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archaeological resources of 34 square miles of the upper Skunk River basin. 
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The purpose of the project review is to provide a comprehensive and authoritative 
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and to compare these changes with various alternative plans of development. 

From the initiation of the study until January 1973 when drafts were 
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Chapter 1 

LANDSCAPE OVERVIEW 

by 

James B. Sinatra, Paul F. Anderson, J. Craig Taggart, and Glenn H. Beavers 

Introduction 

The first phase of the landscape overview research was a visual analysis. 

The reservoir study area was interpreted photographically and by artists' 

sketches to show the change that would be brought about by the proposed 

reservoir alternatives. Numerous field visits were made to reflect on the 

aesthetics of the existing site. 

The second phase of the research was to delineate a site study area 

and create a computer data bank of resource information pertinent to the 

project, in order to quantify resource change by the reservoir alterna

tives. Resource information was collected from existing sources such as 

aerial photographs, soils maps, and field reconnaissance. The data were 

programmed so they could be recalled in computer graphic or tabular form. 

This enabled the researchers to quantify and identify the pattern of re

source change within the site study area. 

The third phase was to use the resource information to illustrate 

the pattern of land types for various reservoir-associated uses inside 

and outside the take-line. In addition, site types were grouped by 

common resource attributes, and the propensity of these site types for 

recreation and residential activities were discussed. 

The fourth and final phase was to quantify change of the timber 

resource by the reservoir alternatives within Story County. 

Sinatra is 
a graduate 
student in 
assistant. 

an associate professor of landscape architecture. Anderson is 
research assistant in landscape architecture, Taggart a graduate 
landscape architecture, and Beavers an undergraduate research 
All are at Iowa State University. 
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1-1-1 

VISUAL ANALYSIS 

Photographs 

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

valleys, the agricultural fields, the major roads, and the urban areas. 

Of 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 alternatives. The photographs in Figs. 1-1-2 

through 1-1-24 were taken in winter, spring, and su11U11er of 1972. This 

visual documentation follows the Skunk River and its tributaries within 

the reservoir study area. 



Des Moines 
River 

1-1-2 

Figure 1-1-1. Space photograph of the central Iowa region showing Des 
Moines (lower right), Cun.es (upper right), and the Skunk River. (ERTS-A 
photograph courtesy of NASA project NASS-21839; image number 1057-
16325-5, dated 18 September 1972.) 
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Figur e 1-1-2. An aerial overview from approximately one mile north of the dam site looking 
north up the Skunk River (center) to Story City (upper left) . Keigley Creek is to the left 
and Bear Creek is to the right. The confluence of Keigley Creek and Bear Creek with the Skunk 
River at Soper's Mill (center) forms a concentrated, but diverse, element on the landscape. 
The timber line follows the interstate on its west side at a distance of l mile and crosses 
only at Bear Creek and Long Dick Creek, creating a vegetative space (top center) which includes 
a rest stop and the scenic overlook. 
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1-1-4 

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. 

Figure 1-1-4. 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. Her e the river begins to make a visual con
t r ast to the surr ounding farmland, with a narrow 
timber band which heightens the topographic varia
t i on . Little Wall Lake, the only natural lake in 
the upper basin, is at left. 

er ------- - - -
. ..-- ... --- ...... 

• 

. . 
. . . . ~ . ' .! __ _,,___,_. ~ -~·--- -

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. 

-- - . --- -- .. 
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-

-

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 1-1-11. Upper Bear Creek approximately three 
miles above the Skunk River. This and Figure 1-1-10 
show the diversity of spaces along Bear Creek. The 
occasional open areas and enclosures of human scale 
are appealing to the hiker. 

Figure 1-1-12. 
above the Skunk 

. :i~ .· 
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_..... ,.., ~ 
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Bear Creek approximately lt miles 
River; looking northeast. 
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Figure 1-1-13. View of Bear Creek t 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. 

- -

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). 
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Figure 1-1-20. Drainage ditch 4fo l passing under a 
Story County Road in Section 36, LaFayette Township; 
1\ miles above the Skunk River. Keigley Creek flows 
from upper right to center left. The confluence of 
the two streams is in the center. 
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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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1-1-23. The Skunk River two miles south of Ames; looking 
This portion of river, though channelized in the early 

is now meandering. 

Figure 1-1-24. 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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Slide Collection 

To gain a better feeling for the visual qualities of the proposed 

Ames Reservoir study area, 1200 ground and aerial slides were taken from 

March to September, both within and around the study area proper. About 

half the slides are aerial shots which give a general overview of the area 

and help to relate specific landmarks to the area as a whole. Many of 

the aerial photos were taken after a snowf•ll, so that the shape and char

acter of the wooded waterways could easily be seen. Other aerial photo

graphs allow a closer look at specific landmarks, such as the Soper's 

Mill Access, the scenic overlook, Interstate 35, Peterson's quarry, 

several towns, and all major creeks as well as the Skunk River. 

The majority of the remaining slides were taken from the ground on 

various trips into the field from April to September. Throughout the 

summer, the entire length (within the study area) of all major creeks 

and the Skunk River were walked and photographed in depth. The ground 

slides supplement the aerial slides by affording an on-the-spot look at 

specific landmarks, as well as an overall feeling for the nature of the 

upland and lowland woods and adjoining agricultural lands. 

From these 1200 slides, 120 were assembled into a 30-minute presen

tation reflecting the visual character of the land in and around the 

study area. The show begins with maps which relate the study area to the 

state of Iowa and the upper Skunk River basin. Then maps of the 34 sections 

comprising the study area are indicated on a Story County highway map, 

along with a diagramatic sketch which indicates the locations of well known 

landmarks within the study area. A Corps of Engineers topographic map, 

indicating all areas to be inundated, is also shown. This is followed by 

winter aerial photographs which give an overview of the area. 



1-1-16 

The rest of the slides, which make up the majority of the show, 

offer an in-depth look at the study area, starting in Hamilton County, 

just above Story City, and proceeding down the Skunk River and its 

tributaries to a spot below the dam site. Slides of appropriate portions 

of a Corps of Engineers topographic map (shown earlier) are inserted to 

indicate location of the areas being shown. Also, sketches taken from 

several of these slides are shown to indicate the visual character of 

the land at various water levels of the proposed reservoir. These sketches 

follow the slides from which they were taken. 

A shorter 15-minute version of this same show is available. Through 

these shows, the viewer can gain a visual feeling for the land included 

intheproposed reservoir study area. He can also see how this visual 

character might be changed by inundation. 

Artist's Sketches 

The following sketches are taken from aerial photographs depicting 

an overview of the area to be affected by inundation of the proposed 

reservoir, as well as specific locations of interest within the reservoir 

study area. These sketches depict the study area as it is now, as well as 

its visual quality after inundation. This was determined through the Army 

Corps of Engineers Reservoir General Plan Map, scale 1:25,000, and the Army 

Corps of Engineers aerial photographs, scale 1:12,000, date 4-11-67. 

The first six sketches represent alternatives to the proposed reservoir . 

These sketches were taken from &' slide showing the area to be affected by 

inundation from one mile north of the dam site. The illustration is viewed 

looking north toward Story City. 
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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 - Conservation 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 - Conservation 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 detail in the Summary Report, 

Appendix 3, Recreation and Open Space ~ses, 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. 

Description of Alternatives 

Ames Reservoir with two sub•impound
ments as planned by Corps Design 
Memorandum. 

Ames Reservoir as planned by the 
Corps but without the subimpoundments, 
recreational planning and development 
added. 

Ames Reservoir as a smaller conserva
tion pool, for recreation only, no 
flood pool. 

Two tributary subimpoundments and 
recreation development only. 

Greenbelt, open-space plan with mini
mum acquisition, stream system recrea
tion only. 

Alternative numbers used by: 

ARES Summary Report 

#1 

#la 

#2 

#3 

#4 

Category 1 

#1 

#2 

#3 

#5 

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 
optitm.1m recreation development with the 
two subimpoundments. 

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

#4a 

#5 

#6 

#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 illustrations of its visual quality after 

inundation at conservation pool and flood pool levels. The dam site 

sequence consists of only two illustrations, 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. 
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RESOURCE DATA 

The Data Inventory 

The methods for collecting, storing, and displaying resource data have 

been developed by the Land Use Analysis Laboratory (LUAL) research team during 

the past two years. The techniques used in this data inventory have been 

adapted from similar inventories of Story .County, Iden Farm (Amles), and also 

Honey Hill (New Hampshire) by Harvard University•s Laboratory for Computer 

Graphics under contract to the New England Division, U.S. Army Corps of 

Engineers. 

A computer inventory. Three steps are required in the preparation of 

a computer map: 1) providing the computer with data in a form·acceptable 

to the machine (input), 2) the analysis of the data and preparation of the 

map within the comp~ter's memory (processing), and 3) the actual display 

of the map by the computer (output). 

Some of the characteristics of computer inventory data are large amounts 

of data, data in machine readable form or readily converted, a record of the 

locations of all the data, and accurate data. 

The computer can be programmed to perform a variety of arithmetic and 

logical operations on the data. Also, calculations based on spatial proximity 

may be performed. The output map is constructed of graphic symbols generally 

ranging from white to black. 

The computer mapping program was adapted by Glenn Beavers of LUAL after 

Grid III by Sinton and Steinitz of Harvard to process and display large 

amounts of data collected on a rectangular grid coordinate system. Two sets 

of data input are required by the program: 1) the data and its spatial 

description, and 2) a series of instructions for analysis and display of the 

data. 

-------



The data is processed in order according to its grid cell location 

(spatial description): row by row from top to bottom and from left to right 

within each row (as in reading a book). The size and shape of the map is 

controlled by the user as are irregular outlines, if needed. The number of 

cells is essentially unlimited and depends on the hardware available. 

For the map printout, the data values are generally grouped in levels, 

each level having its own' unique printout character (/, *, •). The user 

can specify the number of levels, the size or limits of each level, the 

maximum data value, and the minimum data value. The user can also control 

the symbolism of the printout characters in a gray scale between white and 

black, a dot map, or alphantnneric symbols. 

The spatial coordinate system. The computer must be able to identify 

every location on the surface of the map which it prepares. An x-y grid 

coordinate system allows the computer to identify, locate, and separate any 

one point from all other points on the map. 

The grid coordinate system used for this study is based on the legal 

description of land, i.e. township, range, and section lines. This system 

was selected because of its prevalence in Iowa and the ease of referencing 

field data and previously existing data. 

Data cell size. The data cell used in this study is a subunit of a 

section (640 acres). Considered in the choice of cell size were the accuracy 

and detail of existing information, the size of the uses considered for the 

area, and the detail of the decisions to ,be made from the data. In effect, 

the cell size selected must be a, cGnunon denominator. Information may be 

aggregated or generalized into larger units if comparisons are necessary 

with less specific data and no detail is lost. 

• 



The cell size is then evaluated for its practical limits in data handling 

in regard to hardware processing and storage capacity and in regard to time 

available for and cost of data coding and processing. 

A grid cell size of 2.66 acres of approximately 1/240 of a section was 

selected for this study. The 2.66 acre cell is a subunit (\) of the cell 

size (10.6 acres) used for an existing Story County inventory. The cell 

measures approximately 264 feet in an east-west direction and 440 feet in 

a north-south direction. The rectangular cell shape was used to more accurately 

reflect the rectangular printout character used in the graphic display of maps. 

Occasionally, a section of abnormal size was encountered. In these cases, 

the normal cell size (2.66 acres) was used throughout the section except at 

the northern or eastern edge of the section where the last row of cells took up 

the slack, i.e. became as large as necessary to accomodate the enlarged section. 

The spatial accuracy of the data is defined by the cell size. The location 

of point data (e.g. dwelling unit location) is known only to be within a 

particular cell. Similarly, the location of line data (e.g. roads) is known 

only to be within certain cells but the exact path is unknown. For area 

data (e.g. wooded pasture), the presence and amount (percentage of the cell 

occupied) is known but the pattern or location of the area within the cell 

is unknown. 

Defining the study area. The study area includes land which is directly 

i~fluenced by the .development 'of the site. 

The study area considered for computer analysis anddispl~yby Category 

I was first delineated on the USGS Ames Quadrangle as the land within a 

boundary 1 mile outside of the maximum flood pool elevation (976). This 

boundary was then adjusted to the nearest section line for convenience of 
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data gathering and graphic display. The area for the study is 34 sections 

or approximately 22,000 acres. There are 8160 cells at approximately 2.66 

acres each. 

Data sources. The resource data for this study came from a variety of 

existing and gathered sources. The major sources were black and white aerial 

-
photographs provided by the Corps of Engineers, USGS topographic quadrangle 

map, USDA soils map, black and white aerial photographs provided by the 

ASCS state office, and field investigations. 

A complete list of sources appears in the data file list in Appendix l•l-1 

The aerial photographs proved to be an invaluable source for land use, 

soils, vegetation, highway, surficial water, archaeological and other informati1 

The type and amount of data interpreted from toe photographs was determined by 

the scale, film, and date of the photography. Field checking was done in 

many cases to aid in the identification of the data. 

The data inventory process. :·The Corps of Engineers provided black and 

white aerial photographs in stereo coverage. Alternate photographs in the 

flight lines were selected, one for each of the 34 sections in the study area, 

to serve as a base for data gathering and transformation. 

A grid of the 2.66 acre cells (on plastic) was pos itioned vn the photo

graphs and the rows and columns were consecutively numbered for identification. 

Each section was identified as to its county, township, section number, and 

photograph number. Copies were made of each photograph with its overlay 

and were distributed among the study categories as a reference. See Appendix 

1-1-3 for the handbook of photographs, Ames Lake Coordinate System. 

All data in computer storage was entered using this grid coordinate 

• 

system. The aerial photographs with grids were used in the field for referenci~ 
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of gathered data as well as in the lab for transferring soils, topography, 

and other information into computer form. 

Data file. The data was initially punched on computer cards, with two 

cards of information per cell. Later, the information on the cards was 

transferred to magnetic tape for storage. 

A listing of all the resource information contained on the tape is 

included in App. l•l-2, including each specific data variable and its four 

digit code n\llllber. The variable classes are shown in Table 1-1-1. The 

information is listed in the order it was punched on the original data cards. 

Selection of data variables. The number and types of data variables 

-
used is dependent on the infonnation available and the anticipated needs in 

analysis. As much flexibility as possible was built into the inventory system 

to allow additional data variables, an updating of data values, an aggregation 

of data variables, or a selection of specific variable units for display 

from a hierarchy. 

Variable classes are major groups of data (archaeological sites, vegetation, 

etc.) and variable units are more specific types of data (upland forest, 

wooded pasture, dry prairie, etc.) within a variable class. 

Data output. The output in this study can be divided into three types: 

resource data maps and resource suitability maps, and resource summary tables 

(see Table 1-1-2). 

Resource data maps contain a•direct ~nweighted) presentation of data 

in a single variable class, though only selected data variables are used. 

Resource suitability maps combine several variable classes of data in a 

derived (weighted) presentation. For a discussion of the weighting procedure 

id see page 1-1-177. 



Table 1-1-1. 

0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0098 
0100 
0099 
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Resource data (variable classes) in computer storage. 

Elevation, center 
Elevation, center 
Elevation, center 
Elevation, center 
Elevation, center 
Soils/old 
Surficial water 
Township and range 
Section number 

of cell 
of 3rd quadrant, 
of 4th quadrant 
of 2nd quadrant 
of 1st quadrant 

Ownership and parcel size 
Vegetation/Pudil, primary 
Vegetation/Pudil, secondary 
Archae~Jogical sites 
Proximity to take line 
Column of cell 
Row of cell 
Road classification and highway orientation 
Road surface type 
Average daily travel 
Land use, primary 
Land use, secondary 
Land use, tertiary 
Vegetation/Landers, primary 
Vegetation/Landers, secondary 
Vegetation/Landers, tertiary 
Slope percent 
Elevation, median in cell 
Slope aspect 
Pool blankout override 
Elevation, 0.66 acre print out 
Best choice of primary, secondary, tertiary data 

Resource s1mnnary 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 ALTERNATIVES 
1 2 3 4 5 6 

1. Elevation X X X X X X 

2. Flat slopes in fluctuating pool X 

3. Surficial water X X X X X X 

4. Reservoir pool levels X 

5. Restricted soil types X X X X X X 

6. Prime agricultural soils X X 

7. Vegetation/Landers X X X X X X 

8. Vegetation/Pudil X X X X X X 

9. Urban-rural vegetation/Pudil X X X X 

10. Habitat vegetation/Pudil X X X X 

11. Archaeological sites X X X X X X 

RESOURCE SUMMARY TABLES 

12. Land use X X X X X X 

13. Vegetation/Landers K X X X X X 

14. Vegetation/Pudil X X X X X X 

15. Soils/old X X X X X X 

16. Archaeological sites X X X X X X 

RESOURCE SUITABILITY MAPS 

17. Soils for residential development X X 

18. Residential development (Milligan) X X 

19. Picnic areas X X X X X X 

20. Public campgrounds X X X X 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 X X X X X X 

25. Wildlife population density - Raccoon X X X X X X 

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. 

MAP TITLE 

MAP TEXT- ~--41 

ALTERNATIV 
..__ ______ _ 

CESCRIPTIOII ~~· 
SOURCES_;.r---, 

f:~ 

LE8END--1o--~l • ....,. 

• 

HISTOGRAM . 

Fig. 1-1-45. Resource data map. 

h: .. -. 
•• i . i 

• 
• 

• • 

COLUMN 
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A text is provided with each map to give a background to the reader and 

some preliminary interpretation of the data. In each case the text was written 

before the map was produced and interpretation of the results is not included 

in the text. 

The description of the project alternative being evaluated is also included 

in the text. In each case, the maximum water elevation and the maximum area 

inundated is shown. It is realized that because of the fluctuating pool in 

Alternatives #1, #2, and #4, some resources would be only temporarily inacces

sible or changed at the fringes of the pool, while other resources would be 

terminally impacted by the fluctuating pool. 
~ 

The specific sources of the data are included at the end of the text for 

further examination. 

The legend indicates the printout character (gray level) assigned to 

each variable unit on the printout. In most cases a maximum of ten characters 

is u·sed because of the difficulty to distinguish between more than 10 gray levels. 

The number of cells in the study area having a particular printout character 

is listed as "frequency" at the top of the histogram. To convert this value 

to the number of acres in the study area, multiply the frequency by 2.66 

acres/cell. 

The histogram accompanying each map shows the relative percentage of 

the study area occupied by each of the ten data variables. Also shown are 

the low and high values, often representing the inundated area of each alternative. 

In some cases not all six alternatives were presented. Alternatives 

#2 and #5 were omitted because of their similarity in impact to Alternatives 

#1 and #6 respectively. 

----
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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. 'llie 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 includec 

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. In terms of acres inundated, 

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 • 



---.. ·-··.... .. , ... 

•---•ta •t I IU ..... ,,._ -............... -..... ... 
c... .......... .... •••n ........ ..,,nwwu••"•,_. 

•'"'-· ••· , ... .. 
- n a 4C a,-, .... ~• u •• - ChfllCM • tlCII ,_.. ... c•, u 
lftl •• ,.. ••••aa • "" , ...... o, , ... ~- • ,_ ca, , . ....,. 
"" Nh ... ,. .. ca&. fPJ -IC,_...,,.•••••,._,_ aa, 
......... "I. 

C I ..... , .. • ,_ ..... Mia - ata -0,,... ._ , ... • -•••• 
... ,.. .... 2 ....... , .... ,., ,.,,... ................ " •• -·--
•• ., .. • ... '"'• ,._ ,_., IUfilfl- _... _,,._.,,. '° M ..... , 
.._,, - ~ OIi flll ... - -• ZIP 1U ..... ,o • ,w"e. -••••• ,.. ., • ,_,, •• .. wn •111 ., • • ._ -•tc ... , •• 
, .. a at L CIII"& IMh• ff.""• ... , .. •• .... , ... , tr,_ .... ., ,., ..... 
... .... - II at ,_., ,_ ft-ft- - NJ .... U. -• 1•141ffll 'Ol l -•t-,,-. Ill....,,_ ...... ,_,_, ... _ ... IIWl • 

....................... ~- .. --................ ... .. ,., .............. . 
a. "" MNrAfl • t•••--• .... ftfllllt,_ ,. .......... "., .... .. .. - ..... ' ~ ,., .. _,,.. ""· ....... "' "·""· ......... .. Co - tnl ... W I M • CM,_.,_ Nil• ......... ... 

~ • qllN fll ,_, •• , Pl I IHIIIIC WI• ICMI l t•• • ,_ ...-,, ... , . 
... IS I I IC ... a I ILi -• ........... "''• 

,.ae . ... 

...... 
•· .. .. , .... .. .. ... ... ........ ........ . . .. -,_ 
, ........ ........... .. .... . . _ 
H•t-• ... ... 
..... ... ...... 
,.,, .. .. ... .... .... . ... .. ,,. , ... ...,, .... . 

,.,. 

.... , ..... 
,._,_, ... o, to,• --- MIW Ull9I ~..-.ff_,, IIWl ............. , ... , ... , .... ·- .... .... 
.. -,.c, ..... , ... , .... ,. """' --· .• ·- , .... , ..... . 
lMU I I , t • ......... 

000_ .... • ..... ••• • •wtc ■ l fl ■ Jzatrt C N• ■ T www ......... ...,, II ••--------•-•--............. 

• • • ••11111 ••··•·:·• IIHIIIN •t•tl•&t• •:::::•: 
• ' • • 

---• ••••••••• •••··· fl IIIIHIH g ~-••••·• - - •- - lttl tt IIINNH __ ,_ 
•• ,,,,_ '''''l''I ,,,,,,,,, ••-
""""' fftft ft 11#,U# f■PIIJ I ----------··---------- -,._.. .... ' - u .. - .... -· 

I I I ,_ -• . .. ... .. . .. , ,., '" 11 ... -· ... -r I t , .. .. , t• •t - .. 
t I I J••t .... 
• t I •••t ,_ .. . . . .... --= . ' ' ... , 
' , ' --· ..... 
I I f ta•t =-• . ... .. .. ..., .. .. 

II ,__, .. .. :: == == .. ·--· .. ... .. . .... .. .. ... .. --
" ·--· --.. .. ... --.. .. ... .. 
" .... --
II --•• --II t•Wf .... 
n ... , •• .. .. .. --" --· .. .. " ..... .. " .. ... .. . .... " .... . .. ... ............... • .,...,.,au ., ...... 
-••• I 

CftU 

....... , .... .. 
... .. l •- _, t .... ff I ... _, t ..... I ............. , ........ .,. ...... , . 

• 

,. -- ...... _. 
• 

I 
I 



' ..!~~:.':;.'_ .;•;.. ... _,_._._, __ ,_, _________ , __________ _ ---------------------------··-------.. -----· 
I 

Fig . 
• 

_, -· -.... ..ea .... ... , 
•ea _, _, .,., 
'"' . ., 
'* .. ,, 
"" .,., .. , . ., ... , . .., .... 
,ua .... 
ftll 

"" ••• .... .... .. , _, .... .... ... .. ,, ..,. .,., .... ..., .. , 
'"' -.. ., .,. .... ... 
,SU .,., ... -· .. ., .... .. ., 
tStl 

"" .," ..... 
"61 .. ., 
"" .... .... 
tlN 
~ .. .,,, .... 
"" 9111 .... .... -_, ... -· .... 
'"' ----· -... 
'"' .. ,. .... ... , -· ... , _, _. --· -· -· "" .... 
~ -· '"6 -_, -...., ... , -· .... 
"'' .... ... ... -... .... -· ..,,, ...,, _, -· -· -· ... -· .. ,, ..,, .. , 
"" -· INU -.-i .,.. .... .... 
ens 

'"' ''" --· .,,., 
nta ,n, ..., .... 
"" '"' 

ttte ocnnoeottttCStttOMttttettMMMGMOOCMtt ............ H,tWMWtatttt ........ QlttMtttttMtt.61,At&WMUMUMUMA•Waaa.•uM 
.... ,u11111111w11111uuaw,,1.111n,, ....... ,u•••••••,,_~•••••••·••••·••••••••••••• .. ••••••••••••••1•·••••••••••••"''"" 
•111 1t1u• • • su•-,M••·ua-.... n11·•·aaa .. 111wn11n•·un10H••"•• 111u11--n•n•11•n•11-n•·••••a," 
·n11m1111etuu1n111:1an1uenaflftllllllllfllln.tlllltllNIISIIIUIIUIIIIU•••1111,11e1u·,111n111•11111111n,uen11111: r 

• )(I I I □ a I 5 ► I ]DOI.,.., I U::N ..,.,r. CJ i-vcc,o.,o.o ••-o• DODC I B M -- e O-IOO--)C)OOOCl('OOOOM!C(QOC$:ooa:,ni 
I C CW ,.., MIMXIMCaD □ LCAMICIOP.,._N Mtf CII[ CDOD43tl Y'O )IW◄ N¥t'IOf'°OJD f- t♦ MiOIIOl..,C■O+OM6♦"C)O(l.000QtQk.0Jil04)(JQG' 

u I • Ne CONJ CCCOOCOC(fot(CO CD 1:1••··--- ■,o.raoc.ooco t'6N a C ca ICICI cc -···· <WUOIM) J OCCIIClt.aooaoar'> -- CCOOCCDIQ PIOIIJDO I JCtOC:1l1 !htec> L JEN .... ,,.,.~•«<C.OCto aaocoo 
. ., ,, l~JKK I ... ,.,~ CJDIGCI X(OHM,OOIIO-JJm;cc«lltOiO ma:ooa.cl(JG. ........ I Jh.i»JJGUIDCXIO 
◄Ml I ; S 11 I 01 11 I 009- aa,w.,c.•X,l!OC'CaocMClaDnQJ Cl PMIOlf'IOn3 ►eaaocc CM OH .«no.CWC:ONJl"'.GOOCC D>l"C J NOMI JDC C ~ 

; ;j if ;if if gnJ=sarm1trllt1¥tm1 1sz~dEa~1 :=~~ == ;;i :.=h.-.: .... : == _,:::.-1::::: .. _ : _!:_,_ i.S:S:__,. - -.. ~,rot.i-CUU " .. ., 
~ • J ■ [ I """ 0: QD I I ;J I 111 I II JI IL& ••◄ I (iCteaooom-o•m◄ e MJ(t(lOiOOll)(.U I llDND 

If I J 4 • 1 MICICCDC.DD:Xra::e«::e-s1 tr I l I I cw PF ••• iuOI+- L Ni 1G OW&.UJ,IM KKWJ(IDDOO~twww ] 
., =arr •to0+➔ ----◄■MHMHhMMM+QOCODbii--XOXcmut :co, 

~ 2 • 11 UP ••t:IC -<l OICNIOIMWOM•O&iOOOIICIOl•tG'JIC1M.._ 

I 
J I +«GOCCl9JOIM'.! UO<ICOCIOooa!li :a«tacJCCDJCOl(llt 

·- .. I C hOtlCD.CDWO,C,.MiOIIOOCDOC.CFG)Q.JrQl.4XiiCD~ QC(I) 

. :•' ~ lf:-::Ul'.;f-'"-9t::IICICOINlt>Chh►NIC-►~CJDOCClll I t 

66il 
Di II 

i I • :JI 15 ■ ...... J.00.,,XI t•-AWU)fJdCr'iDOfX~f't'OGC(;Joc,o,en 

i !l·if:!:ti@1¥"!$£FJ§\li:;: ~jji!F£'.'.j;~¥,~~ 5L_: S:t .. S:i.=.~;= ... " : UIOOMOMC--CHC!!kkWWW.otNICIOOIDG(OlOC~IQ) 

m:~:, 1 L :n .::►zae:=tE:i:Ii! ,snanu= .. r · =~.--ie~~~Fe== 
;i,i@f!!Ofilii~f =, '.'.!::i/~75:~'"@ ••n II lOIIUf■ ICM I ◄ la ••a 111 Iii llt Ji 11111 IIC c:00:,r•a( w-ooooo••cx:u»•JOOOl'iGCXJ<(OOO(QkOD ••• 
Nel l M •• ,,,. a Jf[I ... ,a1e1u HUF =ell C f JI I II If IIUINF JEiiCil)JtwMHl]l(IIIC)OODO~CC:W.COOOODGD 
- Ill JI I I l «DOICl••al»G( Sflf J I llllllf _., ___ ,_IODOOt-COOCNll•o110111, 
a I IUJllat:UI I cu1ia aacat=• 1::t:1 o •:r I 11 ---OIU'ul'v0000CIOIIO((IIC)-• 

~ "':Clo9 : l~mo::,:aJ·c,t.,tC r IQ 3UliW ■ :a:::n;q; ;;;;:;z::::::-.:.=:.c~o-:==:= 
al! □ N ,. 1 M RAQI-CH+M N>MOMWJGO'.f 1 , ••• IPI M '" :me IGDCl((DOO('i D(WIClOft).)Cbl)l.JINJ00..(00<~ 

a;ca 1W CIIGOCWOIOCQl♦OIMHIF Pl a ' I • :I 'car;clC'(-IOIM>IICI , Q twOIIOOC~1'0CC'OOCl.'i600IIUw 

0 
GUIC C 
C 11 I 
JI 

JI ca.we J •• I .,or:...-;•:s• A I 11211 I o:i.11t -· ... E•-«-CIIOCCll<JC ••· 
I a ► J 11111 aa= ; ♦ 'PP"G,l 1 111 J cwo ODIMlO 
I! oeP<4 DDI ff DIH ~ I I I G LCM c»i+MM►> 

IJUD a na,111•►• llll.►..- rru, H I I , II 111 I re zco 10:r I 000000Ct'-(0.,·txil1-• :::i:::::::r:: ::r::: a:::::=:::;;n1•, ::: •,, , ... t.· • ~~;:::::'7'::"c:::= 
••• 01■ [1 www :11:a:,c; 1::1~::aar --• • 1 ,, c.>-l(l+Wlblv1-.,◄1JO<w.00rooooeoao 

• .. +t+tt 011 I ICIOOO<Clt'ClCIIOCn>CC-IOO 

:: ; ;i; 
ff ... I Ill 5 DUJOOCOJ>OtOIICCJDGCCIII06ClCJillO 

s 2 Ill I I U =it) -fMICCQ)OC~O 
I J I ••• f I! d Ill C Ow>aoDC)()I IIN'Cl>kvOuiiOUUOJ :::::: . : : : hr a:: : ====:.::nr :: 

I 1 •• - If- ; E CO & I 
?'' 111 I 

GI 
II 

DCIC CNIOQXI-M CCU i 7 +erO( i 
Id JJP Sil I MliBfZIH IJN 

. . -. 

11 = I 
•• 

.. 
• 

.. , .. • 
• .. . --... ""'t:au• .. , .... ..... ... .. II Ill 

1111111 .... .. 

I l&J I I 1&1-0 I ISlf I W ◄ Ht100l0:00C:t0CWW>U0DCXI 
I I I CIO ICSMIGCMLKIIXW D l XJOCDOO«A<l N W'IQJO"I 

I U rtl LD. 0 GC U\fi->HOM-MPiaott.WJQIO(,OCCOOlGW>OOuW 
.... 'II '"''""*' OOOiOOCUUOOGOGGHHHWWW+-OtC:t« C - Cao, 

..... I I D C-OOOCPM f!MOl.c.-ooao«wt< OCO(( COC:WDI CCOCI' 
♦ S II ;; Ok OhrC Dl>ClllC(>OOfC110CltJe(t\JCCICOll(ICIIIC!ll 
• rt I r LJMW'I' ~IICX)OMW-.>IOOOI <o<oooroc<COOIMMMklCOOI) 
I I I CC H ,0,01 !!DO(!- viiMX)i KIO AX C 11ft MN M .CIUK MM I a DC 

I I I .Wul Mi Ill Ctl.lOl.ocotO ti )I O ). ~ --· 
111 I O:b-M<U C.Ct 0JC4M ►t MIWX'OlOOlOOOtO!'C(OC('OOCIDGOOJ 

I 0: CWOIU C NC, [ ldC-"'l'it:'OCICC)O(jCCCMlCCCM Ul&I II 
,, 1111ro;w+ oo-x+NIOIO(► aa 10ouc.,QOOCXM1•cnorDDOCDM1D 

.. H I I ["ICl(OIOIIDOC-11 CC □ f«IOCHD w-•· 
IC UL F I I II I I 11 OJ CiiCIO 

" C d ft I lt M!ffllllll kiGJOD 
re, ,. f•PIP I Ill • -
111 I IFPIFI II Id -u0DtaD 

IIIINSS Ill ♦ • ••••• ♦ _. MI 1111 .. 
5 u ' 

., ••••• . ••• I U l:H I .. .. .. ... IL I 2 • •• • ♦ • I ... ,,_ . .. 
W Mt II '" . 

on c H . 
'•• .. -

-==.!1 ;ans: e&ae,.. =--. 

. 

• 

I SICU 
HIT 

.. 
• 

-• • 
♦ 

♦ 

... , . 

• 
• 

••••••••••noooneoecranoeenssee..,.,n,ttsae•aautn••• .. wa...-eeceettMMAUtttttttttetM~WUWM•WA•••••a.u-••--.,......,.. 
- ···· · · ···· · ···11111u1m,an .. m1attntllJll,,nmh)IIII•"··· •• , 1 ....... M ... tMM•r••••r•1·111 01111••·"''""" 
.. ........ " .......... ,1.u ........ wu u.1umu11wn111 o Ullt1'11-,"31SllltUllii91 SltJ,flD )IOOIIUt_._n., .... ,.v .. 
1n,:1uu 111nau11111n11n111t1Ulftfla-uuua1111n,1nn&UU1111111nau11111n11•11nnaua1111nnn1u1nn,a1111nn1uu 

... , ... , .. ,, .. ,. .. ., .... .. ., 
• n _, -· .,., .,., .,., .,., .,,, 
"" .,., ... , 
"" ... , .,., .,., . .. , 
"" '"' .,,, 
"" 'ltSI 
1101 .,., .,., ... , ., .. . ... 
llfl 

''" .,., .,., 
IPU •n• .,., .,., .. ,, .. , .. .,., 
♦lit .,II .,., 
1101 
1101 .... .,.,, ... , .... .. ,, 
91 '1 ... , ... , 
"" "',, ... , ... , 
"" .. u . .,, 
♦Ill 
11 IZ 
♦Ill 
♦\OZ 

•tol .. ., 
'°'' "°" .. " ..,, 
.. ti -· _, 
..., ... , _, 
- l 

"'" .. ,. ..,, .... .... 
"" _, _, ... , -.... 
"'' "" "" _, -· .... 
'"' _, ... , 
"" "" .. u 
"'' .. ., 
"'' _, -· -· ..., ..., ... , .. ,, 
"" .. ., ... , ... , .... ... , -· .. ,, .. ,, 
NU .... 
•u 
N II -· -· "" '"' .,., 
"" en, 

"" ... , .,., ... , .... .... . .... .,., 
"" 

I 
I 
2 

' ' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
C 
I 
I 

' I 
I 

' I 
2 
I 
I 
I 
I 
I 
I 
I 
I 
2 

' I 
: 
I 

I 
I 
2 
I 
I 
I 
2 
2 
I 
I 
I 
2 
I 
2 
I 
2 
1 
I 
I 

2 
2 

' I 
I 
I 
2 
I 
2 

' C 
I 
I 

' I 
I 
2 
1 
I 
1 
2 
2 
I 
I 
I 
C 
I 
I 
2 
2 
I 
I 
I 
I 
I 
I 
I 
2 
I 
I 
I 
I 
I 
C 
I 
I 
2 

' I 
I 
I 
I 
C 
I 

' I 
I 
I 
I 

' I 

1------ - ---------
I 
I 
I 
I ·--------·------------··-------------------------------· 



.. 

-• 1.-r1 e-• .,_ ............. - ..... -. ... ....... , ............. ., ........ _."9 ____ ,,.._ 
, ... -·--=--· 111•1 •• I ft e CUJ - '"" - ,,.., 

,., 

-.i,. 

Edo -.•••• hM• Is 
• ■,fl 9'•• •-
• .,.. .. -.e:.s.-.1S1a-. ..., ... , 

... , ........ , .... .. 
,_ IS I _ ............ IW I " _, - .,-.-,. • , .. •- IICIII C&l II 
~ .. "" ..,... • ,. ·• •• • ,_. ••• ., ,.., ca, ,....,. 
,,. •• ....,. • cm. 12 1 •~c .a c •••• .. ••• ,_ "" .. , 
I • •11e-at, 
• 1 av•• n11 ,._ ..... ••...,... .. ., -. ,..,. • _,_, ... ,., • ,..,. ,. ,. .... ,:n•-· .. .-■-u,, ...... 
.,.., .. ,. .. '"'• ,... Ml. an.,,• ..., ., ....... "' • ••" ,_,, ""'_. • ........ ._ - •-:1111 W ,_ M 129 I ,.._ ,U .... :: ........ ..., ...... -•NJ• .. - ..... ,.-11 .. , ,. ,.. . . ....... ""· " .. ,. ...... , .......... " ,. ... ,,.,...,. 
,_ ■-- - II • N& ,a ....... - PIIJJ P L- •tt I I •• 
......... 5 .... ., .,..,,_ - .... "" ... - •• u.a. 

-• C.-. • .. IWI. IS I IP IC -S. ... I ,._ • ne Nn, ._,_ 
-. a · 1 H - a:er • , ■-, ••• ,,.. ...... , • .... ...... ··--.. ...... ....... ....... 

......... ......... .......... .. . 
en -•11 • 1• ,...,, •• ■ tw••• ... ., ... - ......... ........... ._ ......... , ... =... ... ,... . ... ..,. .... ,.11 ,.., w• .... ........... ,. ...... -~ ......... .... 

... .... 
.... .... .... ..... .... 

.... .. .. 
.... 

.......... 

...... 

JM ..,. 
... 

.. .. .... 
'·" 

.... 
.... . ..... 
..... 

........................... i.,-...... ----·· . . . . . . . ' . . .. .. 
--· 

--

, ... 
t • 
t t : . 

I 

• ' I I 
' I I 

I 
t 

' t t 
I 

... ,,,, . 

......... 1111fil~ INN##■ a·. ■·--■■ ----' ,..... ,.,..,,, ---- ="" ---......... l #'I# 
II I II 11 II 11#1111111 

I I I 5 I t ..... ------ ii" ,..... =--,- -, ·- .. , ... ... t# M 11 -.. • 1 ---= 1; I 

.. ' .,. ,,,, , .. .. -- .. . ..... . .. . II I 

--= =-.... = ... , .... ii .... ... , , .. , .. ...... ..... -... , = =-= = ea• ea 
., . .,. .. ' 

• 

I •••• • 

Ill I -



I 

' I 
I 
I 
I 
I 
I 
I 
t 
I 

• I 
I 
I 
I 
I 
I 

' I 
I 
I 

' ' t 
I 
I 

' I 
I 
I 
I 

' I 
I 
I 
t 
I 
t 
I 

' I Fig. 

---------------------------------· I 
I 1-1-52 

• ,,.,,,,oott~+HttttttttOtMt•MtttttSOtttM ... ,t,ercetNOIOOOOCONtttttttttttttSSSSOOttt!tCOOOttHCttttClttMtft&tttSSCCIWtMttot• 
--•1111, 1,111111•111111a111111u ....,.,aa,1nt1u••n••-•- :1::r1:,,,,,,,,~-•1w■ 111ff11111111')t n:aa111111csac:1111~" 
• .......... ,,". ••UU■UtlM? a11 11uwn, 1111111,11 GIIIIUIH U li3 1f.£ )O\U,llllli-.18'UllUtDn .. , .... , .. , *''"' 
1n11au1n 11n1111n11n11111u11111,uan,uanau1t t1•1U1ttt11111111111nnn a11111a1u111n,1nun111u11u1•u 11uu111nau 

Ill i;Ul '. 5 :uo«r I C4"1 rt I rr: « 
11 noo0· 111 I I M l:QW!A&9 

•• II I 
re JD III I 

C ICCII C 
II~ El>CCOCJC? IIIIIY IN U(M 

hlK :,•ua W~MHM"'Uc.«I :,ecC-LUMlCC l)I f ;. c, v,, cc,1)141~ ~ ,a rr.cODacaaa w>;, 
◄ + KU ♦ -<OJOOC ~d ◄ UlPflC 50 .l!I Qc.CI Qb,Li II 0 

oowc r ;n..i;c)1Cec, ll.k◄t+:CI Ol"m)-NOICtCOCO [I I • [ 

11111 SCOEI r !I cm• I 
: -◄D A I 

,e-oeasc =c 
IC :ce-t.«lCcm 

D 
I...... C --· : ~, IJ ... )l(lD ¥¥IP aac C «a ii M 

~ QOr.t\.tiC,OiO('. er,,, 0 6,fftCCOOWi\ ., - I I 
!i!!; ·: • - ;. 0kt ID XO 

§1 a,ecoan1•co 

JI I 

II 

a 

111:;u 

, ... qg:;;:: 
Kt If 1 

II 
=• 

¥!1$Hl(O 
►OP I~ 

C':tQJ I ;vr: 
JOiH¥ F (A.0:Jl tr+ 

¥K«-I IC Dttw tf Z 1:: Fil 
D 14? ► : J tUIUIUCIO'II' 

CU Ill 

◄-
c, uec: .:a 

I Ii ,e.w 
1+• 
c a 

* 
C J 

: : J : j; t :, I :; I :,~;~::::::I: :;;; ::au : ;,!;.~. :;;;,:_ :::::=~•; 1'4': 
=~:· • ~: • • -7s.;= •: I;: :,:, :ihiu!' l:ii:idi=:ES==E:> . ..:. 

II 

§[iif j\:d;; 'j irf-!1<,:a-itrt:lfflf-r?:ii UU3". , HMO,h:uueJM« LO. ;;~(~([«-DO 

1•11U II 11 17 IID4'1~[ ,~ii: 
:.::: : ; •• l ; ,: : C ll I 't-~: ::~· ].i? =~=: 
• ♦♦ IC = IUilll IQ =~ e la I l 111 1- 101 Hi •G.:if I I 
i I Il l 5 0 '.2 l&C_,,.11 II 
I I I Ill II JC P , .. , - r F p; 5 
co u r u as+4l •= 

I C II C I , ,. a I II rn. II 
I JCIJ .1• IISIL I I CGOI l H • 

1. 
NH f ,, ,.,c, 

(COCtw C 
cowa• , 

t 11 I _, 

••• " D liU(l C 6«l M<JOFJ CClM■ 1'X Ek N ;o:e 
o5C -- 4N►W -~ '" OM cca X.oMT' 

A l 
Il l " 

cc 
P I NU ;;: 11 11 

JC 111 I I f lb I CJ1.AC 7 I 
11111 I ;•.;cc 

rr 11: rs 
••• I 

" JIJI♦ .... .; I ◄◄11 ◄4 IXIEQ i I I 
0 M c• I M 1M 14'.J-4-.cNIOlilCSIKC' _, I I I 

M NC--+OOU C l 4hHWf(]C uuGWCC:OOCOOI C 1188 
I C 5 

111 • •• ••,escmr, 1 
M l II ceo=: 1CCl:M ► 0. - r Cd I I • I; H04 4 NIM'\i 1• ; CJ LCIIDCtCO'J i t c• J J ID 

CW 1H M ~&: - i4 «)OU 4 ... ¾Ci C +&<.> 
OJ m 7 I • Hli2 

IC J W MA 
J 

I • I 
II • II A ,e Ci I a II NII 

L tr Hid 
CIII 

a ca J • i I I 
'.H ◄ H 

»cA C WI II•• >< II 
I I 

I 
I 

➔O I 
I 

U I C I fl I 
3$ I I 121 

I Ii I 
HG IL + II Clllf 
• JI IX ta llC I 
.- 1 11ar , n oaF 
ii 11111 II :;: '. ::::e:: 

ti I 
◄- • e 111 II 

3t 

~= • :: ::• ::::: 
I I 

;;; :: I ;;• ': ;;!.J. 

C 

7 
I TI 

I 

I • 
• C 

• ; 
I 

tanMI 11•• 
JI 
I 211 

a,: 

' IC 
ii 

f I , 

4":C ct 2 If I 
o.:..oa SP ICIUN 

IICD I UCU JI 
150 a,~1 fl I 

11 CC ff II 
► P'IA702 J 
NdlOI C I 

F;() $ 111 I 

r II 

•• .... 
II 

:: I i:x ,:HI i I 
IE II U I 

; : : : ;; : :, .. 
T 

I ll 
LIi .. 

;;:nu• ' 
• .. -.. 
- .... .. 

.. -II I .. -

.. 
• 

... . .. -

..... dl 
I 
: 

I ::: I I 
If 

11 5 -· .. • 

' I I 
3 JI I I 

I ; J 
f I 

• 
• " 

Ukl DQ. 0 D O::P"D 
21• 410100:; IOCl ■ -ot ClfJGli 

r •• +a coaeoet1101.W•aoom 
I Iii a H --Cd ac I -

• I L ►a> lO'l 1.1 NNO«■A mu,, 
.. ...,.. • ••• u a :,crnwd aaODM'<0,...e 1 r • • 
H tttlt 11 7 W COC = UCCWJC FR ID 

Si 11 U J IN■ ~OOOl'OCIC<OO C IX' 0 C a 4D 
I II 11 T 111 C 7 f IIOCOOOCOOU'Owms;>CIOOO 

I 113 ◄ tfi+,.V'CIMF(M)(OJ:d)iilU,,iJ CD 

Tl I I = 
I I II 

C A UIUC-.io..,ewl TtiOOOOOCCIIDh~MlO 
I COPi ►MiQOILWOtlC ►i()'l --.GJCW4-J~<COOOII _.. ;;• :; ;·:.====~= [ ·.',2; 

• 

= ::: 

♦ 

f 1 I 

• I 
I 
I .. 
• .. H 

I Ill • ·-

; I Z 46 -~•»«cx,oc;c 1 IDNII) 
• , ... ,. Dfl,iij :tow aa, • MUO':QU:ID8ilf'4.il c.; ; 

iMO I ,)IMW ►04 C0- ◄0 C .. CUC fF D& 
••• ar wom: •~aca~ar:cccm ◄ I • 

CCBGH♦YM IX)(pf.'vQiAG«(G ◄ -QDl:Ke 
it.ii 9 W ♦ 11;.o• aatFJI: A 00":?HliWI •---

O MWC6+ C ◄HOU.I a 1 W 
C KJM ,:,ny C ♦ J: WH◄ Nh.COOC: If 10 

es I J I 17:IQ RCDICOO 
. ... SI" wr; I ..... II C J■ JD 

-•:i~:: ! LI u:::::: 111:~ 11 •= 
·1, 
• 
' rll 

I 

• 

11111 I 

: ::::-
IU JI l ~, I I 

a; ~ .... ,,~ 
4d 

• 

... • 
.. -

. 

• 

-• 

_, -· .... .... .. ,, 
.. u .... .... _, -· .... .... .... 
flit .,., 
"" .... ... , 
ntl .... ... , ..,., 
Utt ... , .,,, 
"'" .... 
"" -_, -... , . ., .,., 
et?t .," .... 
••• .... ... , -.... •n .... .,., .... 
WU 
.. u .. .. ... , .. ., .. ., .... .... ., n ., " .. ., ., .. ., .. .... .,., ., .. .,,, 
.," .,,, .,,. 
flU . ... 
... 2 .,., ..., -..u _. .. ., 
.. n _, -· -_, _, -· .. 11 .. ,. .., . ..,, .. ., .... -· -· -· ""'' _, -.. ., "" -· -· .... .... .... ... , .. ,, .... .. ,, 
"" .... 
"'' ..., -· -... , .. ., 
"" "" Mfl _, -· .... .... _, _, .. ., ... , .... .... .. ., .... -... , 

ase.a 

,.,., ..,., .,., .... 
1?'1 

1-1-47 

a I 
H I I 

- II I 

CU DS e 
SW • ii I 

TI CII ! 
C 

II 

-n 
a .. u ;.;;;MPtt V..JIK:.u 
C CWUliJCIUCDfn.:CO ! -effuteu&.;e:.e.:t""" 

$~Ill RSM: Aii-GJ~ac,a::oo..::JOlu. 
• • t<trnAkill/>■■ 4 ti i 

o.,a;,.;. 

,. 

aaeareeea,oaneeaseoanoaneotteaesnocesteo11rosnnoe»••aeewet••• .... Adf'stoec:e..,,,s,saM••••••••=•••nnreuai.a ,~a,o,enMttM41ft 
_,,111,1111111\••••1n .. ••••..,••rm•1"n,,1m,,masa .. ,,,11 cs11111•1wrao,s1_.,.,.,~,11 ,car naca111111"ff•nn 
SC NUIOlllt- ••• -n:::s::•--"···••Wll •=·;;so,;us11un,~1-,rao:g1:1111•"•;itJ61'L'l.,...-X-J:t:• , , ... ,nn nnru,nnnAnn I n•tuUUHlltn.tt ., .. , ......... , .. 1111111 II fQUUUUUUIIIIIH•UaHS IUUtlUU 

•'" .... .... .,., 
"" ·... , "" .... 

• 
' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 

' I 
C 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
t 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
t 

' I 
I 
I 

' ' I 
t 
I 
I 
I 
I 
I 
t 
• I 
I 
I 
I 
I 
t 

' I 
I 
I 
t 
I 
I 
I 

' I 
' I 
I 

' I 
I 
I 
I 
I 

• I 
t 
I 
I 
t 
I 
I 
I 
I 
I 
I 
t 
t 
I 
I 
I 
I 
I 
I 
I 
t 

' I 
I 

' I 
t 
I 
I 

• I 

' I 
t I 

I 
I ---------------- ------------------------ --------·--------·------------------- ----· 

-----



.. 

·---·-----

1-1-53 

,.,_ " - ,_"" -nu ,_,_, __ ...., -~-., .. _,_, ·- .,.,. -·-··" 
, _ _..._ ... , ..... u....... ····-·-- .. _,., ..... _, 
Mfa .......... •<••-•• f,IIM&, .__h, .. •--•• 

l.(kll, ... _, •KNllm .. , .... _ 

•-•cs '••-• a.•--• a.-i -.-•• 1.1w ... , •--••• .. au., .. o., .. ..,u.,., o,,.nu 

tUMflca • 9l 1-fl•t It 

- __ , IUMttCIII• .. , llltoaotD at NII U"NOIO 0, UCN l,H II(• U&l &6 
... Al .... 1\1.,IIICIII ~ ,,_ U,IIIOII 0, I~" __ , 0, l ... t CfU tlllD ... 
.... MM -•n ... CIU, fO-Oll•NIC IWCNl116flCII .... 1'4ltll No,t ,,_ aUI .._. .... anuu. 
-•••nu - o, ,,. ••- nu •• .. , .. -.o noo ,,. ,,,.,, o, ,.,. • .,.,,, N••• -•-- .... ,, , .. ••• ,oo, ••11uau IO •-•ai.u, • •••
•u••H• .,. •• ""• ,,_ '""• ••• .. ••"'' ... , •••ta•ou110 10 .,. ,. .. ,n -·· - ca,, o, ........ , ,... IIC-,lllAD 9ll _ .. ro If •-110. , .. 
......... ,_ 1111 , ... n ... MU - MIii .. _D 19 .... .,_ 1, 11a~1C , .. .,., I• ••••••a,_,_, .... .,,., o, 11 ,,.,. ,,.,,,,_ -•• ,.,, • ._,,,o ro ,,. ....... -""· 
- Nta - II 111 flll.l ,_ IUMflDIIS - _.,_ l- MU •-••o 
- lilt• 9l._lW, .._l IUMIIOIII - ... t• "" .. Ott .... IU llffl, 

Al. lff•fl• Q • ...... SOllDlllt •1•1- COlll .... fllJI -• f(III llUUIIOII 
a.,, IUfAflCN -

-•• Cll .. 1 0, INIIIIIU lcr'.J ... IC WS, KAI.I I l'OCM • 1• ffft, , .. ,, 
1116& ,_. •t< -• --• ••• ICAI.I l••l•t•• 1•11, 

. . . , .. 
I• ... •N 

•••u•-......... 
t• ....... . . .. . ·-
.. ·-. ,_ ... ,_ -·
" . 

... - .... -- . ..., 
-"'- .. I-, ... , .... , ... j.lt .. ~, .... , ... .. .. , ... a.u •••• .... ,. .. t.n .. ,. , ... .... , ... .. ,, ..II ..... 

--- 0" 

_ .. ____ 
•11111.n• ftl I- .... , ...... ·- ..... ..... ..... . .... , ..... ..... . .... . ... 

---· ......... ft .. , ... I'("" ·-· "' '""' ,_ , ..... "-· • I ' I • ' ' 
.. ............ 

---· I 
I 

' • • • 
' • • ,. 

II 
II 
I) 

•• ,, ,. 
" •• ,. ,. ,, 
n 
n .. 
" ,. ,. ,. 
" •• 

---- -· .. 111111111 ......... ,.,,., .. . 
- - - -- 1111 .. .. ---• ......... Ill fl ltll .................. 

•-----.... ••- WWW ---I I 
I I 
s I 
I I 
I I 
I I 
I I 

t •- -• .. .. 
'" .. , fll Ill , .... , 

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

"' '" , ..... ,,, ,,. , .... , ,,, ,,, ·:: ... IH Ill I .. , ,,, '" , ..... 
Ill Ill , ..... 
Ill Ill . .... , .,, ,,. ..... , ,,, ,,, . .... , . ..... , .... , ... ... ...... ... .. , ...... , ..... 

•1noea .. •-• .to o -.., .,.. au c...-ca•w cnu 
-• .,. tC.&.- CI.UI • t 

, .. ,,.., "&II t I 

• • 

........ ,_ .... ,., ·--· , .. _ ·--, .... ·-- . .. -... , ..... ---·--· ·--· ·--·-- ·-- ... ·-- .... .... --· ... , ----· .... , .... ·--· .... --..... ·-- --, __ .... --· ..... ·-- .... 
·--· , .. , ·-- ·--·--· . .... ·--· ..... ·--, ... •. ..... ··-..... ..... ·--· ..... , .... , .... 
,.. - , .... ·--· ..... ·--· ·--, .... , .... ·--· ----· ·--

•- et I "''" llf I •- "' I •- .. • .... flt • -- .. . -- ., ' -.. , -. -·· .. . .... - .. .. 

• It II 

,. .. • ·-- ... == 

• 



•··-·•-·--·--·--·----·------------••--------------
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
' I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' I 
I 

' I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fig. 

•••••• ........ w.......,.•~•••• .. ••.......,••••eMtMt♦ tt♦ -M.,.tttttttAA-AA••'-'• .. •••,..• .. •• .... ••Mt♦tt•uwtw•uw1,weaWAu.&•• 
lelOlllllllllllll1lllllUl&aUnlllUlllJJIIIIJllaJJll)IIIIIIIJl••·····• ... .--..•······· .. ,, .... """''"''·············· ..... •"T"''' •-1•111111t .. •??e .... lJl_,..,, ....... 1111-•nl ..... Jlll•-•MtfMl-lllll--n•-ll•IJ,._, ... ,11-•1•1•1 
••1•111111••••t•1•111•111,u1,1111••••••••11,,u•••••••••n••••••••••••1111,11•11•1•1111•1•1111n1•••1111,•11z•1111•11•1111n11,1111 

_, ... , .. ,, .... .. ,, 
..a, 
'4U 
'4&1 .... .... .,., .,., .,., ... , 
on 

"" .,., .,.I 
OH 
•HI .,., ... , .,,, 
OH 
012 
OIi 
uu .,u 
•>IJ.I 
•Ml .,., ., .. .,., 
""' "" ''" uu ,,u 
on 
•nt .,., . ,., 
•n1 ., .. 
011 

"" ,,u ,,u 
001 
Oil .,., ... , 
•1u •u• 
0'1 

"" .. ., 
"" on 
t191 
041 ... , 
OU . .,, . .,, 
•u• •au 
'"' .,., .,., ... , .... -I _, 
'"' .. '" .. ., ... , 
"" "" _, ... , .. ,, 
.. u 
.. 11 

"" _, 
.. 11 -"" ... I ... , .... 
••n 
"" "" .. ., ... , .. ., 
tttl ... , 
·••1 .... .... 
ltll 
nu 
HU ... , -... ... 1 ... , 
, .. 1 .... .. ,, 
"" ... , 
, .. 1 
HU .. ,. ... , ... , .. ,, 
HU .. ,, .. ,. 
t1U 
HII . .., ... , 
'"· "" .,., ., .. 
'"' ITll .,., 
nu 

"" "" .,., .,., 
"" nn 

••NI Z •Jr-oner .. •••••••rrr• n•I••••••••• I PSJII•••• ••••• , •• l•JI .. 111119 •·9 Ill 
1111111 I II I•· fl•Jt Ill 

........ I IJ 
JO .... , I JIGS I II lffllJod •· s••···········•• ••t281 ••••• If ,,., r rr sN • • r 12 r ••s••••a •• 
•••• r rrc, • n ••• • , • •••• 1 ,.. 
fir Ill 111111 II 

1•11 IJUI .. I .. Hrttt•IIII D • •ee 
t•llf Id ■ •rNllfll f I t•••III I 2T I 
•rc1u•11••H•cecevi•••t .. u1ur .... .............................. , .. , ... 
••••••••••••-•star, ... ,. 1 n 1tan11 
•1•ttJl•t1••·• I Plltt••••tttll IH 

rr•••••c••••• .,..,.,,, ............. 
s•••••••••••r••••••••••••••• , •• 

···············~•·'•···· ... ............ ,.................. . .. 
•••••••••••••••••••· .. ••M-•••• • •• ...... ,, ............... ~·····-·-·····••N••··· • ............ ••••••ar 1•••-N •···••ttJ IH++ttl•J I •r•Jfflf 
•nu9N nun ...... ••-••cucrtt 
NNNNS••··••t I ·••ttl••NIIIIS.11 ·••tit•• JI .................. , •• ···••tJ •. fl ♦ t•t•II I JIii• r•ttll ......................... , ...... .. .. ....•..... ,,., ..................... . 
N••••••• ... ·····••• ►••••rt•••••• ••••• ....... ,. ·········· ..... . .... •1111•11 • ttU•NPtllflP••• •tare ........ "..... ......... . .... . ::!:~·•.,• ::~:~~~···· 19191 ., •• 

.......... II I ...................... 1 
....... I I , .......... lflJ•l·I f I 

••• Ill 1•11,tJ ♦♦♦/.... I II J ..................... I ·••JJ ................ Ill JI ■• ...... lffll •• 7 
•••• Jllfll./#11//t+/tt+J ... ♦►• • su I I 12 ··••JJ••st •• 11 
MNllll•·••rr•••t1••t1t1• ...... ♦• ♦lf1U 1111 NI • Pl 
••N•IIIIII• llttl♦••• • 1; .. t++♦♦♦tt • I r 
•••••••••• I ,, .. 111111•••••11 .. 1 • rrs11•1•11••••••ttt•*"H l•r• ••r••••··••lttlllll♦PI I 1•rtt••tt ... t+- IJJ 
.... • •••• ,, •• ,,,,,,,, I II ···••ar11 ... . ,,,,,,,,, ...... .. 

1111,. ti I r• U lftl•ltf 
....................... •·•·••F I 9 1991 I 

•HIIISlfllh• I 
I lllll..-

1 ti.,,,,,, It •• 
llflfl••·••U I •••• • 

•••••••• • IFfl 
I •·dllll//llll,....U 1 I t 

llllllllltv••·· •·· I 
IF ......... ,& ••• .... .. .. , 
11IH8 •• JIJ I 

... 11111 If d .. .. ..... 
• 11,, ••••••••• 

•• 

JI 
JI 11 

I 11 trisu•• • 
IP • •11• f 
111111 lfl•t•t .. " 

' . fl • 
I I 

•• 
I ..... , . 

11 II IIJlllllllt+lt 
I .,. I ••• t•IIIIIIII,_~,..--• 

I 

f I II 
11 

I T 

11111 ... ,,,,,,,,,,.., __ _ 
,. ,,., .,t,,,,.,,,,. 

' 
11 

.... WIIIIIIPttt•t1• 
II ··~IIIIIIIIII,._ ... , •• __ _ ... ,,,,.,,,,,,,. ' , ... 

......... 1/11,..flll 11 
I ...... ...,. ,,,11t• t•llfff tft••···· IItltt•11171f.l ....... ,,,,,,,, .................. , ................ , .... .. 

l t/1//////lttt ...... t ♦♦ .. ♦ULII [ I I II I. I I ··•·71•1•• 
.,...,,,,,,,,.... • 1 •" u• 1 1 a 1 ••••••rr..,....,•••••••• 

If I 
.. tUH • • ·••11 I lllltH•••· • I f s ............ , ,.111•1 

•n••i•uu I .... , ...... 111111 •• ...,, lllll♦tlPtll I ............... 11 .... 
..... II ...... ....., ....... ,, I .. ,,, ,,,,,,,... 11 I I ........ • .. , •••• I 1 

• .,...,., .. •••••••••••••••••• •••tm11 ,,,,,.,.. ••• 1 •••• •••••-•er• IJIIH•••a1••,_.., ............ H ................... ,, I l/,..1111 ta ••r••llltll• .......... , •• 
--.ti lllf ............ ................. ..,/1I /I , ••• II J • • ··••11 •• • • 

ti. tt•t+t••············· ... ..,II ,... •••· I •• lttt••· •JJJl•···••JM 
,....,,.. ............................. ,,, lll ·t•••• • • ••t•t 211111••••1ru II 

JI 911.lflllllllll•lllllltttl♦lltl♦ ttttttOtM+I /Ill I Ill• II •111t1n•HS11CH•• 
,, .......... lll♦lll♦t.,l ...... 11 Ill. I I .... I ., .. 
.,, ......... ...,,,, .... ,,,..,,,, 11111; I 

......... tt++lll+♦+ffl~IIII llllt I I •II 
...... ,1 .. •••••••••1111.....,l♦II Ill I •••• ••.,,t 

.. t,1/tt+l♦t♦t+++/IIIIHlllt+♦ Ill U• Cf Ott••·fC I .. 

• • 1111
1
1
11

1!!!!!,•WIIIIIHll~IIIII I. ·••C 1111·1· I I ••INII• 
~ YTr 1• M IP •VP•·• I net• I I I 

. lllt#II IU-t#ltl 1.r••· I • -,,,,, ,,,,,..,, ,..,., ,,,.,,,,, 
;• ::: :::::. ::::i=' '~~~~~~~~~~~~='' :' ,~~,=~~: .. ~:., .. ••9• •• ,.,.., ,,,,,,,,,,. ....... ,...-,,..., ,,,,,,,,,,,. _, . --

ii§ 
,,,,,,,,,,,,. ♦ 

....... 
IIIIIIIIIIII I 

II •• ":. ,,,,,,,,,,,, T 

11111111111 ttlll ll•lfll • 
IIU9ll►flh 111 11111111 -IIIIIC'.CCA I Ii 
■ I •r•I • •t•t•• 1<9if tlll •It r IIU I I ff .... ,., ............. , ,,,, ........... iii' 
········-··-·•11♦1 ,,,,, U II PUJ •t lfll ♦M 

I 11•1 .. ,,111111cc•Ncc I -
I • I 11• 

I l1 :::: :::::::
1 I:~:·-•;: 

••• '"•" 11•4 ',',•• I [= • • er .,,r ... t, --· •-•••••• .. •••0,.,1 ••• , I ••• j 
••••• JJ JI ••1111 ,, ........ ,, .. , 
Ill •HUl•tllltl' 
UIJI.IN • I ......... ., ._,.,, ,.., 

......... II r• I 
/Ulll I •f ,-
II ♦ I II ,, ,,,, 
Ill♦+ I II 
/11111 I I IJ II 
/l+tt••··••t Jff II 
lff♦IIIIIIII 1•1 I ,,,,., .. ,. . ,,,, 
•11 ♦ 111 111 I JI IJ♦lt•lllll./1♦ 
/lt/•111 I • lll••••·•••l·l•I♦ ,.,,., ,.,,.,,,,, ........ , .. ,.. 
,,,.,.,, ........ . ....... ,,-♦,,,,, 
t11•11•tllHt1•• .... ••tll-ll•tcc• -'II 
11•••1,....,•••• .. •~e•t••••III I 
••••••• ... '••••••••eti••••••'•••••s ..... , ... , ........ ,, ,, 
............... ,,,. 111&11 
•••••••••••••·•11 I J'·•··•Dtett♦ •• .. •••• .. ••tthJ HSU 211111 -11,,..,,,,. , 11• ru• a • 
::~~1~1:::1: :: 1

::: :::;:::.: [; t•::· 

,. .. 
., IL 1•111• 

It/NU• 
I Nit I I •a•• 

LIii 

II 

,,u .. •••••••• .. •• ......................... ...,.,.... .... .._. ..... .,.. ........ ,,.,u .. ...,.,,,, ... .,. ........ .,.._.,.,,,aaa•••u••••••••.u•••••• 
_,.,1,111111111111111uuuuurr1111uuun1J11s,tnnnn,.•._-....-.. ••• .. u•••• .. •••••-•• .. ••--.. r"""' •-•••1,, .. _n•-••••••••••'••--••••--"' ..... •••••• .. •• .. ,, _ _.1,,,._,..,, ... _,,,,,_ ... ,,,.._,,,,,, ,.,,,,.,,,,,,., •• , •• ,,,,1,,1.11,.,1,111,,,,,1,1,111,1•1••········••1•11111,,,, •• ,,.,,.,,.,1,.,.,,,,,,,11••··••1,,,.,1,,,.,.,,,.,1,,, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I -· I .... , I .. ., I 

.. JI I .. ,, I .. ,. I 
'4U I 
'411 I - I ·- • ... , I 

"" ' HU • 
♦tll I 

"" I 

., " I 

., .. 1 I ., .. I .,., 1 
♦ t'1 I .,., I ., .. 1 
HU I 

""' I 
Hll I 
OU I 
Oil I 
011 I .,., I 
001 I .,., I ., .. I ., .. I 
•111 I ,,u I 
'1?\ • .,., I 
•IOI I 
,n, I 
•HI I 

•1•1 I ., .. I .,,, I 
•HI I 
•Jl1 I 

•111 I 

•n• I 
Ill 1 I 
•101 ' •101 I .. ., I .,., I . .. , I 
•Ill I ., " I 

"" I 

·••J I ... , I 
uu I 
•HI I 
• 10 I ... , I .,,, I 
Olli I ,u, I 
Olll • 
•112 I 
Olli I 
•101 I 
0101 I ... , I 
... 1 I _, I ... , I 

••n I 
,on 1 -· I .... I 
•0,1 I .... I 
•011 I 
•0.1 I 
•on I .. ,. I 
•~u I .. ,, I 
•~II I 
.. 11 I ·- I -· I ..., I 

'"' I 
.. w I 
ftll I 
••11 I .. ,. I ... , I ..... I .. ,, I 

"" I .. ~ I ,, .. , I 
nu I 
101 I . .,, I 

"" I 

"" I 
.. II I ... , I 
••ia1 I ... , I 

·••t I 

••ta I 
11*1 I 
1111 I .,.,, I 
1111 I 
11♦1 I .. ,, I .. ,. I .. ., I .... I .. ,, I .. ,. I 

••U I 
HU I 
.. 11 I 
1111 I .. ., I ... , I . ,.1 I ., .. , I .,., I ., .. I .-,n I 

•n1 I ,,., I 

"" I 

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

"" I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



... ,_.,_ .. -.. " .... ,,_ 
-· ..... ., •• ""· $&- ., .... -·· ·-coan '"' , .. ,..,.,. •'IC• ••- ""''" ,_ "·" ....... ,,, ........ ",,, ·-
-·-· tf ·- l- - ~,tU ,.._,,.,, 
Ol .... fllllf - l_lC_,f ■-•lf·f-1- lflft _, .. IUY 

t0011t1 .. ,oa .. _ •••• .,., ..... ,... •-'•-•-•• ct-•---··' ......... . .... _ ... ".. ,.c.,--,. ,.s.c.. ··-"· '·'··-·· 
""'"· •• ,o ..... •• ac-u,,, •. ····-~-,u C,I_, 11,0I ... _,• 

l"11 11._1, f,1 ..... 0.. ......... , t.~t■, t,,f ... ll~t, t,•llll 

,u,afl .. - • "-"" .. 
na, fGll·0-111( lllWflmo llff .. ,_o ., , .. UllflJCIO 0, ·- , ... a(lf Chl 0 
•H 11 , .. IU••n• 0, tlll ClllfllOlt 0, •- ....... a, ,.,., CIU YlllOI• 
., .. NH .., .. ,, .... CIU, , __ IC ·-••new ... , ••• ·- , .... ., _,. ... ,u.,. 
-••nu ... °" ,,.. uuc,, ••• ••• 110 .-., .. a,, - toe~ .,. ,.,.11110, 
IUIAl ,ocTo.a- .... ,. 11 , IW fCIOf l•fl .. lU fl tff .. lAU" I Nll-
fU.flOII ,_ - '"'• flo,t holl, IUHfl- ■Ill l .. fafGllflD "' "" .. MUf •1JOT. Nt fGII" • •••111••• - ••-•nte "' --. ,. • ,_,n. ,,. 
.... , .... 1" 0, ,,_ lfUDf -• ... D "IO tM-t " ... 11,1, UOlO&lt _, I• , • ., ... , .. ,_ ·-·- c, .. ,,., • ,u,a, ... , ... , , ..... IIUflD f( , ... 
.... ,., hiO flff, 

"41 Mff• - 11 • ,_, - llfWHICIII - Hat-,_ Mfl 1-ltfD 
- fClf llfl••fl .. , All lltMfl- ,_ HI II -rtt • .,,,. ..... IU ltft1. • 

ill,....,, ...... - .,,.,_ co1111..,n11"' -• ''""IC flea CCltnOL n•
,,, 1,1 IIIClltS - .._,_n I •lift, 
•• -• 1111••• - ,,... • .,.,,OIi -., nnn1c11 -,,_ -· .... , .. ,." ... 
t, NM 0 ... -•-•111t - (0,,11 ... ntCJII ~l, llfWlflGa .,. 

flOOI> ~, flfHflCII •" 
c. _.,, -•- • ,~ - <CM11aw,11u 11en, uon•111 •-

,_,, CCll"1 a, •••-•• ,__IC •-t, tCIU l IIClf • IM ••n, , .. ,. u•• •-to•"'" .. ., ••-•-• -• teau 1 ,., ... , tfll, 

lHflD 

•• """" 
I • ---
I • -.... 
' . .,, . -• • -♦-• • -- ... 
•• -·•-' . '°". ..,. 
• • IOH • ·-• • ·- . 

, ... .. . ,o .. -. ... 
II • 

... - .......... 
...... ,." ... , ... .... 

1.11 '·" .. .. .... . ... 
• fllltl•Hf OI' ro, .. •-utl , .. .,. ..... IHll,y- fO I.Cit lwt\ ..... ..... ..... ,.... , ... ..... 

. ... , .. , 
..... . .... ..... 

.. , . 
• ••• , .. to 

. .... 
MIi u_, HlfOWTICJII .,. oau ...,, .. , •llluU ,. IK• llffl 

lOlt Mllllt NI ... MllW\ 
l-U t l 1 I • t • f I • It ll ···----· .... -··· .. ·---··· .... -............................................................................ _ .... _. 

•---• -• ... lllflflll /11111111 -♦ I - IP0111fl II■ --· --- '''I""' ,,,,,,,,, ......... II •-• •••• -·- ........ ••1 'I'',,,,,,,, - - ... ... 
•--• -• .. 111111 II IIIIIIIH n •• •flttfl 
--- -··- 111111111 ,,,,,,,,, ..... ,,,. • •• , •••• ··-··-··· .................... _ ............ ___ . __ ..,.. ___ ........ ___ ,.._ ............ _ ..................... _. 

··--· .... • - ., .. ..,. - , .. , ... ,., ,. 0 
I C I I- -I ... ••• 11• Ill Ill Ill ... ttl t• •1 , .. •• I • = .... t• ., 
I I I I .. ••I I .. ttl t• Ml lff Nt • I 
> I I ... 5' •• •t ..... , I I ... , 
•• • tt♦ 1••••••••1 I t I I If♦ I •• •t IN ., I • 
• I I It♦ .. , I••• IN·• I s 
1 I I t+♦ M• I••• IN... I I 
I I I •tt tt• t• •t •• •• I I 
• I I t++ +tt I• .. , •N •• • I 

II I I •♦♦ ttl t• Mt IN _, • I 
ll • I •♦♦ tt, •• Ml ... .... 
11 I I I♦♦ ffl I• •• .... , 
U I I It♦ ffl t• Ml IN_, 
l ♦ I • It♦ ttl 1• •• IN •t 
It I I ·• Ml , .. M 
l• I • t• •t •N "' 
It I I t• •I , .. flt " ..... , , ... . ,. ·- .. , , ... , ,. ·- ... , .. .. ,, ,. _, , .. ... 
II 1• •1 IN•• 
II t• •t lff tit .. ·- .. , , ... , 
11 ...... , ... , ,. ·- .. , , ... , ,, ..... . ,. , ... , 
,. ·- .. , " , .... , 
""'-- •-ttuo •• .,.,,., ,- au •--~ .. CllU -• c, •ac••- c,,,, ••-• 

111; ... •' I W •n •f I W - •• I - .. ■ I " W ... ,rf t 
IUI- •• • Wlnt •' J WI- 11 I WV.... IJf t Wl.. •t 19 

• 
t 



1-1-56 -·---------------·---· --------·-·----· --- ---·----·-----·- ..... -·-·---. -. ---- - - - ------·-------·---------------- I 
I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

••••••w•..-••u••AAA••••w•wu•Mw•w••••••aA••u•1wwM•.,.••...,.~••••••n•u•••••••Ma.aauu•••u••••••••••M••aa••••u oooo,,,,, ,,,1111 1,, ,,,,,,,u,1,1J11u,,,,,,,1,11111,,,1,,1n111w,,,,,,,,.,,,,,,,,...., .. ~••.,.•...,,t,M••••n••••••sn••w .... n1,,,n 
•-1•• ••--••••••oe1,,,_.._.,, .. ,,,,,,,,,,._.,.,._,,,,, ... ~-,,••-•1•1•--•••-••n•1 .. ,,..,, • .._.,,,,, 
111111111 11111111111111111111111111,111111u,,1,111111111,,,,,1111111,,,,,,,,,,,,,,,,,,,, ,1,1,,,,,,,1,1,111,11111,1,1,11111,11111111 

_ , _, tll!OOOtOOOOOO(ll Cl!OCOO'NIIIOOl)CIIIO_,....,_.,~C-OC(OO((-IIIOUUCIOI-COtcoooalOQOCIO<ICtOIOO(CIUC-,00,'00Cl'Jf;O"t'O<(OOCOIIO<>()('f>'l 
OOOOOOW,IOCIOOOOOCCIJOO<'OOOl)OUOC CIMl'J ,__,,__,OIIOODO(~IUOCINC.-•-•-C:----•-"'OC-rccoocOIIO<Oi>t'tl 
QN'OOf)Ol)OO"Oc c00t-..--c,---coooo,,ocr-.111_ioo__,, _____ cx,. __ ,..,coooanoc~ ... ,, ... ,, _, OCOCX,COIJD'IOOOCIC)!,(--C<.-CIIOf"IOOCCIIOC(W)(l(,,C(COO<-•OCIOOuCO""l.-c:4i IICI ICll•-14:-WOO,IO<OOOCCOOOOOOtCOOCCWIOGOOO'I 
OWOU000000,~00()-001>.00C~(CN)()O cno...-C-,JOOOO,ICll)(),Cl)i,l)d..,.WIOOOOOOiiOOCwaoo«UJIIDtot"IIOUO'~ 

=~~~c:o!=::~o:':':OD§O~Dll~lll~•~~~~;~;~!ooo-:i!Dii•:ilT~'·r:0:gGOO~-~*--·~:::«....=i~~~~ 
..,, .. ., 
..,II _, 
-· ·"' 

OOOi ~ n a a a Db ii 1 -""OOlliOOIOC!CDOOCCIOCICI c DIDI v-o H ,.,.,~cc<JOOt__,_O,IUo~<>'l ccOONXJOomm OOl)OuO'l00!' 0 ¥•0~Jo[ a IOIIOOll)NN-(\eCC a [ 'OOIIHHUNH I i; : "!>W>r,(OOOfltlOl)Oo-((OOOOQnOOl)OO 

CIGOf>OO'>JI(,. ~ a a oooeecoc 0v1 o N)(IO(GOO ~ c QCl III r, °' a e►oo •••••• '"' .. , conoc rOK◄ •,.NCOCJ a [)t'of)IJINOO ccontO'On«t(W1 
OISCiOC()t•()()(XICIOOCOOODO~iW] D'+IQClDl>QIC .. I I I JI t .. ♦ ... -■ ■ ••--•- -•••-••• __ .____ ( (Cn((t"f'll'OCJ)l)O ~COOl)l)IW)OC-.,CDI D - GWIO _ _., .. ' I.... I I ... Hf CC es I ·- -OCJOOOONIOOOOIQllOOOOOOC( cooctnot'COClll ."' .,., 00J0 -,.COOC.Oh N ~OOIO'Ota>ooo«l 13 tllOO •••••• I ••• I If f I I •• t I • I JI 6 C $ I I I U0 w •(WWJOot'ONIOC()(J(OQOOCDOOOOOOO")t ( rncCOfW'loonm 

:::-....:::=10::~c:=~===§~t~H!Hltillilli.N§P:l:IOl:::'=ISlfP:l:::H::•:t:l:U:F::::•:a~:~:=w,,...=IO'lG=->OO<~=u~~~== .,., .,,, 
• •fl 
. ... l 
... 1 .. ., ... , 
.... l .... , .,., 

~Ot.OCOIOOOCl>OC,O IOOCO N►M OC(JOOi) ... J ' •••• 11 : ~Q1ili00t l(ID(JQCOOOOOCC COC (CX)OON>O\ .,._ .... q- DDi-4)i•IIOCJDOOC>-CUullOIN,_ _________ ---~ - --- • •-L"' ... -··--- --OOt'OIIODOOCto«ODOOOllntl 
coooaa'l(OOOO •••• r 111 n I ru--CIOll"'COJoo<~ anaaoccocc-

o<v•oooowc»•..., C OWIOOOOl>Cli J QO')C)O(CW)il(WAIOl ■IHIIF ............... , ....... 1 JI I ♦♦♦----~!)l)enOOllflO<COl'ICOUOO(''"'" 
nc-cooac-.<o<r COCOOQMDOCOl'O<>tCotlO(COCiCllitlO(l)'I() 111 ••• I. F • ••• •• 111 I. I I F F•-· ... OOC,OOl(:OOOC,,OOCCIOOIIOO(lftWJOC~OCCOOCec,o,,cnrn 
OWilOIIUlll~CDOOOOi-JOOCooono-lO•t FIi FF q SF.lt.N•* 11404 I I 111 0-GQOOCCIOfl()()O()OO(COOOOOC!CCtlC(l'OOOCOOI' -----(-.. IIIS FF Flllfll I I I Ol I II t• ISO I lt♦t 11 I i lO(pipFOOOO(()OOOC'IIOOOOOOCJOOGCCCOCOC(COClC)(Ml(\COOOl'I 

•111 .,,, 
OU ••u 

Oi)OOWf W'ilOOOOCIDD Q --CID ~ocili i§~§i;ei:::! :i :ii! 11rn ... II • OM•Wll»DOlllOCl&IOIIOOOI---OrC<IOCOOOOOOOD OC-OOOOOCl-00(!-•J(MOOC~="•■■-----•-"" -- --- IJU I UIS n U itWIOOCIOO'>C~Cl11"000CIU000CCOOOOOU~OCClM()((lm 
OOl)oc«,-00,~0IJO!)OO()IOjft_,(& 11111111 I ltl..oooo<)l!l,,.._.OOOf'CIIOOIJO/IO(a,-CIIOCCoonocinOO 
~~OCIOIJOOC~ -11 I Ill t 11 01 Fl so I II NIIMONIIIOOO"JOO("OO(lOl)<)OO[IOOCO'lOOODCtOOCIICIOOOlll'I' 
ooonooooooooooaoooooonoe1noct1JOC concOOIIDUUO(I II I Ul• l ll r ......• ♦ ............... H IOO()l)t)ClDo<OOOCM'OIK f)(JC)()OIIOC)Cf!CCoo<>CCOOl)Q)l>OCOOO 

OIi .,., 
0 411 .,., .,., ~., 
.,11 .,,, ... , .,., .,., .,,, .,~, 
•l41 .,., .,., .,., 
.,u 
• 111 .,., 
• n 1 .,o, ., .. , .,., .,., 
•10 .... 
•111 
•11l .,., 
•a.1 
• 1t1 
•UI 
•1♦.t 

• 1• 1 
• 111 
• 111 . .,, 
• U I .,., 
•111 
•101 ., .. , _, -· _, _, 
♦OU 
... fl _, -· _, _, _, -· ♦Ort ... ,. 
•OU 
♦Oll 

.au 

"" _, -· ... , .... ... , -· "" ••rt _, -· .... -· -· _, 
" u 
"11 

"" "" "" "" _, -· •••z ... , .. ., ... , 
91'1 

" " .• , 
1111 

"" . .,, ... , ... , .. ., ,.,, 
MU 
1111 .. ., 
"" _, _, 
'"' .,., .,,, ., .. .,,, .,,, ... , ., .. 
·"' .,., .,., .,_, .,,, .,,. 

ONJOOCGOI D ()')0000--(COCCCOO C DIDI oooc I.. .. I Fl " ... - II .. I ....... " .... uCID<l(JIIOl)'lC coooco,x,ooooaoo<l cooooooccaoccnoccf)N'I 
OCOOO(!~e-"it•M0CJl-•M -.NU I Fl In I IIPIIH n 111. I IU 01 0 USllftuill,-~!)(000000041)0C'C0000004 (OO(OllllOCIJO'I 
OOOOOOCOOOOObC♦----,oci• .. ••11· HIF "' II ........ I I II I IIIJOIIOIIOuOOi)IICJO('OO,-COOOl'OCCC--rooon 
nooonoo111oroooooooc01woooooa<JOCXJOOUII-IO II .... a I ...... -II I 1111 ...... 111111&klOOCIDOCC'IOO(!OuuiX>OOOl•OOOOOOCOOCn>OCl'11000i)('n 
Ol!'!l)()Oll)I\Ol)(NWDO»oOOOOOOODOD<ICOOOOOOOOOOOflOOOC 1111.II I lfllf ori I l .. ♦1111 11111 SfF C ri,oo,--onouc)OOOO'll)CM)(IOOOCl(tlCC('O(lncw,cin 
!)l)OOOC,-CX)(J()OOOOOOOOCIO')OII--OOllllfltl I I lll ... ♦+++4 ......... ,,,1_IO(l(ll)~C,)C)tl(JC•-OOOCIJOOClf'JOC(O('C0fWIOOIJOO 
QOOOOOOWY'()OIJOO)OGclOOOOOOCOMDID-ICwClOO(IOGOnC SI I SIIII I II I 1111111 I I IS 1° 111 F f0S-NKIOONlOOO(f'O()OOOOOOOOCi!OOOOCCC:0CCQl)(IOCJl'00 
000'\C)()C)(»o«,O(M)COOOI M N'OOCIOl'l(IOOGC)c»g CQD0Q0000000 Ir IF ff I$ I I It t •• I I I 11 I I , I I I ••• • • t ••• I OC,)i)ll)O()OC)OOf)rrrooaoooofJ'>OOCOOOtJOOCC00C Cf'IOf ~ OOIOOO(t'~-"'OOOOOOIIO(~,CIOCGIJuOOOOOl"IOHIUHIII I • 11 ..... I IS II FIii I 11r• W00W0 -1,u<IODCIOODC)IICOOOOOGC<ClCCOOOOOOM ,JOOOO(lOOIJOOOOC.'IJOOOOO•IOOIIDDt'itlOCilO-·I ..... F n 111111 .. I IS Ir Fifi I ..... )iOWOO'JOl)04)0tloo,'OOOOO()l)OhOOCuOOOOOCCOCCCl"Cl-
-ooooooo-oc.-.,aoo(oooo<Ol•-K .,.., ......... r ■ I ..... llflf I JI a lllfl ~t.uOOOONl>JO('CIIOQOOOCCOGCllOOOOOOO 
DDtluOCOl)()O(l(IOOW IIOOMIVO<M)(l(IQ--~ ttPIUIII I It I I •r 111 Fri I I HIHt@>IPNIQOl•(-•OOOOCCt'OOOOOC(OO(l)nOOOIJOrl 
l'J()OtlOOOOf)O(N)OOOn(H)Oooooonc,c,n,,oaCno(C'-l El OOl)OCJ·········· • • tt• ••••••• ,,.eos 11 ■ 1111 f IOOJOIOOOCOJOO\.OOC"IOOC"- Q4,0CK'O'litOO((OC((IOOCnocJ0 
o,~••-"IJCk>-OJSIO r• IP .. w I r 11 I .... , I I J .. O I I r I I 0,-,0,IQC-ooonoot'Ol)(Xl~(Of'(COOQ(ld•O" 
oooooc~ C OtOOOOil.NX ,Cmo(k.WOOOii!iilCOJOO······ ···I I .. • H IC I I I 2 F 1 I I I ~Jl)COOC)(l(OOOOOCtOfwOnoenoocncc('f)Cf COi~ 
OOOOOCOOOOOOClCJMOOCJCKMJOtr;-OCOO(NXIOOCN)Q).:U:IQCi«)()l)Cllllf... I I ,.. I' • •• •• •• I I ••••••• rs f -·III fl ••• a (A1U,BOC000CnO(COCocooonnD"' 
o,,ooc,cconotoOO<W'>CCCCrWw.,oonoaoCl"OO<'CCt,()(NI00>90011 r ...... , , ...... If, n 11 ••••••••••••• ,,,,11..onCYtOOOOC"JOOOCCOC(COOOCXlf'VI 
oncJDOuOllOOOOO(\OO(OOUOOOO<JOODOOC 100(000000000001111 TI Ill _, 0 It I ♦ ♦ II I If I I II .. , I• I I II I I IX'tJOOOOOOOOOO< CIJOCOOOO('W)On 
oooooccoooonocooccooo001r'tO(.'(.,OOOOOCflOOOO(JOOOOO 111 er•••• a r ••• •• t ♦ ta • • • 1 , a 1 ,,., ..... ,..,.. :>0ooooc:r.oonocccocl'OOOrau'" 
c,oooncOOOOl)OOf)ftO(OOO(,~XMKGOdbi•0►◄,0•··· ... .... ♦ ••••••• t I I I ••• ••••• F. •• 300(J[\000COOOOCC(n(t(ODOOmtm 
o,,or,oocnooooocc.,cooor,oooooc,i10c(nt)OOOl)OOOOOOOO 111 ••••• ,,.. .... .,......... ++ ♦ t t • • •,, s, •, • •••• ••• • •, 0001ntcttoo~ooccoaccnoroooi 
CK"MOCCIIO(lJIOOO(lnvOOC,0,UrPIOIIOCODOO..-,c)OCIIIOOIJI ffSIIUltl t♦+ ... ♦ ltl I-" I [K)OtlOOCD4'0000(.COCC('n(IOO"iill' 
OOOOOOO'O>OOOO(IDctC(MOOOOOOCIUOCCOOOCO..,t0CJ0000'>0. I IN .... I 1111.. ... I I I I r • I I t t .. I f I t t t tt+++ I I I llnoMOfJrrcCCOO C COOC't'nCOOf'Hr 
••M>OOCOO'lOCOOOOOCOOOOCOO-iW'OOOOCGO'JCWOOOOOGltMN•• • ••••••••• .. ........ M♦ ., •• 11 a .. es li(tQCt')()()OO~(('flf')rO('f'IO(WlM 

OOOOCCGOflDCOOOOO(C.000000•'.iOO'iODO,OOr.ODOOOO')CIIMICJ I .. I I••• I a• I• I ttb • • • 11 I ,1 ilOOOOOOOO"CflOC'COOCn'IOCOOcn 
oooooocoooc:,ooooooooooor,~OOOOOOOOtOONJ• I I t 11 •• ♦ ... 1111ooc:noocooOCW>OC(.(\(IOO"f10(W,M 
~coooocax,ooooonoooc.oocnoc,t000(00C:«JOOI"""'·'·' • • • •••••• d I I • I I I I I I I .......... 0000"'00~(0,C'O('f)rCMf"<I 

OOl'00C' ··••1111 .... , ·••atl•IJC IIIJJ II J JI II I CI II I• K II I I M)INIOO(JOIJOOOOC)tc..:,OOOOC:i()Ol)('t(NJOOOC('tnotll'NH>Cl)ffl 
oooooc •••••••••• I I II I •• JI • • •••••••• II... I 2 I I - • • I I .. -· I OCIOhUOODt.J(.(1NIOC<MkkJl)ilCJMOCO(H,OC(JOCCOOCOMnno~ 
Oi)i),001,, ..... 111111 I ... I.... 21 I..... I I. I I .... , t I I ,ooooooooocooocCOOOl»C)OIW>OO(QOOOtlO(toOCCXM>OOO(lrf\ 
0,0)()0 1111 II 111 I 1 LI I.. Id. J Ill.... II CI 2.. I 2 Ir, ••••• , I. I OOAX>OOOOI ,l't)OO(oooooac(l)naCCCOCOt(COOCOf1000"H'W\ r,,,,,r,oc,,, I., 11 •• t I I t lS I I.. • J •• • l • I I 11 I ♦ ♦ t t'90000IMW,OOCOOnntlOOOl'lAft(f)CO('t'tC ,,oo(CION)t'Wlf"'f' 
0000001 .......... 111 I-· 61 11 ....... ., ••• lits U •'"II D:DOOOttOtll((OO('!(OO("C'WJOOOOnocc.ootuCCCl'WlC~)Q(,t]f'I 
Q41IOOO ..... I ••••• I I I •• •• ••••• I ••• •• lllOO()f)nOtn00&'00"'~0nlPl1'"()tJ(rnocoooo,w,r,, 
OOOC)Ot,Ntll IINtlflf I bll II I fl I 11 1 F 2 I I 111111U1Se•tt• C IOl!OtJC>BOlk><'OtlOC(C"OOOOOCOOOOCotON"CC(OOCCOOC'tOOCtl 
l)Ot).N)Ofll ro•rHlllflll 1141 If Ill I Gt dC91 ...... ♦ .... JIIOOl)(iOOOOf'K(OOC'l<(OOOIIOO(OOCCOtnooocr-oec<n'>OOOCI> 
oooooc• I JI .............. SI II I 111 1 I II 111 I I It I I (11QtpilOOQOCO'>Of\CCJOOOO(J(W'WJf'JC'C()00COCCC00-C(XW)OOl(Jt'I 
ocoonc 111 •11 I If • 11 1 11 11 11 11 1 ••• ♦ ♦ '"°'IOOIIOlll)(C'K'OO(IOOOl)OON)l!Olletlocooccnornoooo,,m 
ooooc •• I •• 11 a I 11 JI I.,......... • ... ' I Lui.iOQOll>OCCtlCO(Cncoonc:ooooooo"JOOOtCOOC(flOOMrr, 
l')n' I LI JI • ■t tit I II f. I I 1 I I ti♦ U J I • •tlf Ii I I I I I •• I t 11 I I t•nttOONJ 

()11(!10('oiiiii ·-·········· ·····••
111 

••• , •• , •• .,, ............. ,~('('l()OI) 00000 et II• I I Ill IU ♦ t+4+1 I ····••t-tt 111 IC••· ■ a•• If 11111•1•• NOCfflC"O 
00000 ., CL I U ff II. t •• U U U ..... ts II 1 ■ I JI f 11111 $ t ~ 

♦+t UH tit I J I 111 oe• aa Ill II·····•• .... :: 1: ,c~rn 
••lllet• fttltlllfUtMltll IL MIU ♦ ••• I 1115 ... HI eltlllllll .. 11 •1--i:.i-!O('l)('J) 

•• ,,[ll,00(~' 
(NII IOOOOOOOCJI)" N IG"( 0C ()(! 

CJlll'JIIOOIJliOOOIIC)OQl)C 
•• IOOI •00, IOOOIIOOOIICCMC 
(jl!O()l1<,C)I-J0(!(.0<(~"1' 
OOOOOOC111J(J(!COCO< 
()l)()IIOC,Oi) IOOOOO(lllCC 
0000 oc,., •NI D 1100011<,ooot 

J J I U t ..... ft I ttf t Ufl •• 1• I • I II II 11 JI I I IHIII •tu•::·: fl' I• ,()O'\fr 
♦ .............. ,.tttMltHlllt •• ... I 1111 ............ •1-, II■■• M')Oi,., ........................ ,,,., ... , .. ,..... . ... , .... . ................. ::: &:~"' 

•ea tUt♦ ........................ ,,..... Ult IIIIOII •• ·I :::::::i::::::•-•!•:~ 
I UIII JI ♦ Ill ltUfl♦ ................. 11111 1111 -• -----•••••••• i ~ -

t+ •11Hu ++t+....♦ t-t+ff ... ♦ ..... 1u■ r11 •-• ooom 
........ ♦ ♦ ♦ .......... • .. I ............ , l•INN tr 
.......... .... •·I ...... JI ••• lt.llt•t•lfllf• f'Y\ 
♦♦ ........ ♦ ♦ INllllfll • I OGOM ........... ., .... , ........... .. ............... . 

♦ff..... t f'IIII Ill •· fOtl 1111 
..... ., ...... ••111 ,, 

f++ ♦ ........... , II ••• ............. ♦ 

1)00,CIIJ___ - ♦ ♦ * ♦ 
~(I) 1,1 I• I J t I II ... ♦ • ♦ 
ONl,tO<WiOOOOOCnC .. I I II •• ,_ t. I I l • t,♦ ♦ ♦.. ♦ O(OC"') iJMOO-,o,DuuOC~Q(N,_-0000111511-•I-I• II ♦ ♦ - ♦--aoQIOOOIJN>OOC((OCOOQOOOO'T' 
ocnoocou<>CJ"''0000COOOOW.-•-•IOflOJOOC!OOOOOOOOII - ♦ • CM'CO..CCUC<COOCOl'JOOCOOII 
~ ......... ICIIW l'IOOOO(OUOill- ♦ coon coo, CM ( <N•tCOO.,,., 
Ol'JO()ll,0000 ill • o ac,OOO(lO(<ld G)l)I IOCCOOOC OO<>OOOOOC oc C crocooooeol"' 
l'IOd)t)4I OOUOCJOIIJIIOOO t,OIIOO(◄ lil WIOOO COOOOO O ( f OOCOO(l()OOM -~oooom.,<)(lCICl)OllllncOJOOC ~coooocc rooc-o,,.,.. 
00004lCOOOOOOOOCOWOOO(IOCJ4r)IIOOCOl'JOC!000000V • -O("nO(Ct"OCCCW't1<'t1...., 
()(NIOOC<JOil(li)(IOOOO~OUUOOOOOOOOOOOOOOCOll(IOOOOGOOO I 111 MV'♦ 11 C 111 -♦ l'OOOIJO('()OC(OO(OC,,,C,Cnt>" 

~5i~00 

.... ~ •• u~:!!§l!!!i!!!ili!!liisE~EiE~~~JEE 
OOOIIOOOOO<IOf)OIIOOw,_A-OOl«IC ♦ • 11 IS IICiJftl -►OO<lOln100(lltOOOOOIIOt'COOCOOCCOCCGnnC'Ol'Jm .,~ro-JOOOOl'IOOO I Do«: .... • • ..... ')CCC,OOOOOCCl)O()COMOOOOOIIOOCOl'OCOCC(l!rcooooroco 

~.wooou1xolOl)l.eoDOOC ♦ ■t ~ iliioc,o.· IOOOf!'l~'>OO'IOO~~"~-oo,,o0~o0c:c~ccCW!Clooo~ 
CKIOC,OOO,IOIJU()O()OOOl)O()IJD,,uilll lll-"lOWICIGCM!~OO ..... ---~ -i.~§ ~'-""""""'-"''' ••• wv ~••• ::::=====~II.Oki< woo :. 7:i7--·~~=~~==-,;; 
-OOIJOO'ld)(IOr'u0000000<11)(1fOOO'JIX',w11oou,H1GOOO•H.,ct••• 1 u r I ~~':oooooooret,o<OIIO<>Cllftt• 
oooooconooOOOOOOOC>ODOCOOOOCAl"JCO,OC,ffiklOOO(-HlfHUIIIF F I ;;:-'~ooCflZ'JOOOC(C'O(ltMJ)OOfll"" 
oooooccoo-cooo,.oo<JOO~-""•''''' ._, • r 11• 1,s roa,o,..-10<-ooecooonorc.,,.l',,,,,_M 
oc-.OD01JOOOOClOOCOOCf\C1WlO'!OOOCO'l«(<l)C)e DCi m.' I ... • .. C<HHICNIOOI--Cflil(I( (CllfO<I00('1'1'1' 
rx,o'J(ICC>IOOO(ICNtut>C< .,, fQ(j()()(N,00, l()C<JOOeooc,au)OOCil)I IO ' •• '.. • .... OOIN)--IIOO<'OC C coc-,.,or-...., 
OOOOIJC (lr)OO()IIOf'()COOO,,tOO,JO(IOOC-CUOG.•kJCJC»OO.... rconooc~ OCOC'<'JDC(f!OOMOC<''""" 
'W'OnOC<'O'l'70000001lCOC"· rc:ooor. •• • • • • 1 • • u • • • 11 •• • H oc,M)OC"MIDuOOI'• ICX)OOr~cruc,,C rn,c,oc,or,reoa, 
~O)OD(ll't(COi,t>OOl"iWa"J •• • ··••t•• • 11 I ..... , <'nnn(~NW'IOGCOftOOOt2«ocr~orncn 
Ol'Oi'JOfKIO'IOOUIOCt ~, l'IOr oooono,t♦... oou,w,o-oc roer.ffllHJC'.,,,., 
OCO<lOCCOOOC)JIOCCl'J<C.-tlCC)r)(IUi)I/♦♦ CCIIIOfWJOCQJiNIC-~Ctl"COiWIOOON• 
00(l(l0(CC-,00000e<ICOO<>CCOll<)II/ ,.. OOU!-CIDOOC!IOOOiitlCCOoGOI~ ICl(II 1m 
OON>OCQOf)f)COOOCMOCOOCOOf'JOl/1 U. 5 e d II I I I • OtK'tWJOOO'tnf"~O(C'OOCJNC'\~""' 
oronoo<ooooocrcocc:ootoot'MIII... ===oc -•111roaooo0<a000Cfll!CC'f'MOO>M 
<l()f!O~OOCW,•liiiiOOOU .. CXIOOOOOOIIIIIIUIIIM I 11 I I IOC~-C:tflt'COll(ll!OOM 
oonoOOOOIIOOOOO('t)(000CC))IIIIO,..., ... ,, I 111 11 I I.,.,. t'()o)flll(C,,l(-100ConoclOO«n<'C-
-O(JO()OO!IOOO,_lOilil'J'llll ..... l I 111 I f I Olf'Jllf-CXMIIWIOC«lt'JOOiltCOlltCIIIO('fl"" 
oc,nQOOW')(IOOOt'Oll(ot'!l~lll♦+♦+fl I 111 II l♦ I• 04)l)OOO!Me-nocOOOCl"JCCION'<IN'CD"fW' llfl•--°""' , .... r1os1 It I••• - •- -nc,t_,ncc,,c,tonc,oo,oo ocoooccoooounou,cooooCIOCIOO 111 , ......... ,,,,II••••• I I•-♦ --coc,IXl()()cc,,u--o,,on 
aocooco•-tJC--,ooo/11 I .. ,, ..... I II, ...... I,,_. ++ OOIIOOfOO.-o<l a, NC ■>OO.IOIIClll~Cfll'1()f-"104JU-IIOOC(COCCCCOC-
' •• IQOOOJlbuOOOO<I• J<OO,,OIFOOOl>f/ I I I, ...... , I I •M •• ... ,I I-♦ C('O(JJ)f t'O(■IOOOCJU'10C()('0000C COIINJIIOoe,>M 
oCOIX'CflOOOOi ""'°"', a c CllllJCJl>II I , 11 ,.,... ,. ....... ,.. ~ rr r 1111 OC' -ltl4 •100000oocr-Cf O(IC01,..... 1,rr 
--C(D(C000-11 • .. l l♦+♦I , ••• _ .. ,.......... QOiMI -oc- ---··•-(CO(\Cf\jl(ICJOIIM 
_ __,.o,OOOi ua w101••••llt♦♦ ,.•••••I.,._.... --•--coooecor,oc,occc•cccf'JOOO(',,., 
, . •• tOOGOOiJOOOOO'')COOOC,conoo•• ••••• ' ' ...... ',. OLd C.IOOOt◄O M ....,, .. IIMliOOOO,. N)OiCMM)i ,G(JO)CIOvOOOO')O(ftlOtO,IO(l(IOnn 
~OiMJ0O O JO( ~G_,.,,,.. • ... •• H♦ .. ••ff•• r • I I♦ ... I #Jle I I I N N110i~Rr'JO'CIOOCWICC«-«J01~f'N>OfW'ON"WWWIC'G)()l)l,O(CO<"'«'OO~on 
Olld)l,r---lCl-•I I I ....... Ill I.. .. .. p , .. IN.Ht iii 111=·*-~IJ0-00000(,,._.. .. _C! coooccooc,,,,a,11)11M 
___ ,,ooooocoo.,,._ 11 ',..,,,' :: : : :::: ::::::!!i I ctooOOC-Ct<KN-•-0..,«1"" ""IOilO' ""_,,,,.,,,.,ccOO( Ot'fltlor,on 0,◄IOIJC()(IOl)-•ICIOIN---1 ,, ...... ___ • - -------- -■H■ ·--=- -IOOOIIII DD __ .,-.ooc __ tMOIIDC<ttl<'Ct,)()!)l)d\O'l 
------■IIJl.,-.•••1/.... OCOOwuOOOOOOIOV-tOo>-~ooo«IOOOOCIOCCOtll'CNl"" 
!)JplQOtCIUOOOID«vOOOf-H>hiOII ---1 a C'l"-OftOOOO(C,,OC:~0000-,00,-JOIN_,.,,o,_JC_,<JOCflCOOUIOC(O<l(tOOOON"' 
OOOOOOOi J ill M 1111rtc,--k.,.,....C)OOOClil(lilil-CJO!K~Olll)ll( ___ "JCcnooCt--tCIIOCOl-.»n" 
,.,,.,00"00000..,.~~ a c v •• •'-' 111 oat c co I a or,., rooNPOl.'OOCC~ •NOklDtw.o.w,a,ooooc<IIOfliOl')(IO-t:.Ooooc,,ccono<c,o<.t,t1oomoc roooooo< coc;cconoorO" 
OOCIN D (IOU O C □ CC OOCI- C o-QMN'IC;dlONk-.WC• 00< .IJCCOC:(I llC D 0 >OD""°'IOOCl'<>CCIOCIC ___ ,_,,,O(ClUOOC:"ODOOOCCOOCCftUNli'M 
~OOG(OOOOOli 00CA100-0C-..-OiJOCIUiWWWWCJ)( 0 I NO►IIOQOCa'.iOOIJN or,oooc,~c~~.Or. coowa;l'l(Jrtw) 
OOOtiOOOI CO C QOl!CIKOOi O C • N [ll_,.r,,,ooc,('()19)0( ... IIOOl"JOOlll)O((OC(OOOOOIIOrtc'JlflOOOtto'h D , C4 )((OJili(IGIWIOCOO-.!OntOConoor.OOGKJOCOOOO'.IOCCCNOOOOCltC'"' 

........................................................................... au,A .......................................... , ........... .. 
ONOl ll11 111111111l&ltl11l•·'''''''"'u,,,, •• ,,,,.,,,n,,,.. •• , ......... n,a,,, •• , ............ " •• " ... t1, ••••••••••••••••••••• ,,,,,,n 

♦OJ ..... , ... ., 
.. 11 .. ,, 
.. 11 
... u 
.. 11 -· _, .,., .,., .,., .,., . .,, ., ,, .,., ., .. 
nu .,,u ., .. , .,., 
"" flH .,,, 
•>II .,,2 
••II 
•101 
•JOI .,., .,., 
net ., .. . ,,, 
♦ Ill 

•hl .,., 
•1\1 
•na .,., 
•1•• •n1 
•1u 
♦211 
•111 
•t•l 

"" I .,o, 
•101 
•IO 
., •u •1., .,., 
., u ., " 
•IU 
•&ti .,,, 
""' .,~, ., ., ., ,, 
•Ill 
•111 
•t n .,,, 
♦II\ 

•10, 
•1u1 ..,., .... , 
•01, 
0091 ..,,, 
♦OIi 

•0•1 
♦061 

"O~l .... , ... ., _, ..,,, ..... 
"011 
♦OZ I 
♦O\l 

~II 
4001 
♦00 1 ... , ..., .. ., ... , 
"" "" ... , _, 
..u 

"" .... , ... , .. ., 
••u .. ,, .. ,,. 
.. IZ 

"" _, 
••ol ... , ... , ... , 
HSI 
HU .. ,, ... , 
•••• ... , 
··•1 ... , ... , ... , .,,1 
"'' . .,, .. ,, 
.. II 
S-01 
••01 .,., .,., .,., ., .. ,,u 
., " .,., 
•hi 

·•"' .,u . '"' ., .. .,,, 
a,11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• I 
I 
I 

I 

' I 
I 
I 
I 
I 
I 
I 

' I 
I ., 
I 
1 
I 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
1 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I \Fig• 1-1-49 

- •••••-•'••••••••••_...,_,,.,, ra11,,,,._,.,._,,,,, .... _,,.,,.,u,,_,_,,._,,,,,, ... _," __ ,,,,, 
111r1r1,a11111a, 111,a11111111111111n1a,11111,111111111111111111111111a111111111111,11111,111,11111,1,111111111,111,11111,111n11,1 1 

I I 
I I ---·-·--•--·--··----------···--------------· --------·----·-------···---------···-------· -···--·--· ...... --........ ------·--··· --.. ---------- .. -- .. -·· -·- ---. 



, 

... LU -- ·--·--·-
,.ec, ... , c, •••• 

1-1-57 
,...,,._,.,_ .,_,. ... ,, .. .,_ 
... , ...... ,. "''· \a- ., .... -·· ·-
<1••1 Of .... , ... ,. •OC:• ··- ·'"""' ,,,,.. nett w.• .. •1u, ._ w.,-11.,, a, •-

• ., ... ,. H 100,0 l- 1111 -lnU l-t
Of_t_t o, l-K .. I -•lfK'-
10.0 ,,.,, -······· 

<00011 .. ,oe,--nr, ,.e.11111,10. •J •-•-
, lAS ... l•--•11 ........... , 
Olfl ....... flf'II .1.c., ..... ,. fe\-..it■ , ••-.,rh• O.•aa.. .... e. 

s.,Klte 1.s,9-• , •• .,_,ft. ... ... ,_,. s.a .... ,,, ,............ • ...... . 
""C ....... , 1,1___ ••-'"-•• D,llll .. , ._,._l .~1, 11, ► llU 

hff•t•oo • ,.tf1111t•o .. 

,.., •--I( Ill Mt 1.-. IIH .. (00111D U r-. C"'ftC19 0, •- 1_.. ICII UU 11 
•U II '"' flfHfl"" 0, , .. <t"'IGID OI fO(" -·-• (fl , .. , (fU tlfllttC 
, .. , ~•u ev11•1 ••• un. •--1< 1wr•••t1""' .. , ,., .. ,.,. , .. "" ,,_ ...... u., . 
.... ,, .... ,.u .. , l>f' , ... u- .. ,. .... "'" •-u ,..., "" r••1 Of ,...,,,. .. , 
IHlll -•-- 11 .. fl n "" lll':lt l1ttJ .. 1U Te l .. lllllUI I .... _ ,., .. ,,oo a, - ,.,,, ••o- ,.,., ,u .. •111111 ..... .,,.,...,,. ,., .., •-u 
,,,.,,. ,,.. , ... 1111 ,,.,,.., .. -.. •c-11111 ., -u •o • ,_,,._ ,,.. 
01.,., .. ,00 In 0, , ... ""'" MU IOlt .... ••-C .., "" lhl, V8U8•< 1""9t '" 
ltll U & (Clltf- lllff•• .. ti N ''"• IU•H•0t1 -• lnfl"CIHIO IC , .. ...... , '"" .,., . 
"" .. Ult - II Of IUll - llftlffC'III - .. ,,_ u• •u 1-tftl 
,,_ IIC• 11.fll•t•"• 11.l llUlflOII I- Alf •• "" •-- .. _ Ml ""l• 

...... ,, .... • n,.,, .. , 1,c11u, .... ltU N•h- -·· 

a. NII Cltff• -•--•• • COll\ft1u•1111 ICU, tllPUflCII "" 
Ill- - , fllHUCla "" •· .,.. ,.,, • .,. •• ._.. .. , - ,r.ue,,uu11 IODl, tu-.. ... •-

-•• ''" °' ·-·-·· ·-•-1( ..... ~- ..•.. - ... ,. ·-·· 1;•1 , ... Rll'WI( -., ••••••it --• SC•f I •N•Mllt 1 .. 1. 

u-

• • ..... 
• • ---
t - -- ... 
, . ---•• ---I • -- ... 
• • --·-, . -- ..,. 
• • .... -,_ 
• • - -·-, .. -- ·-II • 

..... . ........ ,. ,_ ,,. 01 •• • ,.,. -~fl- ta •tao lfWfl ... .... , ... ,.,, .... • ••• . ... , .. , .. ,, •••• 
,_ , ... .. ,, .... , .. . ... . ... ..,, . .. , ..... 

_.,,, ..... ·-~·- ,o HC" L'1rtl ·- •••• ..... . .... . ... ···" ··- ..... . .... .. ... .. ,_. 
..... ,..,.,1111 o, oeu ..,, .. , _.,., Ill ·- ll"' 11111 ...... , 

llffU • I 
•I .... l .. \ 

I ' • ' • ' • • ···-···· ........... _ .................................... ____ .......... -...... -.............. -... ·-·--·-·-·-· IO II ----- --·-· """"' ,,,,,,,,, ......... • •• ------ ---- , ... , ... , ,,,,,,,,, ... ,..... . ..... , 
•··· --• - •••• 1111 tlll 1111 NII ........ - - ... -
•--•• -- 11•11•1•• IIIIIIIH 11••••11• ----· --·-· ,.,,,,, .. ,,,,,,,,, ..... , .. . ............................... ._ __ .......... -..... ._ ..... .-..... ._ . .__._..,_.. ............................. __ ··--· ., . ... .., ... ,,.. "" -· .. , "' .. . 

• I I•• -I 1- ••I 111 11 r •11 Ill , .... , 1• •1 IN •1 I • = = •· ·• 
1 I I• ••I •·· Ill Ill Ill IH .. , 1• _, IN... • I 
1 ....... ,, .. , .,,,,, ...... ·--· ·-- • " ... 
• Ill •11 Ill Ill , .. fft t• •1 •• - • , I 
t II• Ill Ill Ill l,ff ... •• •1 IN.. • •• 
I ... ... fl/ /If lff ... ·- -· ... ., • I "· r Ill Ill ... ... 1• ... • .. - I 
e Ill Ill l,ff fft • • •• ... ... I • 
• Ill 11• It♦... •• -• IN M • I .. ,.. ... ·- .. , , ... , ' . 

II , .... , I• •r ... M 
" ..... , ·- _, ... Nt " ,.. ... ·- .. , ... .. 
•• • .... , ,_ -· ... Nt 
It ...... ·- -· , .. .. .. ·- _, .... . . , , .. -· ... ., 
II ·• .. , IN NI ,. ·- ... , .... ,. ·- .. , "' •. 
II •• •1 •· •• ,, , .... , , .... , ,, ·- .. , .... , ,. , ... , .... . " , ... , ... '" ,. , .. -· , ... . ,, ·- .. , ,. , ... , 
,. ,. -· ,. , .. _, 

•ntou .. 1-tltte •• _,_, ,,_ •u •U>-111(.e•OIIIN CllU 
-• o- ,er.,,.., c,,,, ••-

•-•••u cuu • 

., • 

• 

' ! 



----- -- ------------- ---··-----·--·---------- - ·----- ... ·-------- 1-1-SB ---------------------------------.. -------------· .. --------- ·--- .................................... ..... . 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 

' 1 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 

' I 
I 

I 
I 
I 

' I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
• I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 

: Fig. 
I 
I 

.... , .... , 

... u .. ,, ~, 
..,H 
..,ll 
._II 
•..»I _, .. ., ... , 
011 .,.I .,,, 
O H .,., .,., .,u 
4 )11 .,., .,.I 
OU 
.,)I .,,, 
•NI 
1' ll.l 
.,II 
• ooz .,o, 
• 1• 1 .,.. 
OU .,., 
•1'1 .,,. .,., 
•1• 1 
•HI 
4itt .,., 
4 1•1 .,,, 
"" •111 
4 111 
•111 
4111 
4l0 1 
4,01 .,., 
0!41 .,., 
"" 4 111 ., " .,., ... , 
•IH .,,. 
tlU . ,., 
•tu 
4 U l .. ,, 
4111 
•Il l 
411 1 
41 01 
t10 • 
-1 -· _, .., .. ..,,, ..,,. _, _, 
•otl 
wtl _, -· .. ., 
"11 _, 
.. II 
40U 
4011 
-1 -· ... , 
-I ... , 
, .. 1 

"" "" -1 
- I _ , ... , 
-1 ••1 
" " "" M J7 _, 
"" MIi -1 -· .... 1 

'"' ... , 
IMI ,.,, 
"" _, 
, .. 1 

'"' '"' .... , 
IMI . .,, 
UII 
IIU . .,. 
HU 
1111 _, ... , .,., .,.. 
... 1 ., .. .,,, 
"" .,., ., .. .,,, 
"" . ,., 
""' .,., .,,. 

.......... . ....... ... ..... ..................................................................................................... a.u.&MU 
OOOOll l 11 1111l l l tl llllllllllJlnlJJIJlllJIIJ1tttJJJ)ttJttln,,, •• ,,.,,., ••• , ............... ~ ...... ,,,., ••••••• ,.,s, .,.,,, •• ,,.,n,,nn ,_,,,,,,_ •• ,,,_,1,,, ... ,_,,.,,,oe11,,,.__._,.,._, ,,,. __ ,, .. ,_,,,,,_._,,,_,1u,, ... _,,,,,_,,u,, 
11•1•1•111•111111111•1111111111111111111111111111111111111u1 1111111111111111111111111111111 11 11•111•1• 11111•111 •1•1•1•1111111111111 

O(IOOOC COOOOOOC OOC()OOOOIOI ioooocconoc~OOOCOO( (OO(-IOOi,i-.i•W••WIC\lOCOIWl()(>()nOOl"iolG4000C:Oi IOD(IO-CCCOCDf < lOCC OOO<ICONI 
ooonoccooooooo0u< ..-oooo-•ocww,.,,oeMOeooooooCCOOOCIOG0001.-Ci ,_t-<CI 1-n<)(C')(Jt,'(li)Q)I t w--CICW!nC'OOC<O«_.,.,. 
-~OOCCOl)O(P'OOO'OCOOOOC-COOOt•WI< (t'()(OIIOOC)O('ID'IOIX< Ca .,0000,:c,,cc--~---oc.-croocoooooom 
oc,,r,ooc,IOOOO<NlOOi'--OOCl--<n>ltCOOuOOOOIIQOIIOtlCO-a G..-»•M-_.,,ocmoo<(IOOl)()O(-!IOrCOOccrcccl)()()OOm 
oocoooconoouooc>"r-N><'OCJ('COJOl'(OQOOOll<CDOC-••••11M>IKlOC•-'-'w••**•-,>WKOIIC"OOOIJOOCIO ___ ,.. co .. cooo,1100.,., 
()('OflO('OI-MO'lOOOOOQ~-C-IC)(-C('(ICCOC(COOf'Oh•-••O-... --·JOO(OOOOOOCC)OOr''OIIOOOO(~(IC)OO()lt(llt 

~000:-o~::=,;::::;.:::;::;:;:r; :;;: 111 :uf]!] :=-.=:==:"~~== 
=--~~=-~==:.::::::::::::r ::::::::::, Ill ::: ::: =~~~~~~-== 
--,OOOOC-0,.-X)OIIOOOOOOCNJC --··· I .... I I JI UPI I d ---~ccoocconomcn 
IIOOOOC~~IOCIDOC-«»-M•••ur JIU II ·• J Id N'"POOOOOOt'M>OCOOCIO'IOOOOOIM>'liiOOCC<OCCODOOl'OOO 
-caoC"OIXJOl---c 10-aren1u111 r r • a 11au11 1 -------.oo«ooc11,oo.,oor, 
()C)()(KIOCik.'OOOOOOOaJO ---►.•i)( N 0>00 19 ... 11111 I ♦'" • I 7.. I J ~ l&)O()l•'llCC'>Of!CC))()llOOOOOOOCCIOOCOOC COC COOOOI• 1()1 • ~~~~==-~i~;· 115;;~~~ §~~~;ii l=§~-:=;~~§lOl)l1C)OC)t)O<~::=-"i.«:<.!c=~~~:~~= OOOOOOOMOOOOO<> ,_..,,_,oocooc:o IOI)•_, ___ 1 _ ■-■-~ ? . -? ? -••• e • .,,_ - • ·: ...,. ,.,_IOI)(,. ,n.-cooocn0c Cl')C CMn<tOOM 
,-000COOOOOOOO"l00)00000l•IOOO('C,J(IC)(- : : : : : : ;. -OOOftCOOOCIO(l(,OrlQCJrOOOCOCCCOCCCOOOCO('([ 
OCOOO-OIIOOOl>OOOOIMOOOOIOlJMnOOOIMPOOO❖CIOVX JU II I HI 11111 I ,sn••++tl. •r IP·-··• -OC11()1)PNW"'COl>IOCOOOOOCIC'->.-COOCOOCCCCCOOO(OOOO 
Qi)O<WW'CflOOOOOO(')COiJOO'NJ't• POOOOCC'OOOCCIIIOOOOOGC1l J• 11 HI d I I I I I 7 • • •· • • - ;1 • ~OOOOCOO<nX~COCCOO(CCIICC.OO~C'OGI 
OCOOOCOOOOOOOOCOCC0•100000l)l)ol()(000CCIIIO<IOOOOO<)()IP U 171117& I II tie Pl I I I I ♦ • Wl)OOIJl)'Kooonc;OOotlOO"'"''XIOOll()P)Pj(j(rf'IOC"'*'Corl/71 
oooooronooonOOOOOCOOCIOl)I N POOi •OCC'IClCC-·--J II I 7 •• I $ • •• I •• ·• I •• I I I I I 9 • O•IOIO.OC:CQOOC-r.C <r 0( (lll()C('t\C'f'" 

onOOOOOOOOf'llOO()l)OQOO,-IOOl'IOCOOonr~§s 11! 
5 
i 5~ ~ 5 §: i l i :: : . . .... . . .. . . -•►-•JOI ,oCMOOC OONN)(.(PO)(ICCOCO"'()OCC()"("rf>OflOlltr ttrOl~"itJO~CCwlOiPOOOC>OC'f>OtC'>t'CC ♦ JIit i It J MHH-l'>OIWX.O'Jl10fOOl'oonax>OCCOOODOt':CCOOCt'.'Of'\C'Cl"M 

':)n("roooo,.)00,Ci()O »c~---· I BP r •• 1)1 -OOUO•JOOOM('t'(Jlt"ltWW'(C"')('O(()i"Oil)('()C (INK C.J"lt,f"f'l(I) 

nnn,)O~ COl)l~~+++t I I I IFS - WO ►#M)I); iO • "'°fOOOl'lllOOO'J4lCff"f''")('f'W)(O"'Ol'li K)OO ~ 
uooo \,()()IX»oOC)OO(l)(JOO »h0001Jl>Oa000000(00000ffc.o,,w"- II •••• r N .... f •• I t I I I t • I 11 f I ,, JI CHICDJli ,..Jf COOf'. C t()U)OC anorcr-c Ct'..(10 l C (,C('mr('OOO'I 

ocoococtWJOOOOOCOC.OOOO(U)fk)(◄JOC)COO(h •. COCliOOOOIOJ ... ,,, , ... -····· t ••• ' • I I •••• , $2 OCUOOOC)l)l)f Cf"ln()( OOOUOO("O' ,-acc~C(Ct'K"'(l'J)()((JN"l"I 
tmO(M)()C()iJOOOnOC))ttoOCOOtlOOOOo•COOO(tC~ I I I I IT 12 I f J It I I.. I j ·- 1 --·••IOOOO..OOCiiOOOO'iCIOOOO{otll"("nt)( ,n,.rfWW"!Ol."C')Ofl 
OCMOCCmcklOOOIJOC--IOOCOOOc,oc,c)ft)OOIHHIII RI H IJII I 11 11 •tt 11 19 JP I .,.,...,, __ nnoooxt)OnOCor.n"""f cr,ncl)[l()Q(lhlY' 
., .. oooo~nt--POOI-0000 II I II ... 0 II I I U ... 11 • 7 I d I l(M)O,W •Ko._, o.o ■->JC .-CCC 00< <Corr (n(l()l<tl(>'l 
uOOOO->Oi 0.-015C l)()(l CIJhOCOJOO(OIN!i-II I I J ... I I Id I ....... 7 II 119117 91 V 1WIU<l00-l( mooc OOCX)OiPC'O>OOtMnonl'rco< cmncoor<-
'lf'OOOOC)f tOOOOOOO')DOIIO'J<OOOOOO }O("OC"~ OOOCIIOOCCCW'IO• I Ill F ... I t t I tt I ••t f I i1 XOOOOOO•JCOOOl"C«i~CrootooC<OO(OOt"I~ 
~CvOl'OOlllCKC'OOC'.kCOOCIOiJOOC; JIii •••• I I ............. I I JIii I • Z,OWliOJOOD(Jf'O')On('cnc,t,ot)()tY'lt'l()r~ccnccfWY'lf'(lf){T 
OIIOOOCOOOCCOOCOOcor.uoo IOOO OOOOClOOOC-OOf •O I 119 IF f I I 11 • ++tt t • I I If 111 7 OuullC- OOOC:ODC'OOOl Ot»OCO<ll'COOC COCC('llOOC)ll<l'I 
00(',n()OO' KMJOQ()OtO(!~OiM OMOOOOOCGOr ,C, J 111 Ill JI d I I ..... t J CJ J II I I I I 3i OIWJOO>, ,CC.,,e« ('OOO(N)r)f J)i N IOI ,000,')C COC{ CtM "OCN t'"'""I 
oooncoooouoooceo< OOOO(<IOOOOOOO('QC)O(_.,..,. I" "" I I II • .. .... I.. I ,, 111 .... SO>OiHl()IIC.,,,...rno<'OOO( ronr CCt•lOOOf Cl'CC('tlrl,,...,11" 
""60000I ,,.._ <WO IGX>OvOOOOC'?OOO- - II H 11 .... II • • II I P • I I I I • M,00,IOOO•lC ('In()( IXl-<>l (~"0000 ((MC ooooonm 
C-.KIOOOOOCOODOOOOOOOClOOOOC»r<OOPPGOC-- □ G..-011111 .. , I • ... ...... Id 11 XIOIIOIWJO,K~Cl1<tunno<I0-00M"Coa.ccroorrnn-M 
OOQOOCOO' ~iiOh01JtA-C0000C(ll,,1 MM M N W • II I I •• J $ I ... I I 111 I I Id J )Ol')CO N')rN)f';(nOf'KOOCIJIHA O •nocnn«)Of)t')( ( ~ r ~ 
oot,,IOOOO(Jii«IOOOOCOOO~COOOOOC,00001)111111 1 l,, I •••••• II tr J ·-••m► >C'C'Ot')(l(NW'JOtW#"'W)O(l(r-ror""ICC(CIOf'(~ 
(N 'M" MW)() • .,.,,,ooooooonc,oo,,of)O(',nc.,('0,HTK)OIMX)OO JI a I F I a I ' ••• I I • I • J Mi ·•,oao. )Cf' ION' Cro,t'IN't"IJ ~Cf t'o,,rt,,.,(cnor a,cna)f"rl 
OCOf)O(l(0000000<"'1(000' .oooooor»OC),OOC(DOOl100IX)OC)JJJI ·• I lC I•· t •• ·• I ee d • 8 I I & JI fl I 11 J J IC II f POf'fYl(W)CCO(("nr)(CftCCCf'JOOGlrYI 
<,fOOOOOi'li,oooooonOODiJOOPlO)CllidlCe:,oocotQXIE ►< 1 111 , s rrrrutttn 111 ••••••• uc--onoCrOCtf'OO<Coccooooooa-i 
ocono0uOOOOOOOOOCOOOOO>MJOOtiN)OO()tlOOOOOUOIMMMVJI Fl J ..... , .. ,.. I I ........... ''" ooannocr()t)COf)(COO(CCW'tiOOQ(7l 
noouon01iOOOf,ooo,<:cooa.o◄ iNJDOCK:JOCCtOC()OOCOAU • •••••••tt11 t rr•r re,, r 1 ~ooccoocncrcr.-t1cC'fX>Conl'Jl 
tfflC)(• ,()C)Lll:)()OC)IOCtiCOIO l)O()hlON~..'JCCtlOOCOOOOf K•IQNID I19I:P r atl JI IS? r,11,...1♦4 I. I I I I I• 11 f • O<W'W>OO"tW'tf'lf'IO0CfMrOl'X'Ol'W'('n 
onoooc:,:; ,ooooooooccoo«~m>OOCOO))fit')DOOO I,, I '''II f ............... ,, I...... I II l.A)IJO('tOf"O'ION\<1((()/"(("QOC.COfY• 
- ,(11-P<Nla C C~NMK<l'rO• -.aou I • $ tll I I , ... ,..1, I , .... tt ... I. • • a OOOIPOGtrootOO{(OCCC(Nlc:orw,r, 
OCO'l'iC:00M:)f)IUJ(IOCOOC0000hlf)OliOOCOOCICOOCeooocl)(J(\IJIJtllldd I I .. ,,,,,, ...... ,,, IT 111 I ............... I IC ,,arz,1,ooocC"CotnC.CCff"~ 
~OOOC:0000----COO< 'IMNIO M II I 1• I I I 7 Pl 21; II II II 1•1+ ....... ♦ I.• RI z II di OOOutOCKOCOCOO( (f'I()( OOOOOIKr> 
~l)OIN'(OOOJ(JIJ,M)OJOO(ll(ll:I l(l(01(\,,PQ I •• • • • ..... dllllll ... 11 I I •~cc,occccrre0cco0<coocl"C'tt'T' 
QCOOOOCl()O()iiMNIOO)(ICOOOCOCJf10CID<CIOOO(OMN l)OODOO( I 'I u . . 111 .,,,,,, .J' a I 111 a.... 00f't"t<11f eooool'.N'JCrrcccrw>c<N'O"' 

--·· ,_ ---oKC>JOl'C<IO--«•llCK. Id I I "'" • • I • I H ... Pl lrl()l)C)('l,i,tO(ll)(J~((orOOOOCOl'OI' 
-C I/fl. I I I I C->OOO•NICCX-UlOCX>)CC1lCCNWtClOOOI' 
O'l'.tOOCI tfflJIIJI JI Jd I I I I I IIJf llf It II I I 1 P II Ulllll#J •• TIii 0:00-IOC)(J()Of'COOCCro(l)OC"(C)JJ(l([CCC(OCCC.t'Ot'f)l')OC(Jl't(J"I 
-- ""'""" -----z,iccooccc,,,c'<l~ccCtM:crccct ,cccoccc,,-oo,o• 
OOOOll II 111111 I 11• • • t • I • I I O NICO me COOOCOOOICIOe())QOCCtCC'IO C (O<!CC!OOOOIX'O 
()Ill)' lOC I If I I I I/ f+l't • • MM t()ID)l,C: (lOCCXOOOOO()IICO)()Ctt,('1)( O()(COOC--
,O POCIC I I I 1111 I,., H MHHWWIO)t)O()Ol)()()O('.vOliO<)O(' CftCl(;or<l"ftOOOO 
OOUOO<l l l 1•t1 111 t I I IH• I IUIIIIIIIIII. WWWWWIG('OOO(OOC,OOOCOl.l"'tCt"OOCOCC(CHCOIIOOOOC'n 
OCOOOC , I I I +I I I I I £ li0004 OI ■ « ( 000(. COCQJll.· Ob l(l()t lrCtr: tK"'f)(J C"C"OC OOOOOOf'W" 

tWCIOilO ....,lllllll♦t• • • -rtl(-QOOOOOOOIOGCOC~O'ICCOOCOIINIOOCl'l 
I I I I I II I I I. N NWWOJCKC,,COOOOOOOOOCOOOC'IJ('OC:00(( M"((XIOl)Ol)m 

I I,.' I II' I I • I m, u«cnoor (l)OOOf 10001)Qr(f'('O("f)C ( COOCOOOOO(l(J" 
♦llll,-t tit ◄ WWWWJC(IJOO(QOOi,OOC"OGOIOCOOOCOCCCOO<Ct)()O(XtO"I 

... ,.,,,,, .. OOl)tT 

,,,,,,,. -···· I" I... ..... ONXI" 
,,,,,,,,, .... I I .... ... • II I I I ....... [ OC)nf"r 

IIIIIIIIH tttr • II II I I • W 3d d I OOQ('('I 
II I II II I HI d 111 I ~ 

... IIUII 1111 •11!:~:~~~~~~/III I II .. ., ..... •,:,,::• ::111 = 
J ¢ U I .... ltU. U II ••• , II I ttl++IIII IIIHI II I I ] >Oulh•• ,.....~••• ............................. ,,,u,u,,, .. , , 11 II 1.uca-0 1 

U. IP • U II HI HU. tH I •t II It. ♦1111 I U t Ull 11 ON'IO'" 1• I ......................... ,,,.tttrUttt•U 11• 1 W I II Ill IJJII II KOO(J') 

II 
IN)C)()(l()l-■)1-
j> M DY;(I IHIOOOOOO<O( 

,, ............................. ,,, •• , .,,,...... .., (l'I 

11111 l#ltM f u• I lll'tl,..fitt It U U •· I ti 11• I 111+4 I I t•r J tlOl>Or' 
11 .... 1 ... Uldlltlll++t,IUU lllltl fll"II II I I I I OQOC'T' --o,-rooc: 

OOOOOOOOil ; ; CC))O(' 
000,IOOC<X>OO 11 l>"<Cll -cOIXl'-"t-C 
oooonOCll •NIC-C 
000<,,,_,C 

'lftOl»O(()()()t-

ono~ 
OiOOOOC•t0<-00-
l>'IClClO()l)(J-..,0,N MOO 0 
OflOWOIW • N>o. C l5C)Q 

10UOOC) 
C,00,,000 MJOOCJIOOO MAOI> A)I M MM IICIIOil)tOJOOC 
IM)OOI rf!t IMr(I 00 DliO'NJOODl,000000, 
Of'ICOOOCl,OICI 00irHFH&D l)CA)ODCJilWj(')OjtOO')OOC.OOCOC,OC
llOOIIOfilll'M-(Ol)ll(-tOf(l)C)C(
l')f')(')ODOt◄ ◄ W ~ » • fJ C "°"' M W~C. WC 1,00,t 
-~O(<-O(C,,OCC 
OIIO<POCCP()IIOOIIOOCOCXIO'~Ot.-C: --..,-

,..•••••••••+11,,_,,,..,,,, •• ,,,,, ooin 
•• .. ••••••..♦,,,..,. .. ,,.,,,,.,1,,,, ooom 
,,.... ......... ,,,1+++♦+ll♦llttt1,11tr Old Ill ,,,. ......... ..,,,,, .. ,,,...,,.,,, 

,,,,,..,......,,,, ... ,,,,1111111•11111 •• ,r 
llll .... llllll.,..,ll•lll•t••··••111 II ,,,.,,,,,,.,,., .•.........••.•. ,, .. -,,,,,,.,,,,, .. ,, .. ,..,., ...... ,,,. ... , .. ,,,,,,,,,,,, ... .,,., .. ,,, .. • 

1J1.,,,,,,,,,,,,, ........ ,...... •• 

• .,., 

II II 1111111111+111 • t II I II•++- OIICP•l<OOOCl'ClnCCCl>O('()()tloonro 
• • • •11111111111+• 11•-• 11 Mccr~rcocc_..._,,,. 
• It llllllllllll+• 11 •tll II C•PO(IC'O'l(COOOOOOOOOffl 

• • II 1111 II II II II • I • • • I rt'OOO""ICCooea,ne,ooM 
11 I I 111111111111 II II II • OO<OOCOOOCCo< tCOC•)(1'1f" 
II• llllllltllll. II. I. I.... COCOOl'~C(OOCONlllOMr> 

• • 11111111 I II I •• I-II II II C,O(OOf'roCc<nCCC,WrOOO<"l 
II II""" IP II II II •• ✓ -· OOfOOOC'f'OC(O<)COOCIOCitC,, 
1•••••11111•••1 ttcc~ooom 

.-.+,111• • t II 11111• I I OOOOOCOOOCCOOCOl'()D'lrOD 
II 11111111111.tl+I♦ CCCl'<llCCCCCCC_,,,, 

••••••11111++ cooococrcoocooc,_, 
11• 111•· JI• H s I UWOOO-VWW•IOOOOVIM)()IIC<NIOCl0009000CCO,__ 

•••111111 II II ·•Ill II ... G CI DO-'ft•H>CJecioo<lllrl>ODCNl<CCCor,c,(~110 
.,,... • • • • • • • OIMWN>POCIOOOC<•>«Ou«l'OCOOOOOOOI' 

• • •••• , , 00US 001< ,CC .,cc)( O<W <W/OIJll()Oi l()Ol)(J(I( Cl)l)(JGXl()C)l'()il 

ooc,r,,,oenonOOCICClt)OOOC,OcWPOC~oocc •t • • • • • 11 -o,,oc:r,occouu10000,..,.. 
CIO'IIIOOOOtHltlJMl---.:«IC ... , • , • ;..-.~ COOCIOC <POOIPOC>OOOCN)Ol)IIOC(),OIIOOOOl,((1 
ObDOO(""c•oouocoocoo- :w ~ •t->• ,ooo.oott6WDG81Xi00 I •• a,, 111 I IC t I t PI t , • t I I It -.OOC i WWWW i(ll,0(',C('IOt)(Mjl(>(N>OfJGOO('\"il ~ 
OfOOOOOOIICI CJ IC)(lll((CO(OOIWW_C)i_O_[IIILOC I 11111 ... I ........... ,. ooot-l<\OOClroc:ooCC1loOIOhO(W>,<1 
-.ooccoooac o .. -cac ]DI JC --0<--IJJIIJJIM JIPIIIH .. 11111·•· uC<-tCIO(WO'l 
Ol'OOOC-OOOOO<!Cl>OllOPJCNIOC-(CJCl(lO<,i_. 1. 14 h II I II·••-•· II.,.,,, -.OC..--OOOOOO(COOC lC 0000I' 
o•,ooo~coooccoo,NJOl'v«)()(IC)CtJOGIIOOIH..,., • 101111•1 , .. -,. •,•-•ut tfOOtC!OOOOCl(JI) 
ll'ICN-•►"' 000o«ICO'l(;OOOOCb-.OOC----♦III I· .. ••••·•· 1111♦ -COOOO,••COOOI' 
OCOOOC~O<.-IJ I I I I I ,., .. ll .. •IP•-1111111•11♦ C"llOC'O'ICCD«C('r><'OIIOO 
OOOOhOIOIOIIClOOC!OCCOr><!OOOIWII I •11111 I llll ll••••ullll • II ·II -«POOC-IOl"CON'C<JllOOOOO 
0IIOOC'uOl>tlOOOOOO'W'Oll"' C 1()1 .. ,.. ... I II I IIIIHH-11111111 <COOCOIIO«X>()O 
_000000,CNIO<AOIOOII♦ I•• t IM••-•• Ill -■IOOOCPOOOCCOOCOOOOOOt"l 
OOOfFt•OODOO<O-OOCNNIO+W•tU• •t•••••••I 11111. OD--llO()O()l>IK-'<'• 
000,,COCOOOOD<_,II/II• I ll•••H•UI. •11♦ Ct)O()CCIN DOODOO«)'l(POOOCCOOC)OIMJOO(I) 
OCOOOCCOIIOOOOC COCCCOClc()()l)'i/1/ II ♦ 11 I 1111 u •••••I • i,,+. "DCOOOOOO\PC)(, l(10()()()('(00C _,OOM • • 
~OOOl_,11 ......... I • 11 •••• .... •. ,,. CC"l<N'CllOOO'IOC<"'"'NlC<'Clt»>OCCOC,CCOO(NIOC' • 
oooooco.--1ooooooouro-,H♦♦lt++U•, , ..... , ......... llt OJOOC~oooccooc .. -•tr 

/// ...... , I L I II .... •••·Ill/♦ MOO(OOOOOONl)()O(COO(OO((()OC((N)00(\01" 

O<'i!'IC-C'h.OOOCODOIIOIII♦+♦+♦ , .... ,,•I I IIH4 tlOC<>lOC'O~l.CM OllftJO<"" 
o,,nrocrno,1oooooocoo_,,,,,I/ II♦+♦♦ a• • • 1 t 1 , ♦, • •• • ...... • • •,. f ilOi""" 'Of 0. '1Xl'Wl001'0Cfl>O('OOOOOO'IP'l 
()()P)t)C)r()uu, NM O oocooooorlOOil • t I I♦+ .. •• • • • t I II• I • ... • • 1 • • • 11 II _,IO()OI_ •-ICP WIIOOOOOCOIIOOOOC'l»OOCM"l'OOOOOC_..,_. 
oooon()()l)ll(l(Nlll,COO,IOMNI0/1 I• t♦ I , ............ •u • 11-1 oe,-,.-.C,,»l()(IOOO,HJO•JCCa<>.(COC'()<-0.QOOOCOOOOOO(('f,o(OOl)(S)nl)n 

OOOOOC()l)l)OIIOOOOJ()OOOI >00000411 • ., ...... ,. ......... ,·"I I I ♦ l!il~~~(jlO(l(IOIIOf<,,,C:Cl')(ICICllllOIMOC IID"ttOOOC'CIOC--
f1000(l{OtlllOO<,-•IOOOOPIII • • • ., .... " ....... §~ i iiii~! (~OCIOOl--<'IO<l(C(lt- C,)IPCOCrooootcOCICCOOCCXo('n ==--=~==:!.!::r!!.tt:!::::r:.;;:· ==:-~~=ro:=~::,:::;~~~"='~ f)"lt)O()O(W'K)C)IIOOOOO((OC)C)(X)Or)OM♦ ..... ' ••••••• ,. • , __ ;_; ______ -·--- ---- _t'OOOCG.iOGO(W)(iOO,tiooaooooanoe>t(:00('(10((1,0C:00,IOC)O('f" 

Qn()f1(,0,Ji',0,N OJOtflCCOC>OCl>O"" .. •- ♦♦ ♦ ♦ • .. •• t ♦ ■- I l ., .... I IIJ I I I 1-t <'()I ,t'OOI Nl1 ◄ IIO(()(#'C( OI U. IOO()C)(M'),'tOOOOOOOn( C'NtCOQt'tOCC'rr' 

IICIOOCCCOIIOOl<OOOOC0--•11 ........ ·i~ ~~$ii ~ i ! §i ia!iii I I 50CIIIOOOOIIC0lh f-•-IO(•IOC("Ol)('CIOO<NJOl-'(tO'IC ~ C COOf 00000 , •, of)Ooooooo00">000t,oaoooocto00- , , , ,.., , ,, , : 1 , n 11 !! , ! N , I I rooc~ ,.ionnc,. w" ow IIOO'K(,)Ot)C)Ql)(N)a'. IOOl••ooc~oc coocooooo,o. 
nllC)CJM(...-[(lllC-.-OC)l)t,-/I,. .. : .. ♦--••-••--••-••- :..._ Cf,~•ICO-WWW,co,o()OIJOOC-~OOIK«>CJO<JOUIIOCC<lOt'1'li'OOOl)(r 
tr tQ()tl ,oc MO(X)()OOOOOI ~ ~ t •• I l♦-.. 4 r100Ql10(('·lOOO()UOlkl-JOOO'IOOWODOOIOI ~ o., 1COOOt'lf"Ctff,OC'OOC)Cl()OO'I 
O()t)(K)t(JrlOOOOOOOl»f'tiCOIAICAJ(kKM)OOconot(OOCOa(,oor)Ot.(OOOCGCi<OCCooooc,ocnr11101t(t,Ql~C,OC,41,CUOI.W.tMc.t.tOOl•tflG>OOC~,(lfll,O(W)OOOOCWl(~tY' 
f'JOOOCOC0,,000000 .aWOOOOOOOG»oott(JD((IOOI .. Oi GIG' ()(kJUOb((iN i(JGJI IOOi w, NK)0(1('11CODOfu~OOO<'OOf tOU~'JOC~O(l()Ol,OCIOO(JOCOOO('QO(( f,4MIGbO()Ol"'f'W\ 
n,w,nc,conoOOO(l(or-•••--OCO<OOOOOOCf!COOIX'OilCtOOOt--•~il)<IC)I __ ... _ IO<>,vPC0100000eCIIMNICCCCrcGOCIC'<"•<"' 
OOOOOCOOOCIOOOOCOCOftOO 11U"' I00 l)(]ODG0 CIXI--C~(~,(CiCN/OwON)i-OCIE'Oll<tOIDflUC.ll aa ---•>lu((IO( a lil •-«'lOOOCCrOC1Ccnoorom 
""<l'NIOtiMl,.--,OC('O('CC_IC_OCN-IOOOCICIOII-Q)OOOIIOOGiJ - a ~ .. 1 C<NJII a I IJl'Cle~>(l>'lOOC<lv-a-Ct-?('l'f>()C"c,n,"'"""' 
·--•CtoHJG a aooo«>oC~-DOGOIJOCJOC>(C4)QOOCI IODOOIIO•i ouwoo. O ■oclllt-MC!i'COO--Oftt>Cf<'Of'Ol'olC)I" 

1-1-50 
••••••••••••••,..•••u.a•••"'••M••• .... ••...,.•••••••••• .. ••...,• .... ••••••••u•••••••••••._. ... _.,.,,,, ... a,1••••••••••••••N••.,.•••••• 
-•• 1•t\l\t •111 •1•tl llllllllllllflltlllllllllt••t•tttt•t1tttPt••••••••••..,...-• .. •• .. ••••••• .. ••1•, .. ••••·i,·1•za••-.,.,,,,,,,, 
•-001111tt" .... ,,,_1llltl•••-''""•Ollllt'4•-f"-•'ll1--fNt.-.tlll11~1-fJl-1111tt .. 4 ... ff-l•t1t1 ,,,,,,.,1,1,1,.,.,1,.,.,1,,, ,,1111••····••11••••11•11,,1.,.,.,.,,,1,.,.,1,., ••• ,,,.,1,11•1•1•••11,.,., •• 1,.,1,.,.,.,1,1,.,1,.1,,.,,, 

.... , ... , .. ., .. ,, .... ,, ... ,, ..,,, 
-.11 
...01 -· .,., ... , ..,., .,., 
♦111 .,,. 
.,w 
•t•J .,~, .,~, 
·"' ., .. .,,, .,,, 
1'\11 .,,, 
••11 
♦ Jll 

.,01 
♦\01 .,.1 
•1•1 
•1•1 ., .. 
., '1 
•1 ,, 
•l•1 
.,.1 .,,1 
•HI q., .,., 
., " 
•111 
•l11 
.. ,u 
•11' 
•II I 
•101 
.,01 .,., "'., ... , .,., .. ,, ., ,, .,., -,., 
•• \1 .,,, 
•Hl ., .. .,,, 
•1 H .,11 
.. 11 
<1112 
♦l 11 
"I 02 
.. 01 ..,., ..,.., 
4001 .., .. 
-OU ..,,. _, _, ..,., .., .. ..,., .., .. ..,,, 
.., .. ..,,, 
"Oll 
... u 
"OIi ...,, _, ... , _, .. ., 
"" .. ,, 
"" .... , _, 
""' "" .... 1 .... , ... , 
"" .. ,, 
"" .. ., 
"" "'" _, ... , .... , ... , ... , 
•• '2 .. ,. ... , 
... I .. ., .. ,, ... , .... , 
.. u .. ,. .. ,, ..,, .. ., 
"411 
••01 
••ot ., .. , .,., .,., .,., ., ,, .,,, .,., .,., .,,, .,,, .,., ., .. 
.," 
IHI 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

• t 
I 
I 
I 

I ·---- .. ·-------------------------------·---------------·--------------·---------·----· ··------·-·--------···. ----·-----...... -·-. -- ... -- .. -· ·- -- .......... ---. -· ·-- ....... -.. - .. . . 



•• 

I 

• 

1-1-59 

a•••"• - •u .... ,.,. .. 

""' ..__c fl.lHflUII ""' •tCQIOfn ., , ... CIIIU QI& DI •&<• , •••• ,., l tl l ll 
IIIIL •• no, ,u,.,fOlt o, ,,.. n11r-010 o, l6'" _oa,.,, o• "'" U ll •tur .-, 
tiff NU IIOlllU ... CUL, ,__.NI( IWN ... flc" ••• UUo ••t- ,.., Of\l ._ .. •u&ua,. 

-., .. ,h, • a, ,,. '"'°' uu ouo •It• -n•te u~ 1,c cr.•1 u " " '•"•• 
... , ... _, .......... ,. '" ., .. ,.., ,, IIIIO'tALI rn 11;,111••· ., I ... , ... . 
IUffflOII 0,, - ... ,. - , ..... n,, .. ,.,., .ref , .. , ..... AttD ll ,.., ... ... SI 
.. ,. ,_ COIi ... 0, l~lto!Ptl ... , f-C:OOOOU,1 ~• UIAI 'ff, ti '""""'" '•• "•t 
- ... • ,., o, ,.., ,ruo, .au ... o.u11 ••Hto " ,.., u.s. r.,ou"'" ,.,., .. 1, 
, .. , ... cc•,- ''"" ..... 0, ,. ''"· fLfUflLl'II .... '""":JUhO II '"' ...... , '"° ...... 
,. .. , • .._ II ., ,uu 11«,L fUUflt'OIS '"° ... ,., .. ... ,o .... •~nu, 
IIOa IAC,o •Lf-fllllo .... llfY&flOIII - ••t Ill ••tr lt,QJI "I•• 11• ll• , 1, 

•••,..n•• .. • ercau11-.. •o ~- , .. c. u11, •ct•IC ,,.,. ,., ,.,,..,,, ,,., ,, 
Ill •-•· f'o,t, tHl'ofl&Ut Ulltt,.. '""''" IUIII, 

--f• COIi .. M fllGfl ... US fOIIOMA ... IC ■u1, "'ll I '°"" • 1 eo •ff I, 1••1. 
&lllt fl Jl .... titl' 6illll .MOll~l •••• UILf ;t111,,,~ .. 1•11. 

l...._ 

•• ufla 

I .... --' . -. .,. 
' . .,. . -• • ....... 
t • ... . ... 

. • • .... , ... • 
' . ,_. 1,,. 
• • , ... I-
• • ..... ,_ 

a, • , .... ·-
II • 

............ ..,..u ..... ..,. ........... .. -
.... ~n- fC ,_,. l"" .. '-" .... , ... 

. ' 
..... ,._ •• • Mf• llelllf •--• ..... • I I 

, ... ..,, .... .... , ... ... .. 
.... 

... .. , .. , 
I•• l 

. .... , .. ., 
...,, .. ,,..,.,, . 

t • • • f • • l o 11 -. ... ~---............................................................................. . ...... .Nu ..... t ti t HIIN,II ts 1 •• NIIIHH ·•••••••• 1·1··111· NIIHIII. •r•11tr1r --- .... , .. ,,,,,,,,, ______ ..., __ _ 
•••••.,.- I I' II ,,,,n,,, - ••••••11• 

1 ········~ t ,,,,,,,,, •••••••• 
------·· ··••= ·- ----···-····-.................................................. . • f I In .. , flt U♦? I••• 1 .. 1 701 HJ re I 

I ,- -, , .... , "I "' .,, Ill , .... , , .... , , .... , , •• , ••• , , •• , 
• , .... , II I'' ,,, ,,, ... ... , .... , , .... , , •• , , •• , 
t ,,. ••I II I IH Ill ltt ftl t• Ml IN •• ._ •a ta ., 
• I I' ,,, ,,, ,.. I , .... , ,.. ... , ... • .,, II Ill Ill 1ft ffi 1• HI IN ... •• _, 

I II I Ill Ill ,.. I• Ml IN ttf ,. •• 
f Ill Ill ,.. I IN Ml IN NI 1• •1 
I IN Ill ,.. I IN HI IH N1 t• .. 

.: IH ,,, ,ii SU :: :: ::: :: :: :: .. , .... , , ... , , ..... 
; mm ~~ - is~ .. ·- .. ,. , .... , .. , ... , , .... , " , .... , '" ... . , .... , , .... , . , ... , , .... , . , ... , , .... , . --· , ... , .. , ... , , .. ... .. ... .. , , ... , . . .... , , .. ... ff , .... , . , ... , .. , .... , . , .... .. , ...... ,-........... ,.t44 

--
-•••---c"u• • , ....... , ... u 

.,_, CUii I -- ... "' . -- . ·-·--· ··- . 
.... "' ' •11 ... .. ' ....... "" ... .. ' "' . 

"""' 

.. 
"' ... ., .. "' • 

; • 



I. 

• I 

• 1 
I 
I 
I 

• • • I 

• I 

• • I 
I 
I 
I 

• I 

• • • I 

• I 

• I 
I 

• • I 

• I 

• I 

• I 

• • I 
I 
I 

• 
• 
• I 

• I 

• I 

• • I 

• I 
I 

• I 
I 

• • • • I 

• • • I 
I 

• I 

• 1 
I 
I 

• • • I 
I 

• • • I 

• • I 
I 
I 

• I 
I 
I 

1 
1 

• • • • I 

• • I 

' • I 

• I 

• 
' I I 
I 
I 
• • • • 

I 
I 

' ' I 
I 

Fig. 

1-1-60 

..................... ,.. ....... u.,,,.,,,u••~··••u .. ,, ................................... ,A.1,&AUllilllllll~IIA••·················''''''· 
-111.111111.1111111.llZ2ZZl2Zll1ZllllZZlZJJ)lJJl\JJJJ >IJIJ )IJ400IOt••ooooo,oo••oo,t\,,\\,,~,,,,,,,,, .................... ,,,.,,,1 
•••-11zz1,_..,, .. ,, ••• _.,,,,_..,,.,, •• ,_1•12,, .. ,,~,n••••o>olllllt-4•,..,,,,,_,,,,1, .. \,,or11•"~0•1zz1..-, ... na••>uJ:·, 1• • 
1z111z1,,,. ,11•11t1z121z111rtz1,11111z1z12121z11,1111111,z.,1,1z1, 1z•z111nr,1,,111z111z1z1,1111•21z111z111z111112111111,,,,11,z111. 

-1 
, .. 1 
•U ..,. 
..u 
.. u 
.. ll 
Mil 
.. ,1,1 

-1 .,., . , .. ,,11 .,., 
Oft 
•HI .,., 
0,1 .,,, 
OH ..., .,., 
•HZ 
OJI 
•121 
Oll ,,12 
9111 .,., .,~1 .,., . ,., 
♦Ul . , .. 
♦lll 
♦ 1'1 

tlU 
,1,1 
•zu .,u .,., .,., 
•zn .,,. 
tZU 

"" 4lU 
♦lll .,., 
••o• .,., 
♦\ ti 

till 

'"' •111 
tUI 
♦\U 

•1•1 

'"'· '"' ♦\OZ ..., 
,u, ,u, ,,n 
•u• 
•Ill 
•111 
♦101 

9101 

'"' -1 ..., 
•011 
MlZ 

"" ... , 
·-· tffl 

'"1 •o.z 
• .,.1 
•on 

"" 9011 
9011 .. u 
.. 11 
•oea 
♦Oltl 

'"2 ... , .. ., ... , .. ,, .... 
HU ... , .. ,, 
"" . ... , .. .. 
HU 
HJI 
HU 
191\ 
HU 
Hll ··"' Ht? . .. , 
... a . .. , 
Ufl 
Hf\ 

"" ... , 
HU 
Htl .. .. . .. , ..,. 
HU . .,, 
HII 
HU 

"" .... , 
·"" •'91 

"" .,., 
"" .,., 
"" .,., 
nu .,~, 
nu .,.., 
""' OH .... 

•• -H ........ •• ,. .. H••--••·.......... ., __ 
---•--•OUIIMrt II U 
............ 111 ...... • ....... . ... , ............ ., .. , ......... ,, 
................... Ill ,,ca I •• . ...................... , ....... , .. . 
• ........ N••••••• ................ •• .................... ] .... ... 
#H ............. ~1,a I I I 11,.. tf 

H•• I I UN .. o•.-.ttt-• • ........................... , ..••...... ""''"" ............. ,,., ........ ,,,. 
N•••••N•elffe••••• ........ --. ..... 
....... HIHIINl .. ••U •UII 111 1111 I I IF 

•••••••Ol•Nu•--♦••♦ ... H+t►..-.• ................. ,,.,,,,, .... ,, .... .. _ ............ _ ........ -...... .. 
.... tllHll .. ltt .. ♦t ........... 11 d I ild I ... 

-···-······• .. tt•• ...... ····-·" . .•... , ........•...••• , .. , ............ . 
-···-·········••-++++•-... ···--··-······ ...................... .. _ .. _ ..................... I .... ... 
...................................... .... " .............. " ... " ............. . ................................ _ .. 
NH••,...••••••»t .. ♦♦♦ .......... JI .. 
•••••••••••••►H•►• ....... •• ... ••111•••11 
............................... ,,111,, .. . 
................................. " ... .. 
....................... •••••••·••• .. •H ............................ •••••·••H •H•••• ......... , .............. ••11111••• ...................................... 
.......................... ,, I 111111 ■1 

....................... , .... 1111•11 ··········"· .... ··-
···•·"····................. I 1•1•11Jlfellll ... lllNII ... 
..................... /ttr•111•• ............. H ... H .. • 
1H••••••••·H .. •······••1 I 11n1,... .... H•1J1•1•1 ...... . 
............. llllll+tltt+♦••lffl I •• ......... 111••1•111 .................... ................. . ....... . 
.............. //♦♦/ ...... --, ........... - II ... -

• ................ ////// ... ot//11 ··••=••·······••t+ttt-•• ··-····· ..... ,,,,,,,,., .. , ........................ . 
................ ►♦IIIIIIIJ I •• II. I I .... u 1 ......... .. 

•••• ···••11•1 IPlf ♦/////I ...... . 
...... ~••••••••/Ill 111•1•N 

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

.... HN•11111•• ........................................ ♦♦/I//II I ••··••t• 
•lllllllfl .. 11·•1•11 tJII• ·•······•• 1111•, .......... ,,,,,,,,,,,, I I • I JI 111 ► 
1•tlllNN•-· I Ntllll. II .............. •••••••••/l/ll//ll/llftl•fll .. 
....... I.IJG 1111111 llt 6 ll•J• II ................ 1/1/llll+tllf 11111 

I , ........ dl I I 1 • I I I••• I ......................... ltll/1///ll•I 
··•·•••· ................ 1/IIIIIIIIII I I 
•■ I ·····••td I ........... I If f ♦/11/HII/ 
flJ Ill. I I •••••• 11 II I I I 11 11 ... • 11 ..... , ... ..,/////11111111 I I 
., 1111......... • Ill ............. ♦II/Ill/II/ 
J Ill I ••• • I SQ II I Tl rs• llflH , .......... ll/l+l/lll/11 Ill 
I IJfflllLEIIII , ............................. ,,,11•1•t11111 

t, 11 ll .... U II ft tH////IH f 1 I •· U U f. I I I .............. I.. I. It 
1 .. ftM .. ~... 19111 I Ill 11111 .............. +t+f///ll/# ... )111 ••ll111 .. ♦ttf•21 ■1•···· ... ••ll11Uf•tfllf 

........ I I .. ,,... ..,,,,,,,,, •• " • I I'."'" I I II I •• II •••• ' ••••• ,, Ill 
N II ..... ltt••I 1t1•1f t• 121 rttl ttflll/l/llfllf t■ I I t•U It ••••••0111 lllfll.flll• 

.......... ,. 11 •H••....,.• .. •••••.....,.••Wtfllllll"4•••••• 11•s11111 11 •••• .. ••••• .. •••••• II 
II • 0111 ...... I ............................ s ..... .,,.,,,,,...,, .. ,., 11 II ........ .., ..................... I I 

UM I 11 •t ♦♦ ll I LO.Hi tUIII I UIU tlf• ..... Wllll/1/lllt•U II 111 JIHUd ••tt-NJJd I ) 5J 
t+1••11••• • ••►tM♦t1•1•11111•••~••♦++,tt,lfl••11,._.•••• • ••• •••••••••• ••••••• • II Ill 11• ,., __ .. .,_..., ......................... - .. .....,1111/IIIIII•• 11 1111.HCIIIH • ............ ............ " ........................... ,,,, .... 11,,.,. ........................... .. 

-- _., ............ ►••············ ..... ,,, •••••• 11•,···· •••• • ... , •••••••••••••••• , ••• _. .. ••••••r•••-.<t♦♦•11-..tt•+ .. •+++1♦tt+tt+•+•tt••••1,,1,1v11••••••••• •• • 11••••••••••••••••...,. •1•1•,.•H--♦/////f/t♦+tt♦t♦ttW•fl♦/••ttt•tt•••tlt/•l·l/·I••••··· •• I f •t•• ■•••o••Nttl• 11••1 
ti di ............. ,, ............ ,,,..,,,...,1 •••••• ,,,tt/l•••11 I 110111 ••tH1••••••••••••• I 

H---•11•H••►t++t♦tllll..♦.lll't♦llll•·IIIIM•••••••••••••1f•••••••••s 1•11•1 I 
11 l t•f,e,&11 1111 1 111 ,, ............. Wll♦ ... tillt-111111 tll/1♦••••11111 1•atl♦....,t••••• II 1111 
• II ....... --.. •-•11ttt♦♦♦♦♦t•♦llll.llt+ll♦ll·••tllll•• •••• •••••,I♦• I ••-
11 I a I F ·-·"·••-♦♦♦lll♦ .. ,♦++♦ •♦tllll,.♦lll++♦•1••11J••······-·• .. ,1,.-♦ .. --................ ..,,,,, •••• ....,,,,.,t#1ll·····••1•••1••••H•l111 ... ,,. • ·••a••···••c •• 

• cl r-•-... •♦IIIIH►♦llllll.,..11•111111•••11•1/♦"Ut • ,,.,. 111 N• 
••••• -••111ltllllllffHl•••··•••••11•1•1111••••••1•••••••tul II ■ •1111 11111 1 ••••••-••••• .. llllllllllll_..ll •• ,.._.,., ••• 111,.llllli••N•••IOIL Ill 

g [!1!!•!:::•-•••-•••►-"'I lllllllll/l,tt,+4111•1••••1•1•111 
a•• "$. --•• .. ••--l•lllllllllllfll+++♦•• ••• , •• ·••111••·····•11He• 11£1 

-··-·• .. -♦.,,.,,,,,,,,,,,.,1 •••• 1 ••••••• , .,, .. -
............. , ... .,,,,,,,,,,,., .. 1-, • • ,, I • Ne 

• I istur .. ♦ ... llllllllllll♦ tl .. ♦1111• ■ II H 
•••••• .. ••1tilllllllllll·I•·•••••£ I I I I• 

11 ••11•• .. II • 1111111/IIIII • 11 •II• Ir • 111••• I I UHU--·. lfl//11//1//1. 1 •••I ·ff .. I• 11 • II.Ill .............. - ...... ,,,,,,,, ••• 1 ....... ,,,,,, ....... . .... --.............. ,,,,....... " 
"•••-••-♦♦••••••...,•••••1111• •1 ••• •••••••c •"••H•••••• .. •••11♦1•111•111,,. •••••••• l 

Fl II t11tu-•1IIIII llllll• ltl♦H 
.. ••-• .. 11•••••1H1•••••••••••0•-• ... -,, .............. -

.16.IIIII • .. •••••• .. 11•1••·••11,-N 
... • ....... ,,. ..... 11111 ... ... 

•• • •• , .. - .. -~•••••••~••• I ... 
11 II ............... , •• II II .. Pitt 111 • 1 ,._ .............. ,, •• ' ll'!!::I: I I 
••"---•-•-1•11•• o---., ,t I ••H••--••• .. fl • ti• 111 •111 • I 11 ......... _ .. , ..... ,....... . ..... 
•"n••--•11••0011• •1♦11'°111 I I 
......... t/fl•ll••••••·•lt••l•IIII .... 
+-1♦111•••++••11111/llt••IIH I I 
..,t♦/11••ll•uI1111 II 111♦11,11• JI 1111 

• I II •• " JI I JO. 11 I L ... , 'I ...... It t I 11''. , ......... I I 

~t:E:::::···::~:11:::::::!::::!!i~·-
~~~iiS::::::::::i~l::::::::!!1~~::::: 
'' t♦ •1••·••1••••111 ... ,..., ........ , ........•• , ''' ..................... ,,,, .. .. . ,, ., ..... ,,.,.,, .... ,,, ,. .......... .,.-
•• , 1111••·····'-·--
,,,.,.,, ·1•········''-·''·· ..... .,,. ,. , •.......• ,,,_ ..... -
,,.. • 1••••••••1ot--♦♦+t•t• I • 

······•m'······ ... , ..... _, __ _ ..... ,. , ...... , .. , ................. . ....... •••••••• ,..,.1,, ... ..... 
·•·-···········- ···~ ........... , ..... . ··········••1••·... • .......... ..... 
••llltfllll♦ I 1••··········• .. ? 1111 .. fll♦fH♦ .. ♦--M ...... IUI I I I I I 
•••••• , ..................... 1111 

•••••• .. •• .... •••• .. • .. ••••• .... ••MA••• .. ••••••u•••....,.•••••,,., •• ,...,,,.,.. ................. , •• ,au•••••••••••••••-•••••••••••••••• - •• ,,,,,,,,,.,,,.,.,,,,,,,.,,,,.,,,,,,,,1,,1,,, ••• , •••• ,.,,, ••• - •• • ••••• _ ........................................ ,,,,,,,, •-,,,,,,...,,..n, .. -.,,,,, ...... ,,.....,.,1,,1 .... ,••"••••1e1••••••-•••• ........ ••••• ... -''•••-,12,,, ..... ~,,•••-•111•• ,,.,,,,,,,,,,,.,,,,1111,,1,,,1,•1•1n111,,,,, •• ,1,,,.,,,,,,,,,1,11•••••••n•an•a••••••••••••11t1•1•1111•1•••11,11•1•11,1,11•,1,1111 

• I 
I 
I 
I 
I 
I 
I 
I 
I .. .... I 

4,4-1, t I 

•• , I 
<..•)l I 
... .. , ; I 
.... i , I 
••I ' I 
.:J•U I 
·u,y, • <, .. , ~ • 
0 ,.a, I 
"!. ' ., , I ..... I 
., l fl! t I 
tH1'l • .. " I ., ,,., .. I 
., ""l I 
... ' .. , • 
< \ I I 

• •• I 
,, '4 l • 
; ') . I .. , , ' I 
, . ., , I 
•. ,,1 I 
, .. , 11 I 
r \) 1 • ., ,o, I 
c. )JI I 
,.; .. , I 
'} .,, • t. , .. , • ...... , I 
't .. , : I 
.,> fl I 
'- 1 ,., , I 
( ,,., . I .,,, I 
~, ~, I 
4; "2 I 
" i , 1 • . •• I 
< , • I ,, , ,1 • 

• ' I 

• .. .. , ' 
... ,oJ I ~, ... I 

' ,. I .. , ... I .. • I 
Vl '\I I 
4111 • 
\I,: I . , .. , • 
el ~ \ I 
'- I• f • , l • • • 
c; l •• I 
• l ' 1 • 
• t 11 • 
~· u 

I 

• I 1: I 
qt 1' • ,11 1 I 
c. I I ' I 
410;t I 

• JI I 
""O "'J) I 
\O•) I 
•ru1; • 
"01tl I 
1: Jf; • •on I 
c.oal • 
QOOJ I 
"'a , ; I 
'o• 1 • 
"-04', • 
J•t I 

vo p • 
, e, \ ' • • o"',. I 
•O;'l I 

'• '*' • I 
•ou I ...,.,, I 
°'Vf> ' • •• I .. .... , I 

' .. I 
• ·· ,, • • , . I ... ,, I 
t • ., ' I 
_. ..... I .... I ·-~, I ....... I ..... , I 
_.._ "I • 
--"- ' l • .. ,, • .,.._ 1 I I 
;. ,n; I 

••U I 

••.az • 
IOJI I ... , I 
,11dtl • .. ,. ... : I 
.. ••l I 
,, '1 I 
,..,J • r.,.,. : I . ·~' I 

t•'\f I .. ,, I ,. .. , I 
,,.1 I ,. . ,, • .. , . I 

••11 I 

-. •• l • .... , I' I 
•• I I I 
,uu: I 
• ,o, • t 'f .,, I ,,.,.; . • , ,., • 
t , .. I I 

"' I 

, ''. I 
( f. I I ., ... I 

"' I\ > • ., I• I • 
•1•1 • ,,..,., I 

• f I • ' _., 11 • 
' • I 
I 
I 

• • • I 

• 



• 

1-1-61 

Flat slopes in fluctuating pool (Fig. 1-1-52). A total of 4190 acres 

of the inundated land in Alternative #1 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; (~) lake-based 

recreation in Alternatives 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 zone, often called 

"mudflats'', 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 3). 

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 is 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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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 Town~hip. 

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 (sections 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). 

I 
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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 ioss (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 agricultural soils). 

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

Gray Level 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

TOTAL 

Alt. 6 
Cells 

274 
0 
0 

113 
586 
363 
238 
517 

3309 
2760 

8160 

Alt. 1 
Cells 

184 
0 
0 

87 
412 
254 

83 
412 

2579 
2190 

6201 

Loss 
Cells 

90 
0 
0 

26 
174 
109 
155 
105 
730 
570 

1959 

Loss 
Percentage 

32. 9% 
0 
0 

23.0 
29.7 
30.0 
65.1 
20.4 
22.0 
20.6 

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 side, 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 

lllany 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. 

I , 
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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 (fores4 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 Vegetation/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 preserve 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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Resource Summary Tables 

Resource gain and loss in the study area can be shown quantitatively 

by a summary of the acreage of each resource remaining after inundation. 

nie maximtnn pool elevation of each alternative is used in analysis. 

nie resource of land use inundated is considered terminally impacted for 

the purpose of this analysis. Each loss of vegetation, soils, archaeological 

sites, or land resource is matched by a gain in water resource in the study 

area. 

The tables contain a total acreage of existing resource or land use 

(Alternative #6) and the total acreage (with high and low limits) for each 

of the other five alternatives. The difference between the high and low 

limits is obtained by counting (respectively) none or all of a cell as lost 

by partial inundation of the cell. 

Fig. 1-1-94. Total acreage estimate with high and low limits. 
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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 

acreage coltnnn of the resource summary tables, two-fifths of the resource inc 

"b" is added to the total remaining. 

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

represented by cell "a". In this case, all of the resource in the cell is 

assumed to remain, even with partial inundation of the cell. Conversely, 

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

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

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 sra:oroary table output sheet are 

(1) a discussion of the table and (2) a table showing the "variable unit ident 

fication ntnnbers" with their corresponding descriptions. 
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Land use-summary of tyPes. The largest land uses of the reservoir 

study area (by acreage) are grain crop agriculture (17,175 ac.), non

commerctal forest (2470 ac.), pasture (521 ac.), highway and street r.o.w. 

(474 ac.), single family dwellings (367 ac.), farm dwellings (198 ac.), 

mining (gravel extraction, 148 ac.), and water areas (132 ac.). 

Additional land uses with structures include mobile housing (5 ac.), 

general retail (17 ac.), schools (11 ac.), and farm buildings (61 ac.). 

Open space type uses include,-cemetaries (11 ac.), golf course (57 ac.), 

and parks (17 ac.). 

Smaller land uses (by acreage) are retirement homes (5 ac.); electric 

utility (1 ac.), sewage disposal (1 ac.), grain elevator (1 ac.), gas 

station (2 ac.), auto salvage yard (3 ac.), contract construction services 

(1 ac.), church (1 ac.)~ group or organized camp (3 ac.), misc. recreation 

(6 ac.), feed lot (7 ac.), poultry (7 ac.), misc. agriculture (28 ac.), 

and unused land (26 ac.). 

The most prevalent land use in the study area is agriculture. A 

total of 17,998 acres is devoted to crop and livestock production, its 

buildings and dwellings. The least loss of agricultural land use occurs 

in Alternative #6, and the most in Alternative #1. 

Table 1-1-4. Land use variable unit identification numbers.<a) 

1000 
1111 
1112 
1120 
1130 
1210 
1220 
1230 
1240 

RESIDENTIAL 
Single family 
Farm dwelling 
Two family 
Multi-family 
Rooming and boarding houses 
Membership lodgings 
Residence halls and dorms 
Retirement homes 

1242 
1250 
1300 
1400 
1500 
1510 
1900 
2000 
2100 

County homes 
Religious quarters 
Residential hotels 
Mobile home parks 
Transient lodgings 
Hotels and motels 
Other residences 
MANUFACTURING 
Food and kindred products 

(a)Classifications adapted from Standard Land Use Coding Manual, 
of Transportation, Bureau of Public Roads, January, 1965. 

Department 



2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3100 
3200 
3262 
3263 
3300 
3400 
3500 
3900 
4000 
4100 
4210 
4220 
4300 
4350 
4400 
4500 
4600 
4710 
4720 
4730 
4740 
4742 
4750 
4810 
4820 
4824 
4830 
4833 
4840 
4850 
4900 
5000 
5100 
5152 
5156 
5200 
5211 
5252 
5300 
5350 
5400 
5500 
5530 
5550 
5555 
5600 
5700 
5800 

Textile mill products 
Apparel (finished) 
Lumber and wood products 
Furniture and fixtures 
Paper and allied products 
Printing, publishing, etc. 
Chemicals, etc: 
Petroleum refining, etc. 
Rubber and plastic products 
Stone, clay, and glass 
Concrete manufacturing 
Ready mix concrete 
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Primary metal industries 
Fabricated metal products 
Professional and scientific 
Miscellaneous 
TRANSP., COMMUNIC., UTILITIES 
Railroad, rapid transit 
Bus transportation 
Motor freight transportation 
Aircraft transportation 
Airport clear zone 
Marine craft transportation 
Highway and street r.o.w. 
Auto parking 
Telephone communication 
Telegraph communication 
Radio communication 
Television communication 
Television relay 
Radio/television coumrunication 
Electric utility 
Gas 
Gas pressure control station 
Water/irrigation utilities 
Water storage 
Sewage disposal 
Solid waste disposal 
Miscellaneous 
TRADE 
Wholesale 
Grain elevator 
Wholesale livestock 
Retail bldg. materials 
Lumber yard 
Retail farm equipment 
Retail general 
Shopping center 
Retail food 
Retail auto, marine, air 
Gas station 
Mobile home sales 
Auto salvage yard 
Retail apparel 
Retail furniture 
Retail eating/drinking 

5900 
6000 
6100 
6200 
6230 
6241 
6242 
6300 
6391 
6400 
6500 
6513 
6517 
6600 
6620 
6700 
6730 
6811 
6813 
6820 
6830 
6900 
6911 
7000 
7100 
7210 
7213 
7220 
7230 
7300 
7400 
7412 
7420 
7432 
7500 
7520 
7600 
7900 
8000 
8110 
8120 
8130 
8140 
8150 
8190 
8210 
8220 
8300 
8400 
8500 
8900 
9000 
9100 
9200 
9300 
9900 

Miscellaneous 
SERVICES 
Finance, ins., real estate 
Personal services 
Beauty shop/barber shop 
Funeral home 
Cemetery 
Business services 
Research facility 
Repair services 
Professional services 
Hospital 
Medical services 
Contract const. services 
Well drilling services 
Government services 
Post office 
Educational - primary 
Educational - secondary 
Educational - college 
Educational - special 
Miscellaneous 
Church, synagog, temple 
CULTURAL AND RECREATIONAL 
cult. activ., nature exhibits 
Entertainment assembly 
Drive-in movie 
Sports assembly 
Other public assembly 
Amusements 
Recreation 
Golf course 
Playground, athletic area 
Swimming pool 
Resorts and group camps 
Group or organized camps 
Parks 
Miscellaneous 
RESOURCE PRODUC. AND EXTRACT. 
Grain crop agriculture 
Pasture 
Feedlot 
Poultry 
Farm buildings 
Miscellaneous agriculture 
Agricultural processing 
Animal husbandry services 
Forestry 
Fishing and related activ. 
Mining and related activ. 
Miscellaneous 
UNDEVELOPED LAND/WATER 
Undeveloped/unused land 
Non-counnercial forest 
Water areas 
Miscellaneous 
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Vegetation/Landers - surnroa~y 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 Alternative #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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Table 1-1-6. Vegetation/Landers variable unit identification numbers. I , 

1000 
1100 
1200 
1300 
1400 
1500 
2000 
2100 
2200 
2300 
2400 
2500 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
5000 
5100 
5200 
5300 
5400 
5500 

STRUCTIJRES 
Farm buildings and yard 
Urban dwellings and yard 
Bridges 
Roadways 
Industry 
URBAN 
Golf courses, open playground 
Wooded parks 
Green belt 
Cemetery 
Other 
CULTIVATED 
Row crops 
Small grain 
Hay 
Fallow and soil bank 
Truck gardens 
Other 
NON-FORESTED, < 5% CROWN COVER 
Pasture - perennial grasses 
Dry prairie relics 
Mesic prairie relics 
Marsh 
Prairie potholes 
Other 
UNIQUE 
Quarry 
Cliffs and rock outcrops 
Open bogs 
Ponds and reservoirs 
Seeps, springs, and fens 

5600 
5700 
5800 
6000 
6100 
6200 
6300 
6400 
6500 
6600 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
8000 
8100 
8200 
8300 
8400 
8500 
9000 
9100 
9200 
9300 
9400 
9500 
9600 
9700 

Coal spoils 

I 

t 

' D 

Prairie plantings ~ 
I 

Quarry spoils - pioneer trees 
EDGE - NARROW VARYING HEIGHTS 
Wooded to cultivated 
Wooded to pasture 
Stringers - riparian growth 
Fence rows 
Ditches and roadsides 
Windbreaks 
WOODED PASTURE, 5-25% COVER 
Juniper - obvious abundance 
Juniper-honey locust 
Honey locust - obv. abundancf 
Shrubs 
Scattered large trees 
Scattered large trees w/under 
TREE PLANTINGS 
Conifer timber 
Christmas trees 
Orchard 
Hardwood 
Mixed farmlot planting 
FOREST, > 25% CROWN COVER 
Upland forest, oak-hickory 
Upland forest, elm-ash 
Upland forest, maple-basswood 
Bottomland forest, scant und 
Bottomland forest, woody unde 
Boreal relic forest 
Other 
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'l()t)f) POOl• ILfYATfor. •n 
C. DAN Slff SU~IMOUtltO.E~T - CCNSf•VlflON POOlt flfV.TIC,,. 1000 
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fte OAN Sfff SUIINPOU-.ONENf - GONlf•VATION POOL, fllVAffO-, 1000 
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Table 1-1-7 
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ti , .. o '' 0 •• ot Of Oft ., Of Ott OI Ot OIi ot Of ot• Of Of ott 
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Vegetation/Pudil - sunfil~ry 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 

#2, #4, #3, and #5 as intermediate steps. See Story Eounty Timber Resources 

in this chapter (starting page l•l-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 

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 - s1UDJDar.y 

of types, Table 1-1-7). 

• 
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Table 1-1-8. 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, etc. 
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 
Connnercial 
COMMERCIAL PLANTINGS 
Nursery 
Tree farm 
Orchard 
Truck farm 
OPEN FOREST (5-25% CROWN COVER) 
FOREST 
Upland forest (oak-hickory) 
Upland forest (elm-ash) 
Upland forest (maple-lindenY, 
Floodplain forest 
Boreal forest relic 
Strip forest -
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SITE, SKUNK AIVBl, AMES, IOWA 

:ERS, tlOCK ISLAhO DISTRICT 
lfRSITY ANO UNIVERSITY OF JONA 

IA LAND USE AHAL YSIS LA80RATORY 
.ANOSCAPE AtlCHl TECTUAE 
IERSITY 

IALYSlS J.8.SINATRA, P.F.ANOERSON 
VST G.H.IEAVERS 

IN J.C.TAGGART, T.SHUCK, A.PUOIL, O.FAXLANGER, 
S.CECIL, D.SEYNOUR, ••SCHUTTLER, O.KENNV 

U&AN, o.DEPRENGER 
e.SMANSON, a.HOEPPNER, D.ALLEN, O.FEANElJUS, O.HILLS 

VEGETATION/PUOIL - SU~MARY OF TYPES 

VEGETATION TYPES IN THE RESERVOIR SITE, BOTH NATURAL AND PlA~TfO, WERt ~APPlO 
FOR CO~PARISON WITH THOSE IN STORY COUNTY. CO"PARISON OF COVER AREAS ~&S ALSO 
BfEM MACE •ITH A FIELD INVENTORY ILANOElS, 1972, ANO lSTIMATES FROM A SAMPLl~G 
~JHOO (THOMPSON, 1972,. TREE COVER IN THE CO~hTY HAS BEEN "APPEO CPUCIL, 19721 
F~OM AERIAL PHOTOGRAPHS l19J9, 19S3, ANO 19bS, TO IDENTIFY HISTO~ICAl THE~OS IN 
LOSS ANO GAIN, 80TH QUANTITATIVELY ANO SPATIALLY. 

THE ACREAGE SHOwN FOk EACH TYPE IS THE TOTAL AREA OCCUPIED ~y THAT TYPE, WHETHEk 
IT 8E THt: PRIMARY oa SECONDARY TYPf IN A CELL. FOR INSTANCE, IF PASTURE WAS THE 
SkC°"60ARY TYPE AND OCCUPIED 101 Of A 2.6. ACRE CELL, THE AMO~T ADDEO TC THE 
TOTAL ACREMik WOULD 8E O.JO X 2.66 • 0.10 ACRE. 

THE lABLE SHO•S THE ACREAGE CF EACH VEGETATION TYPE REMAINING IN THE STUDY AREA 
AFTER INUNCATION ANO THE Hl~H ANO LOW ESTIMATES OF THE EXTREMES THAT ,~rs VALUE 
MIGHT TAKE FOR EACH PROP\JSEO ALTERNATIVE. 

souaces CORPS OF ENGINEERS AERIAL PHOTOGRAPHS, SCAL~ 1212.000,1967. 
ASCS STORY COUNTY AERIAL PHCTOGAAPHS, SCALE li20,000,1965. 
co•,s OF ENGINEERS ro,oGaAPHIC NAPS, SCALE 1• • 200•. 1967. 
USGS TO,OGaA,HIC JMES QUAORAN,LE MAP, SCALE 1,.2.soo, 1912. 

ALTfRIUTIVE 16 • RECREATION AND OPEN SPACE USE, SCENIC RIVER IN hATU~AL STATE, 
NO IMPOUNONENTS. ESSENTIALLY EXISTING CONDITIONS. 

ALTERNATIVE•&• AMES AESEAWOll, AS PLANNED 8Y THE CORPS Of ENGINEERS, MITH TWO 
SUIIMPOUHO~ENTS • DESIGN Mf•O 11. 
A. AMES tlESEAYOIR • CONSEaVATION POOL, £LEYATJCN 9SO 

Ft..000 POOL, ELEVATION t76 
8. 8fAA CAEEK SUIIN,OUNONENT - CONSERVATION PCOL, fLEVATJO~ 970 

FLOOD POOL, ELEVATION 979 
t. DAM SITE SU81MPOONOMENT - CONSflVATl°'6 POOL, ELEVATION 1000 

AlTERNiTIVE 12 - AMES A£SERVOIR AS PLANNED 8Y THE COAPS OF ENGINEERS, e~r 
WITH NO SU8IMPQUNDMtNTS. 
A. AMtS RESERVOIR - COHSERWATION POOL, ELEYATICN 910 

'LOCO POOL, ELEVATION 976 

At.TERNATJVE •1 • AMES RlSERVOIR, NININUM CONSERVATICH POOL FOR REtREATJGN 
OHL Y, ElE VAT I ON 9.tO. 

ALTEJNATIVE 14 - MINIMUM tONSt!RVATIOH POOL, Ll•ITEO fLOOO CONTROL STQMAGE 
OF 3.6 INCHES AND SUIIM,OUNOMfNTS. 
A. AMES AESERW>ll • CONSIRVAtJa,. ,ooL, ELEVATION MO 

'LOOD ,ooLt ElfYATIO~ 96, 
a. BEAR CREEK SU9111POUMHIINT - CUHSEAVAllOH PCOL, !LfYATION •10 

ROOD POOL, ELEVATION 919 
c. DAM SITE sua1•ou"°MENT • tONSERVATICN ,OOL, ELfYATIOH 1000 

ALTERNATIVE IS - TRIIUTUV RKlEATIOH LME CEVELO,NEHT ONLY. 
A. BEAR CREEK SUIINPOUNOMNT • C0NSElVATIDN PCQL, fLEYATION 970 

fLOOO ,ooL, ELEVATION 979 
e. DAM SITE SUIINtOUHO,eNf • tON5flYATIOH POOL, ELEVATI~ 1000 

' ' 
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I I '- 100 I I 262 11 2611 2621 26011 261 I 262 I 2601 f 2621 2621 26211 2621 262 I 262 It 2621 2621 26211 
I I 4200 ' . 49 11 2 Cf I 371 2111 291 371 2111 491 "91 491 I .,. 491 461 I 491 ~91 49 t I 
t I 4300 I I 26 I I 31 41 2,1 31 41 211 261 2bf 26f t 211 261 141 t 261 261 26 I I . 
I I 4400 t • 6 I I 01 01 OIi OI 01 OI t 61 61 611 21 61 o 11 61 61 611 I I •iOO I I 0 11 OI OI OI t Oi 01 OI OI OI 0 I Of 0 ot I I,} 0 OIi I I 4600 I I 1,2 I I 1361 1471 lZJt t 1)61 1•11 123 I l !12 I l 52 t 152 I 1431 141 13 6 I I 152 l~Z 15211 
I I 4700 I I 40 It 401 401 4011 401 401 'tO I 401 'tOI 40 I 401 40 •ot • 40 40 401 I 
I I 5001) 11 0 I I 01 OI o It OI ot 01 OI 01 o I 01 0 01 I 0 0 \) 
I t SlOO i I 0 I I 01 01 0 It 01 OI OI ot OI o I Cl 0 o I 0 0 0 
I I 5200 I I 0 ft ,, ot o I I 01 OI ol 01 01 0 01 0 o I 0 0 0 
I I 5300 I I 4 I I )t 41 211 31 4 I 21 41 41 4 

4 ' 
~ 4 I 4 .. 4 

I I 5400 I I 0 I I OI OI o I I OI 01 OI Of OI 0 OI 0 o I 0 0 I) 
I I 6000 11 92) 11 3501 4211 2761 I 3541 4261 282 I 6321 7051 S62 't3~ I 512 360 I 880 888 864 
I I 1000 11 1•38 11 4441 6201 301 I I 411 I 6361 3381 11181 12031 1002 66EI 829 ~12 I 1319 1406 I 3!>o 
I I 7100 I t 0 II OI 01 ot I Of 01 01 OI ot 0 01 0 o I 0 0 0 
I I 7200 I I 0 I I 01 01 OIi 01 OI OI OI OI 0 01 0 C t 0 0 0 
I I 7300 I I 0 11 Of 01 0 f t OI ot OI OI OI 0 01 0 o I 0 u 0 
I I l'-00 I I 0 11 01 ot OIi ot OI ot ot ot 0 ot 0 o I 0 0 0 
I I 7500 I t 0 I I OI Ot ott OI OI OI OI OI Ot Of 0 o I 01 0 0 
11 7600 II 106 II 611 IOI 3411 631 8Z I lo It 1021 1051 1011 83 I 97 (j9 65 I 901 80 
11••••••••1 l•••••••ll•••••l-•••l•••••I 1•••••1•••••1•••••11•••••1.•••••t•••••I •••••I••••• -··· l•••••I••••• ••••• 

ALL CONPUTfD FIGURES "AVE A POSSIBLE E•RO~ OF PlUS 0~ MINUS 00.9411 CF TMf 
VALUE GIVEN. T"IS ERROR IS STRICTLY DUE TO T"f CONPUTlfl(l",jAL TECW<llijUfS USED 
ANO IS INDEPENDtNT OF ALL ERRORS IHHtRE~T IN ThE DATA COlLECTIO~ AkO DAYA 
PREPARATION. res, fYALUlTIC~S o, OATA ,REPAMlTION 9AOAS INOIClfE ER~ORS 8EI~~ 
NAOf AT THE RATE OF 00.6♦ZI 0, ITEMS HANOlfO, ca·~ OTHER WOkOS 00.6411 OF THE 
04TA 5A~PltS WERE IHCORECTLY PREPARED FOR THE COMPUTER. ,,,fa ,~oCESSlt!M. FOR 
ERAORS '"'s fk~Ok PERCfNfAGE NAY 8( SAFELY ,ssu•eo TO 8( LESS THAN oo.08)1. 
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Soils/old survey - sunnnary of tyPes. 'llle 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 #1 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. 



• 
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Table 1-1-10. 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 loam 
Webster clay loam 
Waukesha loam 
Wabash fine sandy loam 
Lindley loam 
Sarpy fine sandy loam 
Webster silty clay loam 
O'Neill loam 
O'Neill fine sandy loam 
Lamoure silty clay loam 
Lamoure loam 
Clarion loam 
Clarion fine sandy loam 
Clarion loam - steep phase 
Dickinson fine sandy loam 
Lindley loam - steep phase 
Thurman loamy fine sand 
Clarion fine sandy loam - steep phase 
Clarion loam - eroded phase 
Muck 
Clarion fine sandy loam - eroded phase 
Ames fine sandy loam 

• 
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• SITE, SKUNK RIVER, ,~es. IO~A 
'tftAS, ROCK ISLAND DISTRICT 
IVEASIJY lNO UNIVERSITY OF IO~A 

0-.A LANO USE ANALYSIS LAIORATGaY 
LlN0$CA,e &ACHITKTURE 

IWASITY 

IIIMLYSTS J.9.SINATRA, ,.F.ANOEASON 
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ION J.C.TAC.GA~T, T.SHUCK, A.PUDIL, O.F4XllNGER, 
S.CECll, D.SEYNOUR, ~.SCHUTTLER, O.KE~NY 

,.ullAM, u.oE"eN'-1:R 
E.$.lt&SllJt, a.HOEPPNER, o.ALLEN, o.F~RNELIUS, o.HILLS 

SOILS/OLD - SUMMARY OF TYPES 

THE OO~INANT SOIL TYPE, THAT 1$ THE SOIL COVERING THE GREATEST PfRCENfAGE Of 
fACH CELL, WAS RECORDED AS THE SOIL TYPE FOR THAT CELL. ~LY OM SOIL TYPE w&s 
NOTED FOR EACH CELL 9ECAUSE OF THE COARSENESS OF THE OAT& AVAILABLE. THESE SOil 
TYPES '6ERE RECIJAOEO F~OM A l9l8 USDA COUNTY SOIL MAP, THE: ~OST COMPLETE OAT& 
AVAILABLE FQa PU&LIC USE. $ONE OF THE SOIL NAMES HAO CHAIGEO SINCE ANO 
CORRELATIONS a.ERE MAO€ TO u,oaTe THE INFOtlMATICN. THE SOIL TYPES WERE RECORDED 
USIN& THE STANOAROllEO USO& SOil MUNIER. FRO~ THIS SOIL MIMHR, INFOR•&TION 
CONCERNING SOIL TEXTURE,PERMEAIILITY, l,_.:llTR&JION AATtO, EN&INEERING C&P&81LlfY 
Alto WITAIILITY ,use, CLASS COULD IE EXAMINED. 

THE TABLE SHOWS TMe ,cae4GE a,, EACH SOIL TYPE REMAINING I~ THE STUDY AREA 
AFlEl l~OATI~ AHO THE HIGH AHO LOM ESTIMATES OF THE fXTitENfS THAT T ► IS VALUE 
NIGHT TAKE FOR EACH ,ao,t-JSED ALTEANATIVE. 

sou,lCfSs SfORY COUNTY SIJILS NAP, USDA, SCALE 1• • l NILE, 1938. 
COAPS OF EN,INEERS T~OGaAPH&C IIIAPS, SCALE l• • zoo•• 1967. 
USGS TO,Oc;RAPttlC AMES QUAOkANGI.E NAP, S(ALE l••Z,500, 1912. 

AlTERNATIVt t6 - RECAEATION MD OPEN SPACE USE, SCENIC RIVER I~ NATURAL STATE, 
NO l~OIENTS. ESSENTltLLY EXISTING tONDITIONS • 

• ,eaMATIVE tl - A9'ES AESEAVOla, AS PLAIIINED BY TttE coa,s 0, ENGl~ERS, •ITH TWO 
WIIWOUN~lllfS - OISlliN NENO ta. 
A. ANES lESEAWIR • CONSIAVATl8'11 ,OOl, ElfYATION 950 

,Looo POOL t ILiVATIOII •1• 
8. 8f&R CR!fK SUIINPOUN>M!fllf - CONSERVATIOH POOL, ELEVATION 970 

FlOOO POOL, ELEVATIOH 979 
c. DAN SITE suea•cantDNENT - COHSIRVATION POOL, lllVATION 1000 

Al.Tl•~•TIVE ,z - AIIES RESERVOIR AS 'LMNEO ., tHf CORPS o, ENGINfEAS, eu, 
NITM NO SUll~IIIOtlENJS. 
A. ANES aESEAWIA • CONWRVATIOM POOL, ELEVATION 950 

FlOOO POOL, ILfVATION 97• 

AI.Tia.ATIVf tJ • ANIS RESEAVOIR, MINIMUM 'ONSflVATlc»I POOL F<Mt RECREATICN 
ONLY, ELEVATION 9'WI. 

ALTE•-ATIVf .. - NJNINUN ca.i.seavATIOfit POOL, LIMITED FLOOO CONTROL STORAGE 
o,. J.6 l~S .U.O SUIIIINUNOPIEl!ffS. · 
A. ANES RISfRWOIR • CGNSEAVATIOM ...:IOLt ELEVATION 9"° 

'LOOO Pao&., ELEVATION 9o5 
a. lfAA t•ffK SUll•OUNOMNf - COtllSflVAJION POOL, ILEYATION 970 

,Looo ,OOL, ELEVATION 979 
C. DAN SITE Mlll~NT - CONStAVATION POOL, ELEVATION 1000 

ALfill-.AflYE ff - JAIIUTMY 9'1!tllATION LAIII OEVflOPMINf ONLY. 
A. lfAA c•teK SUII ... OUNONl-f - CONSERVATION POOL, ELEVATION 970 

'LOQD POOL, ELEVATION 979 
I. DAM SIJE SUII-.Ol'lltONINf • CONSIIVATION POOL, ILIVATION 1000 
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• o\9 ti 1102 II 1611 264. 9711 1681 Z"t 9711 7301 8081 66111 ,.071 515 2~11 10731 10811 106211 
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ALL CONPUTEO FIGURES HAV~ A POSSl8LE ERROR OF PLUS OR MINUS 00.9411 OF THt 
VALUE GIYEH. THIS ERROR IS STRICTLY DUE TO THE COMPUTATl~Al TECHNIOuis usto 
ANO IS INDEPENotNT OF ALL ERRORS INHERENT IN THt OATA COLLECTION AND OATA 
PREPARATION. TEST EVALUATIO~S OF DATA Pae,ARATION ER~ORS INOICATt EkRCkS BEING 
HAOE AT THE RATE OF 00.6421 Of ITEMS HANDLED, Ck I~ OTHtR WORDS 00.6~21 OF THt 
DATA SAMPLES WERE INCORECTLY PREPARED FC>ft THE COHPUTER. AFTfk PROCESSING FOR 
ERAORS THIS ER~OR PERCENTAGE MAY BE SAFELY ASS~MEO TO 8E LESS THAN 00.08)1 • 
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Archaeological sites - simnoary of tyPes. 'lhe 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 interpretation and discussion of the data see Appendix 

1, Chapter 6. 
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Table 1-1-12. Archaeological sites variable unit identification numbers. 

0000 No archaeological site in cell 

CULTURAL AFFILIATION 
1--- Paleo Indian or big game hunting tradition 
2--- Paleo Indian tradition or archiac tradition 
3--- Archaic tradition 
4--- Archaic tradition or woodland tradition 
5--- Woodland tradition 
6--- Woodland tradition or late prehistoric traditions 
7--- Late prehistoric traditions (i.e. Mississippian tradition, etc.) 
8--- Prehistoric, undetermined 
9--- Historic, native American 
0--- Historic, Euro-American 
SITE TYPE 
-1--
-2--
-3--
-4--
-5--
-6--
-7--
-8--
NATURE 
--10 
--20 
--30 
--40 
--50 
--60 

Domestic settlement - camp or village 
Domestic settlement - farm or homestead 
Mortuary - burial mound 
Mortuary - cemetary 
Animal kill, drive, or butchering site 
Quarry or collecting station 
Industrial site (i.e. kiln, mill, etc.) 
Other 

OF EVIDENCE 
Stone artifacts and debitage 
c.eramics, stone artifacts and debitage 
Ceramics and/or metal and/or glass 
Structures or structural remains (i.e. buildings, graves, etc.) 
Structures or structural remains and other associated artifacts 
Faunal remains and associated artifacts 

' i 
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RESOURCE SUITABILITY AND ANALYSIS 

Resource Suitability Maps 

The twelve resource suitability maps were obtained by weighting one 

or more variable classes to produce an attractiveness or site selection 

scheme for a potential land use or land resource. 

Some maps are a product of as many as seven data classes (e.g. slope+ 

soil+ aspect+ road access+ proximity to water+ vegetative cover - • res1-

dential development scheme), while others (e.g. soils for residential develop

ment) are simply the product of various soils weighted against each other. 

Because data was not available for all alternatives, some resource 

potential maps have results for Alternative #1 only or Alternatives #1 and #6. 

The resource potential map output contains a text, sources, alternative 

description, legend, histogram, and map. See pages 1-1-46 thru 1-1-47 for 

the description of each. 

Weighting and use of the site selection form. The process of site 

selection can be made more responsive to specific needs for a particular use 

by assigning "weights" to each of the variable classes considered important 

in locating that use on the land, rather than considering each variable class 

to be of equal importance. "Weighting" simply means, for example, that if 

slope face and slope percent are important to a user in locating a picnic 

site - but slope face is more important (that is, the user is willing to accept 

a site that may not have the needed slope percent because the slope face 

is right) - more emphasis (weight) can be placed on the slope face variable 

class. 

, 
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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 innnediate:, 

to the right of the large box (there are thirty boxes available for 

weighting 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." 

D) 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 nurobP.r 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. 

E) 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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Explanation. In the comp~ter analysis procedure, the weighting 

ntunber assigned to any variable class is subtracted from 11 in order to give 

a "multiplier", which indicates the dominance of that particular variable 

class. For example, if one of the variable classes was weighted 1, its 

multiplier would be 10; in contrast, ·a variable class weighted 10 would 

only have a multiplier of 1. This multiplier has its effect on the weights 

assigned to individual variable units, a multiplier of 10 for example (from 

a variable class weighted a 1, most important) meaning that all the variable 

unit weight numbers of that variable class will be multiplied by ten. 

both the desirable and undesirable variable units of the variable class 

Thus, 

weighted "most important" ass,une a greater significance in the site selection 

procedure than those of a variable class weighted "least important." 

When the actual analysis is done on a cell by cell basis, all these 

nurnhers resulting from the multiplication of the variable class multiplier 

times the individual variable unit weight numbers per each variable class 

are added together to give a "score" for each cell, a high number indicating 

that a cell is not a acceptable for the chosen land use as one with a lower 

ntunber. The fact that the analysis of each cell (representing a combination 

of on-site conditions) will result in a different score through the use of 

this weighting process than any other cell having even a slightly different 

coded physical make-up, in the final result gives a range of numbers as 

scores. This range, from the highest possible number plus 0.9a to zero will 

(a) O. 9 is added so that the highest number will be included in one of 
the ten equal categories. In the process of assigning a score of any cell 
to one of the ten equal ranges, the computer separates numbers into these 
categories if that cell score is greater than or equal to the lowest pos
sible score (zero) and less than the highest possible score (the top number 
of the range plus 0.9). If the top number of the whole range was also the 
number of the highest possible score, any cell with that score would not be 
correctly assigned to a range. 

• 
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b 
be divided equally by the computer into ten blocks of numbers , 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 (indicati9g 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 study 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 from 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 a . particular use, and it is more desirable to have a breakdown of the 
relative values of these cells to save on field checking effort. 



SITE SELECTlON FORM Page of 

Your Na~-(s) 
1 1 - . -

Study Area test area Alternative -- Tim Shuck 
Ce 11 Size 40 acres Model --
Special Option -- No. of VariablesUsed 2 
Ma x. No. of Weighted Variable Units 7 . 
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Datafile for test study area: 

0001 Slope face 
0001 North 
0002 South 
0003 East 
0004 West 

0004 Surface water 
0001 None 
0002 Stream 
0003 Small creek 
0004 River 
0005 Pond 

0002 Slope percent 
0001 Flat 
0002 0-2% 
0003 3-7% 
0004 8-12% 
0005 13-22% 
0006 23+% 

0003 Vegetation type 
0001 Row crop 
0002 Pasture 
0003 Natural prairie 
0004 Mixed trees and 

grassland 
0005 Bottomland woods 
0006 Upland woods 
0007 Orchard 

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 • .-.- 0002 
-- weighted as 1, 11-1 - 10, multiplier is 10 

weight_....,.__ 1 

code no • ...,._ 0003 

weight 3 -- weighted as 3, 11-3 - 8, multiplier is 8 

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

then multiplied by the multiplier of that variable: 

code no •. .,...-0002 

weight --..-1 (lOx: 

.....,.0003 
code no. 

weight ...,..3 (Sx) 

0001 
5 

5
1
0 

0001 
_9 
I 

72 

0002 0003 
1 ~ _, 

110 jQ 

0002 0003 
I • 
-

40 ,. ~ 

0004 0005 I 

•• ' 

- 0 80 ' 

0004 0005 
1 10 

' 8 ~ 0 

0006 
1n 

llO 

0006 
10 

Jo 

- code no. 
weight 

multiplication 

0007 
l ' 

32 

product 

mu 

code no • 
weight 

ltiplication 
product 



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

conditions describes every cell: 

A) 0001 Flat E) 0005 13-22% 
0001 Row crop 0006 Upland woods 

B) 0002 0-2% F) 0006 23+% 
0001 Row crop 0004 Mixed - trees 

C) 0002 0-2% 
grassland 

0004 Mixed trees and G) 0006 23+% 
grassland 0006 Upland woods 

D) 0003 3-7% H) 0002 0-2% 
0003 Natural • • pra1r1.e 0007 Orchard 

and 

I) 0004 8-12% 
0002 Pasture 

J) 0001 Flat 
0003 Natural prairie 

K) 0005 13-22% 
0004 Mixed trees and 

grassland 

L) 0001 Flat 
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 I) 70 + 40 = 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) 10 + 32 = 42 L) 50 + 80 = 130 

The range of scores for this study area is from 0 to 180.9 (lowest possible 

to highest possi~le). When this is divided equally into ten blocks of 

numbers, the breakdown is as follows: 

o.oo -
18.09 -
36.18 -
54.27 -
72.36 -
90.45 -

108.54 -
126.63 -
144.72 -
162.81 -

18.09 
36.18 
54.27 
72.36 
90.45 

108.54 
126.63 
144.72 
162.81 
180.90 

• 



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

these breakdowns according to its score, the result • is: 

o.oo - 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 ---- I 
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." 

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. 
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Evaluation of potential sites. It is 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 alternative to be used is still one the user must make. 
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Soils 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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Land planning methodology. The following is a demonstration of the u~e 

of the computer stored data and the suitability model technique for develop

ing a land use plan for the proposed reservoir (Alternative #1). This is not 

meant to be a final plan because not all planning parameters were considered 

and some conflicts between the land uses shown have to be resolved. 

Figure 1-1-99 is a composite of the suitability models for residential 

deve~opment, sw.fmm1ng beaches, boat ramps, picnic areas, and campgrounds. 

The results for Alternative #1 only are shown. 

The symbols show where the major concentration(s) of attractive sites 

(gray levels 8, 9, and 10) for each land use are located in respect to the 

reservoir as proposed (Alternative #1) and the major highways. 

It must be emphasized that these locations are the result of a set of 

generalizations or parameters about attractive sites for these uses by the 

author of each suitability model. Each model was written based on the 

author's expertise and knowledge of each land use and the resources. 

Attractive sites for swimming beaches (according to Beardsley, Dawson, 

and Campbell, authors of Appendix 3) are located on the east side of the 

proposed reservoir near Soper's Mill, on the east side north of E-29, and on 

the west side near the dam. 

Attractive sites for boat ramps (according to Beardsley, Dawson, and 

Campbell) are located on the east side of the proposed reservoir north of 

E-29, and on the west si•e near the dam. 

Attractive sites for picni~ing· (according to Beardsley, Dawson, and 

Campbell) are located on the east side of the proposed reservoir near Soper's 

Mill and along the ~jor roads, especially U.S. 69 and Iowa 221. 



Fig. 1-1-99 • 
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Composite of attractiveness models 
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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 reservoir, 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 

Wildlife habitat quality - raccoon (Fig. 1-1-114 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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1-1-241 

Wildlife census data - raccoon (Fig. 1-1-120 through 1-1-125). 

Approximately 600 raccoons would be lost from the existing population of 

1500 in the study area as a result of the inundation of the reservoir as 

proposed (Fig. 1-1-120). The greatest loss occurs in the habitats of gray 

levels 7 and 9 (532 raccoons). The remaining population (about 900) is, 

however, largely concentrated in these same habitat types. This is due to 

the fact that these habitat types (gray levels 7 and 9) form the bulk of 

the remaining habitat, especially in the stream valleys, and also contain 

a relatively high number of raccoons per acre. 
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1-1-254 

Wildlife population density - raccoon (Fig. 1-1-126 through 1-1-131). 

The majority of the raccoon loss, as shown by Figures 1-1-126 and 1-1-131, 

comes from habitats where there were fewer raccoons censused than expected. 

That is not to say that the wildlife habitat areas lost are of poor quality 

or contained few raccoons (see Fig. 1-1-114, Habitat quality - raccoon and 

Fig. 1-1-120, Census data - raccoon)~ This simply means that in these areas 

(indicated by gray level #5) the number recorded was less than expected. 

Areas showing a higher density than expected (gray level #10) were 

almost 75% inundated by the reservoir as proposed (Alternative #1), but 

their initial total acreage (58 acres) was miD1rnal. 
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Wildlife habitat quality - composite of all wildlife species (Fig. 

1-1-132 and 1-1-133). The highest quality habitat in the study area is 

located on or near the floodplain and is indicated by gray levels 8 and 10. 

Of the 3660 acres now existing, 1970 acres wouli be perminantly lost or 

changed by the flood pool of the proposed reservoir (Alternative #1). But 

more important, the present wide corridor of this habitat type would be 

severed at many places along the river by the proposed reservoir. This 

would mean that the "travel lanes" of the wider ranging animals would be 

cut, restricting their migratory, food, and shelter seeking activities. 

The greatest percentage of this high quality habitat remaining would occur 

primarily along the river above the flood pool and below the dam site. 
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Wildlife habi.tat quality - composite of all mammalian species (Fig. 

1-1-134 and 1-1- 135). The existing high quality mammalian habitat (1155 

acres) occurs primarily along the river and creeks which is indicated by 

gray levels 8 and 10. The flood pool of the proposed reservoir (Alterna

tive #1) would reduce the amount remaining to 950 acres. This is impor

tant in that this habitat, after inundation, is essentially eliminated 

between the dam site and the upper reaches of the flood pool. 

From the 6900 acres of fair and fair to poor habitat presently exist

ing in the study area (gray levels 4 and 6) 1840, or about 27%, would be 

lost by inundation of the flood pool (Alternative #1). This loss, however 

would leave several noticeable gaps in the vegetational corridor. This 

corridor serves as a travel lane (due to its cover) to the wider ranging 

mammals such as deer, foxes, mink, etc. The loss of this corridor would 

severely limit their migration, food, and shelter-seeking activities in 

the study area. 
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1-1-277 

Wildlife habitat quality - composite of all bird species (Fig. 1-1-136 

and 1-1-137). The majority of the better bird habitat (gray levels 9 and 

10) is associated with the floodplain and comprises 3830 acres. After 

inundation by the flood pool of the proposed reservoir (Alternative #1) 

about 1780 acres of this good habitat would remain, or a little less than 

half. The lower quality habitat types (gray levels 3 , 5 , and 8) are not as 

severely affected as the better habitats. About 4230 acres of the original 

5220 acres would remain after inundation by the reservoir flood pool (ele

vation 976). 

The remaining habitat types would be fairly well distributed through~ 

out the study area (Fig. 1-1-136). However, there are significant gaps in 

the natural vegetation along the flood pool edge which would be largely 

void of bird life. -
Waterfowl would be attracted to the reservoir during migration but 

would not nest there due to the fluctuating water level and a lack of suit

able nesting cover near the lake margins. 
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1-1-282 

Story County Timber Resources 

The timber in the reservoir area is an important part of the county 

total. Table 1-1-14 shows that approximately three percent of Story County 

is covered by rural timber and one quarter of that is in the study area. 

Rural timber is defined as those areas of overstory vegetation which are 

16 acres or larger and have less than eight dwelling units per quarter 

section. (See footnote (b) on table 1-1-14.) 

While a reasonable median value is given in the following eleven tables, 

an absolute range (low and high) is also given. The range is calculated 

from the general cover classifications (e.g. 10 to 30%, using 10% for the 

low Jimit, 20% for the median estimate, and 30% for the high limit). 

Table 1-1-14. 
a 

Rural Timber in Story County. 

Low 

10-30% 213 
b 

34,100 acres 3410 cover - cells-= ac 
30-50% cover - 50 cells• 8,000 acres 2400 
50-70% cover - 7 cells• 1,120 acres 560 
70-100% cover - 0 cells • 0 acres 0 

6370 

Percent of Story County in rural timber - 1.73% 

- - _.,,. .. 
(a) from Story County data bank. 

Median High 

6820 ac 10,230 
3200 4,000 
670 780 

0 0 
10,690 15,010 

2.90% 4.07% 

(b) number of quarter section cells (160 acres) in Story County with 
greater than 10% timber cover and less than eight dwelling units. 

Figure 1-1-138 is a graphic display of the location and density of 

Story County rural timber. The darkest symbols indicate the urban areas 

ac 

and are omitted from the county total. Notice that the timber is generally 

associated with the stream valleys in the county, especially the Skunk River, l 

Squaw Creek, East Indian Creek, West Indian Creek, Keigley Creek, Bear Creek, 

and Long Dick Creek. • 
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Table 1-1-15. Rural t:f mbP.r in the Ames Reservoir study area (run .i· #.1) a. 

10-30% cover x 33 cells• 5280 acres 
30-50% cover x 17 cells• 2720 acres 
50-70% cover x 4 cells= 640 acres 
70-100% cover x 0 cells 111 0 acres -

Percent of study area in rural timber : 
Percent of county timber in study area -

(a) from Story County data bank. 

Low 

530 ac 
820 
320 

-ri 
·1.'1% 

16.9% 

Median 

1060 
1090 

380 
0 

2530 

11.6% 
23.6% 

ac 

High 

1580 
1360 

450 
0 

3390 

20.0% 
39.7% 

ac 

Table 1-1-16. 
a Rural timber in the Ames Reservoir study area (run #2) • 

Code Description 

6000 Open forest (5-25% crown cover) 
7000 Forest ( > 25% crown cover) 
7600 Strip forest 

Percent of study area in rural timber -
Percent of county timber in study area -

(a) From Vegetation/Pudil data. 
(b) Data not available. 

b Low 

15.8% 

Median Highb 

923 ac 
1438 
106 

2467 

11.4% 
22.2% 37.2% 

Table 1-1-17. 
a 

Rural timber in the Ames Reservoir study area (run #3) • 

Code 

7500-7600 
9100-9300 
9400-9500 

Description 

Savanna (5-25% crown cover) 
Upland forest 
Bottomland forest 

Percent of study area in rural timber -
Percent of county timber in study area -

(a) From Vegetation/Landers data. 
(b) Data not available. 

17.3% 

Median 

583 ac 
1088 
929 

2600 

12.0% 
24.3% 

High 

40.8% 

• 
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Table 1-1-18 Rural timber in the Ames Reservoir study area (Run #4)a. 

Code Description 

9200 Non-commercial forest 

Percent of study area in rural timber -
Percent of county timber in study area -

(a) From land use data. 

Low 

15.8% 

Median 

2470 ac 

11.4% 
22.2% 

High 

37.2% 

Tables 1-1-15 through 1-1-18 indicate that the amount of rural timber 

in the Ames Reservoir study area is approximately 2500 acres. Again, where 

data is available, the low and high J1mits of the range (approximately 1700 

acres to 3400 acres) are given. The median timbered area (2500 acres) is 

approximately 12 percent of the study area and 24 percent of Story County's 

total timber (by area). 

The maximum amount of timber inundated by the 976 pool level of Alter-

native #1 is approximately 1600 acres (see Tables 1-1-19 and 1-1-20). Com

parable totals for other alternatives are 585 acres of timber inundated in 

Alternative #3 (pool elevation 940) and 1280 acres in Alternative #4 (max

imum pool elevation~96S). See acreage totals in Tables 1-1-21 through 

1-1-24. 
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Table 1-1-19. Rural timber loss - Alternate #1 (Run #l)a. 

Code 

6000 
7000 
7600 

Description 

Open forest (5-25% crown 
Forest ~25% crown cover) 
Strip forest 

Percent timber loss in study area -
Percent timber loss in county -

cover) 

Low 

502 ac 
818 

26 
1346 

51.8% 
9.0% 

Median 

573 ac 
994 
45 

1612 

63.7% 
15.1% 

High 

648 ac 
1137 

72 
1857 

75.4% 
29.2% 

(a) From vegetation/Pudil data. Full pool elevation 976 is used. 

Table 1-1-20. Rural timber loss - Alternative #1 (Run #2)a. 

Code 

7500-7600 
9100-9300 
9400-9500 

Description 

Savanna (5-25% crown cover) 
Upland forest 
Bottomland forest 

Percent timber loss in study area -
Percent timber loss in county -

Low 

267 ac 
449 
628 

1344 

51.8% 
9.0% 

l;fedian 

322 ac 
608 
685 

1615 

64.1% 
15.1% 

High 

377 ac 
754 
740 

1871 

74.0% 
29.4% 

(a) From vegetation/Landers data. Full pool elevation 976 is used. 

• 

• 



Table 1-1-21. Rural timber loss - Alternative #3 (Run #l)a. 

Code 

6000 
7000 
7600 

Description 

Open forest (5-25% crown cover) 
Forest (>25% crown cover) 
Strip forest 

Percent timber loss in study area -
Percent timber loss in county -

Low 

218 ac 
235 

1 
454 

18.4 
4.2 

Median 

291 ac 
320 

4 
575 

23.3 
5.4 

(a) From vegetation/Pudil data. Pool elevation 940 is used. 

Table 1-1-22. 
a 

Rural timber loss - Alternative #3 (Run #2). 

Code 

7500-7600 
9100-9300 
9400-9500 

Description 

Savanna (5-25% crown cover) 
Upland forest 
Bottomland forest 

Percent timber loss in study area -
Percent timber loss in county -

Low 

80 ac 
63 

300 
443 

17.9 
4.1 

Median 

91 ac 
135 
369 
595 

24.1 
4.4 

(a) From vegetation/Landers data. Pool elevatinn 940 is used. 

High 

361 ac 
436 

5 
802 

32.5 
7.5 

High 

139 ac 
231 
436 
806 

32.7 
7.5 
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Table 1-1-23 Rural ~imher loss - Alternative 04 {Run #l)a. 

Code 

6000 
7000 
7600 

Description 

Open forest (5-25% crown cover) 
Forest ( > 25% crown cover) 
Strip forest 

Percent timber loss in study area -
Percent timber loss in county -

Low 

411 ac 
609 

9 
1029 

41.7 
9.6 

Median 

489 ac 
770 
23 

1282 

52.0 
11.9 

~a) From Vegetation/Pudil data. Pool elevation 965 is used. 

Table 1-1-24 Rural timber loss - Alternative #4 (Run //2) a. 

Code 

7500-7600 
9100-9300 
9400-9500 

Description 

Savanna (5-25% crown cover) 
Upland forest 
Bottomland forest 

Percent timber loss in study area -
Percent timber loss in county -

Low 

194 ac 
316 
527 

1037 

42.0 
9.7 

Median 

241 ac 
454 
587 

1282 

52.0 
11.9 

(a) From Vegetation/Lander• data. Pool elevation 965 is used. 

High 

563 ac 
926 

41 
1530 

62.0 
14.3 

High 

294 ac 
614 
629 

1537 

62.3 
14.3 

The acres of t1rnher inundated for pool elevations 976, 965, and 940 

(from Tables l-1-19 through 1-1-24) are plotted on Figure 1-1-139. After 

a smooth curve was drmm, Table 1-1-25 was constructed to show the total 

amount of timber inundated at each pool elevation. Notice that the smaller 

amount of timber at higher elevations (upland) causes the upper curve in 

Figure 1-1-139 to flatten out. In terms of timber loss, Alternatives 06, 

DS, and 03 are preferred. 
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Table 1-1-25 a Inundation of rural timber in study area. 

Elevation 
of pool 

933 

940 

945 

950 

955 

960 

965 

970 

975 

976 

Inundation 
Frequency=X 
(once in X 

years) 

45 

9 

2 

1 

4 

6 

10 

19 

50 

70 

(a) For Alternative #1. 
(b) From Vegetation/Landers data. 
(c) From Figure 1-1-139. 

Acres of Land 
Inundated 

769 

1312 

1660 

2077 

2494 

3028 

3499 

4124 

5050c 

5134 

Acres of TimhP.r 
Inundated 

155c 

403b 

580c 

760c 

940c 

1130c 

1318b 

1470c 

1590c 

1615b 

• 

The median estimates (along with low and high limits remaining) from 

Tables 1-1-14 through 1-1-24 are compiled in Figure 1-1-140 for visual com

parison of the results. 

., 
• 

. 
•• 
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SUMMARY 

The following comments and recommendations are based on an inventory and 

analysis of the physical resources in the reservoir study area, the visual 

-
qualities of the site, and the potential changes accompanying the six alter-

natives. 

1. Three percent of Story County is covered by natural woodland, and 

most of this woodland is associated with the stream valleys. The 34 section 

study area contains approximately 25% of the county's natural woodland. The 

reservoir pool (at maximum elevation of 976 and 5,100 acres) inundates as 

much as 15% of the natural woodland of the county and approximately 1.2% of 

the county's land area. Therefore, the visual impact is much greater than 

expected because of the concentration of the county's natural woodland in the 

study area. 

2. The contrast of stream valley woodland against the broad expanse of 

crop land is dramatically illustrated by ERTS A satellite imagery from 500 

miles above the earth's surface. The uniqueness of this contrast is even 

more apparent when all lake developments completed, under construction, or 

planned for in central Iowa are considered. Should a lake be constructed, 

the large, self-generating natural woodland visible in the imagery would be 

lost from the landscape. 

3. The Sk,1nk River is channelized south of Ames and, if impounded north 

of Ames, appro~irnately 15% of the river's distance through the county would 

be left in a natural meandering state. This natural portion of the river 

passes through the Ames community. Therefore, the river would be a managed 

river; impounded, urbanized, and channelized. The natural scenes, without 

evident modification either on or nearby the river, would be few within the 
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county. 

4. The creation of a stable recreation lake has less visual impact than 

a fluctuating reservoir because of its smaller size, less woodland removal, 

and no "bathtub ring" {pool edge area created by the fluctuating water level). 

The recreation opportunities offered by a large lake are a trade-off from 

the present activities of the site. The lake-based activities are less di

verse and more concentrated than river activities (because of a less diverse 

site) and must be carefully planned to avoid deterioration of the site and 

the surrounding area: 

5. Significant recreation landscapes are those that -offer a wide range 

of potential experiences. The study area of the reservoir offers a diversity 

of experiences due to topographic variation, stream meandering, vegetation 

and its associated wildlife which is in contrast to the surrounding landscape •. 

Both the proposed landscape (reservoir) and the existing one are in contrast 

to the farmscape. The proposed landscape would accentuate the flatness of 

the landscape while the existing timber creates vertical relief and seasonal 

contrast, especially during the winter. 

6. The proposed landscape(s) would afford a greater opportunity to re-

create through more physical activities than is afforded now; for example, 

swimming and water skiing as forms of personal competition. The existing 

landscape affords recreation with nature that involves "f ~~Jl_!~g"; for example 

hunting, bird watching, tllUshroom hunting, etc. It is likely that the proposed 

landscape(s) while serving more people, would provide a less diverse range of 

experiences. 

7. The existing reservoir site is visually changing. Gravel and lime-

stone extraction continues to spread while some areas of timber are being 

cleared and others are dying from Dutch elm disease. Residential development 
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is impinging on the site at the southwest portion of the study area along 

Arrasmith Road. 

8. Presently one lives with the land within the county in the following 

ways: 

a. large town (Ames) 
b. small towns 
c. rural setting (farmstead or housing along timber and valleys) 

The reservoir w&tauld offer one additional choice: homes in close proximity to 

large lake. 

9. The proposed Jake would become a public landscape due to the existin 

scenic overlook, rest stop areas of Interstate 35 and large take line near 

E-29 (a potential camping area). This cluster of identification points along 

I-35 would give the lake high visibility and with that, high public use. 

10. With it'n1ndation, viewa from the west to east across the lake would 

be focused on Interstate 35 (due to tree removal and elevation); and asso

ciated with this, increased noise which is presently partially absorbed by 

the timber. Heavy evergreea planting parallel to the interstate on the 

knolls (west side) could be aesthetically pleasing from the lake, highlight 

views from the interstate, absorb noise, and form a backdrop for the lake whe1 

viewed from the west. 

11. On the basis of the report and the above conanents, either Alternati, 

#3 (stable recreation lake) or Alternative #6 (open space) is acceptable 

from a visual/aesthetic standpoint. But more important, whether the decision 

is for open space development of lake development, careful planning and 

management of the site must be provided. A well integrated and executed 
• 

plan for the area is highly desireable because of the future recreation and J 
1 
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development pressures on our open space in tJ,e state. 

12. Opportunities for visual/aesthetic control of the site exist, in

cluding -fee title purchase and surface easement. These should be investigated 

for use in the area regardless of the decision made. Surface easements 

provide rights to the user while individual stewardship of the land is 

maintained. These opportunities are explored in additional detail in 

Appendix 3, Recreation and Open Space use, to which the reader is referred. 
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APPENDUM 1-1-2 

Skunk River Reservoir Data File 
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ELEVATION - CENTER OF CELL Variable Class No. 0001 
ELEVATION - CENTER OF 3RD {SW) QUADRANT Variable Class No. 0002 
ELEVATION - CENTER OF 4TH (SE) QUADRANT Variable Class No. 0003 
ELEVATION - CENTER OF 2ND (NW) QUADRANT Variable Class No. 0004 
ELEVATION - CENTER OF 1ST {NE) QUADRANT Variable Class No. 0005 

Note: All elevations are direct elevations above the mean 
sea level, The law elevation coded was 0889 feet; 
the high elevation coded was 1082 feet. 

Sources for all elevation maps: 
Corps of Engineers Topographic Maps, scale 1"= 200', 1967 
USGS Topographic Ames Quadrangle Map, Scale 1 :62,500, 1912 

SOILS/OLD SURVEY Variable Class No. 0006 

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 

Source: 

Bremer loam 
Peat 
Wabash silty clay 
Buckner loam 
Bremer silty clay loam 
Buckner fine sandy loam 
Wabash silty clay loam 
Wabash loam 
Webster loam 
Webster clay loam 
Waukesha loam 
Wabash fine sandy loam 
Lindley loam 
Sarpy fine sandy loam 
Webster silty clay loam 
O ' Ne i 11 1 oam 
O'Neill fine sandy loam 
Lamoure silty clay loam 
Lamoure loam 
C 1 a r i on 1 oam 
Clarion fine sandy loam 
Clarion loam, steep phase 
Dickinson fine sandy loam 
Lindley loam , s teep phase 
Thurman loamy fine sand 
Clarion fine sandy loam, steep phase 
Clarion loam, eroded phase 
Muck 
Clarion fine sandy loam, eroded phase 
Ames fine sandy loam 

Story County So i ls Map, USDA, Scale 1"= 1 mile, 1938 
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SURFICIAL WATER Variable Class No. 0007 

0000 None 
0001 Ponded water 
0002 Intermittent streams 
0003 1st order streams 
0004 2nd order streams 
0005 3rd order streams 
0006 4th order streams 
0007 5th order streams 
0008 6th order streams 
0009 7th order streams 

Source: Corps of Engineers Aerial Photographs, Scale 
1:12,000, 4-11-67 
Story County Soils Map. USDA, Scale 111=1 mile, 1938 

TOWNSHIP AND RANGE Variable Class No. 0008 

8423 Milford Township, Story County 
8424 Franklin Township, Story County 
8523 Howard Townsbtp, Story County 
8524 LaFayette Township, Story County 
8623 Scott Township, Hamilton County 
8624 Ellsworth Township, Hamilton County 

Source: Story County Farm Plat Book, 1971 

SECTION NUMBER Variable Class No. 0009 

0001 Section 1 

to to 

0036 Section 36 

Source: Story County Farm Plat Book, 1971 

OWNERSHIP AND PARCEL SIZE 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 

l -
41 -
81 -

121 -
161 -
201 
241 -
281 
321 
361 -
401 -
441 -
481 -
521 -

40 acres 
80 acres 

120 acres 
160 acres 
200 acres 
240 acres 
280 acres 
320 acres 
360 acres 
400 acres 
440 acres 
480 acres 
520 acres 
560 acres 

Variable Class No. 0010 

' ' 



0014 
0015 

Source: 

561 - 600 acres 
601 - 640 acres 
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Story County Farm Plat Book, 1971 

VEGETATION/PUDIL, PRIMARY Variable Class No. 0011 

00--
01--
02--
03--
04--
05--
06--
07--
08--
09--
10--
11--
12--
13--
20--
21--
22--
23--
24--
25--
26--

27--
30--
31--
32--
33--
34--
40--
41--
42--
43--
44--
45--
46--
47--
50--
51--
52--
53--
54--
60--
70--
71--

OTHER 
Wet prairie 
Dry p rat r i e 
Bog, marsh 
Seeps, springs, fens 
Ponds, reservoirs 
Quarries 
Potholes, etc. 
Rock outcrops 
Sand 
AGRICULTURAL 
Cultivated 
Pasture 
Soi 1 bank 
EDGE 
Stringer, drainage ditch, etc. 
Fence row 
Roadside, ditches 
Second grOMth, pastured areas 
• • • 
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 
COMMERClAL PLANTINGS 
Nursery 
Tree farm 
Orchard 
Truck farm 
OPEN FOREST (5-25% crown cover) 
FOREST 
Upland forest (oak - hickory) 
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72-- Upland forest (elm - ash) 
73-- Upland forest (maple - linden) 
74-- Floodplain forest 
75-- Boreal forest relic 
76-- Strip forest 

-- percentage of cell coverage of each variable unit 
was coded here as two digits 

Source:. Corps of Engineers Aerial Photographs, Scale 
1:12,000, 4-11-67 
ASCS Story County Aerial Photographs, Scale 
1:20,000, 9-1-65 

VEGETATION/PUDIL, SECONDARY Variable Class No. 0012 

Variable unit list and sources are identical to those for 
VEGETATION/PUDIL, PRIMARY Variable Class No. 0011. 

ARCHAEOLOGICAL SITES Variable Class No. 0013 

0000 No archaeological site in cell 

CULTURAL AFFILIATION 
1--- Paleo Indian or Big Game Hunting Tradition 
2--- Paleo Indian Tradition or Archaic Tradition 
3--- Archaic Tradition 
4--- Archaic Tradition or Woodland Tradition 
5--- Woodland Tradition 
6--- Woodland Tradition or Late Prehistoric Traditions 
7--- Late Prehistoric Traditions (i.e. Mississippian 

8---
9---
0---

SITE 
-1--
-2--
-3--
-4--
-5--
-6--
-7--
-8--

Tradition, Plains Village, etc.) 
Prehistoric, undetermined 
Historic, Native American 
Historic, Euro-American 

TYPE 
Domestic settlement - camp or village 
Domestic settlement - farm or homestead 
Mortuary - burial mound 
Mortuary - cemetery 
Animal kill, drive, or butchering site 
Quarry or collecting station 
Industrial site (i.e. kiln, mill, etc.) 
Other 

NATURE OF EVIDENCE 
--10 Stone artifacts and debitage 
--20 Ceramics, stone artifacts and debitage 
--30 Ceramics and/or metal and/or glass 
--40 Structures or structural remains (i.e. buildings or 

foundations, fortifications, graves, mounds, etc.) 
--50 Structures or structural remains and other associated 

artifacts (i.e. domestic or industrial debris, grave 
stones, etc.) 
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--60 Faunal remains and associated artifacts 

Source: Summar of Archaeolo ical Sites in the Ames Reser
voir Area by avid M. Gra wo an Nancy M. Osborn, 
Dept. of Sociology and Anthropology, Iowa State 
University, August, 1972 

PROXIMITY TO TAKE LINE Variable Class No. 0014 

0001 Outside purchase and easement areas, 1 mile from 
purchase boundary 

0002 Outside purchase and easement areas, 3/4 to 1 mile 
from purchase boundary 

0003 Outside purchase and easement areas, 1/2 to 3/4 
mile from purchase boundary 

0004 Outside purchase and easement areas, 1/4 to 1/2 
mile from purchase boundary 

0006 
0007 

Flowage easement area . 
Fee simple purchase area, 0 to 1/4 mile from 
purchase boundary 

0008 Fee simple purchase area, 1/4 to 1 mile from pur
chase boundary. 

Source: Corps of Engineers Topographic Map, Scale 111=200 1
, 1967 

USGS Topographic Ames Quadrangle Map. Scale 
1 :62,500, 1917 
Story County Farm Plat Book, 1967 

COLUMN NUMBER Variable Class No. 0015 

ROW NUMBER Variable Class No. 0016 

ROAD CLASSIFICATION AND HIGHWAY ORIENTATION 

00-- No road in cell 

Variable Class 
No. 0017 

10-- Private/area service (municipal and rural) 
20-- Municipal collector 
30-- Municipal arterial 
40-- Trunk collector 
50-- Trunk 
60-- Arterial connector 
70-- Arterial 
80-- Freeway/expressway 
90-- Access point to freeway/expressway 

--00 No road in cell 
--01 North 
--02 East 
--03 North - East 
--04 South 
--OS North - South 
--06 South - East 

l 
' 
I 
) 
I 
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I 
I 
• • 

. 
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--07 North - East - South 
--08 West 
--09 North - West 
--10 East - West 
--11 North - East - West 
--12 South - West 
--13 North - South - West 
--14 South - East - West 
--15 North - East - South - West 
--16 North - East - South - West (no access) 

Source: General Highway and Transportation Map, Story County, 
Iowa Highway Comnisslon, Scale 111= 1 mile, 1970 

ROAD SURFACE TYPE Variable Class No. 0018 

0000 No road type 
1000 Unimproved roadway 
2000 Graded - no surface 
3000 Gravel surface 
4000 Bituminous surface 
5000 Paved - asphaltic or Portland Cement concrete 

Source: General Highway and Transportation Map, Story County, 
Iowa Highway Commission, Scale 111= 1 mile, 1970 

AVERAGE DAILY TRAVEL Variable Class No. 0019 

0001 No information available 
---- Direct number of vehicles per day 
9999 Over 10,000 vehicles per day 

Source: Motor Vehicle Traffic Flow Map, Story County, 
Iowa Highway Commission, Scale 1/2" =1 mi le, 1967 

LAND USE CLASSIFICATION/PRIMARY 

1000 RESIDENTIAL 

Variable Class No. 0020 

• 

1111 Sing 1 e f am i 1 y 
1112 Farm dwelling 
1120 Two family 
1130 Multi-family 
1210 Rooming and boarding houses 
1220 Membership lodgings (fraternity, sorority, etc.) 
1230 Residence halls and dormitories 
1240 Retirement homes 
1242 County homes 
1250 Religious quarters 
1300 Residential hotels 
1400 Mobile home parks 
1500 Transient lodgings 
1510 Hotels and motels 
1900 Residence not elsewhere classified 
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2000 MANUFACTURING 
2100 Food and kindred products 
2200 Textile mill products 
2300 Apparel (finished fabric and leather products) 
2400 Lumber and wood products (except furniture) 
2500 Furniture and fixtures 
2600 Paper and allied products 
2700 Printing, publishing, etc. 
2800 Chemicals, etc. 
2900 Petroleum refining, etc. 
3100 Rubber and miscellaneous plastic products 
3200 Stone, clay, and glass products 
3262 Concrete manufacturing products 
3263 Ready mix concrete 
3300 Primary metal industries 
3400 Fabricated metal products 
3500 Professional, scientific. and controlling 

• instruments 
3900 Miscellaneous 
4000 TRANSPORTATION, COMMUNICATION, UTILITIES 
4100 Railroad, rapid transit 
4210 Bus transportation 
4220 Motor freight transportation 
4300 Aircraft transportation 
4350 Airport clear zone 
4400 Marine craft transportation 
4500 Highway and street row 
4600 Auto pa r king 
4710 Telephone communication 
4720 Telegraph communication 
4730 Radio communication 
4740 Television communication 
4742 Television relay 
4750 Combination radio and Television communication 
4810 Electric utility 
4820 Gas 
4824 Gas pressure centrol station 
4830 Water and irrigation utilities 
4833 Water storage 
4840 Sewage disposal 
4850 Solid waste disposal 
4900 Miscellaneous 
5000 TRADE 
5100 Wholesale 
5152 Grain elevator 
5156 Wholesale livestock 
5200 Retail - building materials, hardware, farm 

equipment 
5211 Lumber yard 
5252 Retail farm equipment 



5300 Retail - general 
5350 Shopptnj center 
5400 Ret-&fl • food 
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5500 Retail - automotive, marine, aircraft 
5530 Gas station 
5550 Mobile home sales 
5555 Auto salvage yard ~ 
5600 Retail - apparel 
5700 Retail - furniture and home furnishings 
5800 Retail - eating and drinking 
5900 Miscellaneous 
6000 SERVICES 
6100 Finance, insurance, and real estate 
6200 Personal services 
6230 Beauty shop/barber shop 
6241 Funeral home 
6242 Cemetery 
6300 Business services 
6391 Research f~cility 
6400 Repair services 
6500 Professional services 
6513 Hospital 
6517 Medical services 
6600 Contract construction services 
6620 Well drilling services 
6700 Government services 
6730 Post office 
6811 Educational - nursery and primary 
6813 Educational - secondary 
6820 Educational - university, college, schools, etc. 
6830 Educational - special training 
6900 Miscellaneous 
6911 Church, synagog, temple 
7000 CULTURAL, ENTERTAINMENT, AND RECREATION 
7100 Cultural activities and nature exhibit 
7210 Entertainment assembly 
7213 Drive-in movie 
7220 Sports assembly 
7230 Other public assembly 
7300 Amusements 
7400 Recreation 
7412 Golf course 
7420 Playground and athletic area 
7432 Swimming pool 
7500 Resorts and group camps 
7520 Group or organized camps 
7600 Parks 
7900 Miscellaneous 
8000 RESOURCE PRODUCTION ANO EXTRACTION 
8110 Grain crop agriculture 
8120 Pasture 



8130 
8140 
8150 
8190 
8210 
8220 
8300 
8400 
8500 
8900 
9000 
9100 
9200 
9300 
9900 

Feedlot 
Poultry 

..L. 
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Fa rm bu i 1 dings 
Miscellaneous agriculture 
Agricultural processing 
Animal husbandry services 
Forestry 
Fishing and related activlties 
Mining and related actlvities 
Miscellaneous 
UNDEVELOPED LAND AND .WATER AREAS 
Undeveloped and unused land 
Non-commercial forest 
Water areas 
Mi see 11 aneous 

Source: Corps of Engineers Aerial Photographs, Scale ~ 
1 : 12,000, 4-11-6 7 
Ground surveys, 6-13-72 

Note: Classifications adapted from Standard Land Use Coding 
Manual, Department of Transportation, Bureau of Public 
Roads, January, 1965 

LAND USE CLASSIFICATION/SECONDARY Variable Class No. 0021 

Variable unit list and sources are identical to those for 
LAND USE CLASSIFICATION/PRIMARY Variable Class No. 0020 

LAND USE CLASSIFICATION/TERTIARY Variable Class No. 0022 

Vartable unit list and sources are Identical to those for 
LAND USE CLASSIFICATION/PRIMARY Variable Class No. 0020 

VEGETATION/LANDERS, PRIMARY Variable Class No. 0023 

1000 STRUCTURES 
1100 Farm buildings and yard 
1200 Urban dwellings and yard 
1300 Bridges 
1400 Roadways 
1500 Industry 
1600 ... 
2000 URBAN 
2100 Golf courses and open playgrounds 
2200 Wooded parks 
2300 Green belt 
2400 Cemetery 
2500 
3000 
3100 
3200 

• • • 
CULTIVATED 
Row crops 
Smal 1 grain 

I , 

' 
~ 

l 
' I 
I 
I 
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3300 
3400 
3500 
3600 
4000 
4100 
4200 

4300 

4400 

4500 
4600 
5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 

6100 
6200 
6300 
6400 

6500 
6600 
6700 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
8000 
8100 
8200 
8300 
8400 
8500 
8600 
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Hay 
Fallow and soil bank 
Truck gardens 
• • • 
NON-FORESTED (5% crown cover) 
Pasture - bluegrass and other perennial grasses 
Dry prairie relics - us~ally steep slopes or 
deep sand 
Mesic prairie relics - mod. wet areas with tall 

• grass species 
Marsh - shallow water areas dominated by grasslike 

• species 
Prairie potholes - small, poorly drained areas 
• • • 
UNIQUE 
Quarry 
Cliffs and rock outcrops 
Open bogs 
Ponds and reservoirs 
Seeps, springs, and fens 
Coa 1 spo i 1 s 
Prairie plant-ings 
Quarry spoils - pioneer species 
• • • 
EDGE - narrow units of abruptly changing canopy 
heights 
Wooded to cultivated 
Wooded to pasture 
Stringers - riparian growth 
Fence rows - hedges, shrubby fences, rank herbaceous 
growth 
Ditches and roadsides 
Windbreaks 
• • • 
WOODED PASTURE (Savanna - 5-25% crown cover) 
Juniper - obvious abundance in area 
Juniper - honey locust combination in area 
Honey locust - obvious abundance in area 
Shrubs - sumac, multiflora rose, crabapple 
Scattered large trees - little woody understory 
Scattered large trees - mixed woody understory 

. . 

• • • 
TREE PLANTINGS 
Conifer timber 
Christmas tree 
Orchard 
Hardwood, including walnut timber 
Mixed farmlot planting 
• • • 

I 



qooo -
9100 
9200 
9300 
9400 
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FOREST (25% crown cover) 
Upland forest - oak-hickory dominance 
Upland forest - elm-ash dominance 
Upland forest - maple-basswood dominance 
Bottomland forest - mtxed floodplain forest, 
scant understory 
Bottomland forest - mixed floodplain forest, 9500 

9600 

9700 

woody understory 
Boreal relic forest - white pine, balsam fir, yew 

understory 
• • • 

Source: Corps of Engineers Aerial Photographs, Scale 
1:12,000, 4-11-67 
Ground survey, 3-72 through 6-72 

VEGETATION/LANDERS, SECONDARY Variable Class No. 0024 

Variable unit list and sources are identical to those 

VEGETATION/LANDERS, PRIMARY Variable Class No. 0023. 

VEGETATION/LANDERS, TERTIARY Variable Class No. 0025 

Varlable unit list and sources are identical to those 

VEGETATION/LANDERS, PRIMARY Variable Class No. 0023. 
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APPENDUM 1-1-3 

Ames Lake Coordinate System 

The following information was printed and distributed in the early 

stages of the study as a coding handbook for use by the participants of 

the Ames Reservoir Environmental Study. Much of the information, especially 

in the latter sections ("Story County Data System" and "Use of the Coordin

ate System"), have been updated and are included in the main body of this 

chapter, pages 1-1-177 through 1-1-186. 
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AMES LAKE COORDINATE SYSTEM 

Category l 
Reservoir Site and Stream ~tudy 
water Resources !{e5earch Jnst1 tute 
Iowa State University 
April 5, 1972 

\ 

I 

• 



1-1-339 

TABLE OF CONTENTS 

Purpose of this Handbook ••••••••••••••• 1 

Using this Handbook •••••••••••••••••• 2 

Vicinity Map 
• • • • • • • • • • • • • • • • • • • • ••• 3 

Key Map. • • • • • • • • • • • • • • • • • • • • • • • 4 

Legend • • • • • • • • • • • • • • • • • • • • • • • • 5 

Aerial Photographs ••••••••••••••••••• 6 

Appendix l - ~tocy County Data System ••••••••• 40 

Appendix 2 - Uses of the Coordinate System • • • • •• 46 

t 
' 
I 
t 
l 
l 

I 
I 
• • 

I 

I 
! 

I 
i 
I 

I 
! 

l 
i 



Page 1 

1-1-340 

PURPOSE OF THIS HANDBOOK 

This handbook is designed to aid those gathering, analyzing, and present
ing information and de.ta on the proposed site of the Skunk Reservoir. A 
universal system is needed to coordinate the research effort between 
study areas and categories. 

An x,y coordinate system over the area provides a spatial description of 
the land in and around the reservoir site. Reference to a particular 
tract of land will be simplified by uamg a n11me,..ical designation. 

In Category I (Reservoir Site and Stream Study), natural science data 
will be quantified and stored in computer form to later be- analyzed, 
manipulated, and displs.Yed. Each piece of data will be accompanied by its 
x,y coordinates so it can be presented in map form. 

kl example of this system (for an entire county) appears in Appendix l. 
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· USING THIS HANDBOOK 

The study area used by Category I is approxi rn~tely 34 square miles or 
22,000 acres. It includes aJl land greater than t mile but less than 
1 mile from the maximum flood pool. The 'ooundary of the study area 
follows the section line roads. This study area wa.s chosen because it 
considers al J land which co,1) d potentially be inundated or developed 
along with the reservoir. 

Each of the following aerial photographs shows one section of land ( 640 
acres) with its x,y coordinate grid superimposed. The grid cells are 
rectangular to more accurately reflect the printout character used in 
graphic computer display of the data. collected. Each cell is approximately 
2.66 acres and meaaurea 264 feet by 440 feet. This cell size was chosen 
because most recreation and physical. faoilities to be considered would 
correspond to this scale of information. Also, this cell size is a sub
division of the cell size used for the Story County coordinate system 
( see Appendix 1) • 

The scale of the aerial photographs is approximately 1:12,000 or 1 inch 
eq,1a l s 1,000 feat. Each photo is marked with the county, township, section 
number, and photo number of the section. Because of the irregular size of 
some of the sections in the study area, some of the cells are larger than 
normal. Treat each large cell as a single oell, equal to the normal cell. 
Please di sregard the inked circles and connecting lines (flight lines). 
The original photos are available for inspection in stereo coverage. 
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LEGEND 
IN USE 

NOT 
IN USE 

>...-C-
• F"AAM UNIT _______ _ __ _______________ - - - - - - - - - - - - - - - ■ 0 

OW~LLING OTHEA THAN f"ARM __________________________ - ra m 

ROWS OR GROUPS Of' DWELLINGS--------------- -- -- - --· .i. 
STORE OR SMALL BUSI NESS ESTABLISH~ENT_ - - - - - - - - - - - - - - - - - • 

~ 
d) 

CHURCH OR OTHER RELIGIOUS INSTITUTION_ - - - - - - - - - - - - - - - - -

SCHOOL OR OTHER EDUCATIONAL INSTITUTION _____ - - - - - - - - - - - - . 

CEMETERY ________ _ ______________ - -- - - - - -- - - - - - - - -- -

al • , 

,....--- ..... ' t I 
I • -----' 

0 
0 

UNIMPROVED ROAD (RURA~- _____________________ . ================= 
GRADED AND DRAINED ROAD--- __ ..:_ ________________ 1 1 1 1 1 

METAL SURFACED AOAD-- ----- --- -- - - ---- -- -- --- - -

BITUMINOUS SURFACED ROAD ___ - - - - - -- -·· ~ - - - - . - -- - ------
PAVED ROAD -- _ - _______ - - - - - - - - - - - - - - - - - - - - -

UNITED STATES HIGHWAr - __ - ____ - _ - - - - - __ - - - - - - - - -@ 
S"rATE HIGHWAY SYSTEM-- - - - -- ---- - - - ----------- - - - -- - @) 
COUNTY TRUNK ·SYSTEM- - - - - - - - - - - - - - - - - - - - - - - - -· □ 

F: A 
FEDERAL AID HIGHWM SYSTEM- _____ - ------ - --- - - -============ 
POINTS BETWEEN WHICH DISTANCES ARE MEASURED- - - - - - • J. 0 . 
AIRFIELD roR COMMERCIAL OR GENER.•• PUBLIC USE ________ o 
LEGAL ROAD NOT OPEN TO TRArrtc _____________ _______ _ _ _ 

---- - - -- - - · GR AV [ L P IT __ .. _ ,... . -· . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ JQh 

STATE PARK-RECREATION AREA-------------- - ---· 
8 0 0 STER ST AT ION - - - - - - - - - - - - - - - - - - - - - - - - - - - 00 T E LJ1 
C OU NT Y PA R K - - - - · - -- - - - - - - - - .. - - - - - - - - - - - - - - It P, I 
LANDING AREA OR STRIP ____________________ x!J' 

- -- •.. -- .. . .... ·--- . 

--------------------------------- - -
lEGEND 

COUNTY ,_,----~49---....-~- ... LINE---------------------------------___________ ,_, __ ...,_ ..... .,..: 
CIVIL TOWNSHIP------------- --- - --------- ---- _.. . I ... 

CORPORATION LINE ____________________________ -~~_&°-7~;~/✓?o/$; 

SECTION LINE _________ _ - - --------..---------- - ----- --· 
INTERMITTENT STREAM __________________________ - --- ... -4 -- - -

--- - - -- - - 4 --·- ---NARRON STREAM ____________________________ -

HIGHWAY BRIDGE SMALL _______________________ ======:;):::(;:::======= -~J 
RAILROAD SINGLE OPERATING COMPANY-------------
AAILR~ STATION _________________________ _ I ■ I I 

RAILRO.D BELOW OVEAWEAO _____________________ _ I I 

RAILROAD OVER sue•v ________________________ _ 
"TT' 

PI PE LINE __________________ - - - - - _ - - _ - _ - - - - - - - - - - - _ .,..__ 
~ 

CENTER Of" OTl[S _________________________ - .__ ~~~= 
- . ~~ 

CENTER OF' COUNTY SCAT _____ ------------·- ______ - --

RAILROAD GRADE CROSSfNC _______________ . __ __ 1 1 •11 • • 

LAKE OR PONO ______ -------------------~ ,··· 

DELIMITINC AREA (GEN~ALIZEO) __________ --- --- ---- - - - - ---L9 
WIDE STR£AM __________________________ 2'::::&.~-~-==-- ~=~~~~1 
RAILROAD ELECTRIC ___ ____________________ --•a.--◄•~••----111---◄•-••-11 

- HI GHWAY WITH PARTIAL CONTROL OF ACCESS- - - - - -
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The additional 33 aerial photographs of the study area were in

cluded in the handbook, "Ames Lake Coordinate System," but are not re

produced here as they are similar to page 1-1-344. Additional material 

contained in this handbook explains the Story County Data System devel-
• 

oped and implemented by the Land Use Analysis Laboratory at Iowa State 

University. This material can be obtained by contacting: 

James B. Sinatra 
Associate Professor 
Dept. of Lanscape Architecture 
Iowa State University 
Ames, Iowa 50010 
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