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BUFFALO RIVER – 1 – 1.19 

Cross Section 6343.1 Cross Section 6686.3 Cross Section 7224.3 

Cross Section 8022.9 
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BUFFALO RIVER – 1 – 1.19 
Observation Date: September 27, 2011 
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BUFFALO RIVER – 1 – 1.19 
Observation Date: September 27, 2011 
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BUFFALO RIVER – 1 – 1.19 
Observation Date: September 27, 2011 
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BUFFALO RIVER – 1 – 1.19 
Observation Date: September 27, 2011 

Field Photo 1213 
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LOWER RUSH RIVER – 1 – 1.10 

Cross Section 5781.0 Cross Section 6319.3 Cross Section 7000.8 

Cross Section 7641.2 Cross Section 8147.0 
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LOWER RUSH RIVER – 1 – 1.10 
Observation Date: September 29, 2011 
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LOWER RUSH RIVER – 1 – 1.10 
Observation Date: September 29, 2011 
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LOWER RUSH RIVER – 1 – 1.10 
Observation Date: September 29, 2011 
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LOWER RUSH RIVER – 1 – 1.10 
Observation Date: September 29, 2011 
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LOWER RUSH RIVER – 2 – 6.03 

Cross Section 31851.7 Cross Section 32313.2 Cross Section 33016.8 

Cross Section 33421.8 Cross Section 34263.1 
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LOWER RUSH RIVER – 2 – 6.03 
Observation Date: November 18, 2011 

Field Photo 0442 

 

Field Photo 0443 

 



Page 12 
 

 

 

Field Photo 0445 

 

Field Photo 0446 

 

Field Photo 1237 

 

LOWER RUSH RIVER – 2 – 6.03 
Observation Date: November 18, 2011 



A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7522 - LR-1

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - very dark brown

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LASaRATORY A~

Sample Source: TN 7523 - LR-2

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - very dark brown

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7524 - LR-3

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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MAPLE RIVER – 1 – 0.78 

Cross Section 4110.1 Cross Section 4856.1 Cross Section 5080.3 

Cross Section 5527.8 Cross Section 6343.1 
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MAPLE RIVER – 1 – 0.78 
Observation Date: November 16, 2010 
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MAPLE RIVER – 1 – 0.78 
 Observation Date: November 16, 2010 



A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7501 - M-01

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - very dark brown
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Reported to: West Consultants, Inc.
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Ah. MIDWEST TESTING LASORATORY Ah.
Project No.: 16216 Project: Red River Geomorphic Study

Cass County, North Dakota
Sample Source: TN 7502 - M-02

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7503 - M-03

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray
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Reported to: West Consultants, Inc.
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MAPLE RIVER – 2 – 11.39 

Cross Section 60136.3 Cross Section 61555.8 Cross Section 63032.2 
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MAPLE RIVER – 2 – 11.39 
Observation Date: November 20, 2010 
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MAPLE RIVER – 2 – 11.39 
Observation Date: November 20, 2010 
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Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray Reported to: West Consultants, Inc.
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Sample Source: TN 7526 - M-B-2

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray
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RED RIVER – 1 – 410.65 

Cross Section 2168242 Cross Section 2169815 Cross Section 2171662 
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RED RIVER – 1 – 410.65 
Observation Date: September 28, 2011 
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RED RIVER – 1 – 410.65 
Observation Date: September 28, 2011 
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RED RIVER – 1 – 410.65 
Observation Date: September 28, 2011 
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RED RIVER – 1 – 410.65 
Observation Date: September 28, 2011 
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RED RIVER – 2 – 419.14 

Cross Section 2213063 Cross Section 2215461 Cross Section 2216297 
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RED RIVER – 2 – 419.14 
Observation Date: September 29, 2011 
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RED RIVER – 2 – 419.14 
Observation Date: September 29, 2011 
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Field Photo 1253 Field Photo 1254 Field Photo 1255 

RED RIVER – 2 – 419.14 
Observation Date: September 29, 2011 
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RED RIVER – 2 – 419.14 
Observation Date: September 29, 2011 

Field Photo 1256 Field Photo 1257 
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RED RIVER – 3 – 440.57 

Cross Section 2326223 Cross Section 2327829 Cross Section 2329144 

 

Cross Section 2330341 Cross Section 2331404 
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RED RIVER – 3 – 440.57 
Observation Date: October 4, 2011 
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RED RIVER – 3 – 440.57 
Observation Date: October 4, 2011 
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RED RIVER – 3 – 440.57 
Observation Date: October 4, 2011 
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RED RIVER – 3 – 440.57 
Observation Date: October 4, 2011 
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RED RIVER – 3 – 440.57 
Observation Date: November 21, 2011 
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RED RIVER – 3 – 440.57 
Observation Date: November 21, 2011 



Page 27 
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RED RIVER – 3 – 440.57 
Observation Date: November 21, 2011 
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RED RIVER – 3 – 440.57 
Observation Date: November 21, 2011 
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Project No.: M1101216 Project:

Sample Source:

Classification: Reported to:
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MIDWEST TESTING LABORATORY
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SILT WITH SAND - dark brown, with a trace of gravel (ML) West Consultants, Inc.

Red River Geomorphic Study
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A~ MIDWEST TESTING LABORATORY Ah.
Sample Source: TN 7548 - RR-280-BED

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: SANDY FAT CLAY - gray, with shells and organic matter

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7518 - RR-279-LB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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RED RIVER – 4 – 452.52 

Cross Section 2389326 Cross Section 2391645 Cross Section 2392726 
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Field Photo 1297 
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RED RIVER – 4 – 452.52 
Observation Date: November 16, 2011 
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RED RIVER – 4 – 452.52 
Observation Date: November 16, 2011 
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RED RIVER – 4 – 452.52 
Observation Date: November 16, 2011 
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RED RIVER – 4 – 452.52 
Observation Date: November 16, 2011 
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7504 - RR/116/RB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7505 - RR/117/LB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray Reported to: West Consultants, Inc.

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes
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A~ MIDWEST TESTING LASORATORY Ak
Sample Source: TN 7506 - RR/118/Bed

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY WITH SAND - dark gray, with shells

GRAIN SIZE DISTRIBUTION CURVE
U.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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RED RIVER – 5 – 463.56 

Cross Section 2447638 Cross Section 2447861 Cross Section 2448376 
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RED RIVER – 5 – 463.56 
Observation Date: October 6, 2011 
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RED RIVER – 5 – 463.56 
Observation Date: October 6, 2011 
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RED RIVER – 5 – 463.56 
Observation Date: October 6, 2011 
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RED RIVER – 5 – 463.56 
Observation Date: November 19, 2010 
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RED RIVER – 5 – 463.56 
Observation Date: November 19, 2010 
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FAT CLAY - dark brown (CH) West Consultants, Inc.

Red River Geomorphic Study
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7528 - RR-205-RB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray Reported to: West Consultants, Inc.

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes
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A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7517 - RR-208-LB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7547 - RR-212-BED

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray Reported to: West Consultants, Inc.
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RED RIVER – 6 – 470.23 

Cross Section 2482650 Cross Section 2483883 Cross Section 2485429 
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Field Photo 1415 
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RED RIVER – 6 – 470.23 
Observation Date: October 6, 2011 
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Field Photo 1420 Field Photo 1421 Field Photo 1422 
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RED RIVER – 6 – 470.23 
Observation Date: October 6, 2011 
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Field Photo 1430 Field Photo 1431 Field Photo 1432 

RED RIVER – 6 – 470.23 
Observation Date: October 6, 2011 
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RED RIVER – 6 – 470.23 

 
Observation Date: October 6, 2011 

Field Photo 1433 Field Photo 1434 
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Field Photo 1350 
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RED RIVER – 6 – 470.23 
Observation Date: November 18, 2010 
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Field Photo 1360 

 

RED RIVER – 6 – 470.23 
Observation Date: November 18, 2010 
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RED RIVER – 6 – 470.23 
Observation Date: November 18, 2010 
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RED RIVER – 6 – 470.23 

 
Observation Date: November 18, 2010 

Field Photo 1367 Field Photo 1368 
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Ab. MIDWEST TESTING LABORATORY Ab.
Sample Source: TN 7515 - RR-173-LB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray Reported to: West Consultants, Inc.

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes
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A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7545 - RR-174-BED

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY WITH SAND AND GRAVEL - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7546 - RR-175-BED

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7516 - RR-178-RB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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RED RIVER – 7 – 492.47 

Cross Section 2600275 Cross Section 2601773 Cross Section 2602853 

 

Cross Section 2604516 Cross Section 2606709 
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Modeled Water Surface Elevation for Day of Survey 
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Field Photo 1259 

 

Field Photo 1260 

 

Field Photo 1258 

 

RED RIVER – 7 – 492.47 
Observation Date: September 30, 2011 

Field Photo 1261 
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Field Photo 1264 Field Photo 1265 Field Photo 1266 

Field Photo 1267 Field Photo 1268 

 

Field Photo 1269 

 

RED RIVER – 7 – 492.47 
Observation Date: September 30, 2011 
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Field Photo 1273 Field Photo 1274 Field Photo 1275 

RED RIVER – 7 – 492.47 
Observation Date: September 30, 2011 

Field Photo 1270 Field Photo 1271 Field Photo 1272 
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RED RIVER – 7 – 492.47 
Observation Date: September 30, 2011 

Field Photo 1276 Field Photo 1277 
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Project No.: M1101216 Project:
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SANDY FAT CLAY - dark brown (CH) West Consultants, Inc.

Red River Geomorphic Study
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RED RIVER - 8 - 521.18
Observation Date: October 5, 2011
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RED RIVER – 8 – 521.18 

Cross Section 2751865 Cross Section 2753951 Cross Section 2755907 

 

Cross Section 2757521 Cross Section 2758459 
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Modeled Water Surface Elevation for Day of Survey 
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Field Photo 1393 

 

Field Photo 1394 
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RED RIVER – 8 – 521.18 
Observation Date: October 5, 2011 

Field Photo 1395 
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Field Photo 1398 Field Photo 1399 Field Photo 1400 
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RED RIVER – 8 – 521.18 
Observation Date: October 5, 2011 
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Field Photo 1408 Field Photo 1409 Field Photo 1410 

RED RIVER – 8 – 521.18 
Observation Date: October 5, 2011 

Field Photo 1405 Field Photo 1406 Field Photo 1407 
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Field Photo 1237 

 

RED RIVER – 8 – 521.18 
Observation Date: October 5, 2011 

Field Photo 1411 Field Photo 1412 Field Photo 1413 
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SANDY FAT CLAY - dark brown (CH) West Consultants, Inc.

Red River Geomorphic Study
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Project No.: M1101216 Project:
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RUSH RIVER – 1 – 0.08 

Cross Section 393.8 Cross Section 853.3 Cross Section 1620.4 
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  RUSH RIVER – 1– 0.08 
OBSERVATION DATE: SEPTEMBER 29, 2011 

Field Photo 0623 

 

Field Photo 0624 
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Field Photo 0629 

 

Field Photo 0630 

 

Field Photo 0631 
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Field Photo 0628 

 

RUSH RIVER – 1 – 0.08 
OBSERVATION DATE: SEPTEMBER 29, 2011 
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Field Photo 1237 

 

RUSH RIVER – 1 – 0.08 
OBSERVATION DATE: SEPTEMBER 29, 2011 

Field Photo 0634 Field Photo 0635 
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RUSH RIVER – 2 – 6.15 

Cross Section 32441 Cross Section 32995 Cross Section 33312 
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  RUSH RIVER – 2– 6.15 
OBSERVATION DATE: SEPTEMBER 27, 2011 
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RUSH RIVER – 2 – 6.15 
OBSERVATION DATE: SEPTEMBER 27, 2011 
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RUSH RIVER – 2 – 6.15 
OBSERVATION DATE: SEPTEMBER 27, 2011 
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RUSH RIVER – 2 – 6.15 
OBSERVATION DATE: SEPTEMBER 27, 2011 
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SHEYENNE RIVER – 1 – 4.20 

Cross Section 22176.1 Cross Section 22671.2 Cross Section 23343.3 

Cross Section 24078.7 Cross Section 24799.5 Cross Section 25280.8 
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SHEYENNE RIVER – 1 – 4.20 
OBSERVATION DATE: OCTOBER 6, 2011 
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SHEYENNE RIVER – 1 – 4.20 
OBSERVATION DATE: OCTOBER 6, 2011 
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SHEYENNE RIVER – 1 – 4.20 
OBSERVATION DATE: OCTOBER 6, 2011 
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SHEYENNE RIVER – 1 – 4.20 
OBSERVATION DATE: OCTOBER 6, 2011 

Field Photo 0843 Field Photo 0842 

Field Photo 0844 
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Red River Geomorphic Study
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SHEYENNE RIVER – 2 – 11.56 

Cross Section 61080.5 Cross Section 61476.1 Cross Section 62210.7 

Cross Section 62778.8 Cross Section 63689.1 
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SHEYENNE RIVER – 2 – 11.56 
OBSERVATION DATE: OCTOBER 11, 2011 
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SHEYENNE RIVER – 2 – 11.56 
OBSERVATION DATE: OCTOBER 11, 2011 
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SHEYENNE RIVER – 2 – 11.56 
OBSERVATION DATE: OCTOBER 11, 2011 
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POORLY GRADED SAND WITH SILT-dark brown, with a trace of gravel (SP-SM) West Consultants, Inc.

Red River Geomorphic Study
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SHEYENNE RIVER – 3 – 18.15 

Cross Section 95818.8 Cross Section 96617.0 Cross Section 97398.5 

Cross Section 98183.7 Cross Section 99142.5 
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Modeled Water Surface Elevation for Day of Survey 
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SHEYENNE RIVER – 3 – 18.15 
OBSERVATION DATES: NOVEMBER 17, 2010 

 SEPTEMBER 30, 2011 
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SHEYENNE RIVER – 3 – 18.15 
OBSERVATION DATES: NOVEMBER 17, 2010 

 SEPTEMBER 30, 2011 
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7499 - S/137A1Bed

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: SANDY SILT - grayish brown

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.
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A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7500 - S/140/LB

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: LEAN CLAY WITH SAND - dark gray

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Reported to: West Consultants, Inc.

I -,......,.

""'""\
\

\
\
\

I \
\
\
\
\
"-

"""'\. I

\.

'" '\.
"-f'.....

'"I '""'" ,
..................

'" "-
j'-.....

........~

~
-..............
~

100

90

80

70

z
~ 60o
::J:
t/)

W
N

iii 50z«
::J:....
~

~ 40u:
....z
w
(J

ffi 30
Q..

20

10

3" 2" 1" 3/4" 1/2" 3/8" 1/4" #4 8 10 20 30 40 50 60 100 200

o
75 50 25 19 12.5 9.5 6.3 4.75 2.36 2.0 .85 .60 .425 .30 .25 .15 .075 .05 .04 .03 .02 .015 .01 .005 .004 .003 .002 .001

PARTICLE SIZE IN MILLIMETERS

GRAVEL I COARSE I
SAND

I
FINES

COARSE I FINE MEDIUM I FINE SILT I CLAY



#

#

#

#

#

0 7537.5
Feet

LEGEND

Field Photos
0750 Direction Arrow and Photo Number

Sediment Sample
Cross Section
Detailed Study Reach

#

SHEYENNE RIVER - 4 - 22.27
Observation Date: October 1, 2011

Page 24

$

Flow 
Direction118254.3

117965.0

118567.1

11
76

04
.0

SR4/2616/RB

0674

0675

0673

0681

0676

0682

0685

0684

0683

0686

0687

SR4/2617/CH

0679

0680

0677

0678

11
90

44
.4



Page 25 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

SHEYENNE RIVER – 4 – 22.27 
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SHEYENNE RIVER – 5 – 24.67 

Cross Section 139777.2 Cross Section 140345.4 Cross Section 140736.6 
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SHEYENNE RIVER – 6 – 35.82 

Cross Section 189121.0 Cross Section 189764.2 Cross Section 190162.2 
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Sample Source: TN 7527 - S-K-1

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: SANDY LEAN CLAY - very dark brown
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Reported to: West Consultants, Inc.
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WILD RICE RIVER – 4 – 22.94 
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WILD RICE RIVER – 4 – 22.94 
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WILD RICE RIVER – 4 – 22.94 
OBSERVATION DATE: OCTOBER 3, 2011 
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WILD RICE RIVER – 4 – 22.94 
OBSERVATION DATE: OCTOBER 3, 2011 
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WILD RICE RIVER – 5 – 38.49 

Cross Section 203246.0 Cross Section 204701.9 Cross Section 206136.6 
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WILD RICE RIVER – 5 – 38.49 
OBSERVATION DATE: OCTOBER 2, 2011 
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WILD RICE RIVER – 5 – 38.49 
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WILD RICE RIVER – 5 – 38.49 
OBSERVATION DATE: OCTOBER 2, 2011 
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WILD RICE RIVER – 6 – 42.36 

Cross Section 223673.1 Cross Section 225263.2 Cross Section 226470.9 
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  WILD RICE RIVER – 6 – 42.36 
OBSERVATION DATE: OCTOBER 1, 2011 
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WILD RICE RIVER – 6 – 42.36 
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WILD RICE RIVER – 6 – 42.36 
OBSERVATION DATE: OCTOBER 1, 2011 



Project No.: M1101216 Project:

Sample Source:

Classification: Reported to:

   

 

COARSE SILT CLAY

MIDWEST TESTING LABORATORY

GRAVEL
COARSE FINE

SAND
MEDIUM FINE

#18 (WR/246/BED-C-C)

FAT CLAY WITH SAND - dark brown (CH) West Consultants, Inc.

Red River Geomorphic Study

Cass County, North Dakota

FINES

75

3"

50

2"

25

1"

19

3/4"

12.5

1/2"

9.5

3/8"

6.3

1/4"

4.75

#4

2.36

8

2.0

10

.85

20

.60

30

.425

40

.30

50

.25

60

.15

100

.075

200

.05 .04 .03 .02 .015 .01 .005 .004 .003 .002 .001
0

10

20

30

40

50

60

70

80

90

100

PE
R

C
EN

T 
FI

N
ER

 T
H

AN
 S

IZ
E 

SH
O

W
N

PARTICLE SIZE IN MILLIMETERS

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

  



Project No.: M1101216 Project:

Sample Source:

Classification: Reported to:

   

 

COARSE SILT CLAY

MIDWEST TESTING LABORATORY

GRAVEL
COARSE FINE

SAND
MEDIUM FINE

#21 (WR/243/LB)

FAT CLAY - dark brown (CH) West Consultants, Inc.

Red River Geomorphic Study

Cass County, North Dakota

FINES

75

3"

50

2"

25

1"

19

3/4"

12.5

1/2"

9.5

3/8"

6.3

1/4"

4.75

#4

2.36

8

2.0

10

.85

20

.60

30

.425

40

.30

50

.25

60

.15

100

.075

200

.05 .04 .03 .02 .015 .01 .005 .004 .003 .002 .001
0

10

20

30

40

50

60

70

80

90

100

PE
R

C
EN

T 
FI

N
ER

 T
H

AN
 S

IZ
E 

SH
O

W
N

PARTICLE SIZE IN MILLIMETERS

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

  



Project No.: M1101216 Project:

Sample Source:

Classification: Reported to:

   

 

COARSE SILT CLAY

MIDWEST TESTING LABORATORY

GRAVEL
COARSE FINE

SAND
MEDIUM FINE

#15 (WR/239/RB)

FAT CLAY - dark brown (CH) West Consultants, Inc.

Red River Geomorphic Study

Cass County, North Dakota

FINES

75

3"

50

2"

25

1"

19

3/4"

12.5

1/2"

9.5

3/8"

6.3

1/4"

4.75

#4

2.36

8

2.0

10

.85

20

.60

30

.425

40

.30

50

.25

60

.15

100

.075

200

.05 .04 .03 .02 .015 .01 .005 .004 .003 .002 .001
0

10

20

30

40

50

60

70

80

90

100

PE
R

C
EN

T 
FI

N
ER

 T
H

AN
 S

IZ
E 

SH
O

W
N

PARTICLE SIZE IN MILLIMETERS

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

  



#

#

0 10.5
Miles

£¤75

£¤75

Red

River

Detailed Study Reach Locations
Wolverton Creek

$

# General Study Reach
Detailed Study Reach

Wolverton

Wolverton Creek  1 - 0.64

Wolverton Creek  2 - 2.02

River

Oxbow

Comstock



#

#

#

#

#

#

#

#

0 60 12030
Feet

LEGEND

Field Photos
0750 Direction Arrow and Photo Number

Sediment Sample
Cross Section
Detailed Study Reach

#

WOLVERTON CREEK - 1 - 0.64
Observation Date: November 19, 2010

Page 1
$

Flow Direction

3411.4

367
8.3

3932.1

41
86

.7
4491.2

WC-3

WC-2

WC-1

0456

0457

0455
0453

0452

0450
0447

0448

0459
0460

0462

0461
0463

0464

0458

0451



Page 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

WOLVERTON CREEK – 1 – 0.64 

Cross Section 393.8 Cross Section 853.3 Cross Section 1620.4 
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Note: channel frozen during field investigation; 

no observed or modeled water surface for day 

of survey 
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  WOLVERTON CREEK – 1– 0.64 
OBSERVATION DATE: NOVEMBER 19, 2010 

Field Photo 0448 
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Field Photo 0455 
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Field Photo 0460 

WOLVERTON CREEK – 1 – 0.64 
OBSERVATION DATE: NOVEMBER 19, 2010 



Page 5 
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WOLVERTON CREEK – 1 – 0.64 
OBSERVATION DATE: NOVEMBER 19, 2010 



A~ MIDWEST TESTING LABORATORY A~

Sample Source: TN 7519 - WC-1

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - very dark brown Reported to: West Consultants, Inc.

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes
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A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7520 - WC-2

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - dark gray

GRAIN SIZE DISTRIBUTION CURVE
u.s. Standard Sieve Sizes

Reported to: West Consultants, Inc.

I --r-----
I ~

I
ioo..-

I

.........~ ---...r-------.
--------

------ ..............
~

""" "
I

"-
..............

! "
i

'\.
'\

'\.
'\. ,

"'-
" '"""~

i
"-

'"

-I

r

100

90

80

70

z
~ 60o
::t:
C/)

W
N

U) 50z
c(
::t:
t-
ex
~ 40
ii:
t-
Z
W
(..)

ffi 30
Q.

20

10

3" 2" 1" 3/4" 1/2" 3/8" 1/4" #4 8 10 20 30 40 50 60 100 200

o
75 50 25 19 12.5 9.5 6.3 4.75 2.36 2.0 .85 .60 .425 .30 .25 .15 .075 .05 .04 .03 .02 .015 .01 .005 .004 .003 .002 .001

PARTICLE SIZE IN MILLIMETERS

GRAVEL I COARSE I
SAND I FINES

COARSE I FINE MEDIUM I FINE SILT I CLAY



A~ MIDWEST TESTING LASORATORY A~

Sample Source: TN 7521 - WC-3

Project No.: 16216 Project: Red River Geomorphic Study
Cass County, North Dakota

Classification: FAT CLAY - very dark bown Reported to: West Consultants, Inc.

GRAIN SIZE DISTRIBUTION CURVE
U.s. Standard Sieve Sizes
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Observation Date: September 28, 2011
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WOLVERTON CREEK – 2 – 2.02 

Cross Section 10662.8 Cross Section 11328.8 Cross Section 11703.6 
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  WOLVERTON CREEK – 2– 2.02 
OBSERVATION DATE: SEPTEMBER 28, 2011 

Field Photo 0574 
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Field Photo 0584 
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WOLVERTON CREEK – 2 – 2.02 
OBSERVATION DATE: SEPTEMBER 28, 2011 
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Field Photo 0589 Field Photo 0590 

 

Field Photo 0591 
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WOLVERTON CREEK – 2 – 2.02 
OBSERVATION DATE: SEPTEMBER 28, 2011 

Field Photo 0595 
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Field Photo 1237 

 

WOLVERTON CREEK – 2 – 2.02 
OBSERVATION DATE: SEPTEMBER 28, 2011 

Field Photo 0596 
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MIDWEST TESTING LABORATORY
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Red River Geomorphic Study
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