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Appendix A

Part 1: Estimated Project Construction Costs



City of St. Ignace USDA PER
April 2021

City of Bessemer Project Cost Breakdown: Water and Wastewater SRF Improvements (22-0291 & 399)
Versions: ANH 12/15/2022

Item Description Price Unit No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost No. of Units Cost

General

101 Mobilization, General Conditions, Bonds &
Insurance (5% of Total Construction Cost)

5% 43,324$ 46,598$ 53,299$ 48,964$ 31,290$ 34,636$ 13,983$ 25,958$ 11,480$ 54,616$ 20,417$ 14,553$ 17,203$ 11,577$ 17,085$ 17,668$ 6,687$ 11,759$ 172,131$ -$

102 Environmental Mitigation, Traffic Control, Etc. (2.5%
of Total Construction Cost)

2.5% 21,662$ 23,299$ 26,649$ 24,482$ 15,645$ 17,318$ 6,992$ 12,979$ 5,740$ 27,308$ 10,208$ 7,276$ 8,602$ 5,789$ 8,543$ 8,834$ 3,344$ 5,880$ 86,066$ -$

Total 64,986$ Total 69,897$ Total 79,948$ Total 73,446$ Total 46,935$ Total 51,954$ Total 20,975$ Total 38,936$ Total 17,220$ Total 81,924$ Total 30,625$ Total 21,829$ Total 25,805$ Total 17,366$ Total 25,628$ Total 26,502$ Total 10,031$ Total 17,639$ Total 258,197$ Total -$

Restoration

201 3" Type 'E' HMA Pavement Replacement (Full
Width of 24'w, Except Eli Ave 40'w)

$27 SY 2,667 72,000$ 3,467 93,600$ 2,933 79,200$ 2,933 79,200$ 0 -$ 0 -$ 800 21,600$ 2,133 57,600$ 800 21,600$ 2,400 64,800$ 1,067 28,800$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

202 12" Gravel Base in Type 'E' Pavement Areas (Full
Width of 24'w, Except Eli Ave 40'w)

$27 SY 2,667 72,000$ 3,467 93,600$ 2,933 79,200$ 2,933 79,200$ 0 -$ 0 -$ 800 21,600$ 2,133 57,600$ 800 21,600$ 2,400 64,800$ 1,067 28,800$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

203 3" Type 'A' HMA Pavement Replacement (Half
Width-Trench Only)

$52 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1,400 72,800$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 450 23,400$ 1,000 52,000$ 300 15,600$ 600 31,200$ 200 10,400$ 300 15,600$ 500 26,000$ 200 10,400$ 0 -$

204 12" Gravel Base in Type 'A' Pavement Areas (Half
Width-Trench Only)

$17 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1,400 23,800$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 450 7,650$ 1,000 17,000$ 300 5,100$ 600 10,200$ 200 3,400$ 300 5,100$ 500 8,500$ 200 3,400$ 0 -$

205 3" Type 'B' HMA Pavement Replacement (3" Trench
Plus 1.5" Full Width Cap)

$79 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

206 12" Gravel Base in Type 'B' Pavement Areas (Trench
Only)

$17 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 500 8,500$ 0 -$ 0 -$ 0 -$ 0 -$

207 12" Gravel Surface Replaement (15'w) $30 SY 0 -$ 0 -$ 0 -$ 0 -$ 2,500 75,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 250 7,500$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
208 Pavement Marking $1 LF 1,000 1,000$ 1,300 1,300$ 1,100 1,100$ 1,100 1,100$ 1,500 1,500$ 1,400 1,400$ 300 300$ 800 800$ 300 300$ 900 900$ 400 400$ 450 450$ 1,000 1,000$ 400 400$ 600 600$ 900 900$ 300 300$ 500 500$ 0 -$ 0 -$
209 Curb and Gutter Replacement (both sides) $30 LF 2,000 60,000$ 2,600 78,000$ 2,200 66,000$ 2,200 66,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1,800 54,000$ 800 24,000$ 900 27,000$ 0 -$ 0 -$ 1,200 36,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
210 Curb and Gutter Removal (both sides) $8 LF 2,000 16,000$ 2,600 20,800$ 2,200 17,600$ 2,200 17,600$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1,800 14,400$ 800 6,400$ 900 7,200$ 0 -$ 0 -$ 1,200 9,600$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

211
Storm Repair (1-48" Manhole with 15' of Storm Pipe
& 2-36" Catch Basins with 30' Lead every 400')

$20,500 EA 3 51,250$ 3 66,625$ 3 56,375$ 3 56,375$ 0 -$ 4 71,750$ 1 15,375$ 2 41,000$ 1 15,375$ 2 46,125$ 1 20,500$ 1 23,063$ 3 51,250$ 1 20,500$ 2 30,750$ 2 46,125$ 1 15,375$ 1 25,625$ 0 -$ 0 -$

212 6" Concrete Driveway Replacement (every 800',
10sy)

$60 SY 13 750$ 16 975$ 14 825$ 14 825$ 0 -$ 18 1,050$ 4 225$ 10 600$ 4 225$ 11 675$ 5 300$ 6 338$ 13 750$ 5 300$ 8 450$ 11 675$ 4 225$ 6 375$ 5,500 330,000$ 0 -$

213 3" Bituminous Driveway Replacement (every 300',
10sy)

$45 SY 33 1,500$ 43 1,950$ 37 1,650$ 37 1,650$ 0 -$ 47 2,100$ 10 450$ 27 1,200$ 10 450$ 30 1,350$ 13 600$ 15 675$ 33 1,500$ 13 600$ 20 900$ 30 1,350$ 10 450$ 17 750$ 0 -$ 0 -$

214 4" Concrete Sidewalk (5'w) $10 SF 10,000 100,000$ 0 -$ 11,000 110,000$ 11,000 110,000$ 0 -$ 0 -$ 3,000 30,000$ 8,000 80,000$ 0 -$ 9,000 90,000$ 4,000 40,000$ 4,500 45,000$ 0 -$ 0 -$ 6,000 60,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

215 6" Concrete Sidewalk at Drive Crossings (every 200'
@ 5'x15')

$12 SF 375 4,500$ 0 -$ 413 4,950$ 413 4,950$ 0 -$ 0 -$ 113 1,350$ 300 3,600$ 0 -$ 338 4,050$ 150 1,800$ 169 2,025$ 0 -$ 0 -$ 225 2,700$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

216 6" Concrete ADA Ramps w/ Iron Warning Plate
(every 400' @100sf)

$20 SF 250 5,000$ 0 -$ 275 5,500$ 275 5,500$ 0 -$ 0 -$ 75 1,500$ 200 4,000$ 0 -$ 225 4,500$ 100 2,000$ 113 2,250$ 0 -$ 0 -$ 150 3,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

217 Adjust Existing Casting before Final Paving (2 ea @
400')

$390 EA 5 1,950$ 7 2,535$ 6 2,145$ 6 2,145$ 8 2,925$ 7 2,730$ 2 585$ 4 1,560$ 2 585$ 5 1,755$ 2 780$ 2 878$ 5 1,950$ 2 780$ 3 1,170$ 5 1,755$ 2 585$ 3 975$ 0 -$ 0 -$

218 Miscellaneous Topsoil, Seed & Mulch / Sod
Restoration

$8 LF 1,000 8,000$ 1,300 10,400$ 1,100 8,800$ 1,100 8,800$ 1,500 12,000$ 1,400 11,200$ 300 2,400$ 800 6,400$ 300 2,400$ 900 7,200$ 400 3,200$ 450 3,600$ 1,000 8,000$ 850 6,800$ 600 4,800$ 900 7,200$ 300 2,400$ 500 4,000$ 2,400 19,200$ 0 -$

219 Gravel Shoulder Replacement (6" d, 2'  w) $5 LF 0 -$ 1,300 6,500$ 0 -$ 0 -$ 1,500 7,500$ 1,400 7,000$ 300 1,500$ 800 4,000$ 300 1,500$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 300 1,500$ 500 2,500$ 0 -$ 0 -$
220 Excess Cut, (15% of Pipe LF) $3 LF 150 473$ 195 614$ 165 520$ 165 520$ 225 709$ 210 662$ 45 142$ 120 378$ 45 142$ 135 425$ 60 189$ 68 213$ 150 473$ 60 189$ 90 284$ 135 425$ 45 142$ 75 236$ 0 -$ 0 -$

Total 394,423$ Total 376,899$ Total 433,865$ Total 433,865$ Total 99,634$ Total 194,492$ Total 97,027$ Total 258,738$ Total 64,177$ Total 354,980$ Total 157,769$ Total 143,740$ Total 133,923$ Total 57,769$ Total 191,654$ Total 80,730$ Total 41,677$ Total 69,461$ Total 363,000$ Total -$

Water Related Items

301 Granular Fill Over Water Main (5% of Trench
Length)

$25 LF 25 625$ 60 1,500$ 48 1,188$ 25 625$ 65 1,625$ 68 1,688$ 13 313$ 3 63$ 13 313$ 42 1,038$ 19 463$ 20 500$ 0 -$ 0 -$ 0 -$ 0 -$ 13 313$ 23 563$ 120 3,000$ 0 -$

302 12" Trench Undercut and Stone Refill for Water
Main  (25% of TL)

$12 LF 125 1,496$ 300 3,590$ 238 2,842$ 125 1,496$ 325 3,889$ 338 4,038$ 63 748$ 13 150$ 63 748$ 208 2,483$ 93 1,107$ 100 1,197$ 0 -$ 0 -$ 0 -$ 0 -$ 63 748$ 113 1,346$ 600 7,179$ 0 -$

303 12" CL 350 DI Water Main $220 LF 500 110,000$ 0 -$ 0 -$ 0 -$ 1,300 286,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 2,400 528,000$ 0 -$
304 10" CL 350 DI Water Main $175 LF 0 -$ 0 -$ 0 -$ 500 87,500$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
305 8" CL 350 DI Water Main $160 LF 0 -$ 1,200 192,000$ 950 152,000$ 0 -$ 0 -$ 1,350 216,000$ 250 40,000$ 50 8,000$ 250 40,000$ 830 132,800$ 370 59,200$ 400 64,000$ 0 -$ 0 -$ 0 -$ 0 -$ 250 40,000$ 450 72,000$ 0 -$ 0 -$

306 6" CL 350 DI Water Main (30' Hydrant Leads &
Connection to Existing Main)

$150 LF 113 16,875$ 270 40,500$ 214 32,063$ 113 16,875$ 293 43,875$ 304 45,563$ 56 8,438$ 11 1,688$ 56 8,438$ 187 28,013$ 83 12,488$ 90 13,500$ 0 -$ 0 -$ 0 -$ 0 -$ 56 8,438$ 101 15,188$ 540 81,000$ 0 -$

307 8" to 10" Gate Valve and Box (4 Ea. @ 400') $2,750 EA 0 -$ 12 33,000$ 10 26,125$ 5 13,750$ 0 -$ 14 37,125$ 3 6,875$ 1 1,375$ 3 6,875$ 8 22,825$ 4 10,175$ 4 11,000$ 0 -$ 0 -$ 0 -$ 0 -$ 3 6,875$ 5 12,375$ 0 -$ 0 -$
308 12" Gate Valve and Box (4 ea. @ 400') $5,000 EA 5 25,000$ 0 -$ 0 -$ 0 -$ 13 65,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 24 120,000$ 0 -$

309 1" Type 'K' Copper Water Service (35 LF Ea. Every
100' Ea. Side)

$110 LF 350 38,500$ 840 92,400$ 665 73,150$ 735 80,850$ 0 -$ 945 103,950$ 175 19,250$ 210 23,100$ 175 19,250$ 581 63,910$ 259 28,490$ 280 30,800$ 0 -$ 0 -$ 0 -$ 0 -$ 175 19,250$ 315 34,650$ 0 -$ 0 -$

310 1" Corp & Curb Stops & Connection (Every 100' Ea.
Side)

$500 EA 10 5,000$ 24 12,000$ 19 9,500$ 21 10,500$ 0 -$ 27 13,500$ 5 2,500$ 6 3,000$ 5 2,500$ 17 8,300$ 7 3,700$ 8 4,000$ 0 -$ 0 -$ 0 -$ 0 -$ 5 2,500$ 9 4,500$ 0 -$ 0 -$

311 Hydrant Assembly  (Every 400') $8,000 EA 1 10,000$ 3 24,000$ 2 19,000$ 1 10,000$ 3 26,000$ 3 27,000$ 1 5,000$ 0 1,000$ 1 5,000$ 2 16,600$ 1 7,400$ 1 8,000$ 0 -$ 0 -$ 0 -$ 0 -$ 1 5,000$ 1 9,000$ 6 48,000$ 0 -$
312 Dewatering (15% of Water Main) $5 LF 75 375$ 180 900$ 143 713$ 75 375$ 195 975$ 203 1,013$ 38 188$ 8 38$ 38 188$ 125 623$ 56 278$ 60 300$ 0 -$ 0 -$ 0 -$ 0 -$ 38 188$ 68 338$ 360 1,800$ 0 -$
313 Connect to Existing Water Main (2 Ea @ 400') $3,500 EA 3 8,750$ 6 21,000$ 5 16,625$ 3 8,750$ 7 22,750$ 7 23,625$ 1 4,375$ 0 875$ 1 4,375$ 4 14,525$ 2 6,475$ 2 7,000$ 0 -$ 0 -$ 0 -$ 0 -$ 1 4,375$ 2 7,875$ 12 42,000$ 0 -$
314 36" Gas Pipe Line Crossing (Boring) $25,000 EA 0 -$ 0 -$ 0 -$ 0 -$ 2 50,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
315 LSLR on Homeowner Side $14,000 EA 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 25 350,000$
316 0.67 MG Reservoir $2,000,000 EA 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1 2,000,000$ 0 -$
317 Tank Mixer $100,000 EA 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1 100,000$ 0 -$
316 Utility Location Investigation (1 Ea. @ 1,000') $1,000 EA 1 1,000$ 1 1,000$ 1 1,000$ 1 1,000$ 1 1,000$ 1 1,000$ 0 -$ 0 -$ 0 -$ 1 1,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 2 2,000$ 0 -$
317 Rock or Boulder Excavation  (5% of Total Water/Sanitary Cost)5.0% 10,881$ 21,094$ 16,710$ 11,586$ 25,056$ 23,725$ 4,384$ 1,964$ 4,384$ 14,606$ 6,489$ 7,015$ -$ -$ -$ -$ 4,384$ 7,892$ 146,649$ -$

Total 228,502$ Total 442,984$ Total 350,915$ Total 243,307$ Total 526,170$ Total 498,226$ Total 92,070$ Total 41,251$ Total 92,070$ Total 306,721$ Total 136,263$ Total 147,311$ Total -$ Total -$ Total -$ Total -$ Total 92,070$ Total 165,725$ Total 3,079,628$ Total 350,000$

Sanitary Sewer Items
401 Granular Fill Over Sewer (5% of Trench Length) $28 LF 45 1,260$ 18 490$ 53 1,470$ 53 1,470$ 0 -$ 0 -$ 15 420$ 38 1,064$ 13 350$ 83 2,310$ 20 560$ 0 -$ 40 1,120$ 33 910$ 28 770$ 45 1,260$ 0 -$ 0 -$ 0 -$ 0 -$

402 12" Trench Undercut and Stone Refill for Sewer
(25% of Trench)

$15 LF 225 3,375$ 88 1,313$ 263 3,938$ 263 3,938$ 0 -$ 0 -$ 75 1,125$ 190 2,850$ 63 938$ 413 6,188$ 100 1,500$ 0 -$ 200 3,000$ 163 2,438$ 138 2,063$ 225 3,375$ 0 -$ 0 -$ 0 -$ 0 -$

403 24" Sanitary Sewer $180 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 450 81,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
404 21" Sanitary Sewer $160 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 300 48,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 900 144,000$ 0 -$ 0 -$ 0 -$ 0 -$
405 15" Sanitary Sewer $150 LF 0 -$ 0 -$ 0 -$ 1,050 157,500$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
406 12" Sanitary Sewer $145 LF 900 130,500$ 170 24,650$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 310 44,950$ 250 36,250$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 550 79,750$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
407 10" Sanitary Sewer $140 LF 0 -$ 0 -$ 1,050 147,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 1,650 231,000$ 400 56,000$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
408 8" Sanitary Sewer $135 LF 0 -$ 180 24,300$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 800 108,000$ 650 87,750$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$
409 6" Sanitary Sewer $85 LF 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$ 0 -$

410 4" To 6" Sanitary Lateral Replacement (35 LF Ea.
Every 100' Ea. Side)

$75 LF 630 47,250$ 245 18,375$ 735 55,125$ 735 55,125$ 0 -$ 0 -$ 210 15,750$ 532 39,900$ 175 13,125$ 1,155 86,625$ 280 21,000$ 0 -$ 560 42,000$ 455 34,125$ 385 28,875$ 630 47,250$ 0 -$ 0 -$ 0 -$ 0 -$

411 Wye Branch (1 Every 100' Ea. Side) $600 EA 18 10,800$ 7 4,200$ 21 12,600$ 21 12,600$ 0 -$ 0 -$ 6 3,600$ 15 9,120$ 5 3,000$ 33 19,800$ 8 4,800$ 0 -$ 16 9,600$ 13 7,800$ 11 6,600$ 18 10,800$ 0 -$ 0 -$ 0 -$ 0 -$

412 By-pass Pumping Around Sewer Section Being
Replaced

$12 LF 900 10,800$ 350 4,200$ 1,050 12,600$ 1,050 12,600$ 0 -$ 0 -$ 300 3,600$ 760 9,120$ 250 3,000$ 1,650 19,800$ 400 4,800$ 0 -$ 800 9,600$ 650 7,800$ 550 6,600$ 900 10,800$ 0 -$ 0 -$ 0 -$ 0 -$

413 Dewatering $15 LF 900 13,500$ 350 5,250$ 1,050 15,750$ 1,050 15,750$ 0 -$ 0 -$ 300 4,500$ 760 11,400$ 250 3,750$ 1,650 24,750$ 400 6,000$ 0 -$ 800 12,000$ 650 9,750$ 550 8,250$ 900 13,500$ 0 -$ 0 -$ 0 -$ 0 -$
414 48" Pre-Cast Manhole Replacement $5,000 EA 3 15,000$ 5 25,000$ 4 20,000$ 6 30,000$ 0 -$ 0 -$ 2 10,000$ 2 10,000$ 2 10,000$ 4 20,000$ 3 15,000$ 0 -$ 3 15,000$ 3 15,000$ 2 10,000$ 6 30,000$ 0 -$ 0 -$ 0 -$ 0 -$

415 Connect to Existing Sanitary Sewer (2 Ea. @ 400') $1,200 EA 5 5,400$ 2 2,100$ 5 6,300$ 5 6,300$ 0 -$ 0 -$ 2 1,800$ 4 4,560$ 1 1,500$ 8 9,900$ 2 2,400$ 0 -$ 4 4,800$ 3 3,900$ 3 3,300$ 5 5,400$ 0 -$ 0 -$ 0 -$ 0 -$

416 Utility Location Investigation (1 Ea. @ 1,000') $900 EA 1 900$ 0 -$ 1 900$ 1 900$ 0 -$ 0 -$ 0 -$ 1 900$ 0 -$ 2 1,800$ 0 -$ 0 -$ 1 900$ 1 900$ 1 900$ 1 900$ 0 -$ 0 -$ 0 -$ 0 -$

417 Rock or Boulder Excavation  (5% of Total
Water/Sanitary Cost)

2.0% 4,776$ 2,198$ 5,514$ 5,924$ -$ -$ 1,776$ 4,297$ 1,438$ 8,443$ 2,241$ -$ 4,120$ 3,407$ 2,942$ 5,346$ -$ -$ -$ -$

Total 243,561$ Total 112,075$ Total 281,196$ Total 302,106$ Total -$ Total -$ Total 90,571$ Total 219,161$ Total 73,351$ Total 430,616$ Total 114,301$ Total -$ Total 210,140$ Total 173,780$ Total 150,050$ Total 272,631$ Total -$ Total -$ Total -$ Total -$

Total Construction Costs
General 64,986$ 69,897$ 79,948$ 73,446$ 46,935$ 51,954$ 20,975$ 38,936$ 17,220$ 81,924$ 30,625$ 21,829$ 25,805$ 17,366$ 25,628$ 26,502$ 10,031$ 17,639$ 258,197$ -$
Restoration 394,423$ 376,899$ 433,865$ 433,865$ 99,634$ 194,492$ 97,027$ 258,738$ 64,177$ 354,980$ 157,769$ 143,740$ 133,923$ 57,769$ 191,654$ 80,730$ 41,677$ 69,461$ 363,000$ -$
Water 228,502$ 442,984$ 350,915$ 243,307$ 526,170$ 498,226$ 92,070$ 41,251$ 92,070$ 306,721$ 136,263$ 147,311$ -$ -$ -$ -$ 92,070$ 165,725$ 3,079,628$ 350,000$
Sanitary 243,561$ 112,075$ 281,196$ 302,106$ -$ -$ 90,571$ 219,161$ 73,351$ 430,616$ 114,301$ -$ 210,140$ 173,780$ 150,050$ 272,631$ -$ -$ -$ -$
Water Total (Restoration + General) 458,300$ 778,100$ 607,900$ 497,000$ 672,800$ 744,700$ 151,100$ 190,100$ 132,800$ 525,200$ 230,500$ 312,900$ -$ -$ -$ -$ 143,800$ 252,900$ 3,700,900$ 350,000$
Sanitary Total (Restoration + General) 473,300$ 223,800$ 538,200$ 555,800$ -$ -$ 149,600$ 368,000$ 114,100$ 649,100$ 208,500$ -$ 369,900$ 249,000$ 367,400$ 379,900$ -$ -$ -$ -$
Total 931,500$ 1,001,900$ 1,146,000$ 1,052,800$ 672,800$ 744,700$ 300,700$ 558,100$ 246,900$ 1,174,300$ 439,000$ 312,900$ 369,900$ 249,000$ 367,400$ 379,900$ 143,800$ 252,900$ 3,700,900$ 350,000$

LSLR ALLOWANCEBluff Reservoir Replacement

A7

Cinnabar St (N Clayberg to East
St)

A9

N Beecher St (E Lead to Iron St)

B14

E Longyear St (S Sophie to S Case
St)

A16

E Sellar St (S Clayberg to Beecher
St)

A10

E Iron St (N Clayberg to Peck St)

B11

N Peck St (E Lead to Iron St)Prospect Rd

A19A6

W Sellar St (S Hematite to Moore
St)

N Moore St (Iron to Cinnabar St)

B15

Eli Ave (Glyuna to Barber St) S Moore St (Colby to Mary St)

A17 A13 A12

E Mary St (S Sophie to Clayberg
St)

B20

W Iron St (N State to Mine St)

A21

E Mary St (S Beecher St to East of
Peck St)

A22

E Longyear St (S Peck to Howell
St)

A24

S Moore St (1st to 2nd Ave)

A25

2nd Ave (S Mine to Moore St)

A23

Easement from Howell St to Lead
St

N:\2022\220399_BessemerC_2023_CWSRF\Reports\2023_ProjectPlan\Costing\220291-399_230314_CityofBessemer_Costing_W&WW
Project #: 21-0084 85
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Appendix A

Part 2: Bond Schedule



Bond Schedule Date: 03/16/23

Borrower Name: City of Bessemer Type of Bond: 40
Interest Rate: 1.875%
Yrs Deferred Principle 0
Principal: $11,382,900 (round to nearest $1000)
Ammort. Factor 0.0358
Ammortized Payment: $407,043
Monthly Debt Service $33,920
Estimated System EDUs 1,154
User Rate Impact $29.39

1st 2nd Principal Total Year Loan
Year Interest Interest Paid Payment Balance

11,382,900
1 106,715 106,715 194,000 407,429 11,188,900
2 104,896 104,896 197,000 406,792 10,991,900
3 103,049 103,049 201,000 407,098 10,790,900
4 101,165 101,165 205,000 407,329 10,585,900
5 99,243 99,243 209,000 407,486 10,376,900
6 97,283 97,283 212,000 406,567 10,164,900
7 95,296 95,296 216,000 406,592 9,948,900
8 93,271 93,271 221,000 407,542 9,727,900
9 91,199 91,199 225,000 407,398 9,502,900

10 89,090 89,090 229,000 407,179 9,273,900
11 86,943 86,943 233,000 406,886 9,040,900
12 84,758 84,758 238,000 407,517 8,802,900
13 82,527 82,527 242,000 407,054 8,560,900
14 80,258 80,258 247,000 407,517 8,313,900
15 77,943 77,943 251,000 406,886 8,062,900
16 75,590 75,590 256,000 407,179 7,806,900
17 73,190 73,190 261,000 407,379 7,545,900
18 70,743 70,743 266,000 407,486 7,279,900
19 68,249 68,249 271,000 407,498 7,008,900
20 65,708 65,708 276,000 407,417 6,732,900
21 63,121 63,121 281,000 407,242 6,451,900
22 60,487 60,487 286,000 406,973 6,165,900
23 57,805 57,805 291,000 406,611 5,874,900
24 55,077 55,077 297,000 407,154 5,577,900
25 52,293 52,293 302,000 406,586 5,275,900
26 49,462 49,462 308,000 406,923 4,967,900
27 46,574 46,574 314,000 407,148 4,653,900
28 43,630 43,630 320,000 407,261 4,333,900
29 40,630 40,630 326,000 407,261 4,007,900
30 37,574 37,574 332,000 407,148 3,675,900
31 34,462 34,462 338,000 406,923 3,337,900
32 31,293 31,293 344,000 406,586 2,993,900
33 28,068 28,068 351,000 407,136 2,642,900
34 24,777 24,777 357,000 406,554 2,285,900
35 21,430 21,430 364,000 406,861 1,921,900
36 18,018 18,018 371,000 407,036 1,550,900
37 14,540 14,540 378,000 407,079 1,172,900
38 10,996 10,996 385,000 406,992 787,900
39 7,387 7,387 392,000 406,773 395,900
40 3,712 3,712 400,000 407,423 -4,100
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MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY 
OVERBURDENED AND SIGNIFICANTLY OVERBURDENED COMMUNITY STATUS

DETERMINATION WORKSHEET 

The following data is required from each State Revolving Fund (SRF) applicant requesting a 
determination for overburdened and significantly overburdened community status.  

The most recent census and tax data are available in a searchable table on EGLE’s State Revolving 
Fund – Overburdened Community Definition and Scoring Criteria Development webpage along with 
an excel worksheet to help determine blended Median Annual Household Income (MAHI) and 
blended taxable value per capita for regional systems. The MAHI and taxable value per capita table 
will be used to make all FY24 determinations. Applicants are encouraged to visit this page prior to 
completing this form to see if they qualify based on MAHI (blended MAHI if applicable) or taxable 
value per capita (blended taxable value per capita if applicable) alone. If so, they only need to fill out 
lines 1 and 2 of this form, electronically sign it on page 2, and submit. 

Alternately, if the applicant’s MAHI or blended MAHI is above the state average - $63,498 for 
FY24 – they cannot be determined as being overburdened or significantly overburdened for 
FY24 funding and should not complete or turn in this form.  

For applicants whose MAHI or blended MAHI is below $63,498 but do not automatically qualify based 
on MAHI or taxable value per capita alone, please complete the entire form and return to: 

Mark Conradi  
conradim@michigan.gov 

Name of Applicant 

Please check the box indicating which funding source this determination is for: 

DWSRF  ☐ 

CWSRF  ☐ 

1. Is this a regional system? A regional system refers to any system that serves more than one
municipality (cities, townships, and/or villages)

Yes ☐

No ☐

If yes, refer to the instructions at the end of this form to complete calculations for a blended MAHI 
and blended taxable value per capita. Additionally, page 3 of this form will also need to be 
completed. 

✔

✔
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2. Median Annual Household Income from table on the overburdened webpage (blended if
applicable)

3. Taxable Value Per Capita from table on the overburdened webpage (blended if applicable)

4. Total amount of anticipated debt for the proposed project (amount of loan requested for FY24
loan)

5. Annual payments on the existing debt for the system

6. Total operation, maintenance, and replacement expenses (OM&R) for the system on an annual
basis

7. Number of residential equivalent users (REUs) in the system

*I (    ) hereby certify that the information in this 
form is complete, true, and correct to the best of my knowledge. 

Signature Date 

For determinations made using anticipated debt, a final determination will be made based 
upon the awarded loan amount and not the anticipated amount provided on this form. 

$52,045

$17,016

$11,382,900

$110,966

$862,415

1,602

Jennifer Adams
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Regional System Breakdown (If applicable) 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
Name of municipality     Percentage of flow 
 
 
If more spaces are needed, please include them in the email along with this submission. Percentages 
of flow must add up to 100%. 

City of Bessemer 100%
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OVERBURDENED AND SIGNIFICANTLY OVERBURDENED COMMUNITY STATUS 
INSTRUCTIONS AND GUIDANCE 

 

The following instructions provide guidance to fill out the overburdened and significantly 
overburdened determination community status worksheet. Systems across the state use many 
types of methods for billing and some include items that others do not. The purpose of the 
determination is to put all systems on a level playing field by breaking down system debt, 
expenses, and number of customers in the same manner. The instructions address each question 
in the order they are presented on the worksheet. 

1. Regional systems (if applicable) – Blended MAHI and taxable value per capita calculations 
 

The definition of overburdened and significantly overburdened communities first requires “(a) 
Users within the area served by a proposed drinking water project, sewage treatment works 
project, or stormwater treatment project are directly assessed for the costs of construction.” That 
means that the calculations need to be based on who is paying for the proposed SRF loan. 

 
For systems that serve more than one municipal entity a blended MAHI and taxable value per 
capita calculation must be completed. Page 3 of the worksheet includes spaces for a system to list 
all the municipalities (cities, townships, and/or villages) and the percentage of flow they provide to 
the system. The flow percentages should be based on the most recent data available. 

 
The reason flow is used is because most systems add debt costs to customers’ bills and those are 
determined by flow. In rare cases there might be municipal agreements that vary slightly from this 
method and those will require the applicant to contact EGLE and provide the data separate from 
this worksheet. EGLE will take each municipality’s MAHI and taxable value per capita and multiply 
it by the percentage of flow and then add them all together to come up with the blended number to 
be used in the determination (e.g., (municipality A MAHI * flow) + (municipality B MAHI * flow) + 
(municipality C MAHI * flow = Blended MAHI for the system)). The same formula will be repeated 
swapping out taxable value per capita for MAHI to determine a blended taxable value per capita. 

 
The most recent census and tax data are available in a searchable table on EGLE’s State 
Revolving Fund – Overburdened Community Definition and Scoring Criteria Development 
webpage. This table will be used to make all FY24 determinations. Use the excel FY24 
Overburdened Calculation Template also located on the State Revolving Fund – Overburdened 
Community Definition and Scoring Criteria Development webpage. Tab 1 titled, “Blended MAHI 
and TVPC calcs” will allow the applicant to input the names of the municipalities, their 
percentage of flow, the MAHI for each found in the table listed above, and the taxable value per 
capita for each in the table listed above, to calculate a blended MAHI and blended taxable value 
per capita of the regional system. If the blended MAHI is above $63,498 the project cannot 
qualify for overburdened or significantly overburdened status and the rest of the form 
should not be filled out or turned in. 
 

2. Median Annual Household Income 
 
Use the “Fiscal Year 2024 Overburdened Median Annual Household Income (MAHI) and 
Taxable Values List for SRF Projects; the State of Michigan MAHI is $63,498 for FY24 Projects” 
searchable table located on the State Revolving Fund – Overburdened Community Definition 
and Scoring Criteria Development webpage. Search for the system’s MAHI and enter it. If the 
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MAHI is above $63,498 the project cannot qualify for overburdened or significantly 
overburdened status and the rest of the form should not be filled out or turned in. 
 
For regional systems that serve more than on municipality (cities, townships, and/or villages), 
refer to the instructions for regional systems in step 1 if you have not already completed 
calculating a blended MAHI for the system. Once the blended MAHI is determined, enter it on 
line 2 of the worksheet.  
 

3. Taxable Value Per Capita 
 

This data is found in the same location as the MAHI data and was likely already entered by the 
applicant while completing line 2. If not, repeat the directions for step 2 and enter the taxable 
value per capita from the table.  
 
For regional systems that serve more than on municipality (cities, townships, and/or villages), 
refer to the instructions for regional systems in step 1 if you have not already completed 
calculating a blended taxable value per capita for the system. Once the blended taxable value 
per capita is determined, enter it on line 3 of the worksheet.  
 

4. Total amount of anticipated debt for the proposed project 
 
Fill in the total amount of the proposed loan for the project requesting State Revolving Loan 
financing in FY24.  
 
EGLE will amortize this amount to determine a yearly cost to the applicant. The excel FY24 
Overburdened Calculation Template, also located on the State Revolving Fund – Overburdened 
Community Definition and Scoring Criteria Development webpage, has this calculation built in 
so the applicant only needs to enter full FY24 the loan amount when completing that as well.  
 
Note that this loan amount is an estimate and often changes after project plans are submitted 
and bids come in. EGLE will run this determination again prior to finalizing the Project Priority 
List (PPL). Changes in the loan amount can sometimes change an applicant’s status from 
overburdened to not or vice versa if the initial calculation is close to the 1% MAHI threshold.  
 
Thus, if a system is determined to be overburdened or not based on annual user costs being 
greater than 1% of system’s MAHI vs being determined overburdened by MAHI or state taxable 
value per capita alone, a loan amount will be provided to the applicant that provides the cutoff 
loan value to either gain or lose overburdened status. 
 

5. Annual Payments on the existing debt of the system 
 
Fill in the yearly total of any current debt payments for the system. If coming in for a CWSRF 
project only include debt payments for the wastewater system and if coming in for a DWSRF 
project only include debt payments for the drinking water system.  
 
In a regional system the additional debt payments of connected systems may be added if the 
connected systems are included in the blended MAHI and taxable value per capita calculations 
and there is no double-counting. For example, if a regional treatment system is coming in for 
the loan, a connected collection system could add any additional annual debt costs that the 
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collection system passes onto its customers after paying all debt and expenses to the regional 
treatment system. This is to account for the fact that the MAHI and state taxable values are 
being blended so the annual debt payments of the regional system can be blended as well to 
determine the average user cost of the regional system. 
 

6. Total operation, maintenance, and replacement (OM&R) expenses for the system on an 
annual basis 
 
As with the annul debt payments, the amount listed here should include only wastewater OM&R 
for CWSRF loans and only drinking water OM&R for DWSRF loans. If the accounting is 
combined split the costs as accurately as possible. 
 
The OM&R costs should reflect all annual expenses for the system that are recovered annually 
through rates. This means that if a community makes an annual contribution of $50,000 a year 
to a capital improvement fund, they could add that number to the yearly OM&R costs. If they 
have accumulated $250,000 in that account and plan on using all in the calendar year they are 
applying for the loan, they cannot claim that amount as it is not a yearly expense; only the 
$50,000 is. This is also true for depreciation expenses with no cash value or yearly contribution. 
They cannot be included. 
 
In a regional system the additional OM&R expenses of connected systems may be added if the 
connected systems are included in the blended MAHI and taxable value per capita calculations, 
there is no double-counting, and the expenses follow the same OM&R rules listed above. For 
example, if a regional treatment system is coming in for the loan, a connected collection system 
could add any additional annual OM&R costs that the collection system passes onto its 
customers after paying all debt and expenses to the regional treatment system. This is to 
account for the fact that the MAHI and state taxable values are being blended so the annual 
OM&R expenses of the regional system can be blended as well to determine the average user 
cost of the regional system. 
 

7. Number of residential equivalent users (REUs) in the system  
 

REUs refer to number of standard household hookups in a system. In a bedroom community, with 
little to no commercial or industrial customers, this number clear. However, most systems have a 
combination of customer types. The purpose of this form is to determine the average bill for a 
typical residential customer to determine if it is high enough to pose a burden on the ratepayer. 

 
There are two standard ways of determining REUs: meter size and average flow. 
 
• Meter size 

 
This is the preferred method as it eliminates most variables that using flow may have. To 
determine the number of REUs in a system take all the systems’ meters and convert them 
down to 5/8ths-inch or ¾-inch (whichever is the system’s standard residential size). Use the 
capacity of the pipe to convert down (e.g., a 2-inch meter would be equivalent to about 8, 
5/8ths-inch meters, a 4-inch meter would be equivalent to about 25, 5/8ths-inch meters, etc.). 
The resulting number of equivalent 5/8ths-inch or ¾-inch meters would be the number of REUs 
in the system. 
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• Average flow  
 
The average flow method requires the system to determine the average yearly flow for a 
typical residential household (i.e., a 5/8ths-inch or ¾-inch connection). The system takes the 
most recent yearly flow data of the entire system and divides by the average household usage 
number to come up with the number of REUs. 

 
EGLE will look at the numbers provided and may have questions based on the population size vs 
number of REUs. EGLE will reach out and ask to see the calculations in some instances. 
Applicants are encouraged to include an excel sheet with these calculations along with the 
submittal of this form to reduce any back-and-forth communications. 

 
Signature 
 
A typed name and accompanying electronic signature are required for the form to be accepted. If 
this section is left blank the form will be returned to the sender and not reviewed until it has been 
signed and sent back. 

Final Determination 
 
If the system’s MAHI or blended MAHI (if applicable) is over the state average - $63,498 for 
FY24 – it cannot be determined as being overburdened or significantly overburdened for FY24 
funding. 
 
EGLE will take the information provided on this form and enter it into the FY24 Overburdened 
Calculation Template spreadsheet to calculate the average yearly cost per REU. If a community or 
system is not determined to be overburdened or significantly overburdened based on MAHI or taxable 
value per capita alone, this calculation will determine if the costs are greater than 1% of the system’s 
MAHI. 
 
The FY24 Overburdened Calculation Template spreadsheet with the calculations and final 
determination will be sent to the applicant after the review has been completed by EGLE. A blank 
version is available on the State Revolving Fund – Overburdened Community Definition and Scoring 
Criteria Development webpage. Ideally the applicant has already completed the calculations using the 
instructions above prior to submitting. If the applicant completes the worksheet and determines they 
do not qualify for overburdened status it is requested that they do not submit the completed 
worksheet unless they have questions. The applicant’s preliminary findings using the FY24 
Overburdened Calculation Template are not official until they have been reviewed by EGLE as 
discrepancies and/or questions about some of the numbers may arise. However, EGLE is providing 
the template to allow applicants to have a good idea of how the determination will result prior to 
hearing back officially from EGLE. 
 
Please contact Mark Conradi (conradim@michigan.gov) with any questions on the completion of the 
form. 
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If you need this information in an alternate format, contact EGLE-Accessibility@Michigan.gov or 
call 800-662-9278. 

EGLE does not discriminate on the basis of race, sex, religion, age, national origin, color, 
marital status, disability, political beliefs, height, weight, genetic information, or sexual 
orientation in the administration of any of its programs or activities, and prohibits intimidation 
and retaliation, as required by applicable laws and regulations. Questions or concerns should 
be directed to the Nondiscrimination Compliance Coordinator at EGLE-
NondiscriminationCC@Michigan.gov or 517-249-0906. 

This form and its contents are subject to the Freedom of Information Act and may be released 
to the public. 



2. Median Annual Household Income
(blended if necessary) $52,045

3. Taxable Value Per Capita (blended
if necessary) $17,016

4. Amount of anicipated debt - FY24
SRF loan only $11,382,900
Terms 20
Rate 2.75%
New Annual debt from SRF loan $747,535

5. Annual Payments on existing debt $110,966

6. Total OM&R $862,415

7. Number of REUs 1602

Total Annual Cost $1,720,916

Annual User Cost $1,074
MAHI Threshold $ amount $520

Result
125% of Federal Poverty MAHI $37,500 Significantly Overburdened NO

Lowest 10% TVPC $15,170 Significantly Overburdened NO

Lowest 20% TVPC $22,920 Overburdened without calculation needed YES

Michigan MAHI $63,498 Overburdened with calculation YES

Overburdened and Significantly Overburdened Calculation Worksheet



Name of Municipality Percentage of Flow
(Total must = 100)

Taxable Value Per
Capita (TVPC)

Median Annual
Household Income (MAHI)

TVPC Percentage
(automatically calculated)

MAHI Percentage
(Automatically calculated)

City of Bessemer 100.00% $17,016 $52,045 $17,016 $52,045
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0

Total 100% Blended TVPC Blended MAHI
$17,016 $52,045

Regional Systems - Blended MAHI and TVPC Calculations

Instructions for Regional Systems (single municipality systems skip this tab and click the "Overburdened calculations" tab at the bottom of this page)

For blended taxable value per capita and blended MAHIs use the searchable chart on EGLE's Overburdened Community Definition and Scoring Criteria website. The chart is
titled, "Fiscal Year 2024 Overburdened Median Annual Household Income (MAHI) and Taxable Values List For SRF Projects; the State of Michigan MAHI is $63,498 for FY24
Projects." Clicking the + sign next to the title will open the table and a search box will appear at the top right of the table.

-Fill in the municipalities that make up the regional system in Column A
-Enter the percentage of flow each municipality contributes to the system in column B. The total in cell B18 must equal 100%
-Use the search function to find the municipality's taxable value per capita on the Overburdened website listed above and enter it in column C
-Use the search function to find the municipality's MAHI on the Overburdened website listed above and enter it in column D

The sheet will calculate the blended TVPC for the regional system in cell E19 and blended MAHI in cell F19. Click the "Overburdened calculations" tab below to complete the
calculations. The blended TVPC and blended MAHI numbers will be automatically filled in.
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Part 4: Proposed Reservoir Description



 
9 March 2023 
 
Darren Pionk 
C2AE 
(906) 675-1587 
darren.pionk@C2AE.com 
 
Ref: Water Reservoir – Bessemer, MI 
 
Cady Aquastore Inc. is pleased to offer the following CST-Storage Company’s Aquastore Glass-Fused-to-
Steel storage tanks for your project. 
 
PROJECT SPECIFICATIONS: 
 
Tank Quantity:  One (1) 
Tank Diameter: 64.34 ft. 
Tank Shell Height: 28.43 ft. 
Floor Type:  Embedded starter sheet, concrete floor 
Roof:   Aluminum Geodesic Dome 
Net Capacity:  667,000 gal. (12" freeboard) 
 
MATERIALS AND COATINGS: 
 
Tank Shell:   AIS Compliant Glass Fused-to-Steel  
Exterior shell color:  Cobalt Blue  
Interior shell color:  Vitrium White 
Hardware:   Mechanically deposited galvanizing, 

grade 5/8 bolts with polypropylene encapsulated bolt heads 
 

DESIGN STANDARDS: 
 
Tank Design Code:  AWWA 
  Risk Category:  IV 
Seismic Design:   IBC 2012 / 2015 
  Site Class:    D     
  Importance Factor:  1.5 
  Spectral Response Ss: 0.045 
  Spectral Response S1: 0.018 
  TL Zone:   4 
Wind Design:    IBC 2012 / 2015 
  Wind Speed:   120 mph 
  Wind Exposure:  C 
  Wind Importance:  1.15 
Roof Design:    IBC 2012 / 2015 
  Snow Exposure:  1.0 
  Thermal Factor:  1.2 
  Importance Factor:  1.2 
  Ground Snow Load:  60 psf 
  Roof Live Load:  15 psf 
  Roof Snow / Live Load: 55 psf 
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PROJECT APPURTENANCES AND SERVICES: 
 
Lot Design calculations for tank and foundation with Michigan P.E. stamp. 
Lot Item of labor, materials & equipment to install leveling plate/anchor assemblies into tank 

footings, installed embedded starter sheets, and waterstop/seal strips. (footings, ringwall, 
concrete, rebar, and forms by others) 

Lot Item of turnkey tank shell and tank appurtenances, assembly, and erection. Includes 
proprietary Aquastore erection equipment, certified Aquastore factory trained erection 
crews. 

Lot 13.1 (2”) Ridgelok R-Value insulation on Sidewalls and Dome. 
(2) Aluminum ladder, ladder gate, and standard ladder fall arrest system including 1 guide 

and 1 M/L harness. 
(1) 24” diameter aluminum, screened gravity vent near roof apex, with stainless steel 

personel safety cable 
(3) 30” square aluminum access hatch with lockable hasp. 
(1) Center saftey support with stainless steel safety cable and stand-offs. 
(1)  6” 304SS PVC nozzle with standoff brackets (continuation of piping by others) 
(2)  30” bottom shell manway with davit arm. 
(1)  6” 304SS Double Nozzle with Interior/Exterior 150# flanges. 
(1)  4” 304SS Double Nozzle with Interior/Exterior 150# flanges. 
(1)  2” 304SS Double Nozzle with Interior/Exterior 150# flanges. 
(1)  2” Aluminum Roof Port. 
(1)  Passive Cathodic Protection system sized for 4000 ohm-cm resistivity. 
 
ITEMS NOT INCLUDED: 
 

1. Any foundation, auger cast piles or any other civil labor, materials nor equipment. 
 

2. Yard Piping, liquid mixing systems below or above grade or internal piping, pipe fittings, 
couplings restraining glands, gaskets, valves, heat tracing, insulation, labor, materials nor 
equipment, except as specifically noted above. 

 
 3. Site preparation work, Removal of either below or above ground obstructions, Soil 

Remediation, imported structural or gravel backfill, testing to meet minimum 3000 PSF 
bearing capacity requirement, site restoration nor seeding. 

 
 4. Any required state, local, or municipal permits required for installation or operation of 

this storage tank shell or foundation. 
 

5. Roughed in or finished Electrical nor instrumentation systems, components, finished parts, 
lights, instruments, junction boxes, conduit, control panels, switches, materials, labor, nor 
equipment. 

 
 6. Labor, pumps, hoses or water for testing. 
 
SITE CONDITIONS/INSTALLATION ITEMS TO BE PROVIDED BY BUYER: 
 

1. The BUYER shall be responsible for all surveying, site preparation, Geotechnical engineering 
services, and ancillary materials required for a complete foundation installation, except 
as specifically noted above. 
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SITE CONDITIONS/INSTALLATION ITEMS TO BE PROVIDED BY BUYER (cont.): 
 

2. Appropriate access road to building site providing free and clear access to the tank site by 
tractor-trailer for tank delivery, and 6 wheeled pick-up trucks with fifth wheel trailer systems for 
building equipment, is required. 

 
3. The BUYER shall provide a level, graded tank site with uninterrupted accessibility up to 10 

feet away from the foundation edge and completely surrounding the tank site.  The Buyer 
shall provide site work to accommodate personnel easily and safely on foot as well as allow a 
skid steer machine to freely move about for material handling purposes. 

 
4. The BUYER shall have complete responsibilities for the tank site preparation, and foundation 

installation including concrete, rebar, forms, backfilling, and all soils or compaction tests, 
concrete tests, certifications and or reports.  This quote assumes for design purposes that this 
tank site shall have a minimum bearing capacity of 3000 psf.  Costs associated with a 
foundation and or floor other than as offered in this Proposal, shall be extra to the total price 
of this proposal.  Any costs shall be borne exclusively by others. 

 
5. Cady Aquastore Inc. shall be responsible for unloading all tank components. The BUYER 

shall provide a secure, level area for storing the tank components as they are delivered. 
Should appropriate storage not be reasonably available adjacent to the tank site, the BUYER 
shall provide material handling equipment and labor to move materials in position as required 
by the tank erection sequence. 

 
6. The BUYER shall be responsible for reasonable access to this job site including but not 

limited to: traffic control, snow removal, sanitation facilities, and all maintenance, repair, and 
restoration to access roads, temporary or permanent, if required. 

 
7. The BUYER is responsible to give at least three (3) weeks prior notification to SELLER when 

the access road is ready and the site has been completely prepared for the scope of 
SELLER’s work.  

 
NOTE:  BUYER shall be subject to back charges (lost time, travel, subsistence of crews) if 
SELLER arrives on site as scheduled and the access road, site preparation or other BUYER 
provided item are not ready causing SELLER’s crews to sit idle or leave the site and return at 
a later date. 
 

8. The BUYER shall be responsible for furnishing and maintaining daily sign in logs, scheduling 
arrangements for deliveries and work, authorization letters, identification cards, identification 
badges or hardhat stickers, specific work clothing if applicable, all security authorizations, 
locks, and all security reporting responsibilities including any journals, logs, or incident 
reports. 

 
PROJECT PRICING: 
 
 Model 6428 SSWT Aquastore Tank, Dome, & Insulation:    $ 1,247,935.00 
 
PROJECT TERMS: 
 
TAXES:  Aplicable Tax Included 
 
ALLOWANCES: No Allowances are Included 
 
VALIDITY:  Price is firm for a period of thirty (30) Days. 
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PROJECT TERMS (cont.): 
 
DRAWINGS: 5 – 6 weeks after acceptance. 
 
FREIGHT:  Freight and off loading are included in quote. 
 
LABOR:  This quote is valid with Cady Aquastore Factory Trained Builders at prevailing 

wage rates. 
 
UTILITIES:  All site facilities, including erosion control, sanitary, and traffic control, chall be the 

responsibility of the general contractor per the engineers’ project specifications. 
 
DELIVERY:  Approximately 30 - 35 weeks after submittal drawing approval. 
 
ERECTION:  Tank Erection:  4 – 6 weeks 
 
BONDING:  Not Included. 
 
INSURANCE:  As specified for Cady Aquastore Inc. portion of project, certificate holders shall be 

as required. 
 
TERMS:  Net 30 days, 2% late charge per month 24% per annum will be added to all 

overdue invoices. The payment terms are 5% retainage until 50% complete. 
 
SCHEDULE OF PAYMENTS: 
 
   20% - Upon order acceptance. 

20% - Upon submittal acceptance and release to manufacturing. 
40% - Upon tank delivery with tank appurtenances. 
10% - Upon foundation installation. 
9.75% - Upon substantial completion of tank construction. 
0.25% - Upon successful completion of hydrostatic testing. 

 
 
After you have had an opportunity to review the above and should you have any questions, please feel 
free to call. Thank you for the opportunity to assist you with this project. 
 
 
Very truly yours, 
 
 
Project Management Team 
Randy Cady 
Cady Aquastore, Inc. 
 
Attachments: Acceptance Page (1 page) 

Cady Aquastore Standard Terms and Conditions (2 pages) 
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ACCEPTANCE PAGE 
Proposal, General Terms and Conditions 

 

Accepted By:      Accepted By: 

 

       Cady Aquastore 

 

 

________________________________         __________________________________ 

Authorized Purchaser     Randy Cady, President 
 

 

 

Date:  ___________________________  Date:  ____________________________ 

 

 

 

 

This area reserved for Corporate Seals. 
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CADY AQUASTORE, INC. 
GENERAL TERMS AND CONDITIONS OF THE CONTRACT 

 
1. General. These terms and conditions shall apply to the sale by Cady of the scheduled Equipment to Purchaser and the construction agreed to for the 
placement of the Equipment on Purchaser’s premises. Acceptance of orders, whether oral or written, is based on the express condition that Purchaser agrees to all 
the terms and conditions contained herein. Placement of orders, whether oral or written, by Purchaser will constitute Purchaser’s assent to these terms and 
conditions. These terms and conditions represent the complete agreement of the parties, superseding all previous communications, and no terms or conditions in 
any way adding to, modifying or otherwise changing the provisions stated herein shall be binding upon Cady unless made in writing and signed and approved by an 
officer of Cady. No modification of any of these terms will be effected by Cady’s shipment of Equipment following receipt of Purchaser’s purchase order, shipping 
request or similar request or similar forms containing printed terms conflicting or inconsistent with the terms herein. 
 
No action or failure to act by Cady shall constitute a waiver of a right afforded to it under the Contract nor shall such action or failure to act constitute approval or 
acquiescence in a breach thereunder except as may be specifically agreed in writing. 
 
2. Site. Purchaser shall furnish the legal description of the site or of the land upon which the site is located and the names and addresses of the owners 
thereof. Should there be owners other than Purchaser, they shall in writing authorize the construction on the site and agree to all security interests which may be 
claimed by Cady. Cady shall be entitled to rely on the accuracy of information furnished by the Purchaser. Purchaser will furnish a jobsite free of all obstructions 
above and below ground level and furnish verification that the final excavated site will support soil bearing pressures of at least 2500# per square foot. Purchaser 
will acquire all required permits prior to commencement of construction. Purchaser will further secure and pay for all necessary approvals, easements, assessments 
and charges required for construction. 
 
3. Electric Power. The Purchaser will provide adequate current of the proper phase and voltage to within 150 feet of the structure to be constructed on the 
site and/or other equipment sites as required. 
 
4. Highway Limitations. , Purchaser acknowledges that posted highway limitations may affect the delivery of Equipment and accepts variance in delivery as 
necessitated by such restrictions.  
 
5. Security Interest. Purchaser intends that the Equipment made the subject of this Contract shall at all times be and remain personality, which is severable 
from the Purchaser’s property. Purchaser hereby grants to Cady a security interest in the Equipment, together with all parts, accessories, attachments, additions, 
and replacements, now or hereafter installed in, affixed to, or used in conjunction with said Equipment. Cady shall have all rights and remedies of a secured party 
under the Uniform Commercial Code. The security interest of Cady will terminate upon payment in full by Purchaser. In the event that Purchaser finances this 
purchase through someone other than Cady, Cady agrees to assign the security interest to such financing agency upon receipt by Cady of payment in full. The 
Equipment shall be located on Purchaser’s property at the site as described by Purchaser pursuant to paragraph 2 of this Contract. Purchaser designates Cady as 
its attorney-in-fact to execute any financing statements on behalf of Purchaser necessary to perfect such security interest. 
 
6. Disclaimer. Cady is an Independent Contractor none of whose representations are binding on the manufacturer of the Equipment. 
 
7. Warranty and Limitations. Purchaser understands the conditions of use of the Equipment and is not relying on the skill or judgment of the manufacturer 
or Cady in selecting the Equipment. 
 
Purchaser understands that the sole warranty, express or implied, provided to Purchaser in regard to the Equipment is the manufacturer’s written warranty. A copy 
of the manufacturer’s warranty is attached hereto and hereby incorporated herein. 
 
Cady warrants its installation against defects in workmanship and materials of itself, its material suppliers and its subcontractors under normal and proper use and 
operating conditions for a period of twelve months from the date of completion. Cady shall not be responsible for defects in erection work performed by others than 
listed above. 
 
Except for Cady’s above-stated warranty pertaining to installation, there are no understandings, agreements, representations or warranties, either express or 
implied, running to Purchaser including specifically, without limitation, the implied warranties of merchantability and fitness for a particular purpose. Neither the 
manufacturer nor Cady shall be liable by virtue of this warranty, or otherwise, for any special or consequential loss or damage (including but not limited to those 
resulting from the condition or quality of any crop or materials stored in the structure) resulting from the use or loss of use of equipment and accessories.  
 
8. Price Adjustments. If Cady’s Equipment suppliers increase their prices to Cady prior to installation of the Equipment, Cady may increase the selling price 
of the Equipment by an amount equal to the percentage or actual dollar amount increase, at its option, in the cost of the Equipment from date of this Contract and 
the effective date of the respective increase to Cady. In the event Cady is given an opportunity to reject the increase by the Equipment supplier, Cady shall give 
Purchaser written notice of any such increase and an amount of time within the amount of time provided by the supplier to Cady to reject the increase. Unless 
Purchaser shall within such period notify Cady in writing that it is unwilling to accept any such increase, the increased price shall be paid on all Equipment shipped 
after such period. If Purchaser shall notify Cady of its rejection, Cady shall have the right to cancel this Contract by giving to Purchaser written notice within ten days 
after receipt by Cady of Purchaser’s notice.  
 
9. Delivery. Unless otherwise stated on the Equipment schedule, the price and delivery of all standard Equipment as listed in Cady’s catalog are FOB the 
construction site to which they are shipped. Title to the Equipment shall pass to Purchaser when the Equipment is duly delivered at said site, except where 
Purchaser requests a delay in shipment, in which case the title shall pass to the Purchaser when the Equipment is ready for shipment. If Purchaser requests a delay 
in shipment, then Purchaser shall pay the factory’s standard storage charges for the period from the scheduled shipment date to the actual date of shipment. The 
risk of loss to the Equipment shall pass to Purchaser when the Equipment is delivered to the carrier at the factory. The processing of freight claims or loss claims is 
the responsibility of Purchaser. 
 
10. Builder’s Risk Insurance. The Purchaser shall purchase and maintain in a company or companies lawfully authorized to do business at the work site 
property insurance written on a Builder’s Risk “All Risk” or equivalent policy form in the amount of the initial price plus value of such subsequent modifications and 
cost of materials supplied or installed by others comprising total value of the Equipment and Materials as installed at the site on a replacement cost basis without 
optional deductibles. Said insurance shall be maintained until final payment has been made. Said insurance shall include the interests of Purchaser, Cady, Sub-
contractors and Sub-sub-contractors. Said insurance shall include, without limitation, insurance against the perils of fire (with extended coverage) and physical loss 
or damage, including theft, vandalism, malicious mischief, collapse, earthquake, flood and, windstorms. 
  
11. Limitation of Remedies. Any action brought by Purchaser arising out of or in connection with an alleged breach of the manufacturer’s Warranty or any 
other term or condition of this Contract shall be commenced within one year after such cause of action accrues. 
  
If Purchaser desires to make a claim, it shall notify the manufacturer in writing as set forth in the Manufacturer’s warranty. If Cady is required to do work on 
Purchaser’s premises, Cady shall be granted permission to perform such work with its own service personnel under nonunion conditions. 
 
12. Method of Shipment and Freight Charges. Orders specifically including freight or other transportation charges are based on rates in effect on date of this 
Contract and on the routing of shipment arranged by Cady. Cady will ship Equipment in accordance with Purchaser’s routing whenever such routing will not result in 
an increase in freight or other transportation charges or whenever, in the event of such increases, the payment of any additional freight or other transportation 
charges is guaranteed by Purchaser to Cady’s satisfaction. The Equipment shall be packaged for shipment at the lowest acceptable rate by common or other carrier, 
or any other method deemed necessary or advisable by Cady. Marking shall be in accordance with ordinary commercial practice at place of shipment, unless 
otherwise designated by Purchaser and accepted by Cady. 
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13. Force Majeure – Delivery. Shipping and delivery dates are approximate and are based upon Cady’s ability to obtain all necessary labor, materials and 
parts and, where applicable, the receipt of all necessary information , plans or applications from Purchaser. Cady shall not be liable for damages resulting from any 
delay or failure to deliver the Equipment, or otherwise perform under this Contract, due to circumstances beyond its control and not occasioned by its fault or 
negligence, including but not limited to, any act of government, inability to obtain materials, failure of vendors, strikes, labor disputes, civil commotion, acts of God, 
public health emergencies / pandemics, or other occurrences rendering Cady’s performance commercial impracticable, regardless of whether such occurrences are 
foreseeable. In the event of a production shortage, Cady shall have the right to allocate its available Equipment among its customers in such a manner as Cady shall 
desire. In such events, the time for Substantial Completion or Final Completion, as applicable, shall be extended for the length of time that the Substantial 
Completion or Final Completion of the Work was actually delayed thereby and Cady shall not be charged with liquidated or actual damages for the delay during the 
period of such extension, nor shall Cady be due compensation for extended general conditions expense, other expense related to the delay, overhead, or profit for 
the period covered by such extension unless the delay is caused by Purchaser/Owner, and in no part by Cady. 
 
14. Credit Approval. This Contract is subject to (a) execution by Purchaser of such additional documents, security agreements, notes or other instruments as 
Cady shall deem necessary or desirable and (b) Cady’s review and acceptance of the financial condition of Purchaser.  If the financial condition of Purchaser at any 
time does not in the sole judgment of Cady, justify continuance of shipment under the terms of this Contract, Cady reserves the right to ship under reservation, or to 
require full payment before shipment or delivery. Additionally, Cady may at its discretion file such notices for financial protection under the lien or bond statutes of 
each state, or international sales terms, or require an irrevocable Letter of Credit confirmed by a major U.S. bank, payable at sight upon presentation of clean on-
board bill of lading and other shipping documents as required. 
 
15. Taxes. Cady’s prices normally include sales, excise or similar taxes levied by governmental authority, either foreign or domestic. However, if Cady’s 
prices do not include sales, excise or similar taxes levied by governmental authority then, in addition to the prices specified herein, the amount of any present or 
future sales, use, excise or other similar tax applicable to this transaction, shall be paid by Purchaser as a part of this sale, or in lieu thereof, Purchaser shall provide 
Cady with a tax exemption certificate acceptable to taxing authorities of the shipped-to state. On any material picked up by Purchaser at the factory, the tax 
jurisdiction of the FOB state is applicable. 
 
16. Additional Work and Inspection. No extra labor, materials or parts will be furnished under this Contract, unless it has been ordered by Purchaser on 
Cady’s sales order form, and the prices and terms of sale are approved by Cady. Cady, at its option, may subcontract labor, material and parts required by this 
Contract without Purchaser’s consent. The Equipment shall be, at Cady option, subject to inspection and testing during manufacture. Unless otherwise agreed to, 
Cady shall be responsible for unpacking, storage, field assembly of Equipment, or construction of foundations. Cady shall not be responsible for the choice or use 
of linings, sealants and gasket materials not sold hereunder, or the installation, attachment or connection of piping, conveying and ventilating Equipment, or other 
attachment of accessories or components not sold hereunder. 
 
17. Law. The rights and obligations of the parties shall be governed by the domestic laws of the State in which the work is performed without regard to its 
conflict of law rules. 
 
18. Notice. Written notice shall be deemed to have been duly delivered if delivered in person to the individual or member of the firm or entity or to an officer 
of the corporation for which it was intended or if delivered at or sent by registered or certified mail to the last business address known to the party giving notice. 
 
19. Confidentiality of Proposal. All terms and conditions of this Contract shall be held in strict confidence by the Purchaser and shall not be divulged by the 
Purchaser to any other person or entity without the express prior written approval of Cady. 
 
20. Cancellation Charges. If Purchaser notifies Cady that it terminates this Contract for its convenience, Cady will stop all work as promptly as reasonably 
possible, but Purchaser shall be responsible for a cancellation charge, computed on the basis of Cady’s full cost to the date of notice including overhead, all 
engineering work, work in progress, raw material, supplies, administrative expenses and all commitments made by Cady in connection with the Contract, less such 
allowances as Cady may be able to make for any standard components and for the balance of the material as scrap, plus fifteen percent of the Contract price (or 
equal to fifteen percent of the total purchase price plus all non-recoverable costs and expenses). If any portion of the Equipment subject to the quotation, order 
acknowledgment or invoice is identified as “special” or “Made to Order”, Purchaser’s order shall not be canceled or cancelable by Purchaser after acceptance by 
Cady, except upon payment in full of the purchase price. 
 
21. Severability. In the event that any one or more of these terms or conditions are held invalid, illegal, or unenforceable, such provisions shall be severed, 
and the remaining terms and conditions shall remain binding and effective. 
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Part 5: Prospect Rd Water Main Design
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Part 6: Summary of Water Main Replacement



Priority Label Facility Identifier Size Length (ft) Install Year Material Redundancy Score Criticality Probability of Failure Business Risk
Priority 1 A10-ABDN WM0098-WM0095 6" 284 1917 Cast Iron 1 3 4 12
Priority 1 A12 WM0306D-WM0304 6" 382 1917 Cast Iron 1 3 4 12
Priority 1 A12 WM0307D-WM0306B 6" 375 1917 Cast Iron 1 3 4 12
Priority 1 A13 WM0360-WM0390A 8" 312 1917 Cast Iron 1 5 4 20
Priority 1 A13 WM0329C-WM0360 8" 301 1917 Cast Iron 1 5 4 20
Priority 1 A13 WM0301C-WM0330A 8" 206 1917 Cast Iron 1 5 4 20
Priority 1 A16 WM0368D-WM0366B 8" 335 1917 Cast Iron 1 3 4 12
Priority 1 A17 WM0893-WM0889B 6" 264 1930 Cast Iron 1 2 4 8
Priority 1 A17 WM0889D-WM0889B 6" 244 1930 Cast Iron 1 2 4 8
Priority 1 A17 WM0904-WM0882 6" 262 1969 Cast Iron 1 2 3 6
Priority 1 A17 WM0887D-WM0904 6" 245 1969 Cast Iron 1 2 3 6
Priority 1 A19 NEW 12" 1239 N/A N/A N/A N/A N/A N/A
Priority 1 A24 WM0698C-WM0718 6" 236.5 1917 Cast Iron 1 2 4 8
Priority 1 A25 WM0716B-WM0718 6" 440.9 1917 Cast Iron 1 2 4 8
Priority 1 A3-ABND WM1085-WM1084 6" 375 1983 Ductile Iron 1 3 2 8
Priority 1 A3-ABND WM1063-WM1062 6" 165 1983 Ductile Iron 1 3 2 8
Priority 1 A3-ABND WM1062-WM1085 6" 21 1983 Ductile Iron 1 3 2 8
Priority 1 A6 WM0047-WM0060A 10" 139 1917 Cast Iron 1 5 4 20
Priority 1 A6 WM0060C-WM0069A 8" 273 1917 Cast Iron 1 5 4 20
Priority 1 A6 - ABDN WM0080-WM0090 8" 172 1917 Cast Iron 1 5 4 20
Priority 1 A6 - ABDN WM0070A-WM0080 8" 160 1917 Cast Iron 1 5 4 20
Priority 1 A7 WM0120-WM0051 6" 1272 1917 Cast Iron 1 2 4 8
Priority 1 A8 WM0149-WM0169 6" 361 1954 Cast Iron 1 3 3 9
Priority 1 A8 WM0128-WM0149 6" 636 1954 Cast Iron 1 3 3 9
Priority 1 A9 WM0108-WM0109 1" 182 1948 Copper 1 3 3 9
Priority 1 WT NEW 12" 2400 N/A N/A N/A N/A N/A N/A
Priority 2 B11 WM0099-WM0110 6" 253 1917 Cast Iron 1 3 4 12
Priority 2 B14 WM0335D-WM0332B 6" 333 1917 Cast Iron 1 3 4 12
Priority 2 B15 WM0360-WM0658 12" 459 1950 Ductile Iron 1 3 2 6



Appendix C

Part 1: Air Quality



1211 Ludington St.
Escanaba, MI 49829

O: 906.233.9360
www.c2ae.com

1. Air Quality

Fugitive dust emissions on the worksite are a potential during construction. If this would become an issue,
dust suppressants will be used to control the fugitive dust to prevent violations of Rule 901. EGLE was not
contacted as part of the cursory review.
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Part 2: Archeological and Historic Resources
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2. Archeological and Historic Resources

It is anticipated that there will be no impact to any historic properties. This project has not been classified as
equivalency yet, and therefore as part of the cursory review, SHPO was not contacted.
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Part 3: Archeological and Historic Resources
(Tribal Historic Preservation Officers and Federally Recognized Tribes)
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3. Archeological and Historic Resources (Tribal Historic Preservation Officers and Federally Recognized
Tribes)

It is anticipated that there will be no impact to any tribal lands. This project has not been classified as
equivalency yet, and therefore as part of the cursory review, THPO was not contacted.
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4. Facility Discharge Permit 

 

The proposed project does not require a NPDES Permit.   
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5. Farmland and Open Space Preservation

A map of the Land Use in the project location is provided on the following page. It is not anticipated that the
proposed project would involve converting farmlands to nonagricultural uses. Construction will be limited to
previously disturbed areas.
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6. Local Health Department

It is anticipated that there will be no impact to any on-site septic systems.
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7. Lagoon Berm Permits 

 

The proposed project will not impact a lagoon as defined where the berm encloses more than five acres. Thus 

the EGLE WRD Damstaff was not contacted.  
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8. National Natural Landmarks 

 

A list of national natural landmarks was reviewed, the following three designated National Natural Landmarks 

in the Upper Peninsula of Michigan were found: 

1. Dukes Research Natural Area (Marquette County): 231 acres in the U.S. Forest Service  

Upper Peninsula Experimental Station, 22 miles southeast of Marquette near Maple Grove. 

2. Porcupine Mountains (Gogebic and Ontonagon Counties): 47,761 acres on the southern shore of Lake 

Superior, 14 miles north of Wakefield. 

3. Strangmoor Bog (Schoolcraft County): 9,700 acres within the Seney National Wildlife Refuge, 14 miles 

southwest of Seney. 

None of which are near the vicinity of the project location.  
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9. Project Site Contamination

The EGLE Environmental Mapper was used to examine for potential areas with contamination. The possible
and/or confirmed contamination sites and sites with underground storage tanks are shown in the map below
and listed in the following tables attached. When individual projects are designed contaminated areas will be
avoided via utility routing where possible. When construction may infringe on impacted areas, a FOIA request
for these sites will be made, EGLE permitting will be pursued if appropriate, and mitigation and safety
measures will be required by contractor via construction documents:

Compliance with all applicable health and safety regulations, use of properly trained personnel in
accordance with OSHA requirements, preparation of a Site Health and Safety Plan in accordance with
OSHA requirements, monitoring of hydrocarbon levels in the work area, proper material segregation,
storage and backfill of affected soils, and use of hydrocarbon resistant gaskets (Nitrile or Viton) on the
utility being installed.
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10. Protected Plants and Animals

This project has not been classified as equivalency yet, and therefore as part of the cursory review, MNFI and
USFS were not contacted for review. Disturbance to these species will be minimized. All construction will be
within existing disturbed areas.
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IPaC resource list

This report is an automatically generated list of species and other resources such as critical

habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's

(USFWS) jurisdiction that are known or expected to be on or near the project area referenced

below. The list may also include trust resources that occur outside of the project area, but

that could potentially be directly or indirectly a�ected by activities in the project area.

However, determining the likelihood and extent of e�ects a project may have on trust

resources typically requires gathering additional site-speci�c (e.g., vegetation/species

surveys) and project-speci�c (e.g., magnitude and timing of proposed activities) information.

Below is a summary of the project information you provided and contact information for the

USFWS o�ce(s) with jurisdiction in the de�ned project area. Please read the introduction to

each section that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI

Wetlands) for additional information applicable to the trust resources addressed in that

section.

Location
Gogebic County, Michigan

Local o�ce

Michigan Ecological Services Field O�ce

  (517) 351-2555

  (517) 351-1443

2651 Coolidge Road Suite 101

U.S. Fish & Wildlife ServiceIPaC
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East Lansing, MI 48823-6360
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis

of project level impacts.

The primary information used to generate this list is the known or expected range of each

species. Additional areas of in�uence (AOI) for species are also considered. An AOI includes

areas outside of the species range if the species could be indirectly a�ected by activities in

that area (e.g., placing a dam upstream of a �sh population even if that �sh does not occur at

the dam site, may indirectly impact the species by reducing or eliminating water �ow

downstream). Because species can move, and site conditions can change, the species on this

list are not guaranteed to be found on or near the project area. To fully determine any

potential e�ects to species, additional site-speci�c and project-speci�c information is often

required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the

Secretary information whether any species which is listed or proposed to be listed may be

present in the area of such proposed action" for any project that is conducted, permitted,

funded, or licensed by any Federal agency. A letter from the local o�ce and a species list

which ful�lls this requirement can only be obtained by requesting an o�cial species list from

either the Regulatory Review section in IPaC (see directions below) or from the local �eld

o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC

website and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.

2. Click DEFINE PROJECT.

3. Log in (if directed to do so).

4. Provide a name and description for your project.

5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of

the U.S. Fish and Wildlife Service (USFWS) and the �sheries division of the National Oceanic

and Atmospheric Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown

on this list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also

shows species that are candidates, or proposed, for listing. See the listing status page for

more information. IPaC only shows species that are regulated by USFWS (see FAQ).

1

2
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2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o�ce

of the National Oceanic and Atmospheric Administration within the Department of

Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

Birds

Insects

NAME STATUS

Canada Lynx Lynx canadensis
There is �nal critical habitat for this species. Your location does

not overlap the critical habitat.

https://ecos.fws.gov/ecp/species/3652

Threatened

Gray Wolf Canis lupus

There is �nal critical habitat for this species.

https://ecos.fws.gov/ecp/species/4488

Endangered

Northern Long-eared Bat Myotis septentrionalis
Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/9045

Threatened

Tricolored Bat Perimyotis sub�avus

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/10515

Proposed Endangered

NAME STATUS

Red Knot Calidris canutus rufa

Wherever found

This species only needs to be considered if the following

condition applies:

Only actions that occur along coastal areas during the Red

Knot migratory window of MAY 1 - SEPTEMBER 30.

There is proposed critical habitat for this species.

https://ecos.fws.gov/ecp/species/1864

Threatened

NAME STATUS
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Critical habitats

Potential e�ects to critical habitat(s) in this location must be analyzed along with the

endangered species themselves.

There are no critical habitats at this location.

Migratory birds

The birds listed below are birds of particular concern either because they occur on the

USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your

project location. To learn more about the levels of concern for birds on your list and how

this list is generated, see the FAQ below. This is not a list of every bird you may �nd in this

location, nor a guarantee that every bird on this list will be found in your project area. To see

exact locations of where birders and the general public have sighted birds in and around

your project area, visit the E-bird data mapping tool (Tip: enter your location, desired date

Monarch Butter�y Danaus plexippus

Wherever found

No critical habitat has been designated for this species.

https://ecos.fws.gov/ecp/species/9743

Candidate

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden

Eagle Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to

migratory birds, eagles, and their habitats should follow appropriate regulations and

consider implementing appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.

2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern https://www.fws.gov/program/migratory-birds/species

Measures for avoiding and minimizing impacts to birds

https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-

migratory-birds

Nationwide conservation measures for birds

https://www.fws.gov/sites/default/�les/documents/nationwide-standard-conservation-

measures.pdf

1

2
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range and a species on your list). For projects that occur o� the Atlantic Coast, additional

maps and models detailing the relative occurrence and abundance of bird species on your

list are available. Links to additional information about Atlantic Coast birds, and other

important information about your migratory bird list, including how to properly interpret and

use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization

measures to reduce impacts to migratory birds on your list, click on the PROBABILITY OF

PRESENCE SUMMARY at the top of your list to see when these birds are most likely to be

present and breeding in your project area.

BREEDING SEASONNAME

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area,

but warrants attention because of the Eagle Act or for potential

susceptibilities in o�shore areas from certain types of

development or activities.

Breeds Dec 1 to Aug 31

Black-billed Cuckoo Coccyzus erythropthalmus

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

https://ecos.fws.gov/ecp/species/9399

Breeds May 15 to Oct 10

Bobolink Dolichonyx oryzivorus

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds May 20 to Jul 31

Canada Warbler Cardellina canadensis

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds May 20 to Aug 10

Chimney Swift Chaetura pelagica
This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds Mar 15 to Aug 25

Common Tern Sterna hirundo hirundo

This is a Bird of Conservation Concern (BCC) only in particular

Bird Conservation Regions (BCRs) in the continental USA

Breeds May 1 to Aug 31

Evening Grosbeak Coccothraustes vespertinus

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds May 15 to Aug 10
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Probability of Presence Summary

The graphs below provide our best understanding of when birds of concern are most likely

to be present in your project area. This information can be used to tailor and schedule your

project activities to avoid or minimize impacts to birds. Please make sure you read and

understand the FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before

using or attempting to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s)

your project overlaps during a particular week of the year. (A year is represented as 12 4-

week months.) A taller bar indicates a higher probability of species presence. The survey

e�ort (see below) can be used to establish a level of con�dence in the presence score. One

can have higher con�dence in the presence score if the corresponding survey e�ort is also

high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in

the week where the species was detected divided by the total number of survey events

for that week. For example, if in week 12 there were 20 survey events and the Spotted

Towhee was found in 5 of them, the probability of presence of the Spotted Towhee in

week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of

presence is calculated. This is the probability of presence divided by the maximum

probability of presence across all weeks. For example, imagine the probability of

Golden-winged Warbler Vermivora chrysoptera

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

https://ecos.fws.gov/ecp/species/8745

Breeds May 1 to Jul 20

Lesser Yellowlegs Tringa �avipes

This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

https://ecos.fws.gov/ecp/species/9679

Breeds elsewhere

Ruddy Turnstone Arenaria interpres morinella

This is a Bird of Conservation Concern (BCC) only in particular

Bird Conservation Regions (BCRs) in the continental USA

Breeds elsewhere

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its

range in the continental USA and Alaska.

Breeds May 10 to Aug 31
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 no data survey e�ort breeding season probability of presence

presence in week 20 for the Spotted Towhee is 0.05, and that the probability of presence

at week 12 (0.25) is the maximum of any week of the year. The relative probability of

presence on week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical

conversion so that all possible values fall between 0 and 10, inclusive. This is the

probability of presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )

Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds

across its entire range. If there are no yellow bars shown for a bird, it does not breed in your

project area.

Survey E�ort ( )

Vertical black lines superimposed on probability of presence bars indicate the number of

surveys performed for that species in the 10km grid cell(s) your project area overlaps. The

number of surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e�ort range, simply hover your mouse cursor over the bar.

No Data ( )

A week is marked as having no data if there were no survey events for that week.

Survey Timeframe

Surveys from only the last 10 years are used in order to ensure delivery of currently relevant

information. The exception to this is areas o� the Atlantic coast, where bird returns are

based on all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Bald Eagle

Non-BCC

Vulnerable

Black-billed

Cuckoo

BCC Rangewide

(CON)

Bobolink

BCC Rangewide

(CON)

Canada

Warbler

BCC Rangewide

(CON)
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Chimney Swift

BCC Rangewide

(CON)

Common Tern

BCC - BCR

Evening

Grosbeak

BCC Rangewide

(CON)

Golden-winged

Warbler

BCC Rangewide

(CON)

Lesser

Yellowlegs

BCC Rangewide

(CON)

Ruddy

Turnstone

BCC - BCR

Wood Thrush

BCC Rangewide

(CON)

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory

birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all

birds at any location year round. Implementation of these measures is particularly important when birds

are most likely to occur in the project area. When birds may be breeding in the area, identifying the

locations of any active nests and avoiding their destruction is a very helpful impact minimization measure.

To see when birds are most likely to occur and be breeding in your project area, view the Probability of

Presence Summary. Additional measures or permits may be advisable depending on the type of activity

you are conducting and the type of infrastructure or bird species present on your project site.

What does IPaC use to generate the list of migratory birds that potentially occur in my speci�ed

location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other

species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge

Network (AKN). The AKN data is based on a growing collection of survey, banding, and citizen science

datasets and is queried and �ltered to return a list of those birds reported as occurring in the 10km grid

cell(s) which your project intersects, and that have been identi�ed as warranting special attention because

they are a BCC species in that area, an eagle (Eagle Act requirements may apply), or a species that has a

particular vulnerability to o�shore activities or development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area.

It is not representative of all birds that may occur in your project area. To get a list of all birds potentially

present in your project area, please visit the Rapid Avian Information Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially

occurring in my speci�ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided by

the Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and

citizen science datasets.

Probability of presence data is continuously being updated as new and better information becomes

available. To learn more about how the probability of presence graphs are produced and how to interpret

them, go the Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering or migrating in my area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering,

migrating or year-round), you may query your location using the RAIL Tool and look at the range maps

provided for birds in your area at the bottom of the pro�les provided for each bird in your results. If a bird

on your migratory bird species list has a breeding season associated with it, if that bird does occur in your

project area, there may be nests present at some point within the timeframe speci�ed. If "Breeds

elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their

range anywhere within the USA (including Hawaii, the Paci�c Islands, Puerto Rico, and the Virgin

Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in

the continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either

because of the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in

o�shore areas from certain types of development or activities (e.g. o�shore energy development or

longline �shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in

particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC species of

rangewide concern. For more information on conservation measures you can implement to help avoid and

minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and

groups of bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean Data

Portal. The Portal also o�ers data and information about other taxa besides birds that may be helpful to

you in your project review. Alternately, you may download the bird model results �les underlying the portal

maps through the NOAA NCCOS Integrative Statistical Modeling and Predictive Mapping of Marine Bird

Distributions and Abundance on the Atlantic Outer Continental Shelf project webpage.
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Bird tracking data can also provide additional details about occurrence and habitat use throughout the

year, including migration. Models relying on survey data may not include this information. For additional

information on marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact

Caleb Spiegel or Pam Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating

the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of

priority concern. To learn more about how your list is generated, and see options for identifying what

other birds may be in your project area, please see the FAQ "What does IPaC use to generate the migratory

birds potentially occurring in my speci�ed location". Please be aware this report provides the "probability

of presence" of birds within the 10 km grid cell(s) that overlap your project; not your exact project

footprint. On the graphs provided, please also look carefully at the survey e�ort (indicated by the black

vertical bar) and for the existence of the "no data" indicator (a red horizontal bar). A high survey e�ort is

the key component. If the survey e�ort is high, then the probability of presence score can be viewed as

more dependable. In contrast, a low survey e�ort bar or no data bar means a lack of data and, therefore, a

lack of certainty about presence of the species. This list is not perfect; it is simply a starting point for

identifying what birds of concern have the potential to be in your project area, when they might be there,

and if they might be breeding (which means nests might be present). The list helps you know what to look

for to con�rm presence, and helps guide you in knowing when to implement conservation measures to

avoid or minimize potential impacts from your project activities, should presence be con�rmed. To learn

more about conservation measures, visit the FAQ "Tell me about conservation measures I can implement

to avoid or minimize impacts to migratory birds" at the bottom of your migratory bird trust resources

page.

Facilities

National Wildlife Refuge lands

Any activity proposed on lands managed by the National Wildlife Refuge system must

undergo a 'Compatibility Determination' conducted by the Refuge. Please contact the

individual Refuges to discuss any questions or concerns.

There are no refuge lands at this location.
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Fish hatcheries

There are no �sh hatcheries at this location.

Wetlands in the National Wetlands Inventory

(NWI)
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under

Section 404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of

Engineers District.

This location did not intersect any wetlands mapped by NWI.

NOTE: This initial screening does not replace an on-site delineation to determine whether

wetlands occur. Additional information on the NWI data is provided below.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level

information on the location, type and size of these resources. The maps are prepared from the analysis of

high altitude imagery. Wetlands are identi�ed based on vegetation, visible hydrology and geography. A

margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular

site may result in revision of the wetland boundaries or classi�cation established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image

analysts, the amount and quality of the collateral data and the amount of ground truth veri�cation work

conducted. Metadata should be consulted to determine the date of the source imagery used and any

mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or �eld work. There

may be occasional di�erences in polygon boundaries or classi�cations between the information depicted

on the map and the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of

aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or

submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and

nearshore coastal waters. Some deepwater reef communities (coral or tuber�cid worm reefs) have also

been excluded from the inventory. These habitats, because of their depth, go undetected by aerial

imagery.
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Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may de�ne and describe

wetlands in a di�erent manner than that used in this inventory. There is no attempt, in either the design or

products of this inventory, to de�ne the limits of proprietary jurisdiction of any Federal, state, or local

government or to establish the geographical scope of the regulatory programs of government agencies.

Persons intending to engage in activities involving modi�cations within or adjacent to wetland areas should

seek the advice of appropriate Federal, state, or local agencies concerning speci�ed agency regulatory

programs and proprietary jurisdictions that may a�ect such activities.
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10. Regional Planning

his project has not been classified as equivalency yet, and therefore as part of the cursory review, WUPPDR
was not contacted.
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12. Stormwater Discharge Permit

The proposed project does not involve additional stormwater discharges nor does it include separation of combine
sewer system.  Construction activities are part of the system upgrades only. Construction activity will be limited to the
area encompassing these upgrades.  Disturbance during construction will most likely be greater than one acre.
Therefore, a Part 91 SESC permit and Notice of Coverage shall be required for this project. An SESC plan will be prepared
to minimize soil erosion and sedimentation leaving the site during construction.  Best Management Practices will be
incorporated for review and approval by ELGE.
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13. Water Withdrawal and Dewatering

The proposed project will not require consumptive uses or diversions that would result in significant impacts
to the water and water dependent natural resources. There is some dewatering that may be needed
temporarily during construction. Construction is not anticipated to exceed depths more than twenty feet.
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14. Wild and Scenic Rivers

The proposed project is not anticipated that it will impact a wild, scenic, or natural river or tributary..
Appropriate mitigation measures recommended by the DNR Fisheries division will be followed. Maps
illustrating the proximity of the project location to these rivers are shown on the following pages.
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15. Airspace and Airports

Construction will have minimal impact on airways and airport however, crane location during construction will meet FAA

guidelines and Tall Structures Permit.
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« OE/AAA

Notice Criteria Tool - Desk Reference Guide V_2018.2.0

    Notice Criteria Tool

The requirements for filing with the Federal Aviation Administration for proposed structures vary based on a
number of factors: height, proximity to an airport, location, and frequencies emitted from the structure, etc. For
more details, please reference CFR Title 14 Part 77.9.

You must file with the FAA at least 45 days prior to construction if:

If you require additional information regarding the filing requirements for your structure, please identify and
contact the appropriate FAA representative using the Air Traffic Areas of Responsibility map for Off Airport
construction, or contact the FAA Airports Region / District Office for On Airport construction.

The tool below will assist in applying Part 77 Notice Criteria.

* Structure Type: ROAD | Public Road
Please select structure type and complete location point information.

Latitude: 46  Deg  30  M  32.44  S  N

Longitude: 90  Deg  2  M  39.3  S  W

Horizontal Datum: NAD83

Site Elevation (SE): 1300  (nearest foot)

Structure Height : 30  (nearest foot)

Height Adjustment: 15  (nearest foot)

Total Structure Height (AGL): 45  (nearest foot)

Is structure on airport:  No

 Yes

 

Results
You do not exceed Notice Criteria.

your structure will exceed 200ft above ground level
your structure will be in proximity to an airport and will exceed the slope ratio
your structure involves construction of a traverseway (i.e. highway, railroad, waterway etc...) and once
adjusted upward with the appropriate vertical distance would exceed a standard of 77.9(a) or (b)
your structure will emit frequencies, and does not meet the conditions of the FAA Co-location Policy
your structure will be in an instrument approach area and might exceed part 77 Subpart C
your proposed structure will be in proximity to a navigation facility and may impact the assurance of
navigation signal reception
your structure will be on an airport or heliport
filing has been requested by the FAA
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16. Land – Water Interfaces

A. Inland Lakes and Streams

It is not anticipated that the project plan will result in the control or structural modification of any natural
stream or inland body of water.
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16. Land – Water Interfaces

B. Flood Plains

It is not anticipated that the project plan will result in impacts to any Flood Plains. The FEMA maps in the area
are not currently mapped. This project is replacing existing underground utilities and there will be no
permanent elevation changes to the ground surface or new buildings/structures as a result of the project.
Because of this, all work is exempt from the EGLE Floodplain Authority found in Part 31 of Michigan’s NREPA,
when ground surface elevations are restored to pre-existing conditions. FEMA Flood Plain maps showing
project location are shown on the following pages. Not all of the project area has mapped FEMA Flood maps.
This project will be in or new flood plains and will require EGLE permitting to work in the flood plain.
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16. Land – Water Interfaces

C. Wetlands

It is not anticipated that the project plan construction or operation will have wetland impacts. The project
location is outlined on a map from the National Wetlands Inventory from the US Fish and Wildlife Services on
the following page. Wetlands areas exist adjacent to the Black River.

The proposed alternatives for the project would take place within existing disturbed areas and would not be
expected to impact the wetlands or River.  As the site is within 500 ft of the river/creek, an EGLE permit will be
applied for during project design.

Project Areas
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16. Land – Water Interfaces

D. Great Lakes Shorelands Protection

The proposed project area is not on a Great Lake Shoreland.
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16. Land – Water Interfaces

E. USACE Regulated Activities

It is not anticipated that the proposed construction will impact a water resource under federal jurisdiction.
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16. Land – Water Interfaces

F. Joint Permit Applications

It is anticipated that a Joint Permit will be needed for this project. Appropriate permitting processes will be
followed.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2



alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.

3



Contents
Preface.................................................................................................................... 2
How Soil Surveys Are Made..................................................................................6
Soil Map.................................................................................................................. 9

Soil Map..............................................................................................................10
Legend................................................................................................................11
Map Unit Legend................................................................................................ 12
Map Unit Descriptions........................................................................................ 14

Gogebic County, Michigan.............................................................................. 16
285F—Rockland-Arnheim, frequently flooded, complex, 0 to 70 

percent slopes.......................................................................................16
301A—Moodig loam, 0 to 4 percent slopes................................................ 18
302B—Manitowish sandy loam, 0 to 3 percent slopes................................20
303—Bowstring-Arnheim complex, 0 to 1 percent slopes, frequently 

flooded.................................................................................................. 22
305B—Keweenaw-Siskiwit complex, 1 to 6 percent slopes........................24
309—Cathro muck, drainageway, 0 to 1 percent slopes.............................26
310B—Gogebic fine sandy loam, 1 to 6 percent slopes, stony...................28
310C—Gogebic fine sandy loam, 6 to 18 percent slopes, stony.................30
310D—Schweitzer fine sandy loam, 12 to 35 percent slopes, very stony...32
311B—Tula-Gogebic complex, 0 to 6 percent slopes, stony.......................34
316—Gay loam, 0 to 1 percent slopes, stony............................................. 36
317B—Gogebic silt loam, 1 to 6 percent slopes, stony...............................38
317C—Gogebic silt loam, 6 to 18 percent slopes, stony.............................39
319E—McMillan-Islandlake complex, 35 to 55 percent slopes................... 41
351C—Gogebic silt loam, 6 to 18 percent slopes, very stony, rocky.......... 43
351D—Gogebic silt loam, 12 to 35 percent slopes, very stony, rocky........ 45
353A—Tula fine sandy loam, 0 to 4 percent slopes, stony......................... 47
354B—Gogebic fine sandy loam, 1 to 6 percent slopes. very stony, 

rocky..................................................................................................... 48
354C—Gogebic fine sandy loam, 6 to 18 percent slopes. very stony, 

rocky..................................................................................................... 50
354D—Gogebic fine sandy loam, 12 to 35 percent slopes, very stony, 

rocky..................................................................................................... 52
354E—Schweitzer fine sandy loam, 18 to 50 percent slopes, rocky, 

very stony..............................................................................................54
369C—Dishno-Gogebic-Peshekee-Rock outcrop complex, 6 to 18 

percent slopes, very stony.................................................................... 56
369D—Dishno-Gogebic-Peshekee-Rock outcrop complex, 18 to 35 

percent slopes, very stony.................................................................... 60
369E—Michigamme-Schweitzer-Peshekee-Rock outcrop complex, 35 

to 55 percent slopes, very stony........................................................... 63
369F—Michigamme-Schweitzer-Peshekee-Rock outcrop complex, 55 

to 75 percent slopes, very stony........................................................... 67

4



370E—Peshekee-Rock outcrop complex, 35 to 55 percent slopes, 
very stony..............................................................................................71

370F—Peshekee-Rock outcrop complex, 55 to 75 percent slopes, 
very stony..............................................................................................72

375—Dumps and Pits, mine........................................................................74
419—Pleine-Cathro-Gay complex, 0 to 1 percent slopes, stony.................75
425—Foxpaw-Gay complex, 0 to 2 percent slopes, stony.......................... 77
429B—Gogebic-Peshekee complex, 1 to 6 percent slopes, very rocky, 

very stony..............................................................................................79
429C—Gogebic-Peshekee complex, 6 to 18 percent slopes, very 

rocky, very stony................................................................................... 82
429D—Gogebic-Peshekee complex, 18 to 35 percent slopes, very 

rocky, very stony................................................................................... 84
432D—Gogebic-Michigamme-Rock outcrop complex, 6 to 35 percent 

slopes, very stony................................................................................. 86
432E—Schweitzer-Michigamme-Rock outcrop complex, 18 to 55 

percent slopes, very stony.................................................................... 89
509—Cathro-Minocqua complex, drainageway, 0 to 1 percent slopes....... 92
511A—Gogebic-Tula-Chabeneau complex, 0 to 4 percent slopes..............94
522—Pits, sand and gravel......................................................................... 97
527B—Wakefield loam, 1 to 6 percent slopes, stony..................................97
652B—Manido-Annalake complex, 1 to 6 percent slopes...........................99
656B—Stutts-Zandi complex, 1 to 6 percent slopes................................. 101
656D—Stutts-Zandi complex, 18 to 35 percent slopes............................. 104
684B—Amasa cobbly fine sandy loam, 1 to 6 percent slopes.................. 106
684D—Amasa cobbly fine sandy loam, 18 to 35 percent slopes.............. 108
688—Cathro-Leafriver complex, 0 to 1 percent slopes, frequently 

flooded................................................................................................ 110
689B—Chabeneau-Channing-Gogebic complex, 0 to 6 percent 

slopes, stony....................................................................................... 111
MW—Miscellaneous water........................................................................ 114
W—Water.................................................................................................. 115

References.......................................................................................................... 116

Custom Soil Resource Report

5



How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit
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Gravelly Spot
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Other

Special Line Features

Water Features
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Transportation
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Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Gogebic County, Michigan
Survey Area Data: Version 14, Aug 29, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 11, 2020—Oct 1, 
2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

285F Rockland-Arnheim, frequently 
flooded, complex, 0 to 70 
percent slopes

202.9 1.9%

301A Moodig loam, 0 to 4 percent 
slopes

155.8 1.5%

302B Manitowish sandy loam, 0 to 3 
percent slopes

195.4 1.9%

303 Bowstring-Arnheim complex, 0 
to 1 percent slopes, 
frequently flooded

12.0 0.1%

305B Keweenaw-Siskiwit complex, 1 
to 6 percent slopes

46.5 0.4%

309 Cathro muck, drainageway, 0 to 
1 percent slopes

117.9 1.1%

310B Gogebic fine sandy loam, 1 to 6 
percent slopes, stony

1,234.6 11.8%

310C Gogebic fine sandy loam, 6 to 
18 percent slopes, stony

873.7 8.3%

310D Schweitzer fine sandy loam, 12 
to 35 percent slopes, very 
stony

51.2 0.5%

311B Tula-Gogebic complex, 0 to 6 
percent slopes, stony

208.1 2.0%

316 Gay loam, 0 to 1 percent 
slopes, stony

643.5 6.1%

317B Gogebic silt loam, 1 to 6 
percent slopes, stony

80.5 0.8%

317C Gogebic silt loam, 6 to 18 
percent slopes, stony

996.2 9.5%

319E McMillan-Islandlake complex, 
35 to 55 percent slopes

23.0 0.2%

351C Gogebic silt loam, 6 to 18 
percent slopes, very stony, 
rocky

117.1 1.1%

351D Gogebic silt loam, 12 to 35 
percent slopes, very stony, 
rocky

516.9 4.9%

353A Tula fine sandy loam, 0 to 4 
percent slopes, stony

293.7 2.8%

354B Gogebic fine sandy loam, 1 to 6 
percent slopes. very stony, 
rocky

243.8 2.3%

354C Gogebic fine sandy loam, 6 to 
18 percent slopes. very stony, 
rocky

18.0 0.2%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

354D Gogebic fine sandy loam, 12 to 
35 percent slopes, very stony, 
rocky

22.2 0.2%

354E Schweitzer fine sandy loam, 18 
to 50 percent slopes, rocky, 
very stony

72.1 0.7%

369C Dishno-Gogebic-Peshekee-
Rock outcrop complex, 6 to 
18 percent slopes, very stony

26.5 0.3%

369D Dishno-Gogebic-Peshekee-
Rock outcrop complex, 18 to 
35 percent slopes, very stony

249.9 2.4%

369E Michigamme-Schweitzer-
Peshekee-Rock outcrop 
complex, 35 to 55 percent 
slopes, very stony

259.9 2.5%

369F Michigamme-Schweitzer-
Peshekee-Rock outcrop 
complex, 55 to 75 percent 
slopes, very stony

1.0 0.0%

370E Peshekee-Rock outcrop 
complex, 35 to 55 percent 
slopes, very stony

92.0 0.9%

370F Peshekee-Rock outcrop 
complex, 55 to 75 percent 
slopes, very stony

13.6 0.1%

375 Dumps and Pits, mine 212.6 2.0%

419 Pleine-Cathro-Gay complex, 0 
to 1 percent slopes, stony

53.4 0.5%

425 Foxpaw-Gay complex, 0 to 2 
percent slopes, stony

157.6 1.5%

429B Gogebic-Peshekee complex, 1 
to 6 percent slopes, very 
rocky, very stony

81.4 0.8%

429C Gogebic-Peshekee complex, 6 
to 18 percent slopes, very 
rocky, very stony

2,077.1 19.8%

429D Gogebic-Peshekee complex, 18 
to 35 percent slopes, very 
rocky, very stony

58.1 0.6%

432D Gogebic-Michigamme-Rock 
outcrop complex, 6 to 35 
percent slopes, very stony

172.1 1.6%

432E Schweitzer-Michigamme-Rock 
outcrop complex, 18 to 55 
percent slopes, very stony

74.8 0.7%

509 Cathro-Minocqua complex, 
drainageway, 0 to 1 percent 
slopes

22.9 0.2%

511A Gogebic-Tula-Chabeneau 
complex, 0 to 4 percent 
slopes

39.1 0.4%

522 Pits, sand and gravel 85.1 0.8%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

527B Wakefield loam, 1 to 6 percent 
slopes, stony

182.7 1.7%

652B Manido-Annalake complex, 1 to 
6 percent slopes

23.4 0.2%

656B Stutts-Zandi complex, 1 to 6 
percent slopes

142.7 1.4%

656D Stutts-Zandi complex, 18 to 35 
percent slopes

27.3 0.3%

684B Amasa cobbly fine sandy loam, 
1 to 6 percent slopes

21.7 0.2%

684D Amasa cobbly fine sandy loam, 
18 to 35 percent slopes

65.7 0.6%

688 Cathro-Leafriver complex, 0 to 
1 percent slopes, frequently 
flooded

20.7 0.2%

689B Chabeneau-Channing-Gogebic 
complex, 0 to 6 percent 
slopes, stony

159.3 1.5%

MW Miscellaneous water 29.2 0.3%

W Water 23.5 0.2%

Totals for Area of Interest 10,499.0 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
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given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Gogebic County, Michigan

285F—Rockland-Arnheim, frequently flooded, complex, 0 to 70 percent 
slopes

Map Unit Setting
National map unit symbol: 1kwg8
Elevation: 590 to 1,800 feet
Mean annual precipitation: 28 to 38 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 120 to 190 days
Farmland classification: Not prime farmland

Map Unit Composition
Rockland and similar soils: 70 percent
Arnheim and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rockland

Setting
Landform: Slumps
Landform position (two-dimensional): Shoulder, backslope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy rotational earth slide deposits

Typical profile
A - 1 to 5 inches: silt loam
Bw - 5 to 23 inches: silt loam
C - 23 to 80 inches: silt loam

Properties and qualities
Slope: 30 to 70 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water supply, 0 to 60 inches: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R092XY014WI - Loamy Uplands
Forage suitability group: High AWC, adequately drained with limitations 

(G092XY009WI)
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Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 
Osmorhiza (AVO_1), High AWC, adequately drained with limitations 
(G092XY009WI)

Hydric soil rating: No

Description of Arnheim

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 5 inches: mucky silt loam
Cg - 5 to 10 inches: silt loam
C - 10 to 80 inches: stratified very fine sandy loam to silt loam to loamy fine sand 

to fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: FrequentNoneOccasional
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B/D
Ecological site: R092XY005WI - Wet Floodplains
Forage suitability group: Frequently flooded, organics (G092XY010WI)
Other vegetative classification: Fraxinus Mentha Carex (FMC_1), Fraxinus 

Impatiens (FI_1), Frequently flooded, organics (G092XY010WI)
Hydric soil rating: Yes

Minor Components

Watton
Percent of map unit: 5 percent
Landform: Till plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Head slope, interfluve, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Ecological site: R092XY014WI - Loamy Uplands
Other vegetative classification: Tsuga Acer Mitchella (TAM_1), Acer Viola 

Osmorhiza (AVO_1)
Hydric soil rating: No
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Pelkie
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex, linear
Ecological site: R092XY004WI - Seasonally Dry Floodplains
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Osmorhiza 

Caulophyllum (AOC)
Hydric soil rating: No

Liminga
Percent of map unit: 5 percent
Landform: Outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Head slope, interfluve, nose slope, side 

slope, base slope, crest
Down-slope shape: Linear
Across-slope shape: Convex, linear
Ecological site: R092XY013WI - Sandy Uplands
Other vegetative classification: Tsuga/Maianthemum (TM), Tsuga Maianthemum 

Vaccinium (TMV_1)
Hydric soil rating: No

301A—Moodig loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: 1kw3p
Elevation: 590 to 1,970 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Farmland of local importance

Map Unit Composition
Moodig and similar soils: 86 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Moodig

Setting
Landform: Moraines, drumlins, till plains
Down-slope shape: Linear
Across-slope shape: Convex
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Parent material: Reddish brown coarse-loamy till derived from igneous, 
metamorphic and sedimentary rock

Typical profile
A - 0 to 4 inches: loam
E - 4 to 9 inches: fine sandy loam
Bs1 - 9 to 11 inches: loam
Bs2 - 11 to 18 inches: fine sandy loam
Bs3 - 18 to 25 inches: fine sandy loam
B/E - 25 to 30 inches: stratified sandy loam to loam
Bt1 - 30 to 35 inches: sandy loam
Bt2 - 35 to 47 inches: loam
C1 - 47 to 57 inches: sandy loam
C2 - 57 to 63 inches: loam
C3 - 63 to 71 inches: loamy sand

Properties and qualities
Slope: 0 to 4 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 6 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B/D
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3)
Hydric soil rating: No

Minor Components

Gogebic
Percent of map unit: 14 percent
Landform: Till plains
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY008MI - Fragic Loamy Uplands
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No
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302B—Manitowish sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tnz4
Elevation: 620 to 1,750 feet
Mean annual precipitation: 27 to 36 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 80 to 150 days
Farmland classification: Farmland of local importance

Map Unit Composition
Manitowish and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manitowish

Setting
Landform: Hillslopes, flats
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy glaciofluvial deposits over stratified sandy and gravelly 

outwash

Typical profile
A - 0 to 3 inches: sandy loam
E - 3 to 4 inches: sandy loam
Bs1 - 4 to 6 inches: sandy loam
Bs2 - 6 to 16 inches: sandy loam
2Bs3 - 16 to 19 inches: gravelly loamy coarse sand
2C - 19 to 79 inches: stratified sand to very gravelly coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: About 24 to 35 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: B
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Ecological site: F090AY013WI - Sandy Upland
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Low AWC, adequately drained (G090AY002WI), 

Tsuga/Maianthemum-Coptis (TMC), Pinus/Maianthemum-Vaccinium (PMV), 
Acer saccharum-Tsuga/Maianthemum (ATM)

Hydric soil rating: No

Minor Components

Pence
Percent of map unit: 8 percent
Landform: Flats, hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F090AY013WI - Sandy Upland
Other vegetative classification: Low AWC, adequately drained (G090AY002WI), 

Acer saccharum-Tsuga/Maianthemum (ATM)
Hydric soil rating: No

Wormet
Percent of map unit: 5 percent
Landform: Hillslopes, flats
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F090AY009WI - Moist Sandy Lowland
Hydric soil rating: No

Tipler
Percent of map unit: 3 percent
Landform: Flats, hillslopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F090AY016WI - Loamy Upland
Other vegetative classification: Acer saccharum-Tsuga/Dryopteris (ATD), Acer 

saccharum/Viola-Osmorhiza (AViO), Mod AWC, adequately drained 
(G090AY005WI), Acer saccharum-Tsuga/Maianthemum (ATM)

Hydric soil rating: No

Sayner
Percent of map unit: 2 percent
Landform: Flats, hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F090AY019WI - Dry Sandy Uplands
Other vegetative classification: Low AWC, adequately drained (G090AY002WI), 

Pinus/Maianthemum-Vaccinium (PMV), Acer rubrum-Quercus/Vaccinium 
(ArQV)

Hydric soil rating: No
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Worcester
Percent of map unit: 2 percent
Landform: Flats, hillslopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F090AY011WI - Moist Loamy Lowland
Other vegetative classification: Mod AWC, high water table (G090AY004WI), 

Tsuga/Maianthemum-Coptis (TMC)
Hydric soil rating: No

303—Bowstring-Arnheim complex, 0 to 1 percent slopes, frequently 
flooded

Map Unit Setting
National map unit symbol: 1kw3s
Elevation: 600 to 1,970 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Bowstring, frequently flooded, and similar soils: 50 percent
Arnheim, frequently flooded, and similar soils: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bowstring, Frequently Flooded

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Organic material over sandy alluvium and/or loamy alluvium

Typical profile
Oa - 0 to 13 inches: muck
C - 13 to 15 inches: stratified mucky silt loam to muck
O'a - 15 to 32 inches: muck
Oe - 32 to 36 inches: mucky peat
C'1 - 36 to 42 inches: fine sandy loam
C'2 - 42 to 80 inches: stratified gravelly coarse sand to sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: NoneFrequentOccasional
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Very high (about 16.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B/D
Ecological site: F090AY002WI - Mucky Swamp
Forage suitability group: Frequently flooded, organics (G090AY010WI)
Other vegetative classification: Fraxinus Mentha Carex - Caltha (FMC-C), 

Fraxinus Mentha Carex (FMC_1), Frequently flooded, organics 
(G090AY010WI)

Hydric soil rating: Yes

Description of Arnheim, Frequently Flooded

Setting
Landform: Flood plains
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 5 inches: mucky silt loam
Cg - 5 to 10 inches: silt loam
C1 - 10 to 15 inches: very fine sandy loam
C2 - 15 to 24 inches: silt loam
C3 - 24 to 80 inches: stratified very fine sandy loam to silt loam to loamy fine sand 

to fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: FrequentNoneOccasional
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B/D
Ecological site: F090AY004WI - Loamy Floodplain
Forage suitability group: Frequently flooded, organics (G090AY010WI)
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Other vegetative classification: Frequently flooded, organics (G090AY010WI), 
Fraxinus Mentha Carex - Caltha (FMC-C), Fraxinus Mentha Carex (FMC_1)

Hydric soil rating: Yes

Minor Components

Cathro, frequently flooded
Percent of map unit: 10 percent
Landform: Drainageways, depressions, swamps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F090AY001WI - Poor Fen
Other vegetative classification: Tsuga-Thuja-Mitella (TTM_2), Fraxinus Impatiens 

(FI_1)
Hydric soil rating: Yes

305B—Keweenaw-Siskiwit complex, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1kw3v
Elevation: 590 to 1,970 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Farmland of local importance

Map Unit Composition
Keweenaw and similar soils: 45 percent
Siskiwit and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Keweenaw

Setting
Landform: Ground moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
E - 2 to 4 inches: loamy sand
Bhs - 4 to 6 inches: loamy fine sand
Bs - 6 to 25 inches: loamy fine sand
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E/B - 25 to 45 inches: stratified sand to fine sand to loamy fine sand to loamy very 
fine sand

B/E - 45 to 56 inches: stratified loamy fine sand to fine sand to fine sandy loam
E/B' - 56 to 71 inches: stratified loamy fine sand to fine sand to fine sandy loam
B/E' - 71 to 90 inches: stratified loamy fine sand to fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: F093BY006MI - Alfic Sandy Uplands
Other vegetative classification: Tsuga Maianthemum (TM_1), Tsuga 

Maianthemum Vaccinium (TMV_1)
Hydric soil rating: No

Description of Siskiwit

Setting
Landform: Ground moraines
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glaciofluvial deposits

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
E - 2 to 8 inches: loamy sand
Bhs - 8 to 11 inches: fine sandy loam
Bs1 - 11 to 16 inches: loamy sand
Bs2 - 16 to 28 inches: sand
E/B - 28 to 34 inches: sand, fine sand
B/E - 34 to 55 inches: fine sand, loamy sand
C - 55 to 80 inches: stratified gravelly sand to sand to loamy sand

Properties and qualities
Slope: 1 to 6 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 24 inches
Frequency of flooding: None
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Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F093BY006MI - Alfic Sandy Uplands
Other vegetative classification: Tsuga Maianthemum Coptis - Vaccinium (TMC-

Vac_1)
Hydric soil rating: No

Minor Components

Tula
Percent of map unit: 10 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-

D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)
Hydric soil rating: No

Au gres
Percent of map unit: 5 percent
Landform: Interdunes
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Tsuga Maianthemum Coptis - Vaccinium (TMC-

Vac_1), Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: No

309—Cathro muck, drainageway, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 1kw40
Elevation: 590 to 1,970 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Cathro and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Cathro

Setting
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Herbaceous organic material over loamy drift

Typical profile
Oa1 - 0 to 6 inches: muck
Oa2 - 6 to 31 inches: muck
Cg - 31 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 30 percent
Available water supply, 0 to 60 inches: Very high (about 16.5 inches)

Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B/D
Ecological site: F093BY002MI - Mucky Swamps
Forage suitability group: Frequently flooded, organics (G090AY010WI)
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Thuja 

Sphagnum (TTS_1), Frequently flooded, organics (G090AY010WI)
Hydric soil rating: Yes

Minor Components

Foxpaw
Percent of map unit: 10 percent
Landform: Depressions on till plains, drainageways on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

Lupton
Percent of map unit: 5 percent
Landform: Swamps on till plains
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY002MI - Mucky Swamps
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Other vegetative classification: Tsuga Thuja Sphagnum (TTS_1), Tsuga Thuja 
Mitchella (TTM_1)

Hydric soil rating: Yes

310B—Gogebic fine sandy loam, 1 to 6 percent slopes, stony

Map Unit Setting
National map unit symbol: 2tp01
Elevation: 610 to 1,740 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: fine sandy loam
E - 4 to 5 inches: fine sandy loam
Bhs - 5 to 9 inches: fine sandy loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
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Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: R092XY014WI - Loamy Uplands
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Low AWC, adequately drained (G090AY002WI), 

Acer Tsuga Dryopteris (ATD_1), Acer Viola Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Tula, stony
Percent of map unit: 10 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Low AWC, high water table (G090AY001WI), Acer 

Viola Osmorhiza - Circaea Impatiens (AVO-CI_3), Tsuga Maianthemum Coptis 
- Dryopteris (TMC-D_1)

Hydric soil rating: No

Newot, stony
Percent of map unit: 3 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F090AY016WI - Loamy Upland
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1), Mod AWC, adequately drained with limitations 
(G090AY006WI)

Hydric soil rating: No

Foxpaw, stony
Percent of map unit: 2 percent
Landform: Depressions on ground moraines, drainageways on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Mod AWC, high water table (G090AY004WI), 

Fraxinus Impatiens (FI_1), Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: Yes
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310C—Gogebic fine sandy loam, 6 to 18 percent slopes, stony

Map Unit Setting
National map unit symbol: 2tp02
Elevation: 590 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: fine sandy loam
E - 4 to 5 inches: fine sandy loam
Bhs - 5 to 9 inches: fine sandy loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 18 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.2 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F093BY008MI - Fragic Loamy Uplands
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Low AWC, adequately drained (G090AY002WI), 

Acer Tsuga Dryopteris (ATD_1), Acer Viola Osmorhiza (AVO_1)
Hydric soil rating: No

Minor Components

Tula, stony
Percent of map unit: 8 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Low AWC, high water table (G090AY001WI), Acer 

Viola Osmorhiza - Circaea Impatiens (AVO-CI_3), Tsuga Maianthemum Coptis 
- Dryopteris (TMC-D_1)

Hydric soil rating: No

Newot, stony
Percent of map unit: 3 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F090AY016WI - Loamy Upland
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1), Mod AWC, adequately drained with limitations 
(G090AY006WI)

Hydric soil rating: No

Foxpaw, stony
Percent of map unit: 2 percent
Landform: Drainageways on ground moraines, depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Mod AWC, high water table (G090AY004WI), 

Fraxinus Impatiens (FI_1), Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: Yes

Schweitzer, stony
Percent of map unit: 2 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
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Ecological site: F093BY008MI - Fragic Loamy Uplands
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1), Low AWC, adequately drained with limitations 
(G090AY003WI)

Hydric soil rating: No

310D—Schweitzer fine sandy loam, 12 to 35 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2xxhl
Elevation: 590 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Schweitzer, very stony, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Schweitzer, Very Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
A - 0 to 1 inches: fine sandy loam
E - 1 to 5 inches: cobbly fine sandy loam
Bhs - 5 to 8 inches: cobbly fine sandy loam
Bs - 8 to 21 inches: cobbly fine sandy loam
2E/Bx - 21 to 27 inches: very cobbly sandy loam
2B/Ex - 27 to 43 inches: very cobbly sandy loam
2B/E - 43 to 61 inches: very cobbly sandy loam
2C - 61 to 79 inches: very cobbly sandy loam

Properties and qualities
Slope: 12 to 35 percent
Surface area covered with cobbles, stones or boulders: 2.0 percent
Depth to restrictive feature: 15 to 30 inches to fragipan
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: F093BY008MI - Fragic Loamy Uplands
Forage suitability group: Low AWC, adequately drained with limitations 

(G090AY003WI)
Other vegetative classification: Acer Viola Osmorhiza (AVO_1), Acer Tsuga 

Dryopteris (ATD_1), Low AWC, adequately drained with limitations 
(G090AY003WI)

Hydric soil rating: No

Minor Components

Gogebic, very stony
Percent of map unit: 10 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Ecological site: F093BY008MI - Fragic Loamy Uplands
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1), Low AWC, adequately drained (G090AY002WI)
Hydric soil rating: No

Tula, very stony
Percent of map unit: 5 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1), Low AWC, high 
water table (G090AY001WI)

Hydric soil rating: No

Newot, very stony
Percent of map unit: 3 percent
Landform: Ground moraines, moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F090AY016WI - Loamy Upland
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1), Mod AWC, adequately drained with limitations 
(G090AY006WI)

Hydric soil rating: No
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Foxpaw, very stony
Percent of map unit: 2 percent
Landform: Drainageways on ground moraines, depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1), Mod AWC, high water table (G090AY004WI)
Hydric soil rating: Yes

311B—Tula-Gogebic complex, 0 to 6 percent slopes, stony

Map Unit Setting
National map unit symbol: 2xxjm
Elevation: 670 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Farmland of local importance

Map Unit Composition
Tula, stony, and similar soils: 45 percent
Gogebic, stony, and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tula, Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 5 inches: fine sandy loam
E - 5 to 8 inches: fine sandy loam
Bs1 - 8 to 20 inches: fine sandy loam
Bs2 - 20 to 28 inches: fine sandy loam
2E/Bx - 28 to 37 inches: gravelly fine sandy loam
2B/Ex - 37 to 61 inches: gravelly fine sandy loam
2C - 61 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 4 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
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Depth to restrictive feature: 12 to 35 inches to fragipan
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Ecological site: F093BY005MI - Moist Lowlands
Forage suitability group: Low AWC, high water table (G090AY001WI)
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1), Low AWC, high 
water table (G090AY001WI)

Hydric soil rating: No

Description of Gogebic, Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: F093BY008MI - Fragic Loamy Uplands
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1), Low AWC, adequately drained (G090AY002WI)
Hydric soil rating: No

Minor Components

Gay, stony
Percent of map unit: 10 percent
Landform: Depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Tsuga Maianthemum Coptis (TMC_1)
Hydric soil rating: Yes

Pleine, stony
Percent of map unit: 5 percent
Landform: Depressions on ground moraines
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Tsuga-Thuja-Mitella (TTM_2), Fraxinus Impatiens 

(FI_1)
Hydric soil rating: Yes

316—Gay loam, 0 to 1 percent slopes, stony

Map Unit Setting
National map unit symbol: 1kw4b
Elevation: 590 to 1,970 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gay and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Gay

Setting
Landform: Depressions on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till

Typical profile
A - 0 to 7 inches: loam
Eg - 7 to 11 inches: sandy loam
Bw - 11 to 16 inches: sandy loam
BC - 16 to 30 inches: sandy loam
C - 30 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 1 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Fraxinus Impatiens (FI_1)
Hydric soil rating: Yes

Minor Components

Foxpaw
Percent of map unit: 10 percent
Landform: Depressions on till plains, drainageways on till plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY004MI - Wet Lowlands
Other vegetative classification: Fraxinus Impatiens (FI_1), Tsuga Maianthemum 

Coptis (TMC_1)
Hydric soil rating: Yes

Tula
Percent of map unit: 5 percent
Landform: Till plains
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
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Other vegetative classification: Tsuga Maianthemum Coptis - Dryopteris (TMC-
D_1), Acer Viola Osmorhiza - Circaea Impatiens (AVO-CI_3)

Hydric soil rating: No

317B—Gogebic silt loam, 1 to 6 percent slopes, stony

Map Unit Setting
National map unit symbol: 2xxjf
Elevation: 1,120 to 1,770 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 1 to 6 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
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Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: F093BY008MI - Fragic Loamy Uplands
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1), Low AWC, adequately drained (G090AY002WI)
Hydric soil rating: No

Minor Components

Tula, stony
Percent of map unit: 5 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1), Low AWC, high 
water table (G090AY001WI)

Hydric soil rating: No

317C—Gogebic silt loam, 6 to 18 percent slopes, stony

Map Unit Setting
National map unit symbol: 2xxjg
Elevation: 970 to 1,800 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Gogebic, stony, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gogebic, Stony

Setting
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
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Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Loamy eolian deposits over loamy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 4 inches: silt loam
E - 4 to 5 inches: silt loam
Bhs - 5 to 9 inches: silt loam
Bs - 9 to 20 inches: fine sandy loam
2E/Bx - 20 to 30 inches: gravelly fine sandy loam
2B/Ex - 30 to 43 inches: fine sandy loam
2Bt - 43 to 51 inches: fine sandy loam
2BC - 51 to 59 inches: fine sandy loam
2C - 59 to 79 inches: gravelly fine sandy loam

Properties and qualities
Slope: 6 to 18 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: 12 to 35 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 to 

0.06 in/hr)
Depth to water table: About 10 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: F093BY008MI - Fragic Loamy Uplands
Forage suitability group: Low AWC, adequately drained (G090AY002WI)
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Acer Viola 

Osmorhiza (AVO_1), Low AWC, adequately drained (G090AY002WI)
Hydric soil rating: No

Minor Components

Keweenaw, stony
Percent of map unit: 7 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Convex, linear
Across-slope shape: Convex
Ecological site: F093BY006MI - Alfic Sandy Uplands
Other vegetative classification: Mod AWC, adequately drained (G090AY005WI), 

Acer Tsuga Dryopteris - Dryopteris (ATD-D_1), Tsuga Maianthemum (TM_1)
Hydric soil rating: No

Tula, stony
Percent of map unit: 3 percent
Landform: Moraines, ground moraines
Landform position (two-dimensional): Footslope
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Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F093BY005MI - Moist Lowlands
Other vegetative classification: Acer Viola Osmorhiza - Circaea Impatiens (AVO-

CI_3), Tsuga Maianthemum Coptis - Dryopteris (TMC-D_1), Low AWC, high 
water table (G090AY001WI)

Hydric soil rating: No

319E—McMillan-Islandlake complex, 35 to 55 percent slopes

Map Unit Setting
National map unit symbol: 1kw4p
Elevation: 590 to 1,970 feet
Mean annual precipitation: 27 to 38 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 70 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Mcmillan and similar soils: 45 percent
Islandlake and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mcmillan

Setting
Landform: Till plains, end moraines, plains, moraines
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Parent material: Coarse-loamy glaciofluvial deposits and/or coarse-loamy till over 

sandy glaciofluvial deposits and/or sandy till

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 2 inches: fine sandy loam
E - 2 to 5 inches: fine sandy loam
Bhs - 5 to 9 inches: fine sandy loam
Bs1 - 9 to 14 inches: fine sandy loam
Bs2 - 14 to 19 inches: fine sandy loam
Bw - 19 to 29 inches: fine sand
E and Bt - 29 to 72 inches: stratified sand to loamy fine sand
C - 72 to 80 inches: stratified coarse sand to sand to loamy sand

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 
(0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: F093BY006MI - Alfic Sandy Uplands
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1)
Hydric soil rating: No

Description of Islandlake

Setting
Landform: Outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope, footslope, 

toeslope
Landform position (three-dimensional): Interfluve, head slope, nose slope, side 

slope, base slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Concave, convex
Parent material: Sandy glaciofluvial deposits

Typical profile
Oa - 0 to 2 inches: highly decomposed plant material
E - 2 to 7 inches: sand
Bhs - 7 to 9 inches: sand
Bs - 9 to 35 inches: sand
E' - 35 to 45 inches: sand
E and Bt - 45 to 80 inches: stratified sand to loamy sand

Properties and qualities
Slope: 35 to 55 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: F093BY007MI - Sandy Uplands
Other vegetative classification: Acer Tsuga Dryopteris (ATD_1), Tsuga 

Maianthemum (TM_1)
Hydric soil rating: No
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