 
roadway and the remaining 32 ft taken within the roadway. During our discussions with East 
Bethel groups, concern was raised regarding future upgrade to 115 KV. Our meeting with GRE’s 
transmission line designer indicates that the line will not be designed so that it can simply be 
reconnected to operate at 115 KV. Such flexibility would not only require a design change but 
would also require a state siting permit as required for new 115 KV lines exceeding 1500 ft in 
length. 
 
 
V. Environmental and Archeological Considerations 
 
A base map showing environmentally sensitive areas was prepared by GRE, and the City 
provided this map (included in the handouts) as the official guide for route selection. 
Additionally, Cedar Creek Reserve spokesperson, Mr. Jeff Corney attended task force meetings 
and provided special guidance regarding the Cedar Creek Reserve. Additionally, GRE retained a 
consultant to locate potentially sensitive archeological and historical areas, some of which are 
shown on the map of environmentally sensitive areas. 
 
VI. Routing Options 
 
In addition to the “no-build” option, we were given 15 route options to consider with option titles 
shown as follows and grouped with the routes listed in order from north to south and sublisted by 
critical corridor. Within the far north and medium north groups, the critical corridors considered 
utilize Sunset Road and Typo Creek Drive. In addition to evaluating previously prepared route 
information, the routes and related termination substations were all visually inspected by two 
representatives of LLS Resources. Maps of the routing options are included in the handouts. 
 
A. Far North and Medium North Groups 
 
1. Sunset Road sub-group 
 
Route E:  Far North, Road 9E to Xylite S, to Road 56E along north edge of Cedar Creek Reserve 
turning S on Durant St to  Fawn Drive (76E) then  Sunset Rd S to Road 26E to Typo Creek Dr S  
  
Route F: Far North, Road 9E to Durant St (45S) to Fawn Drive (76E) to S on Sunset Rd to Road 
26E, then to Typo Creek Dr S 
 
Route F1: Far North, Road 9E to Road 12S&W to Durant St (45S) to Fawn Drive (76E) to S on 
Sunset Rd to Road 26E, then to Typo Creek Dr S 
 
Route E1, Far North: Road 56E to Xylite (56S) (both on north edge of Cedar Creek Reserve) to  
Fawn Drive (76E), to Sunset Rd S to 26E to Typo Creek Dr S. 



 
Route E1, Med North: Road 56E to Xylite (56S)  (both on north edge of Cedar Creek Reserve) to  
Fawn Drive (76E), to Sunset Rd S to 26E to Typo Creek Dr S. 
 
2. Typo Creek Drive sub-group 
 
Route G: Far North, Road 9E to 12S to 20E to Typo Creek Dr S. 
 
Route H : Med North, Road 56E to Xylite (56S)  (both on north edge of Cedar Creek Reserve) to 
12E to Durant St (45S) to  Fawn Drive (76E), then to Typo Creek Dr S 
  
Route H1: Far North, Road 9E to 18S to 20W (north of Typo Lake) then to Typo Creek Dr S 
 
Route I: Far North, Road 9E to Road 12S&W to Durant St (45S) to Fawn Drive (76E) then to 
Typo Creek Dr S 
 
3. Typo Creek Drive and Sunset sub-group 
 
Route G1: Far North, Road 9E to 12S to 20E to Typo Creek Dr S to 29W to Sunset Rd S to 26E 
to Typo Creek Dr S. 
 
B. Central Cut Group 
 
Route B: Central Cut, Road 24E from Coopers Corner to Fawn Drive (76E) to Sunset Rd S to 
26E to Typo Creek Dr S. 
 
Route B1: Central Cut, S from Athens Sub to Route 25 cutting directly across Cedar Creek 
Reserve to Fawn Dr (76E) to Sunset Rd S to 26E to Typo Creek Dr S. 
 
C. Medium South, South and Far South Group 
 
Route A: Med South, 237th Ave E (Rd 24) to Road 26E to Typo Creek Drive S 
 
Route C1: Med South, 237th Ave E (Rd 24) to Road 26E to 15S to Road 22N 
 
Route C: South, Hwy 65 S to Road 74E to Rd 22N 
 
Route D: Far South, Hwy 65 to Viking Blvd (Rd 68E to 22N) 
 
 
VII. Route Attributes 
 
A. Environmental and Archeological Considerations 
 
A base map showing environmentally sensitive areas was prepared by GRE, and the City 
provided this map (included in the handouts) as the official environmental guide for route 



selection. Additionally, Cedar Creek Reserve spokesperson, Mr Jeff Corney attended task force 
meetings and provided special guidance regarding the Cedar Creek Reserve. Additionally, GRE 
retained a consultant to locate potentially sensitive archeological and historical areas, some of 
which are shown on the map of environmentally sensitive areas. 
 
B. Electrical Performance 
 
Important electrical performance factors include: 
 
1. Resistance which impacts electrical losses meaning lost energy simply heating the air 
2. Impedance which negatively impacts voltage drop and causes low voltage problems 
3. Maintenance access and costs such as vegetation control 
4. Exposure to weather 
5. Exposure to other hazards such as road accidents 
6. Structure design and static conductor which mitigates exposure to lighting and other failures. 
 
Foregoing items No. 1-6 are directly related to line length. Shorter line distances therefore 
enhance these factors as well as cost, so distance is considered an important attribute. Also, 
double circuit construction is considered to be less reliable than single circuit construction 
because with single circuit construction, a single event can cause an outage of both circuits. 
 
The horizontal insulator, single 69 KV wood pole structure design proposed by GRE, is 
reasonable, but requires unsightly guy wires at corners, angles and deadends (some which must 
cross roadways). The City may therefore wish to require steel poles at deadends, corners, and 
angles and in certain high density neighborhoods. Laminated wood structures also reduce the 
need for guy wires, but laminated wood is not as effective as steel in reducing unsightly guy 
wires.  
 
C.  Other Route Attributes 
 
Many other attributes can be attached to each route option. However, following are ones which 
we have selected as most important with respect to making a recommendation. The attributes for 
each route option included the attached Route Matrix are: 
 
1. New construction miles 
2. Construction cost ($ millions) 
3. Tree clearing, acres 
4. New easements, acres 
5. Public land easements, miles 
6. Private land easements, miles 
7. Special transmission structures (reinforced or guyed dead ends, corner and angle structures) 
8. Distance to homes from centerline: 
   a) 0-100 ft 
   b) 0-200 ft 
   c) 0-300 ft 
9. Forested wetlands, miles 



10. Non-forested wetlands, miles 
11. Wetlands, acres 
12. Six types of Public Water Inventory (PWI) categories: 
   a) Perennial streams and rivers crossed 
   b) Intermittent streams and rivers crossed 
   c) PWI streams crossed 
   d) No. of wetlands within route 
   e) No. of PWI lakes within ROW 
   f) No. of PWI wetlands within ROW. 
 
The route titles and attributes are all included in the attached matrix, parts 1 and 2 
 
 
VIII. Route Recommendation Within East Bethel  
 
Our May 5, 2011 Agreement with the City specifically states that LLS Resources is to provide 
“… a technical expert opinion regarding the routing of a GRE 69 KV line through the City of 
East Bethel (City).” (emphasis added). 
 
With this specific task in mind, we note the following routes fall largely within the City: 
 
Routes: A, B, B1, C, C1, D 
 
Routes B & B1 were eliminated by the task force at the outset because these travel through the 
center or near center of the Cedar Creek Reserve. Route D was eliminated by the Work Group 
because of its extreme length and circuitous path thereby leaving Routes A, C and C1 as the 
remaining “in City” candidates routes. 
 
A review of the route attributes shows that Route A (mostly following Road 26) is the most 
direct route with significantly less new ROW (7.4 miles total) and less new construction (10.4 
miles total) than all the other candidate routes whether in City or out of City. The other attributes 
of Route A compared to all the other route options (inside or outside the City) are all favorable. 
We therefore recommend Route A as the best route option within the City. 
 
Route A would also accommodate rebuild and relocation of a 3-phase main feeder line as 
underbuild running almost the entire length of the new line. GRE proposes to build the new 69 
KV line mostly along the north side of Hwy 26, whereas the 3-phase feeder is mostly on the 
south side of Road 26. Unless Connexus agrees to install underground service drop crossings of 
Road 26 without added cost, the relocation of distribution facilities to the north side of Road 26 
would result in a number of unsightly service drops which now do not occur.  
 
IX.  Route Recommendation Outside East Bethel 
 
The far north and medium north route sub groupings discussed in the previous route options 
section are mostly outside of the City and were specifically aimed at problem areas going south 
from the far north and medium north routes in order to reach Martin Lake Substation. The two 



potential problem areas are Typo Creek Drive (north of Road 26) and Sunset Drive. After 
observing the number of properties close to the roadway and pinch points along Sunset Drive, we 
concur with the Work Group’s concerns that Sunset Drive should be eliminated from further 
consideration and that Typo Creek Drive would be the preferred alternate for getting from the 
north and far north route options to Martin Lake Substation. This leaves Routes G, H, H1and I as 
the remaining outside-of-City options using Typo Creek Drive and not using Sunset Drive. 
 
Typo Creek Drive includes several pinch points regarding homes, a park, a fire station, a town 
hall, and a cemetery. In addition, a report commissioned by GRE identifies potential significant 
archeological sites and historic preservation uncertainties. We therefore recommend that its use 
should be minimized. Minimum use of Typo Creek Drive is certainly not a characteristic of 
either Route G or H1. Also, Route H follows the north edge of the Cedar Creek Reserve, a less 
desirable path than others according to Mr Corney. This leaves Route I as the remaining route 
which meets the foregoing disadvantages. 
 
However, Route I could be significantly shortened by utilizing Durant Street rather than Route 
12 when heading south off Route 9. We estimate that using this modification the distance could 
be shortened from 13.7 miles to 10.9 miles making the new construction distance close to that 
required for Route A. According to GRE, Hwy. 9 is scheduled for rebuild and widening in 4-5 
years, so this modification of Plan I minimizes the length of line on Hwy 9 (about two miles) 
exposed to rebuild or relocation. We therefore recommend this modification of Route I as the 
best route outside the City. 
 
Prepared by Larry L Schedin PE and Rob Hoerauf PE 
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6/14/2011 EAST BETHEL PROJECT ROUTE  MATRIX 1  
Public Private  

Tree New Land Land Special Homes Homes Homes
Route Route Route Construction Cost Clearing Easements Easements Easements Structures Route CL Route CL Route CL
 ID Location Description Notes (MM) (acres) (acres) (miles) (miles) Req'r. (0-100 ft) (0-200 ft) (0-300 ft)

E Far North Road 9E to Xylite S to Road 56E to north edge 10.5 mi new construction. 3.953$    18 49 0.8 9.7 24 4 58 96
of Cedar Creek. Uses Sunset Road (76).  

F Far North Road 9E to 45.S. 10.9 mi new construction. 3.977$    19 50 0 10.9 21 6 60 94
Uses Sunset Road (76) to Road 26E.  

F1 Far North Road 9E to 12S. Uses Sunset Road (76) to 13.4 mi new construction. 4.785$    17 62 0 13.4 22 4 62 102
Road 26.  

G Far North Road 9E to 12S to Road 20. 11.2 mi new construction. 4.040$    17 52 0.6 10.6 21 3 49 76
Uses Typo (85S).  

G1 Far North Road 9E to 12S to Road 20. Uses Sunset 15.0 mi new construction. 5.245$    17 69 0.6 14.4 21 4 72 116
Road (76) to Road 26.  

H** Far North Road 56 to Xylite S. Uses Sunset Road (76). 11.0 mi new construction. 4.449$    15.4 93.45 Note A Note A 20 3 44 80

J** Far North Road 9E to 18S to 36 to 76. 16.85 mi new construction. 5.437$    44.1 143.59 0.6 16.2 26 7 96 150
Uses Typo (85S).  

K** Far North Road 9E to 18S Road 20. 17.34 mi new construction. 5.606$    32 147.72 0.6 16.7 24 3 65 95
Uses Typo (85S).  

I Far North Road 9E to 12S. Uses Typo (85S). 13.7 mi new construction. 5.119$    14.57 117.5 0 13.7 28 4 55 95
Road 9E to 12S to Road 76.  

E1 Med North Road 56E to Xylite S.. Uses Sunset Road (76) 10.5 mi new construction. 3.927$    18 49 0.8 9.8 20 4 53 89
to Road 26.   

B Central Cut Road 24E to 76E to Road 26. 3.0 mi new dbl ckt. 4.298$    17 42 Note A Note A 13 4 39 68
Uses Sunset Road S. Plus 9.0 mi new const. = 12.0 mi.

B1 Central Cut Routes along the north of Fish Lake. 2.0 mi new dbl ckt. 3.696$    31 54 Note A Note A 13 4 38 62
Uses Sunset Road S to Road 26. Plus 8.3 mi new const. =  10.3 mi.
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6/14/2011 EAST BETHEL PROJECT ROUTE  MATRIX 1  
Public Private  

Tree New Land Land Special Homes Homes Homes
Route Route Route Construction Cost Clearing Easements Easements Easements Structures Route CL Route CL Route CL
 ID Location Description Notes (MM) (acres) (acres) (miles) (miles) Req'r. (0-100 ft) (0-200 ft) (0-300 ft)

A Med South Road 26E to Road 26. 3.0 mi new dbl ckt. 3.678$    14 35 3.3 4.1 10 0 43 84
Avoids Sunset Rd and Typo. Plus 7.4 mi new const. = 10.4 mi.

C1 Med South Road 24 to 26 to 15S to Road 22. 3.0 mi new dbl ckt. 4.323$    19 44 3.3 6.1 13 2 54 99
Avoids Sunset Rd and Typo. Plus 9.4 mi new const. = 12.4 mi.

C South Hwy 65 to Road 74. 5.4 mi new dbl ckt. 5.140$    20 42 0 8.9 15 7 82 121
Avoids Sunset Rd and Typo. Plus 8.9 mi new const. = 14.3 mi.

D Far South Hwy 65 route south to Road 68 9.5 mi new dbl ckt. 7.173$    15 45 Note A Note A 23 14 182 271
and Road 22. Plus 9.5 mi new const. = 19.0 mi.

**Note Changed from "Preliminary Draft" version dated 6/8/11 - former Route H is now Route J, former Route H1 is now route K, present route H is new.

Note A - GRE did not pursue
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6/14/2011 EAST BETHEL PROJECT ROUTE  MATRIX 2
Non-

Forested Forested PWI PWI PWI PWI PWI PWI
Route Route Route Wetlands Wetlands Wetlands Waters Waters Waters Waters Waters Waters
 ID Location Description (miles) (miles) (acres) (Note 1) (Note 2) (Note 3) (Note 4) (Note 5) (Note 6)

E Far North Road 9E to Xylite S to Road 56E to north edge 0.4 1.0 1.8 2 2 1 1 1 2
of Cedar Creek. Uses Sunset Road (76).

F Far North Road 9E to 45.S. 0.6 1.1 1.9 4 2 1 1 1 2
Uses Sunset Road (76) to Road 26E.

F1 Far North Road 9E to 12S. Uses Sunset Road (76) to 0.5 1.3 2.2 5 4 1 1 1 2
Road 26.

 
G Far North Road 9E to 12S to Road 20. 0.4 0.9 2.1 6 3 3 1 0 1

Uses Typo (85S).

G1 Far North Road 9E to 12S to Road 20. Uses Sunset 0.5 1.5 2.4 6 3 1 1 0 2
Road (76) to Road 26.

H** Far North Road 56 to Xylite S. Uses Sunset Road (76). 0.02 0.32 2.73 2 2 2 1 0 2

J** Far North Road 9E to 18S to 36 to 76. 0.06 0.21 3.8 3 6 3 3 3 3
Uses Typo (85S).

K** Far North Road 9E to 18S Road 20. 0.08 0.22 4.48 5 8 3 3 2 3
Uses Typo (85S).

I Far North Road 9E to 12S. Uses Typo (85S). 0.07 0.25 3.11 4 5 4 2 1 2
Road 9E to 12S to Road 76.

E1 Med North Road 56E to Xylite S.. Uses Sunset Road (76) 0.4 1.1 2.0 3 2 2 1 1 2
to Road 26.

B Central Cut Road 24E to 76E to Road 26. 0.1 1.3 6.8 2 3 1 1 1 2
Uses Sunset Road S.
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6/14/2011 EAST BETHEL PROJECT ROUTE  MATRIX 2
Non-

Forested Forested PWI PWI PWI PWI PWI PWI
Route Route Route Wetlands Wetlands Wetlands Waters Waters Waters Waters Waters Waters
 ID Location Description (miles) (miles) (acres) (Note 1) (Note 2) (Note 3) (Note 4) (Note 5) (Note 6)
B1 Central Cut Routes along the north of Fish Lake. 0.8 1.3 7.3 2 2 1 1 1 2

Uses Sunset Road S to Road 26.

A Med South Road 26E to Road 26. 0.1 0.8 5.8 2 1 1 1 0 1
Avoids Sunset Rd and Typo.

         
C1 Med South Road 24 to 26 to 15S to Road 22. 0.3 0.8 6.3 2 1 1 2 0 2

Avoids Sunset Rd and Typo.

C South Hwy 65 to Road 74. 0.4 1.2 9.1 3 3 1 3 1 4
Avoids Sunset Rd and Typo.

D Far South Hwy 65 route south to Road 68 0.7 1.1 9.9 6 3 1 2 1 3
and Road 22.

Notes to Public Water Inventory (PWI) Categories
Note 1 Number of Perennial Streams and Rivers crossed by Intended Centerline.
Note 2 Number of Intermittent Streams and Rivers crossed by Intended Centerline.
Note 3 Number of PWI Streams Crossed by Intended CL.
Note 4 Number of Wetlands within Route.
Note 5 Number of PWI Lakes within ROW.
Note 6 Number of PWI Wetlands within ROW.

**Note Changed from "Preliminary Draft" version dated 6/8/11 - former Route H is now Route J, former Route H1 is now route K, present route H is new.
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