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Appendix 1
Natural and Archaeological Resources of the
Reservoir Site and Stream System
GENERAL ACKNOWLEDGMENTS
Appendix 1 contains descriptions and impressions of the natural and
archaeological resources of 34 square miles of the upper Skunk River basin.
The studies were conducted by the faculty and research graduate assistants
of the Departments of Landscape Architectpre, Botany and Plant Pathology,
Forestry, Sociology and Anthropology, Ea?th Science, and Zoology and
Entomology of Iowa State University, and the Department of Zoology of the
University of Iowa. In one or two instances, advanced undergraduates
participated in the collection of data in conjunction with formal courses
under supervision of faculty members.
The Rock Island District, U.S. Army Corps of Engineers, supported
the environmental review study through a research contract, DACW 25-72-0033.
The purpose of the project review is to provide a comprehensive and authoritative
basis for preparation of an adequate environmental impact statement py the
Corps of Engineers in compliance with the National Environmental Policy
Act of 1969, PL 91-190. The specific objective of Appendix 1 studies is
to assemble information ol the unique properties of the reservoir site and
streaﬁ.system, to estimate the extent of changes with and without the project,
and to compare these changes with various alternative plans of development.
From the initiation of the study until January 1973 when drafts were
completed, members of the ISU group met weekly to discuss aspects of the
study. In later meetings it became the means by which a consensus was

reached regarding recommendations for alternative plans for development.
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This provided as close to an interdisciplinary study as was practical without
full time participants. Much of the coordination between disciplines was
based on the grid procedure, photographs, and other provisions of the
Land Use Analysis Laboratory at Iowa State University.

The cooperation of the landowners in the study area of the Ames Reservoir
was greatly appreciated. Kermit Miskell and Mrs. Autin Getz coordinated
for the Story City landowner's group. Special acknowledgments are treated
by the group leaders serving as co-authors of the several chapters contained
in Appendix 1. Group leaders who contributed much to the successful comple-
tion of the study included, in addition to the category leaders: James
Sinatra, Landscape Architecture; George Thomson, Forestry; Roger Bachmann,
Zoology and Entomology; Michael Peterson, Zoology and Entomology; David
Gradwohl, Anthropology; and William Platt, Zoology (University of Iowa).
Coordinating staff personnel for the Rock Island District, Corps of
Engineers, included for this category: Robert Hurlbutt, Contract Adminis-
trator; Frank Collins and Mick Cockerill, Environment Resources Section,
for environmental studies; and San Doak, General Engineering, and Kenneth
Jensen, Materials, for geological studies.

The general guidance and support of Dean D. J. Zaffarano, Vice Presi-
dent for Research and the principal investigators, Merwin Dougal of Iowa

State University and Kenneth Dueker of the University of Iowa should also

be duly recognized.
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part one

visual analysis
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VISUAL ANALYSIS

Photographs

The major patterns visible in Fig. 1-1-1 are the timber in the river

valleys, the agricultural fields, the major roads, and the urban areas.
0f these, the natural pattern (timber) would be most affected by the
inundation of the proposed Ames Reservoir.

The following visual overview gives &an overall perception from
ground and aerial photographs of the immediate area to be changed by
the proposed reservoir altermatives. The photographs in Figs. 1-1-2
through 1-1-24 were taken in winter, spring, and summer of 1972. This
visual documentation follows the Skunk River and its tributaries within

the reservoir study area.










Figure 1-1-3. One of several drainage ditches in
Hamilton County that contribute to the beginnings of
the Skunk River. The scene, looking northwest, is
three miles south of Blairsburg in Hamilton County.
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Figure 1-1-L. The Skunk River in Hamilton County
three miles north of Ellsworth. The natural river
channel is in a shallow valley with a narrow band of

streamside vegetation.
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Figure 1-1-5. The upper Skunk River approximately
four miles above Story City looking east in Hamilton
County. Here the river begins to make a visual con-
trast to the surrounding farmland, with a narrow
timber band which heightens the topographic varia-
tion. Little Wall Lake, the only natural lake in
the upper basin, is at left.

Figure 1-1-6. Looking east toward Story City and
the Skunk River:; Long Dick Creek (upper middle-right)
and the town of Roland are in the background. The
narrow band of timber widens and is visible from the

interstate.
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Figure 1-1-7. Long Dick Creek (top left) and the
Skunk River in the foreground; looking east. Long
Dick Creek crosses under I-35 creating visual interest

perpendicular to the traffic movement.

Figure 1-1=-8. Looking northwest up the Skunk River
to Story City (background) with Bear Creek (middle
right). From I-35 the timber appears as a strong
greenbelt in contrast to the overall landscape scene.
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Figure 1-1-9. Skunk River at I-35 scenic overlook
in study area. Presently, the scenic overlook af-
fords a good view of the valley and timber.

Figure 1-1-10. View from I-35 scenic overlook west
toward timber along the Skunk River. The timber be-
comes a dominant vertical element and color contrast
to the sky and ground plane. A contrasting fore-
ground and frame for the view is formed by the sur-
rounding cedars.
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Figure 1-1-13. View of Bear Creek % mile above the
Skunk River. One proposed island is to the right;

looking southwest. Where the Skunk River and Bear

Creek are both open and closed spaces formed by the
timber.

Figure 1-1-14. Bridge at Soper's Mill area (center);
looking northwest across the Skunk River. Keigley
Creek is in the background. Soper's Mill has a high
identity with the river because it is the most popu-
lar public access to the river in the area.
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Figure 1-1-15. The bowstring bridge across the Skunk
River at Soper's Mill is two miles above the dam site.
The narrow valley and romantic bridge make the access
quite appealing to hikers, fisherman, and picnickers.

Figure 1-1-16. Skunk River just below Soper's Mill;
looking south.
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Figure 1-1-17. Looking east at Keigley Creek (fore-
ground), drainage ditch #1 (middle left), the Skunk
River and Bear Creek (upper left). The dendritic

drainage pattern is emphasized by the confluence '

of the four streams. In contrast, the Skunk-Keigley
Plateau (center) is open and flat.
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Figure 1-1-18. Keigley Creek 2% miles upstream from

its mouth on the Skunk River; looking south. As the

stream flows closer to the Skunk it becomes less open
and more timbered.
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Figure 1-1-19. Keigley Creek approximately one mile

above the Skunk River; looking east toward the Skunk
River (background).

Story County Road in Section 36, LaFayette Township;

Drainage ditch #1 passing under a

12 miles above the Skunk River.

from upper right to center left.
the two streams is in the center.

Keigley Creek flows
The confluence of
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Figure 1-1-21. Looking south down the Skunk River
approximately % mile above the dam site. The timber
forms a visual barrier and strong corridor to the
river traveller.

Figure 1-1-22. Looking north across the Skunk River
at the dam site (right). The dense timber, topographic
variation, and rock outcrops create a diverse visual

quality at the dam site.
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Figure 1-1-23. The Skunk River two miles south of Ames; looking
north. This portion of river, though channelized in the early
1900s, is now meandering.

Figure 1-1-2;. Looking southeast across the broad floodplain
three miles south of Ames. The timber is present only on the
valley slopes (upper right) while the straightened river channel

(upper left) is surrounded by cropland.
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The six alternatives and sketches are as follows:

Alternative #1 - Ames Reservoir, as planned by the Corps of Engineers,

with two subimpoundments - design memo #1.

A. Ames Reservoir - Conservation pool, elevation 950
Flood Pool, elevation 976

B. Bear Creek Subimpoundment - Conservation pool, elevation 970
Flood pool, elevation 979

C. Dam Site Subimpoundment - Conservation pool, elevation 1000

Alternative #2 - Ames Reservoir as planned by the Corps of Engineers, but

with no subimpoundments.

Ames Reservoir - Conservation pool, elevation 950
Flood pool, elevation 976

Alternative #3 - Ames Reservoir, minimum conservation pool for recreation

only, elevation 940.

Alternative #4 - Minimum Conservation pool, limited flood control storage

of 3.6 inches and subimpoundments.

A. Ames Reservoir - Comservation pool, elevation 940
Flood pool, elevation 965

B. Bear Creek Subimpoundment - Conservation pool, elevation 970
Flood pool, elevation 979

C. Dam Site Subimpoundment - Conservation pool, elevation 1000

Alternative #5 - Tributary recreation lake development only

A. Bear Creek Subimpoundment - Comservation pool, elevation 970
Flood pool, elevation 979

B. Dam Site Subimpoundment - Conservation pool, elevation 1000

Alternative #6 - Recreation and open space use, scenic river in natural

state, no impoundments, essentially existing conditions.
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Principal Investigators' Note:

Additional alternatives were introduced by other categories involved
in the Ames Reservoir Environmental Study subsequent to this study (nine
in all). These are discussed and reported in detall in the Summary Report,
Appendix 3, Recreation and Open Space Uses, and Appendix 6, Economic Eval-
uation. The additional alternatives include proposals for maximum and
minimum greenbelt concepts, and are directed towards more complete devel-
opment for recreation and open space use., These newer alternatives have
not been studied separately in this appendix but are essentially included
in Alternative #6 since they are recreationally oriented and similar in
resource utilization. The relationship among these alternatives are listed ‘
below, which provides identification and comparative designations for

alternative development plans studied for the Ames Reservoir site by all

categories.,
Alternative numbers used by:

Description of Alternatives ARES Summary Report Category 1
Ames Reservoir with two sub~impound-
ments as planned by Corps Design #1 #1
Memorandum.
Ames Reservoir as planned by the
Corps but without the subimpoundments, #la #2
recreational planning and development
added.
Ames Reservoir as a smaller conserva-
tion pool, for recreation only, no 12 #3
flood pool.
Two tributary subimpoundments and
recreation development only, #3 5

Greenbelt, open-space plan with mini-

mum acquisition, stream system recrea=- #4
tion only.

Somewhat re-
flects #6
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Comprehensive greenbelt, open-space
with maximum public acquisition of
land natural stream system recreation
only.

Ames Reservoir as planned but with ab-
solute minimum recreation development
and planning no subimpoundments.

Reduced-scope, multi-purpose project,
includes smaller flood control pool and
optimum recreation development with the
two subimpoundments.

Do-nothing on status quo, no recreation
development, no capital improvements, use
existing recreational facilities only.

ifbha

#5

16

7

Somewhat re-
flects #6

Somewhat re-
flects 2

4

6
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Finally, the last five sets of sketches depict a general overview
of the project area, as well as significant individual features within
the area of study. All five sets illustrate the area or feature as it
is now. They are followed by {1lustrations of its visual quality after
inundation at comservation pool and flood pool levels., The dam site
sequence consists of only two i{llustrations, as there would be little
real difference between the conservation pool and the flood pool at
the dam site, in regard to the lateral extent here of the two pools along
the shoreline. In other words, the vertical increase in elevation of
the flood pool is confined largely between the steep valley slopes at the
dam site. The visual perceptions contained in these five sets represent
changes forecast for alternative 1 as proposed by the Corps of Engineers
in Design Memorandum No. 1, and to a modified or lesser extent the

changes forecast by an reservoir development.










Skunk River Reservoir Site -
flood pool level cJu

Fig, 1l=1-=33
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part two

resource data
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Resource data (variable classes) in computer storage.

0001 Elevation, center of cell

0002 Elevation, center of 3rd quadrant.
0003 Elevation, center of 4th quadrant
0004 Elevation, center of 2nd quadrant
0005 Elevation, center of lst quadrant
0006 Soils/old

0007 Surficial water

0008 Township and range

0009 Section number

0010 Ownership and parcel size

0011 Vegetation/Pudil, primary

0012 Vegetation/Pudil, secondary

0013 Archaeological sites

0014 Proximity to take line

0015 Column of cell

0016 Row of cell

0017 Road classification and highway orientation
0018 Road surface type

0019 Average daily travel

0020 Land use, primary

0021 Land use, secondary

0022 Land use, tertiary

0023 Vegetation/Landers, primary

0024 Vegetation/Landers, secondary
0025 Vegetation/Landers, tertiary

0026 Slope percent

0027 Elevation, median in cell

0028 Slope aspect

0098 Pool blankout override

0100 Elevation, 0.66 acre print out
0099 Best choice of primary, secondary, tertiary data

Resource summary tables contain an unweighted total acreage of each

data variable unit. A total estimate is listed for the existing resource

(Alternative 6) as well as a total, ,high estimate, and low estimate of the '

resource remaining after the inundation indicated by each alternative.
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Table 1-1-2. Ames reservoir data output.

—

RESOURCE DATA MAPS AL TERNATIVES
feeP bk 51406

1. Elevation XX X¥wml XeX
2. Flat glopes in fluctuating pool X

3. Surficial water ¥ EaX X X X
4. Reservoir pool levels X

5, Restricted soil types XonZk dXinXs X -X
6. Prime agricultural soils X X
7. Vegetation/Landers NeeX ax w3 X X
8. Vegetation/Pudil oo T X XX
9. Urban-rural vegetation/Pudil X 5K X
10, Habitat vegetation/Pudil X X X X
11. Archaeological sites X X ¥ X X X

RESOURCE SUMMARY TABLES
12, Land use X 2R e X X
13. Vegetation/Landers X Xal.X X X
14, Vegetation/Pudil b S Al €
15. Soils/old R AU S X
16. Archaeological sites X ok X XXX
RESOURCE SUITABILITY MAPS

17. Soils for residential development X X
18. Residential development (Milligan) X X
19, Picnic areas %, XX X K K
20, Public campgrounds N e Xy X X
21, Boat ramps X

22. Swimming beaches X

23. Wildlife habitat quality - Raccoon X X X X X X
24, Wildlife census data - Raccoon XX 2o XX
25. Wildlife population density - Raccoon X X X X X XK
26. Habitat quality - all wildlife species X X
27. Habitat quality - all mammal species X X
28. Habitat quality - all bird species X X
29, Story County natural timber X
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Resource Data Maps

Eleven resource data maps (see Table 1-1-2) were obtained from the
data bank. Each is a direct (unweighted) presentation of the inventoried

data from a single variable class (e.g. Vegetation/Landers).

The maps show the pattern of resources as they exist and how they

change with each alternative.

How to read a resource data map. The maps include six major parts:

text, alternative description, sources, legend, frequency, and histogram.

TITLE BLOCK

MAP TITLE

MAP TEXT

ALTERNATIVE]}
DESCRIPTION

SOURCES

1 CELL ROW

J0ATA MAP

%
!
i
i

FOURLEH
£ 1R
LEGEND >
= AT
GRAY SCALE

EOECOEEENED
FREQUENCY L

[} :
o wes d i
= D : _ |

L
R . g i

HISTOGRAM

Fig. 1-1-45. Resource data map.
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Elevation (Fig. 1-1-46 thru 1-1-51), The elevation map graphically

illustrates that a strong river valley along the Skunk River begins at Story
City, continues south and narrows to the dam site, then broadens into a wider
valley south of the dam site. The highest elevations in the study area are
found on the middle west side (sections 1 and 12 of Franklin Township, sections
27 and 36 of LaFayette Township) and the lower east side (sections 4, 7, and

14 of Milford Township)., These areas would most likely have the most direct
views of the proposed lake (without vegetational barriers) and should be incluﬁu4

i
in the purchase of reservoir lands. '

The rank of alternatives by acres inundated in descending order is 1, 2,

4, 3, 5, and 6. There is very little difference in eliminating the subimpound-
ments in Alternative #2 (51 acres or a decrease of 1% in the pool acreage of
Alternative #1). However, there may be considerable loss or gain of resources |

such as vegetation, minerals, or recreation. 1In terms of acres 1nundated, '

1

the elimination of the Bear Creek subimpoundment changes very little.

Alternative #3 (Fig. 1-1-48) reduces the inundation of the tributaries

considerably, especially Bear Creek. The slopes become more exposed at this

lower elevation map, as is the dendritic drainage pattern in the study area.
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Flat slopes in fluctuating pool (Fig. 1-1-52). A total of 4190 acres

of the inundated land in Alternative #l is less than or equal to 5% slope.

The minimum pool (elevation 933) contains 769 acres, which leaves 175 acres

in the fluctuating pool that have a slope greater than 5%.
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Surficial water (Fig. 1-1-53 through 1-1-58). The dendritic

drainage pattern of the study area is a relatively young drainage
system in Iowa, due to its location on the Cary Lobe of the Wisconsin
Glaciation.

The greatest topographic and stream diversity in the study area
occurs in the Soper's Mill area. Here Keigley Creek and Bear Creek meet
the river with a wide range of elevations, and all alternatives inundate
this area except Alternatives #5 and #6.

The tradeoffs for the existing stream-based recreation in either
(a) increased stream-based recreation in Alternative #6: (b) lake-based

recreation in Altermatives 1, 2, 3, and 4; or (c) a combination of

stream-based and lake-based recreation in Alternative #5 (Fig. 1-1-57).
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Reservoir pool levels (Fig. 1-1-59). The area of the (Alternative

#1) fluctuating pool between elevations 950 and 965 is approximately 1300
acres. This area, which would completely flood once in 10 years, may

be termed the active zone of the flood pool. The active zomne, often called
nmudflats', is normally covered in part by ‘the reservoir pool, in part

by annual plants (weedy vegetation), in part by young woody vegetation
(e.g. willows), and in part by bare soil. This zone is characterized

by relatively frequent fluctuation of the reservoir pool and relatively

rapid changes in vegetative cover (see Appendix 1, Chapter ¢ e

That area in the fluctuating pool between elevations 965 and 976
may be termed the inactive zone and would be completely inundated once in
70 years. This zone 18 characterized by less frequent pool fluctuations

and vegetative changes. Approximately 2500 acres is contained in the

inactive zone, twice the area of the active zone.
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1-1-80

Restricted soil types (Fig. 1-1-60 through 1-1-65). Soils with

erosion restrictions occur on the slopes that, in Alternative 1

(Fig. 1-1-60), would become the reservoir pool edge. These slopes
would become subject to erosion from wave action of the fluctuating
pool, from loss of vegetation, and from foot traffic (hikers, picnicers,
swimmers). The lower pool levels (<965) would increase the amount

of the slopes above water subject to erosion by foot traffic.

Most of the erodable soils in the study area are located on the
steeper slopes around the permanent pool (950), especially in sections
12 and 13 of Franklin Township and sections 7 and 18 of Milford Township.
The uplands adjacent to these slopes are often suitable for recreation
development so care must be taken to restrict the use of the adjacent
slopes. Trails must be well graded and marked.

Wetness restrictions occur on the soils of the Skunk-Keigley plateau.
With inundations, these soils, though well tiled now, would become ex-
cessively wet for intensive recreation or residential uses., Other uses,
such as wildlife management, could be applied to this area.

Unrestricted areas occur on the uplands of middle west side of the
proposed reservoir (sectioms 1, 12, and 14 of Franklin Township), the
middle east side (sections 29 and 32 of Howard Township), and the lower

east side (section 18 of Milford Township).
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Prime agricultural soils (Fig. 1-1-66 thru 1-1-67). These soils generally

occur on the uplands; conversely, the poorer agricultural soils are found on
the slopes and bottoms along the streams. There would be little loss (20%)
of the prime soils with inundation because of their location away from the
reservoir pool. The following table gives the percentage loss in each gray

level (the soils in levels 8, 9, and 10 are considered prime agricul tural soils).

Table 1-1-3. Prime agricultural soil loss.

Gray Level Alt. 6 Alt, A Loss Loss
Cells Cells Cells Percentage
1 274 184 90 - 32,97
2 0 0 0 0
3 0 0 0 0
4 113 87 26 23.0
5 586 412 174 25 ../
6 363 254 109 30.0
7 238 83 155 6551
3 517 412 105 20.4
9 3309 2579 730 2240
10 2760 2190 570 20.6
TOTAL 8160 6201 1959 24.0
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Vegetation/Landers (Fig. 1-1-68 through 1-1-73). Most of the over-

story timber in the reservoir area is found along the stream valleys,
Unfortunately, the maximum pool level (976) of Alternatives #1 and #2
removes most of this (64%). The greatest amount of timber left is the
bottomland forest which occurs below the dam site and above Story City.

The pool in Alternative #4 (elevation 965, Fig. 1-1-71) leaves
little more of the timber edge, but Alternative #3 (maximum elevation
940, Fig., 1-1-70) leaves a timber edge at the perimeter of the pool,
especially on the east sidé, and would save the major existing vegetation
patterns,

There is a decrease in each vegetation type although none is
completely inundated. See Appendix 1, Chapter 3 for a more detailed
analysis.

Large trees killed by inundation, often called ghost trees, are a
major visual problem in reservoir construction. They are usually found
in lower elevations of the flood pool in large quantities and, if a major
road crosses the reservoir in the same area, are seen by many people.
Though the ghost trees may be beneficial for fish and wildlife, they are
many times considered unsightly by the public.

This same situation could also occur in the proposed Ames Reservoir.
Highway 221 would cross the reservoir in the lower portion of the flood
pool and Interstate 35 would parallel the reservoir its entire length.
The ghost trees in these sensitive areas should be clearcut to improve

the visual quality.
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Vegetation/Pudil (Fig. 1-1-74 thru 1-1-79). Another set of vegetation
data was compiled by Al Pudil, a graduate student in the Department of Landscape
Architecture at Iowa State. The technique involved recording the primary and
secondary vegetation type for each cell grided on each aerial photograph. No
field work was done for this data set in contrast to the data compiled by
Landers, Cecil, and Groneman (see Appendix 1, Chapter 3), which relied, at

least in part, on field surveys.
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Urban-Rural Vegetaion/Pudil Fig. 1-1-80 thru 1-1-83. The following

set of maps varies from the previous set (Vegetation/Pudil) only in the vege-
tation types selected for output. Both sets are drawn from the same data
set.

The vegetation types shown are a broad cross-section of types covering most
of the study area. Planted vegetation (residential, agriculture, farmstead,
parks, etc.) as well as natural vegetation (forest, stringer, strip forest, etc.),

are included to show man's influence on the vegetation through his settlement

and agricultural patterns.
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1-1-133

Habitat_yEggpgtinn/Pudil (Fig. 1-1-84 thru 1-1-87). Again, the next
four maps were taken from the same data set as Vegetation/Pudil (Fig. 1-1-74
thru 1-1-79) and Urban-Rural Vegetation/Pudil (Fig. 1-1-80 thru 1-1-83).

Some of the more important cover types and water areas used by wildlife
were selected for output. Such features as railroad right-of-way (running

diagonally across the extreme west side of the study area) are visible on the

print-out maps.
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1-1-142

Archaeological sites (Fig. 1-1-88 thru 1-1-93). As the amount of

inundated land decreases (Alternatives #1, 2, 4, 3, 5, 6) the number of archaeo-
logical sites increases. The greatest concentration of sites after inundation
(pool elevation 976) is near the dam site. Should construction begin, utmost
care will be required to preserﬁe and provide interpretive access for these
sites.

Pool elevation 940 (Alternative #3) permits access to many sites in the

Soper's Mill area. The subimpoundments affect the sites little.
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1-1-156
Cell "b" in Fig. 1-1-94 is partially inundated. Three of the five eleva-
tion points in the cell (three-fifths) are inundated; therefore, in the total

p
.
acreage column of the resource summary tables, two-fifths of the resource inc’
"b" igs added to the total remaining. !

0

The high limit of the amount of resource remaining after inundation is

represented by cell "a'. 1In this case, all of the resource in the cell is
assumed to remain, even with partial inundation of the cell. Conversely,

|
)
|
)

cell "e¢" shows how the low limit remaining was computed, assuming all of the

resource (e.g. timber) in the cell was covered by partial inundation. f

The cells shown in Fig. 1-1-94 are special cases. They are cells at the}
pool edge and make up a small portion of the total cells inundated. But this?
computation technique, giving a median estimate as well as low and high limits
results in a more realistic, flexible acreage total that takes into account

the variations within individual cells.

Summary table output, Preceeding each summary table output sheet are

(1) a discussion of the table and (2) a table showing the ''variable unit idenﬂ

fication numbers'" with their corresponding descriptions.
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Vegetation/Landers - summary of types. The largest vegetation type

(by acreage) is agriculture, both planted (such as crops, windbreaks,
and woodlots) or managed (such as pasture and ditches). The total area
for all agricultural vegetation in the study area is 17,503 acres.
Again, the least loss in this vegetation type would occur in Alternative
#6, and the most in Altermative #1.
Prairie potholes (i.d., number 4500) cover 150 acres. Though these
could have been drained and plowed, they remain today as a unique vegetation
type and should be preserved for study and enjoyment, For a complete

interpretation of this data see Appendix 1, Chapter 3.
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Vegetation/Pudil - summary of types. The major types of timber in the

reservoir study area are urban timber and rural timber. Urban timber consists

of tree lined residential streets, parks, playgrounds, schools, and open areas

at the urban fringe. Most of the 343 acres of urban timber is found in and '

around Story City. The other area classified as urban vegetation is Arrasmith |

Road (near the dam site) because of its residential character.

Rural timber is generally associated with streams., It is found on the
steeper slopes which were not cleared for farming. There is 2467 acres of

rural timber in the study area which includes open forest (923:ac.), forest

(1438 ac.), and strip forest (106 ac.). The greatest loss of rural. timber would

occur in Alternative #1, the least loss in Alternative #6, with Alternatives

h#Z, #4, #3, and #5 as intermediate steps. See Story EBounty Timber Resourcés

in this chapter (starting page 1~1-282) for a complete discussion of rural timber.
Another important vegetational resource in the study area is edge vegetation.

This provides important food and cover for the wildlife of the area. Edge

S e S e e A

vegetation includes stringers and drainage ditches (73 ac.), scattered trees
| (28 ac.), fence row, ditches and roadsides, and transition zones such as

wooded to cultivated and wooded to pasture (see Vegetation/Landers - summary

of types, Table 1-1-7).
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Vegetation/Pudil variable unit identification numbers,

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
2000
2100
2200
2300
2400
2500
2600
2700
3000
3100
3200
3300
3400
4000
4100
4200
4300
4400
4500
4600
4700
5000
5100
5200
5300
5400
6000
7000
7100
7200
7300
7400
7500
7600

OTHER

Wet prairie
Dry prairie
Bog, marsh
Seeps, springs, fens

Ponds, reservoirs

Quarries

Potholes, etc.

Rock outcrops

Sand

AGRICULTURAL

Cultivated

Pasture

Soil bank

EDGE

Stringer, drainage ditch, etec.

Fence row

Roadside, ditches

Second growth, pastured areas

Other

Scattered trees (not in abundance to indicate open forest)
Railroad right-of-way

RURAL

Farmstead

Windbreak

Woodlot

Cemetery

URBAN

Residential, street, yard, school

Open field (playground, golf course)

Scattered, wooded (open)

Wooded

Unique plantings

Hard surface

Commercial

COMMERCIAL PLANTINGS

Nursery

Tree farm

Orchard

Truck farm

OPEN FOREST (5-257% CROWN COVER)

FOREST

Upland forest (oak~hickory)

Upland forest (elmwash)

Upland forest (maple-linden)

Floodplain forest

Boreal forest relic

Strip forest
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Soils/old survey - summary of types. The major soils of the study are

Clarion loam (6407 ac), Webster silty clay loam (4067 ac), Webster loam (2730 ac),
Clarion fine sandy loam (1234 ac), and Wabash loam (1102 ac).. The Webster
and Wabash soils rank low to average for residential and recreational use while
the Clarion soils rank high. All of these soils rank high as prime agricultural
soils. Only Webster silty clay loam has wetness restrictions. The Wabash
soil is found in the bottomland, the Webster soils on terraces and swales,
and the Clarion soils on the upland.

Again, the alternative projects affect the loss of these soils differently.
Alternative #l1 would inundate 2473 acres of the above listed soils, Alternative

#2 - 2452 acres, Alternative #4 - 1469 acres, Alternative #3 - 426 acres, and

Alternative #5 - 108 acres.




Table
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Soils/old survey variable unit identification numbers.

0012
0021
0027
0038
0043
0045
0048
0049
0055
0056
0060
0062
0065
0102
0107
0108
0110
0111
0112
0138
0149
0151
0175
0187
0203
0234
0252
0256
0301
0302

Bremer loam

Peat

Wabash silty clay

Buckner

loam

Bremer silty clay loam

Buckner

fine sandy loam

Wabash silty clay loam
Wabash loam

Webster
Webster

loam
clay loam

Waukesha loam
Wabash fine sandy loam

Lindley

loam

Sarpy fine sandy loam

Webster
0'Neill
O'Neill
Lamoure
Lamoure
Clarion
Clarion
Clarion

gilty clay loam
loam

fine sandy loam
silty clay loam
loam

loam

fine sandy loam
loam - steep phase

Dickinson fine sandy loam

Lindley
Thurman
Clarion
Clarion
Muck

Clarion

Ames fine sandy loam

loam - steep phase

loamy fine sand

fine sandy loam - steep phase
loam - eroded phase

fine sandy loam - eroded phase

=

= [ N e
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Archaeological sites - summary of types. The largest number of sites

found (by average) are prehistoric domestic sites (23 acres), woodland tradi-
tion domestic settlements (10 acres), and archaic or woodland tradition domestic
settlements (4 acres).

Of this 37 acres, 26 acres would be inundated by Alternatives #1 and #2,
21 acres by Alternative #4, 10 acres by Alternative #3, and none by Alternative
#5. For a more complete interpretatian and discussion of the data see Appendix

1, Chapter 6.
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The following text explains the procedure for the use of the site selec~
tion form, and illustrates the process of weighting., You may refer to the

example on page 1-1-182 as the form is completed. - |

Procedure.

A) Starting with the site selection form, supply all the information
at the top of the first page. If more than one page is needed for
a particular site selection problem, only "Page," "Land Use," and
"Date" need to be completed on all subsequent pages. '"'Alternative,"

"Model," and "Special Option" will normally be specified when

needed. | _ !

"Max. No. of Weighted Variable Units" and '"No. of Variables Used"

will be explained further in the text.

B) This site selection form is set up so that both the variable class
(slope face, slope percent, etc.) and the variable units of that
variable class (for slope percent, 0-2%, 3-7%, etc.) can be
weighted individually. Each variable class will be weighted in

the large box on the left of the page; each variable unit of each

variable class will be weighted in one of the smaller boxes immediaté
to the right of the large box (there are thirty boxes available for
welghting the variable units of each variable class; usually all of
these will not be used).
C) Select those variable classes which provide information considered

essential and/or desirable in locating a particular land use on

the study site. Using the data file list for that particular study
area, write the code number of each variable class chosen in the

top half of the large box on the left edge of each set of thirty
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smaller boxes. When finished, write the total number of variable
classes used in this site selection process in the blank following
"No. of Variables Used."

The next step is to weight these variable classes according to

their relative importance in making that land use work on the

site, according to user specifications. As mentioned previously,
weighting enables a user to show more preference or need for one
variable class over another. Each variable class is thus weighted
against all others by assigning it a number from 1 to 10, a number

1 indicating that a variable class is "most important," and number
10 "least important." Two or more variable classes can be weighted
as being equally important; however, if all variable classes are
weighted the same, each will be considered as important as all

the others.

In a similar manner, write the code number (according to the variable
list) of each variable unit of each variable class in the top half
of the smaller blocks to the right of the variable class block on
the sheet. Thirty spaces are provided . since some variables have
more units than others, although often there will be ten or less.
Where there are fewer than thirty-one variable units to be used

for a particular variable class, fill out the boxes starting from
the left on the top row, and working sequentially to the right,
leaving no blank boxes between those used. Again assign weights to
each variable unit, on a scale from 1 to 10, a weight of 1 indicating
a unit is most desirable, a 10 indicating a unit is least desirable.
In the space behind '"Max. No. of Weighted Variable Units" on the site
selection form, write the number indicating the total of the most

variable units that were weighted for any one of all the variables

chosen for the land use.
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be divided equally by the computer into ten blocks of numbersb, each block
representing an equal range of total scores. In the map output, every cell
will be assigned to a particular block, determined by its score, and printed
as a symbol representative of that block. According to prior procedures,
cells with low scores are printed as lighter tones (indicatigg they are more
acceptable for the chosen land use) in overall effect; and cells with high

scores as darker tones (less acceptable for the chosen land use) in overall

effect.

Illustration. The following two pages illustrate a completed site

selection form used to locate a picnic site on a hypothetical stﬁdy area
coded by 40 acre cells; and with this example, explain how the weighting

scheme would produce a site selection map.

—=

(b) The limits of this range can also be manipulated by the user to
cells with increasing divergent site conditions into the same output category.
When this is done; only the cells with the most divergence fvrom the average
(for example, the cells with the very lowest scores as most acceptable) will
be displayed on output as distinctive from all the rest. The procedure is
useful when the equal breakdown by the computer shows many cells as acceptable
for ayparticular use, and it is more desirable to have a breakdown of the
relative values of these eells to save on field checking effort.




SITE SELECTION FORM
|OWA LAND USE ANALYSIS LABORATORY

Page

of

Land Use Picnic Site Date _January, 1973
Study Area test area Alternative  -- Your Name(s) Tim Shuck
Cell Size 40 acres Mode | r
Special Option -- No. of VariablesUsed 2
Max. No. of Weighted Variable Units 7
o 10001_10002 10003 |0004 0005 [ 0006 l l ]‘ [‘ [
i
i

J %0108 15

| T
SoTs 0001 |0002 0003 ‘0004 0005 | 0006 | 0007
9 5 3 1 |10 | 10 | &

THEN R R 6

l:] :
. scab &) :::::::::}
| | -

.

—— —

S8l=1~1
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Datafile for test study area:

0001 Slope face 0002 Slope percent 0003 Vegetation type
0001 North 0001 Flat 0001 Row crop
0002 South 0002 0-2% 0002 Pasture
0003 East 0003 3-7% 0003 Natural prairie
0004 West 0004 8-12% 0004 Mixed trees and
0005 13-22% grassland
0004 Surface water 0006 23+7% 0005 Bottomland woods
0001 None 0006 Upland woods
0002 Stream 0007 Orchard
0003 Small creek
0004 River
0005 Pond

In this example, only two of the four variable classes in the datafile were
considered important in locating the picnic site; these were listed and
weighted as shown. As explained previously, the weight assigned to each
variable class indicating its importance factor is first subtracted from

11 to give the multiplier:

code no.—L 0002

-- weighted as 1, 11-1 = 10, multiplier is 10
weight ——— 1
code no. Uass
weight 3 -- weighted as 3, 11-3 = 8, multiplier is 8

The weight numbers assigned to each variable unit of a variable class are

9

100 —— multiplication

then multiplied by the multiplier of that variable:

— | Tooot I 0002 [ 0003 | 0004 | 0005,
5 1 7 :
0 10 30 0 80

code no.

0002
code no. weight

weight 1 (10x

product
0003 0002 | 0003 | 0004 |0005 | 0006 |0007 code no.
code no. 9 10 weight
712 40 80 32 — multiplication
weight 3 (8x) P

product
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From this point assume that, for this study area, one of the following

conditions describes every cell:

A) 0001 Flat E) 0005 13-22% I) 0004 8-12%
0001 Row crop 0006 Upland woods 0002 Pasture
B) 0002 0-2% F) 0006 23+% J) 0001 rFlat
0001 Row crop 0004 Mixed trees and 0003 Natural prairie
grassland
C) 0002 0-2% K) 0005 13-22%
0004 Mixed trees and G) 0006 23+ 0004 Mixed trees and
grassland 0006 Upland woods grassland
D) 0003 3-7% H) 0002 0-2% L) 0001 Flat
0003 Natural prairie 0007 Orchard 0005 Bottomland woods

Next, determine the 'score" for each cell, as a sum of the product of the

variable multiplier and variable unit weight of each of the two variables

chosen for the study:

A) 50+ 72 = 132 E) 80 + 80 = 160 L) 70°+740 = 110
B) 10 + 72 = 82 F) 100 + 8 = 108 J) 10 + 24 = 34
C) 10+ 8 = 18 G) 100 + 80 = 180 K) 80+ 8= 88 |
D) 30 + 54 - 84 H) LO - 32 s 4D L) 50 + 80 = 130

The range of scores for this study area is from O to 180.9 (lowest possible

to highest possible). When this is divided equally into ten blocks of

numbers, the breakdown is as follows:

0.00 - 18,09
18.09 - 36.18
36,18 - 54,27
54.27 - 72.36
72,36 - 90.45
90.45 - 108.54

108.54 - 126,63
126.63 - 144,72
144,72 - 162.81
162.81 - 180.90




1-1-185

When each of the twelve possible site conditions is assigned to one of

these breakdowns according to its score, the result is:

0.00 - 18,09 ==== C
18,09 - 36,18 ===~ J
36,18 - 54,27 ---- D, H
54,27 - 72,36 ---- none
72,36 - 90,45 ---- B, K
90,45 - 108.54 -=--- F

108.54 - 126,63 ==== T
126,63 -~ 144,72 -=--- A, L
144,72 - 162.81 ---- E
162,81 - 180.90 =--= G

In the printout, all '"C" cells would be the lightest overall tone (best sites),
all "G" cells the darkest tone (worst sites), with a series of gray tones
getting progressively darker from "J" to "E." i

By comparing these results to the original weighting scheme, the ''C"
cells correspond to the most preferred conditions of both variables; the
"G" cells correspond to two of the least desired conditions of the variables.
The effects of weighting are evident in the "B" cells, where even though
slope percent is the most desirable, the vegetation type is highly undesirable,
so that these cells are overall less attractive then the '"D" cells, for
example, which combine two acceptable (though not best) factors of slope
percent and vegetation type. The advantage of weighting is that cells (such
as the "D" cells) which might not otherwise be considered because of some
negative factors, are still displayed on output as potential sites, ranked

on a uniform scale form best to worst.




Evaluation of potential sites. It 1s necessary to do some field

survey work at the end of this process. Generally, if a reasonably large
number of cells are in the study area, the iterative processes will only
lead to a limiting case selection and not a specific site. Whether this
proves to be true in a specific case or not, it is still highly recom-
mended that a field check be made, since the data set does not measure
exact boundary conditions but rather approximates them in unit steps
determined by the scale used. The use of the process does mean that

fewer sites will have to be checked to find an acceptable one, though the

end choice of the alternmative to be used is still one the user must make.
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Solls for residential development (Fig. 1-1-95 through 1-1-96). Most

of the attractive sites (gray levels 8, 9, and 10) are found on the uplands
of the west side and lower east side. Few of these good sites are inundated
(7.9%) in Alternative #1, while those that are inundated have less attrac-
tiveness for residential development.

If and when residential development occurs in the reservoir area, it
will probably be on the west side. This is because (1) the interstate
restricts access and views of the reservoir on the east side, (2) a take
line close to the reservoir on the west side would permit good access and
views, and (3) residential development has already begun on the lower west

side (section 23, Franklin Township).
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Residential development (Fig. 1-1-97 and 1-1-98). Again, attractive

sites for residential development (according to Milligan) exist on the west
side of the proposed reservoir (section 12, Franklin Township) and the east
side in the Soper's Mill area (sections 5 and 7, Milford Township). Attrac-

tive sites for residences also indicate, for the most part, attractive sites

for recreation buildings.
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Fige 1-1=99 . Composite of attractiveness models

S P

B - Boat ramps |
C = Campgrounds
P=Picnic areas |
R - Residential
S = Swimming beaches
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Attractive sites for campgrounds (according to Beardsley, Dawson, and
Campbell) are located on the lower west side of the proposed reservoir, the
east side north of E-29 but away from the reservoir, and on the east side
near Long Dick Creek west of Interstate 35.

Attractive sites for residential development (according to Hultquist
and Milligan, authors of Appendix 2, Chapter 10) are located on the west side
of the proposed reservolr, the east side near Soper's Mill and Bear Creek,

and on both sides near the Iowa 221 crossing.
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1-1-228

Wwildlife habitat quality - raccoon (Fig. l-1-114 through 1-1-119).

Much of the best raccoon habitat (gray levels 8 and 10) is inundated in
Alternative #1. Over 61%, or 2240 of 3660 acres, is inundated at full pool.
The large habitat loss is due to the large loss of floodplain and upland
forest, considered good to fair habitat. The majority of the remaining

better quality habitat would be located primarily along the river above and

below the reservoir.
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