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1. Introduction
The Castle Hills Watershed covers land just south of the Cedar River within the ciydirtiie City of
Cedar Fall s. As a requirement of the City of Ced
System (NPDES) General Permit No. 2, the cityested that the watershed be assessed. This
assessment will look aeverakcomponents tdetermine the current health of the watershed and the
creeks found within the watershed. The assessment will look at:
1 The changes that have occurred over the [agears
T What the current | andowner 6s consemmemat i on bel i
problems within the watershed
1 The current chemical makeup of the watershed by conducting surface water tests periodically and
analyzing the results
1 The creektself to determine what is physically happening to the creek based on the land around
it
After all this information has been compiled, recommendations will be made to help protect the creek for
years to come.
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2. GIS Assessment

A GIS assessment was completed using existing information from the City of Cedar Falls, Black Hawk
County, the dwa Department of Transportation, and the Natural Resource Geographic Information
Systems Library maintained by the GIS section of the lowa Departhlatural Resources. This
information will help to establish the watershed limits, the current hisisgs of the watershed, and aid

in identifying problem areas that need to be addressed throughout the watershed.

2.1. Location and Area

The Castle HIs Watershed is located in Black Hawk County along the eastern portion of the city limits
of the City ofCedar Falls. A portion of the watershed falls within Cedar Falls with the remaining portion
falling within the limits of the City of Waterloo. Theatershed can be seen in Figure 1, shown below.

Figure 1: Castle Hills Watershed

The watershed is located within the Middle Cedar Watershed (HUC 8 No. 07080205). Due to its small
size, the Castle Hillgvatershed does not appear on any other statewide watershed map.

The Castle HillsVatershed covers 579.4 acres and has 2.01 ofilggnnelized stream. The jurisdiction
breakdown for the Castle HilWatershed, as seen in Figure 1, is as follows:

145.7 acres within the limits of the City of Cedar Falls (25.1% of the watershed)

433.7 acres within the limits of the City of Waterlg@.9% of the watershed)
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Due to the relatively small size of the Castle Hills Watershed, the watershed was not broken down into
subwatersheds.

2.2. Hydrology

Castle Hills Creek has been broken down into three distinct branches. The Main Brarichnihs
outlet, on the north side of the watershed from the City of Waterloo into the City of Cedar Falls. The
Southeast and the Southwbsinchflow off the Main Branch and carry flows from the directions they
are named. These branches can be sef€igune 2.

Wt

e o 5
g

Figure 2: Hydrology

Branch Length Tabulation

Branch Length (feet)
City of Cedar Falls | City of Waterloo
Main Branch 465.1 5239.4
Southeast Branch 2416.0
Southwest Branch 2456.7

A part of the Castle Hills Waterstiés designated in the FEMA Floodplain Mapping progrdrne 100
year floodplain is found in the portion of the watershed along the Cedar River, covering 108.Tlaeres
500 year floodplain is found right along the atleodplain, covering 8.3 acres laind. The FEMA
Floodplain coverage can be seen in Figure 3, shown on the next page.
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Figure 3: FEMA Floodplain

2.3.  Topography
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[ 100 Year Floodplain | #50
| B 500 Year Floodplain
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Theslopes that are found within the Castle Hilfatershedappear to bw, flat slopesfoundalong the
Cedar River. The rest of the watershed consists of various slopes throughout the watershed. This shows

thatthear e a s

away

from

t he

watershed can be seen in Figure 4e €ontourg 2 0

Cedar Ri
i nwitrenrthe wdtesshed are found in Figure 5.

Watershed Slopeslabulation

ver

coul

Watershed Slope Area (Acres) Percent of Total Watershed
0% to 2% Slope 167.7 28.9%

2% to 4% Slope 134.7 23.2%

4% to 6% Slope 144.7 25.0%

6% to 8%Slope 68.0 11.7%

8% to 10% Slope 38.8 6.7%

Over 10% Slope 255 4.4%

d
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Figure 4: Topography (Slopes)
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Figure 5: Watershed Contours

2.4,  Soils
Most of the soils found in the Castiills Watershed are loam sailghich are excellent for crop
production. The areas that combine silt with the loamang tte northern edge of the watershed.

Watershed SoilsTabulation

. . I Percent of Total
Soil Type Soil Classification Area (acres) Watershed
Silt Loam Waubeck 55.9 9.6%

Loam Bassett, Clyde, Coland, Floyd 498.4 86.0%

Kenyon, Spillville
Other Orthents, Water 25.1 4.3%

In general, soils within the State of lowa were created through three different processes, either by glacial
activity, deposited by water or deposited by wind. Glacial deposits tend to be loam type soils. This
includes the Bassett, Clyde, Catlarloyd,Kenyon and Spillville soil classes. Soils deposited by water

are usually silt type soils, which includes the Waubeck soil class. The other soils found within the
boundaries of the Castle Hills Watershed are either an urbanized soil or cowsegdri The location of

the different soil types within the watershed are shown in the following two figures. Bighosvs the

soils by soil structure, ie: silt, clay, etc.
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Figure 6: Soils By Class

Figure 7 shows the soils within the watershed by their soil classifichipe.
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Figure 7: Soils By Type

More information on these soil types can be found in the AppeSedition A.2.4a, A.2.4b, and A42.

25.  Population

Census data from 1990, 2000, and 2012 werepiledto see the changes in population inweershed
throughout recent years:or the Castle Hills Watershed, the portion of the watershed along the Cedar
River has a relatively lowopulation density. The rest of the watershed has been steadily growing over
the years that have bemviewed.

The 1990 Census information can be seen in Fi§urehis figureshows the dramatic difference in
population between the area along therrased the rest of the watershed.
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1990 Watershed Population Tabulation

Population Density Area Percentage of
(People per Square Mile) (acres) Watershed

0to 50 3.7 0.6%

51 to 100 63.3 10.9%

101 to 350 73.0 12.6%

351 to 1000 176.6 30.5%

1001 t02500 254.5 43.9%

2501 to 3000 8.3 1.4%

Total Watershed Population = 2488

Legend

Cedar Falls/Waterloo City Limit i
\ Watershed Limits

B0 o 50

351 10 100

101 10 350 B 7001 t0 9000 .

1351 1o 1000 B O+ cr 9000 Scale Miles
2 : ————

B 1001 10 2500 * Castle Hills Drainage Arca 0 0.25

B 2501 10 3000 m Castle Hills Creek

[ 3001 to 5000
I 5001 1o 7000
Density in Units of People Per Sq Mile

i
i
i
i
i
i
i

Figure 8: Population Density from 1990 CeBus

The 2000 Census information shows tthavelopment has continued in the area away from the Cedar
River. The area along the Cedar River continues to have a relatively low population d€histy.
analysis also shows that the overall populationbeas reduced with the population density @gouihg to
grow.
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2000 Watershed Population Tabulation

Population Density Area Percentage of
(People per Square Mile) (Acres) Watershed

0to 50 30.7 5.3%

51 to 100 77.7 13.4%

101 to 350 5.9 1.0%

351 to 1000 31.4 5.4%
1001 to 2500 172.0 29.7%
2501 to 3000 30.8 5.3%
3001 to 5000 186.3 32.2%
5001 to 7000 38.4 6.6%
7001 to 9000 6.2 1.1%

Total Watershed Population = 2161

Information from 2013 shows that the population of the watershed had been reduagiryeTae
population within theCity of Cedar Falls had dropped by over two hundred people. The population
within the City of Waterloo grew by 100 people within the same time. This information can be seen in

Figure 10 and on the tabulation below.

Watershed Limits

Legend
B0 10 50
=251 10 100
(0] 10350 7001 to 9600 :
3351 10 1000 W Over 9000 !
B 100110 2500w Castle Hills Drainage Area 1 § i
i s Scale Miles
BN 2501103000 e Castle Hills Creek i ——
[ 3001 to 5000 : 0 0.25
5001 1o 7000 -
Density in Units of People Per Sq Mile 1
i
Figure 9: Population Densityfrom 2000 Census
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Legend
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E12501 103000 mmm Castle Hills Creck ]
B 3001 to 5000 1
I 5001 to 7000 -
Density in Units of People Per Sq Mile 1
i
Figure 10: Population Density from 2013 Census
2013 Watershed Population Tabulation
Population Density Area Percentage of
(People per Square Mile) (Acres) Watershed
0to 50 25.1 4.3%
51 to 100 95.3 16.4%
101 to 350 6.5 1.1%
351to 1000 39.2 6.8%
1001 to 2500 151.9 26.2%
2501 to 3000 337 5.8%
3001 to 5000 197.1 34.0%
5001to 7000 25.1 4.3%
7001 to 9000 34 0.6%
Over 9000 4.1 0.7%
Total Watershed Population = 1507

The population drop with the wahed can be attributed touple ofreasons. First, the sizes of the lots
could be larger as the watershed becomee urbanized. Secondly, those residents moving out of the
floodplain, along the Cedar River, moved ofithe watershed due to traumdtmoding events. A more
in-depthstudy of population patterns would provide a better ansttewever that is outside of the

scope of this report.

Castle Hillswatershed Assessment 17
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Additional population tabulations can be found in the Apperiection A.2.5.a.

2.6.  Property Ownership

A majority of the property found within the Castle Hills Watershed is privately owned. The area along
the Cedar River has a varietymiblic ownersto keep the potential of floadamagdo a minimum.
Additional information on Property Ownership canfband in the tabulation below and in Figure 11 on
the next page.

Property Ownership Tabulation

Property Ownership Area (acres) Percentage of Watershed
Civic (Churches) 10.1 1.7%
City Property (Cedar Falls &Waterloo) 54.0 9.3%
Commercial 39.6 6.8%
Black Hawk County 15 0.3%
Department of Natural Resources 1.9 0.3%
Home Owner Association 1.4 0.2%
Private Ownei Single 344.5 59.5%
Private Ownei Multi-owner 0.4 0.1%
State of lowa 34.8 6.0%
Schools 1.6 0.3%
Unownedi Roads 89.6 15.5%

The unowed land within the watershed constitutes roads that are not platted to either the Coty of Cedar
Falls or the City of Waterloo. In recent years, newly constructed roads have been platted to the city
which they are located in. However, during the earlyetigpment of this area that was not done.

Additional property ownership tabulations can be found in the Appendix, Section A.2.6a.
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Figure 11: Property Ownership

Castle Hillswatershed Assessment
Februarn20181 May 2019



2.7. Historical Land Use

Aerial photographs taken in 1930, 1960, 1990, and 2005 watgzadto determine how land use has

changed within the watershed over time.

Historically, the watershed started out with developments along the local roads and along the Cedar

River. Eventualy, flooding along the Cedar River resulted in city buyoutsose properties. Other

areas within the watershed continued to develop with large areas of residential lands and commercial

lands along the major roadways.

Aerial photographs and mapped representations of the snfibueach of these years can be seen on the

1930 Land Use Tabulation

Land Use Area (acres) | Percent of Watershed
Agriculture 286.1 49.%%
Forest 199.6 34.4%
Residential 75.2 13.0%
Roads 50.7 8.8%
Undeveloped 2.9 0.5%

1960 Land Use Tabulation

Land Use Area (acres) Percent of Watershed
Agriculture 42.7 7.4%
Commercial 21.8 3.8%

Forest 103.5 17.%

Residential 285.1 49.2%

Roads 40.3 7.0%
Undeveloped 86.0 14.8%

1990 Land Use Tabulation
Land Use Area (acres) Percent of Watershed
Agriculture 33.7 5.8%
Civic 2.8 0.5%
Commercial 29.3 5.1%
Forest 34.8 6.0%
Residential 382.3 66.0%
Roads 846 14.8%
Undeveloped 11.9 2.1%

2005Land UseTabulation

Land Use Area (acres) Percent of Watershed
Agriculture 211 3.7%
Civic 4.3 0.7%
Commercial 20.8 3.6%
Forest 63.9 11.0%
Residential 388.4 67.0%
Roads 79.9 13.8%
Schools 0.7 0.1%

following pages from Figure 12 to Figure 19. Additional tabulation information can be found in the
Appendix, Section A.2.7.a

NOTE: For consistency, the city limit line shown on these historical land useisndqe current Cedar

Falls city limit line.
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rex= City Limits of Cedar Falls (2016)
| = Castlc Hills Watcrshed Limit

Figure 12: 1930 Aerial Photo of Watershed
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Figure 13: 1930 Land Use
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