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Basin Characteristics Walnut
Creek

Squaw
Creek

Total Drainage Area (sq mi) 20.142 18.305
Total Drainage Area (acres) 12,890 11,714
Slope Class:

A (0-2%) 19.9 19.7
B (2-5%) 26.2 26.7
C (5-9%) 24.4 25.0
D (9-14%) 24.5 22.2
E (14-18%) 5.0 6.5

Basin Length (mi) 7.772 6.667
Basin Perimeter (mi) 23.342 19.947
Average Basin Slope (ft/mi) 10.963 10.981
Basin Relief (ft) 168 191
Relative Relief (ft/mi) 7.197 9.575
Main Channel Length (mi) 9.082 7.605
Total Stream Length (mi) 26.479 26.111
Main Channel Slope (ft/mi) 11.304 12.623
Main Channel Sinuosity Ratio 1.169 1.141
Stream Density (mi/sq mi) 1.315 1.426
Number of First Order Streams (FOS) 12 13
Drainage Frequency (FOS/sq mi) 0.596 0.710
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Soil Characteristics Walnut Creek Squaw Creek
Acres Percent Acres Percent

Soil Parent Material:
Alluvium 2043.87 15.86 2050.90 17.51
Eolian Sand 245.15 2.09
Weathered Shale 14.88 0.12
Local Alluvium 192.79 1.50 383.34 3.27
Gray Paleosol 405.27 3.14 157.86 1.35
Loess 6155.89 47.75 6312.66 53.89
Loess and Local Alluvium 24.99 0.19 27.62 0.24
Loess-gray or gray mottles 2073.92 16.09 1245.56 10.63
Paleosol-reddish 13.27 0.10 7.96 0.07
Sandy Alluvium 168.52 1.31
Till (Pre-Illinoian) 1773.99 13.76 1255.80 10.72

Highly Erodible Land 6935.11 53.78 6226.13 53.57

Dominant Soil Taxa:
Tama 2528.92 19.61 4018.23 34.29
Killduff 1889.72 14.66 1242.04 10.66
Muscatine 1038.25 8.05 548.54 4.68
Otley-Mahaska 1396.53 10.83 999.57 8.53
Shelby-Adair 508.47 3.94 986.67 8.42
Ackmore, Ackmore-Colo 1612.18 12.50 1309.69 11.17
Ladoga-Gara 1556.96 12.08 40.56 0.35
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Streambank Recession
Rate (ft/yr)

Category Description

0.01- 0.05 Slight Some bare bank, but active erosion not readily apparent.  Some
rills but no vegetative overhang. Maybe some exposed tree roots.

0.05 – 0.2 Moderate Bank is predominantly bare with some rills and vegetative
overhang.  Some exposed tree roots but no slumps or slips.

0.2 – 0.5 Severe Bank is bare with rills and severe vegetative overhang.  Many
exposed tree roots and some fallen trees and slumps or slips.
Some changes in cultural features such as fence corners missing
and realignments of roads and trails.  Channel cross-section
becomes more U-shaped.

0.5 – 0.8 Very severe Bank is bare with gullies and severe vegetative overhang. Many
fallen trees, drains and culverts eroding out and changes in
cultural features as above.  Massive slips or washouts common.
Channel cross-section is U-shaped and stream course or gully may
be meandering.
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Cross-
Section

No.

Channel
Width

(ft)

Channel
Depth

(ft)

Channel
Bottom

Width (ft)
W/D
 ratio Sinuosity

1 33.39 7.47 18.13 4.46
2 30.40 8.88 16.46 3.42

3 39.88 9.97 19.74 4

4 41.39 8.36 20.13 4.95

5 36.90 11.34 11.48 3.25

6 33.71 10.06 14.85 3.35

7 32.89 10.36 13.44 3.17 1.310

8 37.39 10.85 13.97 3.44

9 45.46 9.18 22.92 4.95

10 36.40 10.36 18.95 3.51

11 46.87 9.87 21.65 4.75

12 32.80 9.28 14.27 3.53

13 33.39 8.76 10.96 3.81

14 61.83 7.97 17.02 7.76 1.792

15 33.39 9.87 9.68 3.38

16 43.36 9.74 15.35 4.45 1.577

17 32.90 9.97 11.55 3.30

18 36.60 8.76 17.45 4.18 1.261

19 41.89 8.89 17.94 4.71

20 32.90 9.09 16.86 3.62

21 40.87 9.77 10.96 4.18 1.113

22 29.00 8.56 13.64 3.39

23 28.90 8.07 13.97 3.58

24 28.40 8.36 13.15 3.40

25 30.41 7.58 14.96 4.01 1.096

26 26.93 7.58 15.55 3.55

27 29.91 9.18 18.24 3.26

28 31.42 8.76 9.97 3.59

29 32.90 9.25 21.12 3.56 1.129

30 34.90 8.17 19.94 4.27

31 22.93 8.46 7.28 2.71

32 28.70 7.18 11.94 4.00 1.448

33 30.41 8.76 12.96 3.47

34 27.42 9.77 8.76 2.81 1.077

Mean 32.10 8.95 13.24 3.59
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Walnut Creek
Watershed

1850 Vegetation
Rivers

Fields or barren
Timber or scattered trees
Water or swampy
Prairie

Squaw Creek
Watershed
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WNT2 1996 Total 1.09 1.45 0.1 0.55 0.52 1.26 2.37 11.9 3.79 4.88 1.81 3.04 32.81 -0.62
Max 0.65 1.07 0.06 0.23 0.18 0.58 1.06 4.72 1 3.04 0.56 1.21

1997 Total 3.29 1.79 0.31 0.29 0.63 1.41 2.98 5.29 3.22 2.68 1.54 1.97 25.40 -8.03
Max 2.03 0.75 0.15 0.23 0.3 1.05 1.56 2 0.71 1.14 0.66 0.52

1998 Total 5.60 1.42 0.55 0.64 1.80 2.95 3.07 6.73 8.47 5.47 4.38 0.49 41.57 8.14
Max 1.75 1.24 0.21 0.30 0.51 1.97 0.49 2.17 2.37 2.21 1.56 0.33

WNT1 1996 Total 1.44 1.08 0.02 0.54 0.26 0.99 1.64 9.03 2.18 3.34 1.46 2.35 24.33 -9.10
Max 0.52 0.87 0.02 0.29 0.17 0.47 0.84 2.34 0.63 2.53 0.48 0.91

1997 Total 2.9 2.01 0.33 0.23 0.48 1.09 3.1 4.06 3.38 2.49 2.02 2.68 24.77 -8.66
Max 1.83 0.68 0.18 0.15 0.24 0.58 1.8 1.74 1.26 0.93 0.47 0.83

1998 Total 4.55 0.93 0.54 0.41 1.23 2.54 2.21 5.29 2.18 2.98 5.63 0.46 28.95 -4.48
Max 1.86 0.74 0.24 0.20 0.33 1.69 0.39 1.47 0.77 1.18 1.76 0.25

SQW2 1996 Total 1.21 1.15 0.06 0.46 0.19 0.92 1.25 7.81 2.81 3.5 1.52 2.5 23.38 -10.05
Max 0.54 1.06 0.03 0.29 0.15 0.43 0.68 1.91 0.78 2.69 0.54 0.79

1997 Total 2.61 1.77 0.43 0.29 0.37 0.91 3.01 3.66 3.31 4.11 3.32 2.9 26.69 -6.74
Max 1.55 0.72 0.24 0.25 0.18 0.45 1.78 1.26 1.15 1.47 1.05 0.86

1998 Total 4.93 0.68 0.24 0.46 1.26 0.81 2.29 7.05 7.77 4.03 4.32 0.56 34.40 0.97
Max 2.27 0.53 0.07 0.23 0.29 0.35 0.55 1.73 1.46 1.70 1.64 0.29

Average Total 2.58 1.71 1.22 0.83 0.97 2.18 3.23 4.06 4.81 4.15 4.10 3.59 33.43
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WNT2 SQW2
Concentration
Range (mg/l)

WY96 WY97 WY98 WY
96-98

WY96 WY97 WY98 WY
96-98

<20 23.2% 46.2% 24.7% 23.1% 27.9% 21.4% 4.9% 26.4%
20-50 24.3% 24.0% 22.2% 24.3% 29.3% 26.3% 36.4% 29.9%
50-100 26.5% 10.7% 21.9% 21.4% 21.1% 15.9% 32.1% 21.3%
100-200 11.5% 8.7% 16.7% 14.3% 12.1% 14.8% 16.2% 12.3%
200-300 6.3% 3.8% 6.3% 7.0% 3.6% 8.5% 2.5% 3.3%
300-400 2.2% 1.9% 2.7% 3.1% 1.1% 4.4% 1.6% 1.6%
400-500 1.1% 1.4% 0.8% 1.8% 0.8% 3.6% 2.5% 1.6%
500-1000 3.3% 2.5% 3.0% 3.4% 1.6% 3.8% 2.5% 2.2%
>1000 1.6% 0.8% 1.6% 1.6% 2.5% 1.4% 1.4% 1.6%
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WNT2 SQW2

Rank Date Discharge
(cfs)

Date
Sediment

Load
(tons/day)

Date Discharge
(cfs)

Date
Sediment

Load
(tons/day)

1 6/18/98 526 3/30/98 4600 6/18/98 847 6/18/98 11400
2 5/24/96 491 5/10/96 3980 5/24/96 710 5/24/96 6880
3 6/14/98 447 5/24/96 3440 2/10/96 575 3/30/98 2930
4 5/10/96 436 5/24/98 3310 2/18/97 318 5/10/96 2720
5 2/18/97 426 5/7/97 1713 5/10/96 279 2/18/97 1657
6 2/10/96 362 3/9/97 1465 2/11/96 245 5/24/98 1520
7 7/7/98 336 2/18/97 1266 5/24/98 222 3/9/97 1062
8 6/15/98 286 5/8/97 1231 2/20/96 190 2/10/96 1030
9 3/30/98 284 7/22/98 1230 2/9/96 173 5/27/96 1010

10 5/27/96 278 6/18/98 1040 3/30/98 164 3/31/98 574
11 5/24/98 266 5/27/96 1030 5/27/96 158 2/20/97 321
12 6/19/98 229 2/10/96 942 6/14/98 137 2/11/96 305
13 2/11/96 217 5/26/97 937 7/7/98 130 2/9/96 244
14 2/20/96 211 6/14/98 830 3/31/98 123 5/8/97 240
15 2/9/96 197 3/31/98 780 2/12/96 122 5/25/96 237
16 6/1/96 183 7/7/98 551 6/19/98 114 6/19/98 227
17 5/28/96 174 2/20/96 463 6/15/98 113 6/1/96 214
18 2/21/96 168 6/11/98 427 6/17/98 96 7/7/98 203
19 5/7/98 167 7/17/96 408 6/1/96 90 7/17/96 194
20 5/25/96 165 6/15/98 334 5/7/98 90 6/11/98 190
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Gauging
Site and
Water Year

Maximum Daily Sediment Loads (tons/day) and
Percent Annual Total

1-day 5-day 10-day 20-day
WNT 1

1996 1,080 (42.6%) 1,711 (67.5%) 1,985 (78.3%) 2,188 (86.3%)

1997 874 (44.6%) 1,352 (69.0%) 1,520 (77.5%) 1,647 (84.0%)

1998 654 (23.7%) 1,409 (51.1%) 1,698 (61.6%) 1,994 (72.3%)

WNT 2

1996 3,980 (27.8%) 9,855 (68.9%) 11,488 (80.3%) 13,111 (91.7%)

1997 1,710 (18.2%) 6,612 (70.4%) 7,692 (81.8%) 8,511 (90.6%)

1998 4,600 (25.0%) 11,010 (60.0%) 13,405 (73.0%) 15,201 (82.8%)

SQW 2

1996 6,880 (46.2%) 11,945 (80.2%) 13,022 (87.4%) 13,957 (93.7%)

1997 1,657 (33.1%) 3,435 (68.7%) 4,040 (80.8%) 4,444 (88.9%)

1998 11,400 (55.7%) 16,651 (81.4%) 17,493 (85.5%) 18,382 (89.9%)
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WNT2 SQW2
Suspended Sediment (mg/L) Q (cfs) Suspended Sediment (mg/L) Q (cfs)

Month Mean Median s.d. Mean Mean Median s.d. Mean
Oct 84.1 62 89.4 3.12 41.6 28 40.9 3.88
Nov 38.7 21 61.4 4.58 23.8 18.5 18.8 4.65
Dec 20.5 17 10.5 4.84 19.7 18 8.0 4.70
Jan 18.6 16 9.3 6.40 21.6 15 14.7 5.97
Feb 131.6 33 214.9 36.92 160.5 60 255.8 33.73
Mar 168.5 47 479.1 18.49 166.0 53 459.7 15.59
Apr 104.5 35 174.4 19.84 66.9 41 116.6 19.55
May 480.5 261 561.3 63.02 325.4 151 510.6 43.16
Jun 221.7 182 159.6 51.61 243.3 136.5 348.4 40.09
Jul 172.4 100 264.4 21.09 128.6 86 171.6 16.79
Aug 110.3 69 115.1 6.49 62.1 44 92.8 4.97
Sep 76.6 61 50.6 1.98 42.9 36 28.6 2.13
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Parameter
Sample

Site
Water Year

1996
Water Year

1997
Water Year

1998

Precipitation (in) WNT1 24.33 24.77 28.95
WNT2 32.81 25.40 41.57
SQW2 23.38 26.69 34.40

Total annual discharge WNT1 2,090 1,299 3,374
(ft3/sec) WNT2 6,400 4,487 10,027

SQW2 5,945 3,197 9,279

Annual mean discharge WNT1 5.7 3.6 9.24
(ft3/sec) WNT2 17.5 12.3 27.5

SQW2 16.2 8.8 25.4

Annual mean discharge WNT1 0.84 0.52 1.36
per square mile WNT2 0.86 0.61 1.35
drainage (ft3/sec /mi2) SQW2 0.88 0.48 1.38

Maximum daily WNT1 210 118 192
discharge (ft3/sec) WNT2 573 426 526

SQW2 710 318 847

Baseflow percentage WNT1 26% 48% 53%
WNT2 31% 41% 44%
SQW2 31% 52% 59%

Maximum suspended WNT1 1,830 1,930 2,130
sediment concentration WNT2 2,800 3,270 3,020
(mg/l) SQW2 2,650 3,120 3,250

Annual mean suspended WNT1 99.6 118.5 127.3
sediment concentration WNT2 127.8 126.8 153.2
(mg/l) SQW2 93.5 105.9 119.6

Maximum suspended WNT1 1,080 874 654
sediment discharge WNT2 3,980 1,710 4,600
(tons/day) SQW2 6,880 1,657 11,400

Total suspended WNT1 2,534 1,961 2,757
sediment discharge WNT2 14,305 9,403 18,367
(tons/year) SQW2 14,898 5,001 20,456

Annual suspended WNT1 376 291 409
sediment load per square WNT2 710 467 912
mile (tons/mi2) SQW2 821 276 1,127

Annual suspended WNT1 0.58 0.45 0.64
sediment load per acre WNT2 1.11 0.73 1.42
(tons/acre) SQW2 1.28 0.43 1.76
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A.

Day 1 Day 2

Site
Data

Record
Sediment

Load (tons)
Percent of

Total
Sediment

Load (tons)
Percent of

Total
Total Load

(tons)
WNT2 WY1996 10,746 75.1% 3,558 24.9% 14,305

WY1997 4,419 47.0% 4,984 53.0% 9,403
WY1998 7,941 43.2% 10,425 56.8% 18,367
Total 23,103 54.9% 18,966 45.1% 42,070

SQW2 WY1996 12,184 81.8% 2,713 18.2% 14,898
WY1997 2,787 55.7% 2,213 44.3% 5,001
WY1998 4,310 21.1% 16,146 78.9% 20,456
Total 19,281 47.8% 21,072 52.2% 40,354

B.

Day 1 Day 2 Day 3

Data
Record

Sediment
Load
(tons)

Percent
of Total

Sediment
Load
(tons)

Percent
of Total

Sediment
Load
(tons)

Percent
of Total

Total
Load
(tons)

WNT2 WY1996 6,076 42.5% 2,162 15.1% 6,067 42.4% 14,305
WY1997 4,260 45.3% 1,354 14.4% 3,789 40.3% 9,403
WY1998 6,745 36.7% 3,373 18.4% 8,248 44.9% 18,367
Total 17,080 40.6% 6,884 16.4% 18,106 43.0% 42,072

SQW2 WY1996 4,584 30.8% 1,403 9.4% 8,910 59.8% 14,898
WY1997 1,808 36.1% 779 15.6% 2,414 48.3% 5,001
WY1998 3,333 16.3% 12,728 62.2% 4,396 21.5% 20,457
Total 9,725 24.1% 14,910 36.9% 15,720 39.0% 40,357

C.

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Total
Load
(tons)

tons/
% of Total

tons/
% of Total

tons/
% of Total

tons/
% of Total

tons/
% of Total

tons/
% of Total

tons/
% of Total

WNT2 6,839 8,207 4,462 5,243 4,977 9,477 2,865 42,070
16.3% 19.5% 10.6% 12.5% 11.8% 22.5% 6.8% 100.0%

SQW2 13,235 13,220 1,765 3,785 3,974 2,719 1,656 40,354
32.8% 32.8% 4.4% 9.4% 9.8% 6.7% 4.1% 100.0%
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Regression Equation  1 Regression Equation  2
Mean Monthly Flow
and Sediment Conc.

WNT2 Total
Load
(tons)

Day 1
(tons)

Percent
of Total

Day 2
(tons)

Percent
of Total

Estimated
Load
(tons)

Difference
from

Actual

Estimated
Load
(tons)

Difference
from

Actual

Estimated
Load
(tons)

Difference
from

Actual
Jan 43 29 67.5% 14 32.5% 172 129 91 48 30 -14
Feb 3,954 3,091 78.2% 863 21.8% 6,473 2,519 6,655 2,701 1,115 -2,839
Mar 7,438 1,096 14.7% 6,341 85.3% 1,899 -5,538 1,819 -5,619 782 -6,655
Apr 1,216 463 38.1% 752 61.9% 960 -255 767 -449 504 -712
May 21,000 14,778 70.4% 6,222 29.6% 11,106 -9,894 11,339 -9,661 7,604 -13,397
Jun 5,014 2,185 43.6% 2,829 56.4% 9,748 4,734 10,036 5,022 2,780 -2,233
Jul 2,824 1,226 43.4% 1,598 56.6% 2,298 -526 2,221 -604 913 -1,911
Aug 314 116 36.8% 199 63.2% 161 -153 79 -235 180 -134
Sep 29 13 45.1% 16 54.9% 34 5 7 -21 37 8
Oct 164 74 45.3% 90 54.7% 86 -78 47 -117 66 -98
Nov 52 21 40.9% 31 59.1% 91 39 32 -20 43 -9
Dec 22 11 48.1% 12 51.9% 99 77 35 13 30 8
Total 42,070 23,103 18,967 33,128 33,128 14,084

Regression Equation  1 Regression Equation  2
Mean Monthly Flow
and Sediment Conc.

SQW2 Total
Load
(tons)

Day 1
(tons)

Percent
of Total

Day 2
(tons)

Percent
of Total

Estimated
Load
(tons)

Difference
from

Actual

Estimated
Load
(tons)

Difference
from

Actual

Estimated
Load
(tons)

Difference
from

Actual
Jan 50 31 62.7% 19 37.3% 144 95 85 35 32 -17
Feb 4,450 3,425 77.0% 1,025 23.0% 1,921 -2,528 7,134 2,684 1,242 -3,207
Mar 5,099 874 17.1% 4,225 82.9% 996 -4,103 889 -4,210 650 -4,449
Apr 605 198 32.8% 406 67.2% 935 331 784 180 318 -287
May 14,985 12,440 83.0% 2,545 17.0% 8,660 -6,325 8,829 -6,156 3,527 -11,459
Jun 13,797 1,567 11.4% 12,230 88.6% 9,789 -4,008 10,098 -3,699 2,370 -11,427
Jul 1,016 591 58.2% 425 41.8% 814 -203 678 -338 542 -474
Aug 159 71 44.2% 89 55.8% 99 -60 48 -111 78 -82
Sep 25 11 43.5% 14 56.5% 29 4 7 -18 22 -2
Oct 99 38 37.9% 61 62.1% 103 4 65 -34 41 -58
Nov 41 21 51.7% 20 48.3% 85 44 39 -3 27 -14
Dec 28 14 51.3% 14 48.7% 84 56 36 8 23 -5
Total 40,357 19,281 21,073 23,660 28,692 8,872
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