GEOMORPHIC ANALYSIS OF
DRY RUN CREEK
WATERSHED, CEDAR FALLS,
A

Chad Heinzel, Christopher Baish, Tyler Dursky, Danika Patten
Department of Earth and Environmental Science, University of
Northern lowa, Cedar Falls, IA 50614




STUDY
AREA

Lincoln =

S
2
|
i
|
!
(
P

2,000

1,000

0

2,000 Meters

nion Rd

W Ridgeway Ave

5 Cedar Ealls
Ly N = 40
" B V"'.Iw. A L
= = Hawthorne Dr
University of O £

N

n Rd

orthem lowa

University Ave

; Lom
it St

g faynard Ave
Orchard Dr Z/
4

l

v sreenhill R

; Martin Rc
{
p

- Legend

— DRC

& 7‘ DRC Watershed

&
&
'\




Stream
Orders

Segments

23

6

2

1

T Lengths
(ft / miles)

107328.3/
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59082.23/ 11.19

32438.98 / 6.14

6624.35 /| 1.29

) 351,748,853.40 | 462,130,703.08 / | 532,115,736.44 | | 662,984,015.83

Area (sq. |/ 1262

ft/sq.
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19.09
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Basin 0.33t0 3.75
Shape

(range)

0291p 3.97

04610 3.75

14.24

Stream Orders

1st: 2nd

2nd :3rd

3rd : 4th

T Basin

Length Ratio
RL = Lo/L0+1

18:1

18:1

48:1

Bifurcation Ratio
RB = N0/N0+1

43:1

3.0:1

20:1

Basin shape
Rf = AQ/LB"2
=Area/Length”2

0.73

Drainage Density D = TL/A

1.38 miles

Relief Ratio
Rh=H/Lo

=180 /42600
=0.0004

Ruggedness #
R =DH

=138 *0.03
=047




DRC Bedrock Geology

Bedrock Formations

|:| Little Cedar Formation

|:| Coralville Formation

0 0.5 1 2 Miles




DRC Soils Map

W%}>E
Soil Classification Tabulation
Parent Materials Soil Classification Area (Acres) Percent of Watershed
Loam Aredale, Bassett, 850312 55.87%
Donnan, Floyd,
Kenyon, Lawler,
Marquis, Orthents,
Readlyn, Sparta,
Spillville-Coland,
Saude, Waukee
Silty Clay Loam Clyde, Clyde-Floyd, 5142 69 40.36%
Colo, Colo-Ely,
Dinsdale, Klinger,
Klingmore, Maxfield,
Maxmore, Nevin,
Sawmill, Wiota
Sandy Loam Burkhardt, Dickinson, 384 44 2.53%
Finchford, Lilah, Olin
. Clay Loam Marshan, Tripoli 5177 0.34%
Soil Type
B oo Urban Land/Water NA 137.98 0.9%
Silty Clay Loam
Clay Loam Table XX. Relative percentages of DR.C primary parent materials and soil series.
- Sandy Loam

Urban Land/Water




Location

City 1930
City 1960
City 1990
City 2016

|:| Hural

1930 Land Use Tabulation

Land Use Area (Acres) Percent of Watershed
Rural 14,400.24 94.61%
Urban 819.76 5.39%
1960 Land Use Tabulation
Land Use Area {(Acres) Percent of Watershed
Rural 13,0335 85.63%
Urban 21865 14.37%
1990 Land Use Tabulation
Land Use Area (Acres) Percent of Watershed
Rural 11,370.76 74.71%
Urban 3,649 24 25.29%
2016 Land Use Tabulation
Land Use Area (Acres) Percent of Watershed
Rural 8,526.83 56.02%
Urban 6,693.17 43 98%
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Field Methods
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DRC Analysis Sample Sites
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Land Use

Point Source Runoff
Channel Bedload

Bank Sediment
Turbidity

In-Stream Habitat

Bank Height

Stream Width and Depth
Canopy Cover
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GIS Methodology




OBJECTID 1D LANDUSELEF _ LUSERIGHTE RIPARGRASS POINTSOURCE TREECANOPY _ AYGBH BANKSEDIME BANKSTABIL _HYDROVAR _ Pools im BEDLOAD COARSEBEDL TURBIDITY STREAMHABI AugStreDepth StresmiWidth  FOINT X FOINTY
228 100 Urban Urbsn 3 Urban 1 410 7 Artstable 1.5 1 4 2 T 1 10 N& 545745131785 ATRB031.663090 2.
27 101 Urban Urban 3 NA& 2z 245 T 25 2 & 2 4 P 45 NA 4T0B045.543470 )
privt:] Urban Urban 3 Urban z 275 T Artstable 2 1 4 ¥ 2 1 MA MA 4707 21030 2.
o) Urban Urbsn MA Urban MA WA HA Artstable HA WA MA NA& MA MNA NA& NA& 4TO7310.135270 52
230 Urban Urban NA Urban NA NA NA Artstable NA NA NA NA& NA NA N& NA& 545503 284188 4T07T861.362330 a2
31 Urban Urban 3 MA 3 30 [ 4 1.5 1 4 2z 3 2 15 MHA 545474 BEDE4E 4TOTE14.072880 2.
232 Urban Urban 3 MA 3 3IBG T 3 25 z 1 2z z 30 MA 545437 775575 4TOTTZE. 748220 2.
233 Urban Urbsn 3 NA& 2z 23 ] 4 1 4 2 5 2 10 NA .383310 2.
234 Urban Urban NA Urban MNA NA NA Artstable NA NA& MNA NA& NA& NA& N& Na& 92.
el Urban Urban MA Urban MNA MNA& NA Artztable NA MNA MNA MA MA MA MA MHA b
110 Urban Urban 2 MNA 1 MNA 7 Artstable 1.5 1 MNA NA MA MA MNA NA 2.
i1 Urban Urbsn N& Urban i 280 NA Artstable 2 NA NA N& NA NA NA f:rd
12 Urban Urban MNA Urban 2 2825 NA Artstable 1.5 1 4 2 ] 2 20 4 92.
113 Urban Urban MA Urban 1 170 [ 4 1 1 1 2 5 1 4 75 2.
114 Urban Urbsn MNA Urban 1 170 HA Artstable HA WA WA N2& NA& NA& 25 ] 2.
115 Urban Urbsn N& Urban 1 NA NA Artstable NA NA NA NA MNA& NA& NA 4TO7579.590710 g2
116 Urban Urban NA Urban MNA MNA NA 1] NA NA& NA NA& NA& MNA& N& 4TOTETS. 741190 92.
117 Urban Urban MA Urban 1 23 i} Artstable 1 1 3 2z i} 1 10 2.
118 Urban Urbsn MNA Urban i 200 [:] Artstable 1 1 ] 2 3] i ) 3z
118 Urbsn N& Urban 1 7 F 1 1 1 1 4 2z 28 4707558 925270
120 Urban 3 MA NA [} 3 1 4 ¥ 3 2 20 4TOTETD. 452130
121 Urban NA Urban 1 T z T ] 1 1 5 4T0TES5. 352610
122 Graszlsnd 3 MA [:] i 1 3 1 3 2
d 3 N& 7 4 Fi 1 2 4
3 MA 7 1.5 1 7 1 2 2
3 MNA T 1.5 4 ] 2z 3 4
3 NA T 2 T 3 T 3
Grassland 3 N& 2z 2 Artstable 1 1 T 3 4TOTEGT. 415500
Grazsland 3 MA 3 [} z5 1 T 4 . 4TOTET4.584510
3 MNA z [ 1 ] 2z T 2 8.5
Grassland 3 NA 1 1 Artstable 2 3 i 4 1.7
Tress 3 N& ] T ] ] 2 T 3 15
3 Urban 7 Artstable 5 1 T 3 2 10 4TOTEZ4. 133110
Grassland 3 HA& 7 Artstable i 4 Z T i 133 0.5 4TOTE08. 127 52283760
Grassland Grassland 3 NA T 3 2 1 ] 2 7 4 33 1.7 4TOTE00.125 52 284502
Urban Rowcrop 3 N& 2z T 4 1.5 1 4 2 T 3 14 25 470" 42 2285184
Urban Rowcrop 3 MA 7 4 1 1 z 2 5 z iz 13 542453 63TTEE 470 . SBS200 92 285856
Urban Urbsn MA HA MA HA Artstable HA MA MA NA L) MA MNA MNA 542433 058212 4707852 312010 52 250023 42 311357




DRC Analysis Sample Sites
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Land Use Right Bank

Land Use Left Bank

1.6 Miles

Trees
Grassland
Pasture
Rowcrop

e Urban

Trees
Grassland
Rowcrop
Pasture

e Urban




Canopy Cover

50-75% _
4%

25-30% _
11%

10-25%
22%

>75%
3%

Mo Data
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56%

Canopy Cover
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Average Bank Height

1.6 Milas
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Average Bank Height

> 4 Meters
3%

3.1 - 4 Meters _
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B
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42%
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DRC Analysis Campus Sample Sites

UNI CAMPUS

0 0125 025 0.5 Miles




depth (cm)
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UNI Site 1 Cross-Section
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Active Stream Channel
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Wentworth Geometric Progression UsDA
Sand (mm) Silt {um) Clay Sand sjlt Clay
sample | V€S | CS MS FS VFS TS [vCSia| vesib | vesi Csi | Msi | Fsi | wFSi TSi TC TS TSi TC
D 2-1 1-0.5 0.5-0.25 0.25-0.125 0.125-0.0635 2-0.063 E3-53 LE-32 E3-52 H2-16 16-5 G-4 4-2 E35-2 <2 1Im 2.0.052 |53-2Fm|< 2 Em
oosL | 25 | 20 247 | 305 5.6 65.3 07 |. 15 | 22 138 | 55 | 31 | 26 272 74 66.1 26.5 7.4
oosR | 99 | 77 207 | 254 6.0 69.6 09 | 23 [ 32 75 | 39 | 20 | 37 20.4 10.0 20,5 195 | 100
008B | 357 | 313 29.2 42 0.2 1006 | 0.1 | 00 [ -01 14 | 01 | o7 | 05 1.4 0.8 100.5 1.3 0.8
003L | 90 | 44 159 | 202 1.8 513 09 | 24 [ 33 181 | 89 | 62 | 35 40.0 87 522 391 | 8.7
D03R | 41 | 67 265 | 252 5.4 68.0 Do || 20 [ a8 68 | 55 | 38 | 34 233 8.7 68.9 224 | 87
003B | 236 | 410 33.2 1.4 0.2 995 00 | o1 [ 01 08 | 09 [ -06[ -08 1.0 15 99.5 1.0 15
oz6L | 179 | 102 140 | 133 4.3 59.8 08 | 26 | 34 05 | 78 | 50 | 33 30.0 10.2 50.6 29.2 | 10.2
oz6rR | 29 | 18 202 | 324 6.0 64.3 09 [ 24 | 33 95 | 59 | 33 | 43 26.3 4 65.2 254 | 94
076B | 139 | 326 405 | 118 0.5 993 00 [ oo [ oo 03| 02 | 08 | -06 0.3 1.0 99.3 0.3 1.0
1200 | 31 | 130 419 | 1943 3.9 318 07 | 18 | 25 36 | 24 | 23| o8 11.6 6.6 2725 10.9 G
120R 48 4.8 30.2 302 6.3 76.4 0.8 21 29 5.7 2.8 2.1 14 155 8.1 77.2 14.7 8.1
I 309p | 623 | 212 575 15 0.6 1438 [ 01 | 08 [ 07 436l 04 | 44 | g2 16.7 29 1439 468 | 59
3L | 10 [ 18 19.3 | 309 7.1 59.9 12 | 41 | 54 113 | 70 | 38 [ 33 30.8 9.3 61.1 29.6 | 9.3
131r | 07 | 38 19.9 | 128 3. 412 10 | 38 | 48 154 | 101 | 55 | 438 40.7 18.1 47.2 397 | 181
121 | 24 | 118 259 | 157 23 58.6 07 [ 28 [35 185 | 43 | 30 | 16 30.9 10.5 59.3 30.2 | 105
1951 | 32 [ 118 206 | 142 4.1 56.0 09 | 29 | 38 126 | 80 | 45 | 38 32.7 113 6.9 318 | 113
125k | 09 [ 31 10.8 9.3 8.1 32.8 12 | 43 | 56 220 | 154 | 85 | 46 57.0 10.2 34.0 558 | 10.2
175 | 06 | 6.1 450 | 2548 3.0 30.6 05 | 22 [ 27 38 | 39 [ 09 | 13 12.6 6.7 211 121 | 6.7
<D 07 | 07 1.1 1.9 15.9 20.3 60 | 99 | 158 [ 392 | 135 | 53 | 21 76.0 37 6.3 70.0 | 3.7
SALT 0.00089 | 0.0004 ) 0.0009 0.0009




Conclusion

m The data from this study will provide an accurate estimation of the
present geomorphic setting of DRC, and will be utilized to help identify
problem areas within the watershed that are highly susceptible to
degradation

m Urbanization continues to have the largest impact on stream channel
morphology - with a growing urban population, continued monitoring

and community outreach and education are imperative for the future
health of DRC.
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