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Appl1cat10n of Remote Sens1ng Technology to Accelerate Data Utilization

(. /\\

and Graphic Product D1str1but1on f?tﬁthe User Audience

, LT - /o ke
Investigators | ///
Dr. Rex M. Petérson, Remote Sensing Coordinator, Conservation and
P

Survey Division, UNL ﬂ <D(?" S . ;ﬂ
Dr. Paul M. Seeversz Research Agronomist, Conservat1on and Survey K
) Division, UNL. N S A
Mr. Donald Buckwalter, Remote Sensing Analyst, Canservation and 4
| Survey Division, UNL. w A Qi?j
) C o . o - T\
i [N ! ~ . _F
Purpose of Investigation g

RN
// !

To centra11ze the expertise, equipment and documentation becom1ng
|

avillable through remote sensing 1nvest1gat1ons This Remdte Sensing
Center will interface the research, Academ1e; and manaﬁement agencies and

13

will also serve as acdata source for the’generai public.

Rev1ew of Act1v14y

The aemote Sens1ng Center has approx1mate1y twice as much space as 1t
had a few months ago as a result ofvmov1ng;1nto offices vacated by the D
u.s. Geo]og1ca1 Survey in the east end of Nebraska Hall. The darkroom which

serves, the ronservatwon and Survey D1v1s1on, as well as. the Center, has been

moved from the Nebraska Eng1neer1ng Center into Nebraska Hal] copy1ng and |

{
prOJect1én fac111t1es are now. adJacent to the process1ng roomsﬁ Cons1derab1e

“equipment, such as enlargers, vacuum frames, and color process1ng apparatus,

has been added. The following equipment has been added to the Center:
’ F S . ' .
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1. Lenses andﬂlight tab1es. The UN-L Geography Department purchased
ten portable lightutables and several hundred dollars' worth of lenses for
. the Remote Sensing Center. These light tables, with 15 others purchased
by the Center, are used in‘workshops, the remote sensing class, and in
daily work.

2. Bausch and Lomb Zoom Transfer Scope.

3. A Wild- Heerbruug microscope with cameraflucida As far as we

know, this is the first app11cat1on of this type m1croscope for v1ew1ng

<> LANDSAT images. With dark and ]1ght field variable 111um1nat1on, double

R e
Rt

irts control of light, and f11ters in the opt1ca1 train, Izght can be
controlled to maximize the deta11 visible in LANOSPT 1mages. With the
camera 1uc1da, images: (an be superposed onto a map for annotation of maps.
4. 0lympus camera}\ystem including two caméra bodies and a wide '

%x

*-variety of Tenses and filte

Remote sens1ng d1sp1ays have been made to several aud1ences of
various sizes. These range from two separate d1sp1ays at the Nebraska
State Fair to a d1sp1ay 1n,the lobby of the CENGAS Bu1]d1ng The 10 by
16 foot LANDSAT mosaic of the conterm1nous Un1ted States, which 'is the
center of many of the d1sp1ays, is portab]e and avaulabIe for short:term
loan. - In add1t1on to papers presented at sc1ent1f1c meet1ngs, dozens of
talks and presentat1ons have been g1ven to diverse groups.;

A team assemb]ed a sl1de presentat1on ca]led "Ground Zero and Up
Th1s package, wh1ch 1nc1udes a casette uarrat1ve tape, 127 slides, and aJ
manuai, 15 ava11ab1e from the Un1vers1ty of Nebraska/lnstructlona1 Media
Center, Nebraska Ha]], L1nco]n Nebraska 68588. The cost is $48.00.
: The slide set is des1gned to be the b s1s for a high school mini-course ‘ﬂ
or a semester course can be structured around it. A set of five student
workbooks, designed around the slide set, is ava11ab1e»from the NebraskahA

- State Department of Education.
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~of severa1 counties. A block of three natural resource districts'has been a
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The Remote Sensing Centervhas held several workshops to acquaint user
groups with remote sensing data and its applications. Examples are workshops
held for the Department of Roads, the Department of water Resources, and
the Natural Resources Comm1ss1on. workshops are p]anned for the Soil
Conservation Service, the Department of Economic Development, and the
State Office of Planning and Programming, A senior-graduate level course
in remote sensing was taught during the spring,semester and will be offered
again when the spring semester begins in Jandary. Of the 40 stddents
Wro]1ed in the class last spring, half were employed full twme 1n federal
or’ state agencies, or other un1ts of the University. Because o{ the 1nter- o ”
disciplinary nature of the lectures, plus lab work specialized to d1sc1p11nes,
the course can_be taken for credit in Geology (498/898) Geography (498/898),
Agricultural Eng1neer1ng (496/896) or Agronomy

‘The Remote Sensing Center has imagery from spacecraft and alrcraft,

1nc1ud1ng Department of Agr1cu1ture photography, housed in a- central ilbrary ,/
with space and equipment ava11ab1e for the public. Areas covered by high Vi
altitude color 1nfrared photography are generally by natura1 resource Vi

districts (NRD's), each of which includes several counties, or portions

flown at 42,000 feet by Air National Guard RF-4C Phantoms, using a KA-55
panoram1c camera ‘with a 12 inch focal length (w1th the except1on of the
June, 1973 f11ght over the Lower Platte South NRD on which a KS 72 framing
camera with a s1;v1nch lens was used). Separate early and late summer
missions were flown over epch NRD, }These f]ightSJWere as‘fOHOWS:1 o

1. Lower1P1atte1§outhVNRDi;Lancaster and Cass Caunties with{sma]]

Uportions of Saunders, Seward;'and Dodge Counties. Flown in 1973.

2. Papio‘NRD--Sarpy, Dougias; and Washington Counties. Flown in 1974.
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3. Lower Platte North NRD--Portions of several counties.‘ FloWn in 1975.

NASA WB-57 and U-2 aircraft have flown several NRD's at 60,000 and
70,000 feet, using framing cameras with six inch focal lengths. The fall
flight over the Lower Niobrara NRD was at 25,000 feet. xCo1or infrared
positive transparencies are available for each distrjgt-flown. The coverage
is as follows: | :

1. Central Platte NRD--Flown in early summer, 1974 and again in late
summer, 1974, | | ' K

2. Lower Niobrara NRD. Flown in early summér; 1975, at high é]titude
and in early October, 1975, by a NASA P-3 at 25,000 feet.

3.. Lower Platte North NRD--Portions of severai COuhties. Flown in 1975,

NASA WB-57 and U-2 aircraft have flown several NRD's at soipoo and
70,000 feet, using framing cameras with six inch focal Tengths. The fall
flight ovet thé‘Lower Niobraré NRD was at 25,006 feet. Color infrared
positive transparencies are available for each district flown. This coverage
is as follows: | ~

s, | 1.6 Central Platte NRD--Flown in eart;‘summer, 1974 and again in late
gummer, 1974. -
2. Lower Niobtara NRD. Flown in early summer, 1975, at h1gh altitude
and in early October 1975, by a NASA P-3 at 25, 000 feet

3. Upper Niobrara-White NRD-—F]own in early summer and ear]y October,

e

1975 by high a1t1tude NASA aircraft. ; ]
4. Upper RepubTican NRD (Dundy, Chase, and Perkins Couﬁt%éé&iplus -

\\Keith County*r'Flown in early Summer,t1975 by high altitude NASA aircraft.

Ic add1t1on to the h1gh a1t1tude aircraft photography 11sted above, the
Remote Sensing Center has all the ERTS-LANDSAT imagery ‘of Nebraska that is

s1gn1f1cant1y cloud- free, plus all Skylab coverage: of the state

il

~ The Remote Sensing Center has been cooperating with the CENGAS Corp.

f 4

in a heat loss inventory of Llncoln, Beatrice, Co]umbus, and Norfo]k, Nebraska,

3\
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and Sioux Falls, South Dakota. CENGAS contracted with South Dakota

State UniversiE&'s Remote Sensing Institute to acquire 70 mm thermal

imagery during February and March, 1975. The Nebroska Remote Sensing

Center made six-times enlargements of tho film to proqoce 1é by 20 inch
thermograms. Oyer 800 of these were reqo;;Zd to~cove; Fhe five cities.
More than 20;000 people have gone into CENGAS of%iCes to»view thermograms

of tﬁeir neighborhoods and.get an idea of how much heat was escaoiog from
their houses last winter. Only a few minutes is needed for a homebwngr

to check a city map, find the number of the thermogram of his eigﬁt block
ér;a, and findchis own house. A gray scale for comparison with the gra;tone
oﬁiggildings shows how severe, moderate or slight heat loss is.
v

Q
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Project Title

i

Application of Remote Sensing to an Inventory of Irrigated Land in

Nebraska.

Investigators L . ; ‘
Donald M. Edwards, Ph.D., Project Leader, Associated Dean, College of
Engineering and Technology, University of Nebraska, Lincoln,
Nebraska 68588.
Richard Q; Hoffman, Ph.D., Cd“Project Leader, Associate~Professor,
) j
Department of Industria)ﬁand Management Systems Engineering,

University of Nebraska, Lincoln, Nebraska 68588.

Purpose of Investigation

To evaluate use of aircraft and satellite imagery in detectingyand

estimating the acreage of irrigated land in Nebraska.

!

Review of Activity

There has been mappéd 6,676 centér pivot irrigafion sysfems 1n‘NebréSka
us;ng 1972, 1973, and 1974 LANDSAT imagery. A computer map showing the
1]ocation of the pivots has been prepared and distributed. A 1ist of the
humpers of center pivots in eachﬁ;f Nebraska's 93 counties for 1972, 1973,
and€1974 is included.. The’number of acféé irrigated in Nebraska in 1973 has
been estimated at 5.1 million, usi@g LANDSATfimagery. Because of thev
difficulty and cost of obtainfhg estimates of irrigated acreage, our esti-

mates from LANDSAT data are becoming the standard.

e
L
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The Nebraska Stéée Office of Petroleum Allogation uses this information
“in al]ocqting emergency fuel supplies for counties. Valmont Industries,
the largest manufacturer of center pivot systems in the Unitqg States, used
our data for the location of a future plant and expansion of their present
plant. ’ Valmont has consulted mth_g,ss regarding equipment, imagery, and
techQiques for counting centér pivot systems in 30 U.S. states and several
counéries LANDSAT imagery showed an average 303% growth of. centur'piv§p

/ ; 0 5
i oo i

between 1972 and 1974. wh1ch caused considerable concern about the. lower1ng

1rr1gat1on systems in the three counties of the Upper Republican NRD

of “ground water levels. The LANDSAT imagery and data encouraged the Nebraska
Legislature to pass LB 577, which aIEQWS the definition and regufhtion of

Va
7

critical ground water areas. 7
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Project Title ./

Application of Remote Sensing in Estimating Evaﬁotranspiration in
the Platte River:Basin.

o

Investigators

Blaine L. Blad, Assistant Prdfessor of Agricu]tu¥é1_Meteorology.
Department of Horticulture, University of Nebr&ska.;

Norman J. Rosenberg, Professor of Agricultural ﬁgteorology,
Department of Horticulture, University of Nebraska.

] .

Purpose of Investigation

Primary objectives of thi%}study area: (1) to déve1op and test
evabotranspiratioh (tT) models based on crop temperatﬁ%e and (2) to
determine the feasibility of using remotely sens;d thermal imagery to
supply data on cr;p temperature for use with these models.

&

Review of Activity

Blaine L. Blad, Asst. Prof. of Agricultural Meteorology completed
analysis pf 1972 and 1973 data and submitted reports for publicaticn.
Crop temperatures have been measured with leaf thermocouples, infrared
thermometers near the surfacé:-and thermal scanners. The thermal imagery

obtained in 1974 is superior to that pf 1972-1973, gg:that it is possible‘

i

: ‘ P [} .
. to use the imagery for quantitative estimates f crop temperature, if

adjustments are made for atmospheric attenuation of thermal radiation and
for crop emissivity; effects. R

Earlier findings in this study have been verified to show that alfalfa

behaves as a potential'evaporator, thereby consuming more water than pasture,

’
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<
i 0
corn, and many other crops. This %‘nformation is useful for devising methods
for schedulihg‘%rrigatioﬁgﬁ It may be possible to use thermal data from
[ -
satellites, in the future, to estimate evapctranspiration for large regions
and use those estimates for irrigation scheduling and in the application of

hydrologic models to watershed water balance.
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Project Title

App]icéﬁion of Remote Sensing in the Delineation of Major Tectonic'

Lineaments.

0 .
InvEStigators

Dr. Rex‘M. Peterson, Remote Sensing Coordinator, Conservation and
Survey Diviéion, UNL.

Dr. M. P. Carlson, Assistant Director and Prinéipal Geo]ogiSt,
Conservation and Survey Division, UNL.

Mr. J. B. Swinehart, Research Geologist, Conservation and Survey

Division, UNL.

Purpose

le W
ESO

| To :ést and evaluate ERTS lmagery in the delineation of major tectonic
llneaments within the State of Nedbraska and to predict the extent of their

economic and environmental significance.

Review of Activity

Siénifitant advances have been made in the classification and ranking
of tectonic lineaments. At the recent renote sensing symposium for geologists,
in Sioux Falls, sponsored by the American Mining Congress, many speakers

noted that: what is needed most in Tineament studies is a classification of

,Jineaments, so important lineaments can be separated from insignificant ones.

It'would'seemrthat a methad for ranking lineaments in relative importance
has been developed at Nebraska.

The key to:the method is to map a sufficient number of many-sided *

pd1ygons (which can be generalized to circles on small scale images).

0 . .
The polygons are visible by changes in graytones on imayes, which correspond
. £ . . )
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to a combination of landscape features such as drainage, sof] dhfferences.

vegetation, topography, and land use. However, by exercising the lenses

\

//,

and filters mentioned plus some patience (and eyestrain), it is possible 4;
to fill an image w1th polygons (circles) in a hierarchy-of sizes and
in a griq;ljke:pattern. ﬂkh | 2 ‘
- When a grid pattern of polygons in a wide variety of sizes is developed
on an image, it becomes apparent ‘that whet was considered an anomely is ’
really part of a landscape pattern. Circular landforms still have to be,?s
considered, but in the context of geologic associations, scale, and distfig
bution. The explanation Of.a universal grid-iike:pattern of circular f-"l
features in over a dozen sizes has many 1oose ends, to say the ]east. o
Using models that treat the features as interference folds is encouraging
and is being tried for Red Willow County, one of Nebraska'\\wore 1mportant

oil-producing counties. It is apparent that some of the circular features

relate to fracture pattths in certain ways and it is this reIationship’“'

_that makes possible the ranking of lineaments. - The importance of. Hneaments b

decreases in proportion to the size of tne cxrcular features with which they

are associated

A compari zon of lineaments mapped from polygons drawn on LANDSAT 1magery
with aeromagnetic 1ineaments in southeastern Nebraska shows a very good

correlation. Geology students in the Center heveimapped polygons on LANDSAT

“1magery of the Paradox basin, Utah. A map siiowing our lineaments interpreted

from polygons, have been sent to S. Parker Gay, Consulting Geophysicist and
President of the American Stereo Map Co., who will compare our? 1tneaments with
those on his 3-D aeromagnetic maps.

A map‘showing major lineaments interpreted by the polygon‘methdﬂzfor a

}LANDSAT frame in southwestern Nebraska, and adjacent parts of Kanses, shows

that known oil fields tend to 1ie at the intersections of the major lineaments.
4

Xeﬁjﬂundreds of wells drilled away from those intersections hav;xbeen dry holes.
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The intriguingéfeature is that there has been no drilling at gé@eral
intersections. If ogher;geo1ogig cond@tions are févérab1e, such as
porasity, thickness{éf reservoir formafions, and presence of source
beds, these intersections might be favorable prospect sites for oil -
e;ploration. - " |

Further discussion of this method of mapping and ranking linéament§
is presented in a preprint of a paper presented at the recent annual

meeting of the Society of Exploration Geophysicists.
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Project Title ) 4

Application of Remote Sensing in the Determination of Water Quality

in Ne¢braska Reservoirs.

Investigators

Dr. Gary”{. Hergenrader, Chairman, School of Life Sciences, UNL.

Mr. Kelly White, Graduate Assistant, School of Life Sciences, UNL.

Purpose T | - o

T The purpose of this research is to determine the feasibility of o
measur1ng se]ected aspects of water quality in Nebraska reservoirs by
remote sens1ng Spec1f1c541y, to what ex fent can concentrations of
chlorophyll and inorganic turbidities be quant1f1ed by remote means7
Is it possible to differentiate from reflectance character1st1cs 3
between the major classes of phytop]ankton that occur in our reservo1rs’$

If it is poss1b1e to determine water quality by remote sensing, then

the character1zat1on of the trophic state of these reservoirs should also

Review of Activity

7

be possible. . : /

S F

S
LYy
il

The Masters thesis entitled "The Remote Sensing of Water Quality
Paramete s of the Salt Valley Reservoirs" by Mr. Kelly wh1te descr1bed

in the laﬁt report1nq per1od indicated that the water quality parameters

N
of interest could be determ1ned with the sma]]esm statistical confidence

“intervals from CCT s provided by Landsat- 1 However, because ground truth

° was ava11%b1e for on1y one date it was unknown how reliably CCT's wouid

prov1de accurate data Consequently, ground truth. was co]]ected on six

different/sampl1ng dates in uune, Ju]y and August from Lake McConaughy,

’ < P /,,//

“
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a 35,000 acre reservoir in western Nebraska. These dates coincided with

overfligﬁis of Landsat-1 and Landsat-2. Water samples were analyzed fof

Seschi uepth turbidi ty, suspended solids, and chlorophyll. These,ﬂatéﬁ

will provide ground truth which will be used to verify the correlations

observed with the use of CCT.

‘However, data from only three of the

(

sampling dates can be used because it turns out that the satellites

were inoperative on three of our six sampling dates.

The CCT's recently received will beﬁ?un on the computer and radiance

/

values frow our sampling sites in the four spectral bands will be extracted

/_/ -

\

“ These values will be compared to our ground truth values by the stat1st1ca1

analyses we developed earlier in the Jesearch These analyses will a11nwf;yfﬂ:*“""ﬁ/

us to determine whether the strong corre]atwons we v“‘d1ned earlier from

_the CCT were due to chance or whether in fact the CCT's are the best

format for accurate determination of water quality in Nebraska reservoirs.

_,/»,(
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Projeét Title

Application of Remote Sensing in Land Use Classification and Inventory

land in the Delineation of Critical Env1ronmenta(/;reas.

U
A‘I

Invest1ggtors

-

Wy )
W // Q

Dr. Marvin P. Carlson, Assistant DirectO} and Principal Geologist,
Conservation and Survey Di{§§iqn, UNL.
Mr. James Barr, Natural Resource Co@rdinator, State Office‘Of
Planning and;?rogramming." \
. Dr. Paul M. Seevéfs, Resear;h Agronomist, Conservation and %grvey
Division, UNL.
Dr. James V. Drew, Dean for Graduate Studies and Professor of

Agronomy, UNL.

Purpose

To test and evaluate ERTS imagery in obtaining Level II land use
data and in defining and monitoring ckitical environmental areas in |
conjqnction with data derived from underflights and ground truth.

=

Review of Activity.

The following Nebraska land use maps have been published:
1. Generalized Land Use of Nebraska. 1:1,000,000 scale, level 1,
seven colors, from Landsat imagery.

2. Lancaster County. 1,62,500 level 2, 15 colors, ten acre cells,

“from color infrared film acquired in early summer and again in late summer

Qy a Nebraska Air National Guard RF-4C from 42,000 feet.
3. Lower P]atte South Natural Resource District. 1:125,000 scale,

level 2, 15 colors, ten acre cells, from Air National Guard early and late

;summer_céﬁor, infrared~photography._
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4. Dawson County. 1:125,000 scale, eight colors, level 1 plus;
from Landsat and aircraft imagery.

5. Phelps County. Approximately 1:125,000 scale, level 1 plus;
from Landsat and aircraft imagery.

Land use maps for other natural resource districts (NRD's) are in
various stages of preparation as listed below:

1. Papio NRD. Color separaticns for Sarpy, Douglas, and Washington
Counties are nearing completion in the Conservation and Survey drafting
room. This map will be similar to the Lancaster County and Lower Platte
So&th NRD maps with dominant land use of each ten acre parcel shown in
15 colors. The inventory was prepared from color infrared p: -amic
photography flown in early and late summer, 1974, by a Nebraska Air
National Guard RF-4C.

2. Central Platte Natural Resource District. In early and late
summer, 1974, high altitude coler infrared photography was flown for thnis
area by NASA. Mapping is still in the inventory stage.

3. Lower Platte North NRD. Color infrared photography was flown in
early and late summer, 1975, by the Nebraska Air National Guard and the
inventury is underway.

4. Loweir Niobrara NRD. This area in north-central Nebraska was
photographed in early summer and early fall 1975, by NASA aircraft.
Inventory is in the beginning stages.

5. Upper Niobrara-White NRD. NASA aircraft photographed this NRD
in early summer and in early October, 1975. The inventory has just begun.

Regarding the process of inventorying level 2 land use, our photo-
interpreters place frames of early and late summer imagery of the same
area side by side on a 1light table. After viewing a ten-acre legal sub-

division with magnification they enter the symbol for the appropriate land
r

use on a data sheet. A data sheet (sample included) covers one 640 acre
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ééction of land. The ten acre sq&ires on the data sheet are arrahged in
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the same way they are on a map, aerial photo, and the Tand. One letter
symbol per ten acre square, plus identification data shown on to;>of the
data sheet can all be entered on one IBM punch card. Because we have
had numerdds inquiries concerning locations and numbers of farmsteads,
rural houses, -and terraced fields, the 1nterpréters enter this information .
with point symbols in appropriate squares. The data on location and
numbers of terraced fields, houses, and farmsteads doesn't appear on our
séandard keypunch entries or maps, but it is available on the inventory
sheets and can be added to computer programs and maps. A computer program
has;been developed in the Center for plotting land use data in map format
at Various scales. Level 2 inventory data for each legal section in Sarpy
County, Nebraska, was placed on punch cards, then magnetic tape, and diﬁplaye¢
in map format by computer plots at a scale of one inch to the mile. A com-
posite plot was prepared showing all the categories on the data shéeg, plus
erafate maps for each subcategory such as agriculture, urban, and water. -
Thése computer plots can be used as a direct guide for drafting color
separations in preparation for publication of color maps, or the computer
maps can be used as preliminary maps.

There has been considerable interest in an historic land use inventory

of Lancaster County, Nebraska, the county in which Lincoln is situated.

) Daﬁa for 1973 was available on early and late summer Air Guard color infrared

phétography, but data for previous years had to be interpreted from black and

~white U.S. Department of Agriculture photos. Photographs for 1949, 1959, and

1965 were interpreted with the use of the same ten-acre cell data sheets used

“on our other land use inventories. Because some of the Department of

Agriculture photographs were taken in the fall, and because they are black

“and white, the level of confidence of 1nterp§etation is"iower than with the

color.infrared, multitemporal photography. Nevertheless, by using some
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URBAN

A-Residential
B-Commercial
C-Industrial
D-Transportation
E-Institutional -
F-Recreational
G-Strip & Clustered

” ,
~Terraced:

SU DTG OO

H-Mixed

I-Open § Other
AGRICULTURAL
J-Row Crop
K-Small Grain
L-Pasture
M-Fallow
N-Horticultural

D House

0 Farmstead

Y-Nonforested Wetland.

O-Farmstead S. WATER
P-Feeding Operation U-Streams
Q-Other V-Lakes
3. RANGELAND W-Reservoirs
~"'R-Rangeland X-Other
4. FOREST LAND 6. NONFORESTED WETLAND
S-Deciduous
T-Evergreen 7. BARREN LAND
: Z-Barren Land
¢-Extractive
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suérogates for interpretation (such as furrows in row crop fields, or
trails and ponds in pastures) interpretations were possible, so that ‘we
have data for use of each ten acre piece of land in Lancaster County for
foﬁr slices in time over a period of a quarter century. The data is being
analyzed by such agencies as the Nebraska State Office of Planning and
Programming. Many changes in amounts of land used for various categories
of agriculture, urban, and wetlands are apparent and measuratle by this
teéhnique. At this time the historic land use data is summarized only on
computer printouts, but if there were sufficient interest and demand we
coald use our computer program to translate the magnetic tape data into
maps, similar to those prepared for current land use in Sarpy County.

The Remote Sensing Center is conducting a pilot study for Basin
Electric Cooperative, Bismarck, North Dakota, for the purpose of selecting

new routes for high voltage transmission lines. The approach is to use

- only optical, photographic, and electronic enhancement (but no computer

manipulation) of LANDSAT imagery for land use mapping of 100 mile-wide
corridors through which transmission lines could be routed. One or more
ten mile-wide corridors would be selected after analysis of LANDSAT data.
Aircraft photography would be acquired for those strips, and more detailed
land use inventories would be made. Level 2 or 3 land use information and
additional information, such as land valuations, soils, presence of

ground water, and slopes, would be considered in selection of routes for

the power line.
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