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Appendix A 
Design Data Report  





BISON I WIND PROJECT TRANSMISSION LINE 
MORTON AND OLIVER COUNTIES, NORTH DAKOTA 

 

DESIGN DATA REPORT 
 

Project 
 
▪ Approximately 22.1 mile transmission line. 
▪ Refer to Appendix E, Plan and Profile, for pole locations. 

 

Transmission Line 

GENERAL SPECIFICATIONS 

 

Voltage 230 kV 

Height 70 - 110 feet (wood); 80-150 feet (steel) 

Operating Capacity   629 MW 

Average Span Length 900 feet 

Structure Type H-frame tangent structures 

Minimum Conductor Size 1780 kcmil Aluminum Conductor Steel Supported (ACSS) 

Shield Wire 7/16 inch 

Right-of-Way 130 feet wide, 65 feet of right-of-way on each side of structure 
centerline and an additional 100 foot width to accommodate a 
future 230 kV transmission line 

Average Pole Depth 10 to 12 feet 

Average Pole Diameter 3 feet 

Foundation Type Direct imbed 
 

Associated Facilities  

GENERAL SPECIFICATIONS 

 

Project Substation 

Substation Voltage 230 kV/34.5 kV substation 

Approximate Substation Footprint 3 acres 

Right-of-Way to be acquired 
(includes operation and 
maintenance building) 

10 acres 

Equipment One 230/34.5 kV transformer, switchgear and control house, 
circuit breakers, surge arrestors, ring bus 

Square Butte Substation Improvements 

Equipment Addition of high-voltage switches, circuit breakers, power wiring, 
foundations and supporting structures, conduit, cable, and control 
equipment all within the existing fenced enclosure 

 



 



Minnesota Power  Certificate of Corridor Compatibility/Route Permit Application 

 

December 2009 Appendix B Minnesota Power 
Case # PU-09-587 Bison I wind Project Transmission Line Application Amendment and Supplement 

 
 
 
 

Appendix B  
Studies and Assessments 

(Please refer to the October 2009 Application) 
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December 2009 SHPO Correspondence 





 

HDR Engineering, Inc. 701 Xenia Avenue South 
Minneapolis, MN  55416-3636 

Phone (763) 591-5400 
Fax (763) 591-5413 
www.hdrinc.com 

 

 

 

ONE COMPANY  I  Many Solutions SM 

December 3, 2009 

Merlan E. Paaverud, Jr. 

State Historic Preservation Officer 

Attn: Review and Compliance 

State Historical Society of North Dakota 

North Dakota Heritage Center 

612 East Boulevard Avenue 

Bismarck, ND 58505 

 

RE:  NDSHPO REF.: 09‐0662 PSC Minnesota Bison I Wind Farm, Transmission Line(s), and Ancillary 

Facilities (T140‐141‐142N R83‐84‐85‐86W, Morton and Oliver Counties) 

Dear Mr. Paaverud: 

We are writing to inform your office of a 3‐mile route revision of the  proposed 22.3‐mile Bison I 

Transmission Line associated with the Bison I Wind Farm (Project) in Morton and Oliver counties, North 

Dakota (Figure 1). The revised route segment is located in T142N R84W Sections 34, 35, 36; and T142N 

R83W Section 31 (Figure 2). Project information has been previously reviewed by your office under the 

reference given above. The information provided below is for your review and comment, as appropriate. 

The Bison I Transmission Line is subject to North Dakota Public Services Commission (NDPSC) review and 

no federal agency has regulatory authority over any aspect of this project; therefore, consultation under 

Section 106 of the National Historic Preservation Act (NHPA) is not required. However, MP understands 

that the NDPSC, per North Dakota Century Code (NDCC) 49‐22‐09, must consider the effect of the 

proposed route on existing historic facilities and structures, and paleontological and archaeological sites. 

Minnesota Power (MP) intends to submit an application to the NDPSC for a Certificate of Corridor 

Compatibility and a Route Permit in mid‐December 2009. A decision on the Certificate and Route Permit 

is expected in January 2010. Jerry Lien of the North Dakota Public Service Commission has indicated that 

SHPO concurrence is not need at the time of submittal or at the time of the hearing, but must be 

provided prior to construction. The North Dakota Public Service Commission has indicated they would 

like to see a plan for the revised Class III Resource Inventory incorporated into the mid‐December 2009 

submittal. 

Between April and July 2009, HDR Engineering, Inc. (HDR) completed archival and field review of 

components of the Bison I Wind Farm site and provided a summary report to your office. HDR 

conducted fieldwork in August and September of the same year for the proposed Bison I Transmission 

Line. HDR proposes to complete additional research and survey for the revised route segment as soon as 

possible. All data gathered for the wind farm site and transmission line (original and revised) will be 
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incorporated into a single Class III report and submitted to you for your review and comment. MP is 

aware that Project construction cannot occur in areas that have not received review, and that you will 

need adequate time to review and comment on the Class III Report.  

As documented in our previous correspondence and reporting, HDR and MP believe that a Class III 

Resource Inventory (in the form of a Class III Report) is appropriate to understand project effects to the 

resources that may be identified within the proposed route. HDR will review the archival information for 

the vicinity of the revised route segment to understand previously identified resources. Field review will 

include an approximate 200‐foot wide corridor, centered on  the revised route segment, that is 

sufficient to accommodate adjacent construction areas. As project development and refinement occurs, 

MP anticipates additional coordination with your office and reporting. 

Please do not hesitate to contact me if you have any questions or comments on this letter or the cultural 

resources work for the Project or the transmission line. I am available at 763.278.5992 or 

Stephen.sabatke@hdrinc.com. 

Sincerely, 

HDR ENGINEERING, INC. 

 

 

Stephen Sabatke 

Principal Investigator 

Enclosures:  Figure 1: Project Vicinity Map, Proposed Transmission Route, Bison I Wind Project 

    Figure 2: Reroute Vicinity Map, Proposed Transmission Route, Bison I Wind Project 

 

Cc:  Jim Atkinson, Minnesota Power 

Patrick Fahn, North Dakota Public Services Commission 

Lydia Nelson, HDR Engineering, Inc. 

Paul Picha, State Historical Society of North Dakota 
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 1 - 9, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10353 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 5949 (LBS)
 1 - 9, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1829 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1511 (LBS)

VERT. SCALE

HORIZ. SCALE

30.0 FT.

200.0 FT.
 NORTH



PLS-CADD DRAWING

5
5
+

0
0

6
0
+

0
0

6
5
+

0
0

7
0
+

0
0

7
5
+

0
0

8
0
+

0
0

8
5
+

0
0

9
0
+

0
0

9
5
+

0
0

1
0
0
+

0
0

1
0
5
+

0
0

1
1
0
+

0
0

1
1
5
+

0
0

2100

2120

2140

2160

2180

2200

2220

2240

2260

2280

2300

2320

2340

2360

2100

2120

2140

2160

2180

2200

2220

2240

2260

2280

2300

2320

2340

2360

P
I 

-2
4
°1

5
'0

7
"

P
I 

2
4
°1

5
'1

6
"

8 
230W1TNH3
STA=62+48.76
X=1714641.67
Y=480845.07
HT=83.00 ELE=2176.74
EMBED LEN=17.00
100 FT DF CLASS H1

9 
230S1DJV5
STA=68+66.37
X=1715259.22
Y=480836.60
HT=106.00 ELE=2168.64
HT ADJUST=1.00
POLE LENGTH = 105FT

10 
230W1TNH3
STA=74+07.01
X=1715755.15
Y=481051.89
HT=74.00 ELE=2242.02
EMBED LEN=16.00
COUNTER WEIGHT: CONDUCTOR, 100 LBS
90 FT DF CLASS H1

11 
230S1DJV5
STA=75+87.03
X=1715920.28
Y=481123.57
HT=81.00 ELE=2220.81
HT ADJUST=1.00
POLE LENGTH = 80FT
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230W1TNH3
STA=85+63.58
X=1716896.74
Y=481110.13
HT=78.50 ELE=2174.41
EMBED LEN=16.50
95 FT DF CLASS H1

13 
230W1TNH3
STA=95+37.80
X=1717870.87
Y=481096.73
HT=92.00 ELE=2124.54
EMBED LEN=18.00
110 FT DF CLASS H1
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230W1TNH3
STA=104+89.05
X=1718822.03
Y=481083.64
HT=87.50 ELE=2136.00
EMBED LEN=17.50
105 FT DF CLASS H1

15 
230W1TNH3
STA=114+71.09
X=1719803.98
Y=481070.13
HT=87.50 ELE=2143.89
EMBED LEN=17.50
105 FT DF CLASS H1
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230W1TNH3
STA=124+59.69
X=1720792.48
Y=481056.52
HT=87.50 ELE=2138.21
EMBED LEN=17.50
105 FT DF CLASS H1

17 
230W1TNH3
STA=134+18.25
X=1721750.95
Y=481043.33
HT=87.50 ELE=2128.67
EMBED LEN=17.50
105 FT DF CLASS H1

18 
230W1TNH3
STA=143+97.44
X=1722730.05
Y=481029.86
HT=96.50 ELE=2121.01
EMBED LEN=18.50
115 FT DF CLASS H1

19 
230S1TNH3
STA=156+40.05
X=1723972.54
Y=481012.76
HT=115.00 ELE=2110.12
HT ADJUST=10.00
POLE LENGTH = 105FT

20 
230W1TNH3
STA=166+73.79
X=1725006.18
Y=480998.54
HT=74.00 ELE=2115.22
EMBED LEN=16.00
90 FT DF CLASS H1

21 
230W1TNH3
STA=176+14.04
X=1725946.34
Y=480985.60
HT=87.50 ELE=2117.3
EMBED LEN=17.50
105 FT DF CLASS H1
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 11 - 28, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9872 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6237 (LBS)
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21 
230W1TNH3
STA=176+14.04
X=1725946.34
Y=480985.60
HT=87.50 ELE=2117.30
EMBED LEN=17.50
105 FT DF CLASS H1

22 
230W1TNH3
STA=184+56.12
X=1726788.34
Y=480974.02
HT=87.50 ELE=2120.00
EMBED LEN=17.50
105 FT DF CLASS H1

23 
230W1TNH3
STA=194+16.53
X=1727748.66
Y=480960.80
HT=87.50 ELE=2135.80
EMBED LEN=17.50
105 FT DF CLASS H1

24 
230W1TNH3
STA=203+29.85
X=1728661.90
Y=480948.23
HT=87.50 ELE=2141.12
EMBED LEN=17.50
105 FT DF CLASS H1

25 
230W1TNH3
STA=212+93.67
X=1729625.63
Y=480934.97
HT=92.00 ELE=2149.94
EMBED LEN=18.00
110 FT DF CLASS H1

26 
230W1TNH3
STA=221+25.94
X=1730457.82
Y=480923.52
HT=92.00 ELE=2145.62
EMBED LEN=18.00
110 FT DF CLASS H1

27 
230W1TNH3
STA=231+14.01
X=1731445.79
Y=480909.92
HT=78.50 ELE=2128.14
EMBED LEN=16.50
95 FT DF CLASS H1
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 11 - 28, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9872 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6237 (LBS)
 11 - 28, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1675 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1459 (LBS)
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28 
230S1DJV5
STA=239+19.57
X=1732251.28
Y=480898.84
HT=91.00 ELE=2108.68
HT ADJUST=1.00
POLE LENGTH = 90FT

29 
230W1TNH3
STA=246+60.42
X=1732260.25
Y=481639.63
HT=87.50 ELE=2129.37
EMBED LEN=17.50
105 FT DF CLASS H1

30 
230W1TNH3
STA=255+02.00
X=1732270.45
Y=482481.15
HT=78.50 ELE=2143.31
EMBED LEN=16.50
95 FT DF CLASS H1

31 
230W1TNH3
STA=263+46.91
X=1732280.68
Y=483326.00
HT=78.50 ELE=2159.09
EMBED LEN=16.50
95 FT DF CLASS H1

32 
230W1TNH3
STA=272+05.90
X=1732291.09
Y=484184.93
HT=74.00 ELE=2146.68
EMBED LEN=16.00
90 FT DF CLASS H1

33 
230W1TNH3
STA=280+60.82
X=1732301.44
Y=485039.78
HT=74.00 ELE=2171.71
EMBED LEN=16.00
90 FT DF CLASS H1

34 
230S1DJV5
STA=288+85.94
X=1732311.44
Y=485864.84
HT=91.00 ELE=2185.00
HT ADJUST=1.00
POLE LENGTH = 90FT
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 11 - 28, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9872 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6237 (LBS)
 11 - 28, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1675 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1459 (LBS)
 11 - 28, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1791 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1621 (LBS)
 28 - 34, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10414 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 5898 (LBS)
 28 - 34, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1856 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1519 (LBS)
 28 - 34, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1944 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F CREEP 1734 (LBS)
 34 - 54, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10030 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6110 (LBS)
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 34 - 54, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1837 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1641 (LBS)
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35 
230W1TNH3
STA=297+10.30
X=1733135.76
Y=485856.49
HT=87.50 ELE=2184.45
EMBED LEN=17.50
105 FT DF CLASS H1

36 
230W1TNH3
STA=305+26.73
X=1733952.15
Y=485848.23
HT=69.50 ELE=2195.67
EMBED LEN=15.50
85 FT DF CLASS H1

37 
230W1TNH3
STA=313+95.01
X=1734820.38
Y=485839.44
HT=83.00 ELE=2156.74
EMBED LEN=17.00
100 FT DF CLASS H1

38 
230W1TNH3
STA=323+23.48
X=1735748.81
Y=485830.04
HT=87.50 ELE=2170.80
EMBED LEN=17.50
105 FT DF CLASS H1

39 
230W1TNH3
STA=332+40.20
X=1736665.48
Y=485820.76
HT=87.50 ELE=2137.46
EMBED LEN=17.50
105 FT DF CLASS H1

40 
230W1TNH3
STA=341+67.85
X=1737593.08
Y=485811.37
HT=87.50 ELE=2144.13
EMBED LEN=17.50
105 FT DF CLASS H1

41 
230W1TNH3
STA=351+52.59
X=1738577.73
Y=485797.99
HT=92.00 ELE=2143.10
EMBED LEN=18.00
110 FT DF CLASS H1
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42 
230W1TNH3
STA=360+46.09
X=1739471.15
Y=485785.86
HT=92.00 ELE=2142.11
EMBED LEN=18.00
110 FT DF CLASS H1

43 
230W1TNH3
STA=369+60.84
X=1740385.81
Y=485773.43
HT=92.00 ELE=2106.89
EMBED LEN=18.00
110 FT DF CLASS H1

44 
230W1TNH3
STA=379+29.80
X=1741354.68
Y=485760.27
HT=87.50 ELE=2098.55
EMBED LEN=17.50
105 FT DF CLASS H1

45 
230W1TNH3
STA=388+53.66
X=1742278.46
Y=485747.72
HT=87.50 ELE=2086.51
EMBED LEN=17.50
105 FT DF CLASS H1

46 
230W1TNH3
STA=398+29.03
X=1743253.74
Y=485734.47
HT=87.50 ELE=2075.75
EMBED LEN=17.50
105 FT DF CLASS H1

47 
230W1TNH3
STA=408+03.13
X=1744227.75
Y=485721.24
HT=87.50 ELE=2062.76
EMBED LEN=17.50
105 FT DF CLASS H1
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48 
230W1TNH3
STA=417+78.79
X=1745203.32
Y=485707.98
HT=83.00 ELE=2062.41
EMBED LEN=17.00
100 FT DF CLASS H1

49 
230W1TNH3
STA=427+55.03
X=1746179.47
Y=485694.72
HT=83.00 ELE=2076.93
EMBED LEN=17.00
100 FT DF CLASS H1

50 
230W1TNH3
STA=437+39.77
X=1747164.12
Y=485681.35
HT=83.00 ELE=2092.00
EMBED LEN=17.00
100 FT DF CLASS H1

51 
230W1TNH3
STA=446+81.62
X=1748105.88
Y=485668.55
HT=92.00 ELE=2081.69
EMBED LEN=18.00
110 FT DF CLASS H1

52 
230W1TNH3
STA=456+51.35
X=1749075.52
Y=485655.38
HT=74.00 ELE=2127.46
EMBED LEN=16.00
90 FT DF CLASS H1

53 
230W1TNH3
STA=463+61.22
X=1749785.33
Y=485645.74
HT=74.00 ELE=2133.09
EMBED LEN=16.00
90 FT DF CLASS H1

54 
230S1DJV5
STA=470+71.38
X=1750495.42
Y=485636.09
HT=91.00 ELE=2132.99
HT ADJUST=1.00
POLE LENGTH = 90FT
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55 
230W1TNH3
STA=479+59.66
X=1750506.34
Y=486524.30
HT=92.00 ELE=2140.00
EMBED LEN=18.00
110 FT DF CLASS H1

56 
230W1TNH3
STA=489+09.58
X=1750518.02
Y=487474.15
HT=87.50 ELE=2136.80
EMBED LEN=17.50
105 FT DF CLASS H1

57 
230W1TNH3
STA=498+65.46
X=1750529.78
Y=488429.96
HT=87.50 ELE=2144.09
EMBED LEN=17.50
105 FT DF CLASS H1

58 
230W1TNH3
STA=507+88.05
X=1750541.12
Y=489352.48
HT=87.50 ELE=2150.52
EMBED LEN=17.50
105 FT DF CLASS H1

59 
230W1TNH3
STA=517+21.65
X=1750552.60
Y=490286.01
HT=92.00 ELE=2125.76
EMBED LEN=18.00
110 FT DF CLASS H1

60 
230W1TNH3
STA=526+32.38
X=1750563.80
Y=491196.67
HT=87.50 ELE=2148.38
EMBED LEN=17.50
105 FT DF CLASS H1

61 
230W1TNH3
STA=533+43.53
X=1750572.55
Y=491907.77
HT=78.50 ELE=2156
EMBED LEN=16.50
95 FT DF CLASS H1
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62 
230W1TNH3
STA=541+15.88
X=1750582.05
Y=492680.06
HT=92.00 ELE=2132.00
EMBED LEN=18.00
110 FT DF CLASS H1

63 
230W1TNH3
STA=548+93.33
X=1750591.61
Y=493457.45
HT=87.50 ELE=2153.92
EMBED LEN=17.50
105 FT DF CLASS H1

64 
230W1TNH3
STA=558+04.14
X=1750602.81
Y=494368.19
HT=83.00 ELE=2164.00
EMBED LEN=17.00
100 FT DF CLASS H1

65 
230W1TNH3
STA=566+32.96
X=1750613.00
Y=495196.95
HT=83.00 ELE=2138.25
EMBED LEN=17.00
100 FT DF CLASS H1

66 
230W1TNH3
STA=574+61.84
X=1750623.19
Y=496025.77
HT=78.50 ELE=2125.94
EMBED LEN=16.50
95 FT DF CLASS H1

67 
230S1MAV5
STA=583+93.69
X=1750622.80
Y=496959.45
HT=111.00 ELE=2127.72
HT ADJUST=1.00
OFFSET ADJUST=-12.00
POLE LENGTH = 110FT

68 
230S1MAV5
STA=591+76.20
X=1750882.48
Y=497701.75
HT=111.00 ELE=2124.71
HT ADJUST=1.00
OFFSET ADJUST=12.00
POLE LENGTH = 110FT
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69 
230W1TNH3
STA=600+63.32
X=1750877.72
Y=498590.72
HT=74.00 ELE=2109.11
EMBED LEN=16.00
90 FT DF CLASS H1

70 
230W1TNH3
STA=608+28.72
X=1750883.84
Y=499356.09
HT=74.00 ELE=2091.05
EMBED LEN=16.00
90 FT DF CLASS H1

71 
230W1TNH3
STA=615+57.57
X=1750889.66
Y=500084.92
HT=83.00 ELE=2088.91
EMBED LEN=17.00
100 FT DF CLASS H1

72 
230S1HAV5
STA=624+06.64
X=1750886.96
Y=500937.11
HT=91.00 ELE=2090.04
HT ADJUST=1.00
OFFSET ADJUST=-10.00
POLE LENGTH = 90FT

73 
230W1TNH3
STA=632+38.52
X=1751388.51
Y=501604.71
HT=83.00 ELE=2090.86
EMBED LEN=17.00
100 FT DF CLASS H1

74 
230W1TNH3
STA=641+58.45
X=1751932.66
Y=502346.45
HT=83.00 ELE=2091.43
EMBED LEN=17.00
100 FT DF CLASS H1

75 
230W1TNH3
STA=651+51.25
X=1752519.90
Y=503146.94
HT=92.00 ELE=2060.92
EMBED LEN=18.00
110 FT DF CLASS H1
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76 
230W1TNH3
STA=659+81.27
X=1753010.86
Y=503816.19
HT=83.00 ELE=2069.91
EMBED LEN=17.00
100 FT DF CLASS H1

77 
230S1HAV5
STA=669+49.36
X=1753592.99
Y=504593.63
HT=141.00 ELE=2048.00
HT ADJUST=1.00
OFFSET ADJUST=10.00
POLE LENGTH = 140FT

78 
230W1TNH3
STA=678+59.35
X=1753587.46
Y=505506.75
HT=101.00 ELE=2048.15
EMBED LEN=19.00
120 FT DF CLASS H2

79 
230W1TNH3
STA=685+80.34
X=1753590.60
Y=506227.73
HT=78.50 ELE=2081.43
EMBED LEN=16.50
95 FT DF CLASS H1

80 
230W1TNH3
STA=693+33.56
X=1753593.88
Y=506980.94
HT=78.50 ELE=2098.18
EMBED LEN=16.50
95 FT DF CLASS H1

81 
230W1TNH3
STA=702+88.80
X=1753606.26
Y=507936.10
HT=92.00 ELE=2090.20
EMBED LEN=18.00
110 FT DF CLASS H1

82 
230S1DJV5
STA=708+85.43
X=1753613.99
Y=508532.68
HT=106.00 ELE=2091.75
HT ADJUST=1.00
POLE LENGTH = 105FT
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83 
230W1TNH3
STA=717+37.25
X=1754465.81
Y=508532.68
HT=96.50 ELE=2058.00
EMBED LEN=18.50
115 FT DF CLASS H1

84 
230W1TNH3
STA=726+18.62
X=1755347.18
Y=508532.68
HT=101.00 ELE=2048.96
EMBED LEN=19.00
120 FT DF CLASS H2

85 
230W1TNH3
STA=735+35.92
X=1756264.48
Y=508532.68
HT=101.00 ELE=2054.00
EMBED LEN=19.00
120 FT DF CLASS H2

86 
230W1TNH3
STA=744+45.69
X=1757174.25
Y=508532.68
HT=101.00 ELE=2053.30
EMBED LEN=19.00
120 FT DF CLASS H2

87 
230W1TNH3
STA=753+85.29
X=1758113.85
Y=508532.68
HT=101.00 ELE=2063.93
EMBED LEN=19.00
120 FT DF CLASS H2

88 
230W1TNH3
STA=763+24.88
X=1759053.44
Y=508532.68
HT=101.00 ELE=2071.14
EMBED LEN=19.00
120 FT DF CLASS H2

89 
230W1TNH3
STA=772+30.44
X=1759959.00
Y=508532.68
HT=101.00 ELE=2074.46
EMBED LEN=19.00
120 FT DF CLASS H2
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90 
230W1TNH3
STA=781+49.61
X=1760878.17
Y=508532.68
HT=101.00 ELE=2090.45
EMBED LEN=19.00
120 FT DF CLASS H2

91 
230S1HAV5
STA=789+27.25
X=1761659.31
Y=508523.31
HT=116.00 ELE=2089.50
HT ADJUST=1.00
OFFSET ADJUST=10.00
POLE LENGTH = 115FT

92 
230W1TNH3
STA=797+08.31
X=1762245.79
Y=509044.52
HT=101.00 ELE=2092.00
EMBED LEN=19.00
120 FT DF CLASS H2

93 
230W1TNH3
STA=806+53.11
X=1762959.45
Y=509663.66
HT=101.00 ELE=2093.87
EMBED LEN=19.00
120 FT DF CLASS H2

94 
230W1TNH3
STA=815+63.13
X=1763646.84
Y=510260.01
HT=101.00 ELE=2103.17
EMBED LEN=19.00
120 FT DF CLASS H2

95 
230W1TNH3
STA=825+06.25
X=1764359.24
Y=510878.04
HT=101.00 ELE=2104.00
EMBED LEN=19.00
120 FT DF CLASS H2

96 
230W1TNH3
STA=834+39.28
X=1765064.01
Y=511489.47
HT=110.50 ELE=2106
EMBED LEN=14.50
125 FT DF CLASS H2
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97 
230W1TNH3
STA=842+83.16
X=1765701.44
Y=512042.47
HT=110.50 ELE=2094.89
EMBED LEN=14.50
125 FT DF CLASS H2

98 
230W1TNH3
STA=852+09.13
X=1766400.88
Y=512649.27
HT=101.00 ELE=2094.40
EMBED LEN=19.00
120 FT DF CLASS H2

99 
230W1TNH3
STA=861+20.49
X=1767089.28
Y=513246.50
HT=101.00 ELE=2088.08
EMBED LEN=19.00
120 FT DF CLASS H2

100 
230W1TNH3
STA=870+57.14
X=1767796.79
Y=513860.30
HT=101.00 ELE=2080.00
EMBED LEN=19.00
120 FT DF CLASS H2

101 
230W1TNH3
STA=879+53.99
X=1768474.23
Y=514448.01
HT=101.00 ELE=2074.22
EMBED LEN=19.00
120 FT DF CLASS H2

102 
230S1DJV5
STA=887+02.16
X=1769039.37
Y=514938.30
HT=131.00 ELE=2071.00
HT ADJUST=1.00
POLE LENGTH = 130FT

103 
230W1TNH3
STA=895+78.44
X=1769733.06
Y=515473.70
HT=96.50 ELE=2084.7
EMBED LEN=18.50
115 FT DF CLASS H1
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 82 - 101, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1752 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1486 (LBS)
 82 - 102, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10180 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6072 (LBS)
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 101 - 102, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 2094 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1754 (LBS)
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103 
230W1TNH3
STA=895+78.44
X=1769733.06
Y=515473.70
HT=96.50 ELE=2084.77
EMBED LEN=18.50
115 FT DF CLASS H1

104 
230W1TNH3
STA=904+35.23
X=1770411.33
Y=515997.19
HT=78.50 ELE=2093.81
EMBED LEN=16.50
95 FT DF CLASS H1

105 
230W1TNH3
STA=912+92.02
X=1771089.59
Y=516520.69
HT=87.50 ELE=2094.00
EMBED LEN=17.50
105 FT DF CLASS H1

106 
230S1HAV5
STA=920+84.84
X=1771714.04
Y=517014.58
HT=90.00 ELE=2107.00
OFFSET ADJUST=-10.00
POLE LENGTH = 90FT

107 
230W1TNH3
STA=928+67.84
X=1772500.18
Y=516997.43
HT=92.00 ELE=2125.60
EMBED LEN=18.00
110 FT DF CLASS H1

108 
230W1TNH3
STA=935+96.80
X=1773229.11
Y=516990.29
HT=96.50 ELE=2119.12
EMBED LEN=18.50
115 FT DF CLASS H1

109 
230W1TNH3
STA=943+65.90
X=1773998.17
Y=516982.76
HT=110.50 ELE=2106.93
EMBED LEN=14.50
125 FT DF CLASS H2

110 
230W1TNH3
STA=953+47.60
X=1774979.82
Y=516973.14
HT=110.50 ELE=2114.13
EMBED LEN=14.50
125 FT DF CLASS H2
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 102 - 119, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10163 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6074 (LBS)
 102 - 119, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1764 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1492 (LBS)
 102 - 119, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1867 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1657 (LBS)
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111 
230W1TNH3
STA=961+51.01
X=1775783.19
Y=516965.27
HT=110.50 ELE=2109.57
EMBED LEN=14.50
125 FT DF CLASS H2

112 
230W1TNH3
STA=971+14.78
X=1776746.91
Y=516955.83
HT=87.50 ELE=2091.52
EMBED LEN=17.50
105 FT DF CLASS H1

113 
230W1TNH3
STA=981+07.12
X=1777739.21
Y=516946.11
HT=92.00 ELE=2077.08
EMBED LEN=18.00
110 FT DF CLASS H1

114 
230W1TNH3
STA=990+78.01
X=1778710.05
Y=516936.60
HT=92.00 ELE=2061.21
EMBED LEN=18.00
110 FT DF CLASS H1

115 
230W1TNH3
STA=1000+68.11
X=1779700.10
Y=516926.90
HT=92.00 ELE=2050.00
EMBED LEN=18.00
110 FT DF CLASS H1
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116 
230W1TNH3
STA=1010+27.31
X=1780659.30
Y=516925.98
HT=92.00 ELE=2014.05
EMBED LEN=18.00
110 FT DF CLASS H1
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 102 - 119, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10163 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6074 (LBS)
 102 - 119, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1764 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1492 (LBS)
 102 - 119, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1867 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1657 (LBS)
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117 
230W1TNH3
STA=1019+88.48
X=1781620.47
Y=516925.06
HT=101.00 ELE=1998.70
EMBED LEN=19.00
120 FT DF CLASS H2

118 
230S1HAV5
STA=1029+07.98
X=1782542.98
Y=516914.64
HT=116.00 ELE=2014.18
HT ADJUST=1.00
OFFSET ADJUST=10.00
POLE LENGTH = 115FT

119 
230S1DJV5
STA=1037+58.45
X=1783235.97
Y=517412.93
HT=141.00 ELE=2003.87
HT ADJUST=1.00
POLE LENGTH = 140FT

120 
230W1TNH3
STA=1046+43.00
X=1784120.50
Y=517405.23
HT=110.50 ELE=1952.92
EMBED LEN=14.50
COUNTER WEIGHT: CONDUCTOR, 500 LBS
125 FT DF CLASS H2

121 
230S1D2H5
STA=1056+38.28
X=1785115.73
Y=517396.56
HT=141.00 ELE=1930.16
HT ADJUST=1.00
POLE LENGTH = 140FT

122 
230S1TNH3
STA=1070+88.71
X=1786566.11
Y=517383.96
HT=136.00 ELE=1945.64
HT ADJUST=1.00
POLE LENGTH = 135FT
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 102 - 119, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10163 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6074 (LBS)
 102 - 119, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1764 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1492 (LBS)
 102 - 119, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1867 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1657 (LBS)
 119 - 121, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1802 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1621 (LBS)
 119 - 121, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9894 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6145 (LBS)
 119 - 121, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1800 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1620 (LBS)
 121 - 123, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9181 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6798 (LBS)
 121 - 123, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1501 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1397 (LBS)
 121 - 123, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1635 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1550 (LBS)
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123 
230S1D2H5
STA=1081+53.19
X=1787630.55
Y=517374.73
HT=91.00 ELE=1984.62
HT ADJUST=1.00
POLE LENGTH = 90FT

124 
230W1TNH3
STA=1090+65.77
X=1788450.74
Y=516974.63
HT=101.00 ELE=1931.15
EMBED LEN=19.00
COUNTER WEIGHT: CONDUCTOR, 100 LBS
120 FT DF CLASS H2

125 
230W1TNH3
STA=1100+85.78
X=1789367.49
Y=516527.42
HT=101.00 ELE=1977.86
EMBED LEN=19.00
120 FT DF CLASS H2

126 
230W1TNH3
STA=1110+66.23
X=1790248.68
Y=516097.56
HT=92.00 ELE=1986.00
EMBED LEN=18.00
110 FT DF CLASS H1

127 
230W1TNH3
STA=1121+05.23
X=1791182.50
Y=515642.03
HT=101.00 ELE=1978.00
EMBED LEN=19.00
POLE LENGTH = 120FT

128 
230S1MAV5
STA=1129+70.19
X=1791957.12
Y=515253.19
HT=121.00 ELE=1958.31
HT ADJUST=1.00
OFFSET ADJUST=10.00
POLE LENGTH = 120FT

' 

STA=1170+29.78
X=1792548.19
Y=515225.24
HT=72.80 ELE=194
HT ADJUST=-1.70
EMBED LEN=10.50
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 121 - 123, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9181 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6798 (LBS)
 121 - 123, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1501 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1397 (LBS)
 121 - 123, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1635 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1550 (LBS)
 123 - 129, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1703 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1468 (LBS)
 123 - 129, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9962 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6164 (LBS)
 123 - 129, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1814 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1631 (LBS)
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129 
230S2D2V5
STA=1137+12.35
X=1792697.60
Y=515181.64
HT=146.00 ELE=1951.07
HT ADJUST=1.00
POLE LENGTH = 145FT

130 
230S2D2V5
STA=1146+23.11
X=1793227.92
Y=514441.20
HT=121.00 ELE=1942.44
HT ADJUST=1.00
POLE LENGTH = 120FT

131 
230S2TNV3
STA=1156+17.48
X=1794086.03
Y=513938.79
HT=131.00 ELE=1943.00
HT ADJUST=1.00
POLE LENGTH = 130FT

132 
230S2D2V5
STA=1160+46.22
X=1794456.03
Y=513722.17
HT=136.00 ELE=1954.49
HT ADJUST=1.00
POLE LENGTH = 135FT

133 
230S2D2V5
STA=1162+13.51
X=1794377.80
Y=513574.30
HT=131.00 ELE=1954.00
HT ADJUST=1.00
POLE LENGTH = 130FT

SQUARE BUTTE 
MINNESOTA POWER
STA=1165+29.77
X=1794344.56
Y=513259.79
HT=68.00 ELE=1955.1
HT ADJUST=-2.00

' 

STA=1170+29.78
X=1792548.19
Y=515225.24
HT=72.80 ELE=1943.50
HT ADJUST=-1.70
EMBED LEN=10.50
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 123 - 129, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1703 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1468 (LBS)
 123 - 129, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 9962 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6164 (LBS)
 123 - 129, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1814 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1631 (LBS)
 129 - 130, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10105 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 6088 (LBS)
 129 - 130, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1745 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F CREEP 1446 (LBS)
 129 - 130, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1847 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1646 (LBS)
 130 - 132, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 10279 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 5999 (LBS)
 130 - 132, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 1805 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1505 (LBS)
 130 - 132, 7/16 INCH EHS 7 STRANDS  STEEL , TENSION 1909 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 1674 (LBS)
 132 - 133, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 2239 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 1272 (LBS)
 132 - 133, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 547 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 385 (LBS)
 132 - 133, 7/16 INCH EHS 7 STRANDS  STEEL, TENSION 666 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 485 (LBS)
 133 - SQUARE BUTTE, 1780 KCMIL T8 (37/19) CHUKAR ACSS TW HS, TENSION 1256 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED MAX OPERATING 302 LOAD 1161
 133 - SQUARE BUTTE, AFL OPGW 24 FIBER ALUMACORE  AC-64/528, TENSION 357 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 337 (LBS)
 133 - SQUARE BUTTE, 7/16 INCH EHS 7 STRANDS  STEEL, TENSION 411 (LBS) AT 60 (DEG F) INITIAL, DISPLAYED 120 DEG F LOAD 387 (LBS)
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