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Abstract:

The results of three and a half centuries of persistent wear and tear of their environment has become
sorrowfully obvious to Americans only recently. Destruction of natural beauty, loss of human
individuality, pollution of air, soil and water, and intensification of an inhospitable urban way of life
have combined to create a compelling desire within the American population to "return to the land."
Montana's bounty of open space, spectacular natural features, outdoor recreation opportunities and
complacent way of life is and will attract a massive invasion of tourists, outdoor afficionados and
recreation home and property seekers. That there is an urgency to possess knowledge facilitating
efficient resource allocation and land use planning decisions is undeniable.

Interpretations of soil and associated natural resources for land use planning and development should
have valuable application in locations where natural beauty is recognized to be an outstanding attribute.
Gallatin County, Montana is experiencing extensive land use change which threatens to eventually
desecrate the natural heritage which attracts so many inmigrants. Formulation of research objectives
therefore embodied collection, analysis and interpretation of soil and associated natural resource
information pertinent to decision making in the regional planning process.

Soil and associated natural resource factors such as texture, slope and landscape position have been
used to rate 39 per cent of the county as having slight, moderate or severe limitations for uses such as
roads, septic tank drain fields, foundations and recreation areas. Individual, transparent, colour-coded
soil limitation maps were prepared. These maps can be overlain to demonstrate a variety of locations
with a wide range of soil and natural resource suitabilities or hazards for particular developments. The
interpretations are useful for general planning purposes but do not provide sufficient information for
on-site design and construction.

In order to achieve more meaningful predictions and interpretations, detailed soil and on-site
investigations were performed for the purpose of facilitating enlarged appreciation for the hazards and
costs of contradicting nature. Local development situations, both private and public, which incurred
increased cost or reduced utility because of soil and associated resource constraints were examined and
analyzed. A demonstration of real-life expenses resulting from poorly informed decision making lends
credibility to the importance of using soil and associated resource interpretations as decision
parameters in a planned growth undertaking. Such an approach has greater impact in efforts directed
towards formulating a public philosophy that a “design with nature" is a rational basis for decision
making in the regional planning process.
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ABSTRACT

The results of three and a half centuries of persistent wear and
tear of their environment has become sorrowfully obvious to Americans
only recently. Destruction of natural beauty, loss of human individ-
uality, pollution of air, soil and water, and intensification of an
inhospitable urban way of 1ife have combined to create a compelling
desire within the American population to "return to the land.” Mon-
tana's bounty of open space, spectacular natural features, outdoor
recreation opportunities and complacent way of 1ife is and wili attract
- a massive invasion of tourists, outdoor afficionados and recréation home
and property seekers. That there is an urgency to possess knowledge
fac111tat1ng efficient resource allocation and land use p]ann1ng deci-
sions is undeniabie.

Interpretations of soil and associated natural resources for land
use planning and development should have vaiuable application in loca-
tions where natural beauty is recognized to be an outstanding attribute.
Gallatin County, Montana is experiencing extensive land usa change
which threatens to eventually desecrate the natural heritage which at-
tracts so many inmigrants. Formulation of research objectives therefore
embodied collection, analysis and interpretation of soil and associated
natural resource information pertinent to decision making in the region-
al planning process.

Soil and associated natural resource factors such as texture, slope
and landscape position have been used to rate 39 per cent of the county
as having slight, moderate or severe limitations for uses such as roads,
septic tank drain fields, foundations and recreation areas. Individual,
transparent, colour-coded soil Timitation maps were prepared. These
maps can be overlain to demonstrate a variety of locations with a wide
range of soil and natural resource suitabilities or hazards for partic-
ular deveiopments. The interpretations are useful for general planning
purposes but do net provide sufficient information for on-site design-
and construction.

In order to achieve more mean1ngfu1 predictions and interpreta-
tions, detailed seil and on-site investigations were performed for the
purpose of facilitating enlarged appreciation for the hazards and costs
of contradicting nature. Local development situations, both private and
public, which incurred increased cost or reduced utility because of soil
and associated resource constraints were examined and analyzed. A
demonstration of real-life expenses resulting from poorly- informed de-
cision making lends credibility to the importance of using soil and-
associated resource interpretations as decision parameters in a planned
growth undertaking. Such an approach has greater impact in efforts
directed towards formuTating a public philosophy that a “de:ign with
nature” is a rational basis for decision making in the reg1ona; plan-
ning process.




1. INTRODUCTION

Throughout thg lgngth and the breadth of the North American conti-
nent participants in the_fgood Tife" of_the Western World are becoming
increasingly disturbed by the pressing paradoxes of ouf modern age:

——thaﬁ as ;ocieties grow richer, their-environmeﬁt% érow poorer;

--that ‘as the array of obtainable objects expand;, fhe quality of

life declines; ‘
--that as we acquire more 1e1§ure to enjoy our surroundings, we
find less around us toe enjoy. -

Man and nature are iwim conspirators in the perennial revo]ﬁtion
which shapes and reshapes the face of the earth. Land use and re-
~ source allocation problems hawe;become acute and dramatic since tech-
no]ogy and death control havé facilitated an exp]ogive growth of
population which is amazingly adept at manipulating many of the
natural processes of the p]ane{.' Man has always competed with other
férms of-1ife fo% space and has a]ﬁays been victorious by ingenius
application of his superior intelligence. This same mental efficiency
which sadly lacks the instincts of those creatures which we have
dominated has bred man's gréatest competitorf—himse]f., Residences,
business, industry;‘transport, waste disposal, water sugb?y, agricu]—
ture, forestry, military and a host of intangibles are {6§reésingly
intensifying the legitimacy of tﬁe{r claim for space and réstrées.

The outcome in many urban-suburban-industrial areas has been outright
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disaster and it is the fear of a similar pattern of»unpfanned and.
destructive deve?dpment in unspoiled places which has inspired the
recent phenomenon of emotional concern for the environment and how
we use it. Because "homo sapiens" are organisms and as such require
specialized environments, it is reasonable to think that man‘cannot
continue to indefinitely survive.on_this planet without'dti1izing its
nétura1 resources prudentiy. We are greatly impressed by duf capa~
bility to change our environment, but we should be no less impressed
by sbecies vulnerability inherent in-our inability to organically
adapt to-the many hostile environments which we create at a rate-far
“in ekcess of evo]utiongry'pGSSibilities, e.g.. radioactive contamina- -
tion or biological warfare.

We cénﬁot expect to restore the entife past nor to preserve all
the'present for future genérationé., The American pioneer, always
sﬁort on capital but long on ingenuity and relentless ambition ap-
p}oached-the utilization of the assumed Timitless resources of the
continent with reckless abandon. To be economically and physically
secure, he altered nature and ﬁis relationship. to nature with steadfast
determination gnd undiminished perseverance. The American sociefy is
- one which has grown very quickly and with uhequé]]ed prosperit&. .Ne
becamé prdgressive]y movre preduction conscious and aware of the profit
margin thén’we were of the effects we were creating,fn our -environment.

The reciprocal of the Gross Hational Product has beceme a measures of
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the state of health of our natural environmental heritagé. Never
before has a nafion of people enjoyed greater luxury, mobility, ex-
pendible income and leisure tfme'than do Americans at present. But
paradoxically, never before have population centra]izatioﬁ, hostile
surroundings, degraded envﬁronment and threatened depletion of essen-
tial resources been so effective in diminishing the potential enjoymént
_ 'of our gff]uence. As fast as horizons.have been opened to our con-
sciousness they have receded from oﬁr_grasp. fhe ideas of desire and
forces of ability when frustfated by ‘the realities of nonattainment
and disillusion in search of a "better way of Tife" have acted in con- .
cert to bring }egionaT and resourcés planning intc the forefront of
Americaﬁ iife. |

The region may range from a sha]] sleepy crossroads to a huge
sprawling megalopolis such as “Bos—wash." The resource may be as
small as a single tree or as large as the total water supply of a
continent. Transcending fhe whole spectrum of the nation's concern
however, is a sense of urgency which inspirés action to engage in |
regibna] resources planning. President Nixon in transferring the
“First Annual Report of the Council on Envirormental Quality to Congress

(11) emphasiéed this point by stat{ﬁg: |

| | "Throughout the nation there is a critical need for
more effective land use planning, for better controis over
the use of the land and the 1iving systems that depend on

it. Throughout our history, our greatest resource has been
the land--forests and plains, mountains and marshlands,
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rivers and lakes. Our Tand has sustained us. It has
given us a love of freedom, a sense of security, and
courage to test the unknown.
"We have treated our land as if it were a limit-
Tess resource. Traditionally. Americans have felt
that what they do with their own land. is their own
business.. This attitude has been a natural outgrowth
of the pioneer spirit. Today we are coming to realiz
that our land is finite, while our. popuiation is grow-
ing. The uses to which our generation puts the Tand
can either expand or severely limit the choices our
children will have. The time has come when we must
accept the idea that none of us has a right to abuse
the Tand, and that on the contrary society as a whcle
has a Tegitimate interest in proper land use. There .
is a national interest in effective land use planning
“all across the nation.
. "I believe that the problems of urbanization

- which T have described, of resource management, and
of land and water use generally can only be met by
comprehensive approaches which take into account the
evident range of social, economic and ecological con-
cerns. I believe we must work toward development of
a National Land Use Policy to be carried out by an
effective partnership of federal, state and local
governments together, and, where appropriate, with
new instituticnal arrangements (11?.

H. Nayne'Pritchard; Director of the Soil Conservation Society of
Aﬁerica; When addressing the September- 1971 Annual Meeting of the
Westefn States Soil Conservatioh Committees, Commissions and Boards
referred to P(esident Nixoﬁ's statements when he (Pritchard) proposed,

" "that we have now reached the point in our devel-
opment as a nation where we may be ready to adopt a
land use policy for federal, state and lccal govern~
ments that will be recognized as poiicy...... .

“To adopt such a policy it will mean we arn ready
t0 accept the concept that legal ownership of land does
not necessarily carry with it the right for the owner
to use the land as he may desire--use determination
will in some manner, become a responsibility of puL ic
policy. - :
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“To adopt such a policy it means that well defined
characteristics of land types which will aid public de-
-cision as to use must be established--and this is where
discipiines related to Tand use will need to consider
their recommendations.

“Thus I await with interest the developments that
will take place in your respective states in the next
few years...... ..If you do not provide the leadership
in this matter of land use policy for your state and
community--there will be others less qualified who will

do so (57)
Montanans', although they pay for the h1gh quality of the1r en-

vironmental fortune with Tow per capita income, relative lack of cul-
tural opportnnity and high unemployment are very cognizanf of their
outdoor heritage. In fact.it seems 1ike]y that mbst people Tiving in
Montana are well aware of the‘trade-offs fnvo]ved and are here because
of the ready availability of truly unique outdoor opportunities. This
is substantiated in part fn reasons given by persons who make financial
sacrifices to move to Montana (72).. Montana, relative to many other
states is the'onviab1e possessor of natural beauty, cleanliness and
space and const1tuzes in the eyes of many peop1e a virtual unscratched
gem within the 48 cont1guous states. It is this very feature which
makes Montana so attractive to "out-of-staters” who are disillusioned
with city life e]sewhere.

. About. 73 per cent of the nafion's 203 2 m11lion'peop1e live in
urban areas (19) (). This consti tutes a very small part of “the Tand
surface of the United States--about 1 per cent ontara represents a

temporary'escane or permanent retreat opportunity for many of these
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149 million people whb by anxiously searching for a better way of life
. may constituté a rural migration of modern day land boom proportions.
In contrast to the urban migration, this rural influx will not be one
for economic reasons but rather will be for rejuvenation of peace of
mind. Nevertheless, the demand for and hotential change in use of
Montana lands Q111 be dramatic. | ‘

Day to day indications of the grow{ng interest in land purchase
and development activities are relatively subtle in Montana and are
analogous to the tip of the real estate iceberg. High visibility is
accorded to ‘the Big Sky Recreational Complex in Gallatin Canyon, but
while emotions run high on the deéirabi]ity of this activity, other
industrious and.simi1ar1y imaginative individuals are quietly engagad
in land aéquisition with deveiophent intentions varying from a few"
acres to thousands of acres. whether'Montana is or is not technically
prepared to accommodate this_growth'and théAinevitab1e land use changes
wi]l be evident in the cost and Qua1ity of the developments. There is
merit.therefore in a research_project with philosophical objectives of
facilitating better informed decisién making in resodrce development
and regional planning. Conseqﬁent]y; the sbeciffc objectives of the
efforts reported in this thesis have beén? i. to obtain resource infor-
mation pertinent to decision making in the regional planning process,
"§i. to interpret this information and present:thesé;ﬁrediptions in an

easily understood chtext;.and i1i. to support the predictive Tand use
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ratings with_detai]gd technical and économic investigations. ITf anyone
is unconvincgd that preparation is neceséary it woﬁ]d be appropriate
for him to become informed of the nature and magnitude of ﬁationa]
trends because herein lies a major part of the reason for Montana's

future grdwth potential.

National Trends Pertinent to Resource Use

There .is 1ittle doubt that presently prevailing demographic,
economic and technical trends in the United States will haVé a pro-
found effect on natural resource uéé.

| The 1970 censﬁs shows 203.2_m111ioh people in the United States

and although crude birth rate ﬁa;idec1ined_by one-fourth gince 1960,
there undoubtedly will be mdre Americans in the future than there are
today. Present predictions that there will be somewhat fewer than 306
mi11ion persons in fhe Unfted States in 2000 A.D. are lower than
Pickard's 1967 prediction of 314 million by 2000 A.D. The previcusly
mentiqned'decline'in the birth rétetduring the 60's has prompted this
re-evaluation (Hj; Nevertheless, a population increase of ébout 30
ﬁer cent combined with an assumed steady, or more likely accelerated
rate of increase in standard'of.iiviqg intimates a tremendous demand
for land,-resoﬁrces and space. |

. Urbanization is more Tikely to”contfnue increased expansion trate

rather than decrease. While the 1970 national pepulation increased by




_ -8-
13.3 per cent, or 23,888,751 péop]e since 1960, the ufban population
increased by 24,056,180 people br 19.2 per cent (79). This obviously
indicates that a greater number of people took ub perimanent urban
residence during the 1960-1970 decade than what was added to the whoie
country. While thousands of words and statements have been expounded
upon the negative effects of crowded and unhealthful urban environ-
ments, the fact remains that more and more people are being attracted
to the city. As afffuence, mobility and leisure time increase however,
an “escape syndreme" becomes estabiished and subsequently much efiort,
thoughit and.expense is devoted by restless, disillusioned peopie to
getting away to a place in the country (53). The escape route fre-
'quéntly takes the form of a'vécation; an 6ytdoor recreational activity
and/of the purchase of céuntry property and a second home. An increas-
ing popu]afiqn with more spére cash and more spare time .to spend it has
set off a recreational exp]osion‘of astounding proportions.

Americans spent 58.3 biiiion doilars in pursﬁit of leisure.activi-
ties .in 1965, 71 billion dotlars in 1967 and 82.6 billion dollars in
'1969. It is estimated that 105 billion do]]arsfaill'be spent for
leisure purposes in 1972. This exceeds the outlay for construction
of new homes, surpasses the iota] of corporate profits and is far
larger than the aggfegate income of U.S. farmers (15). A breakdown of

the expected 1972 expenditure is shown in Table 1.
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Recreation--sports equipmgnt and activitieS....covvunrnnn $50 Dbillion
- Vacations and recreation trips in U.S. ............ R $40 bi]]iﬁn
Travel abroad. ... .eeeeeeerenneennns. e e $ 7.5 billicn
Vacation lands and 10tS....... P L.$ 5.5 billion
Second homes......ocvvoneveann. heeraeaas e eeiea e $ 2 billion

Table 1 Expected Expenditure For Leisure Activities by Americans

in 1972.

' Dollar total in sales of leisure equipment have increased about
52 per cent for the past five yeaﬁs. One reason for the Gpsurge in
equipment buying is the increasing desire to “"get back to nature."
Riéht now there ére four million camping vehicles in the Ynited States.
The recreational-vehicle industry esfimates that sales this yea? will
excéed 1.8 billion dollars and prédicts that there will be 7.5 million
. camping vehicles in the United States by 1978. The National Parks
Servicedéxpecfs a record 212 million visits to its areas this yearf
A survey by the Department of the Interior shows that 75 per cent of
the United States popuiation from age nire upward is involved in some
forﬁ of outdoor recreation. |

Although picnicking and éwimming ére_still two of the most popular

activities, the Teisure boom is characteri zed by iwo modern-day trends
which are cpening up vast new areas of space:requif{ng activities~-use

'

of recreation vehicles and winter sports. Trail bikes, minibikes,
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4 WD“s,_ATV‘é and dung buggies have come into common usage throughout
the nation.and their sheer numbers and potential Tand damage have
necessitated use fggu]ation action (48) (68). Snowmobiles however are
probably of greater significance in regard to space requirements and
the change in attitude towards winter recreation in.that areas pre-
'vious1y inaccessible due to deep snow have become winter.playgrounds.
Ironically however, these machines have inspired tﬁe @fath'énd opposii
tion df "anti-vehicle" spdrtsmen. The interest and engagement in
~hiking, backpacking, crosscountry skiing and snowshoeing has experienced
unprecedented popularity.  Increased participation in and.expenditures
for bicycling, downhill skiing, golf and camping all add up to an
overwhelming demand for recognition of a legitimate claim for space
.and resources of appropriate quality for the proposed activity.

In theru1timate attempt to enjoy "the best of all possible worlds,"
many urbaﬁ dwellers are purchasing vacation properties and constructing
§écbnd homes which serve as a recreational retreat. There are approxi-
mately two million American families Who own a secdnd home and it is
projected that by 1980 a tbta] of six mi1lion vacation, or second
homes wiil be owned by American fami]iesA(66)~ The comp}gmentafy but
much larger companion of the second home movement is the vaéation land
and rural Tot market. According to the American Land Development
Association, a trade group, there afe now 9,560 Qéﬁéﬁioﬁ;1and;deve1éﬁ;

ment firms in the United-States;(lS).‘The American Land Development
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. Association esfimates that the industry sold 650,000 lots valued at 5.5
billion dollars in 1971. The average lot sold for nine thousand dollars
and was onae-quarter acre in size.

As surely as increased affluence and spare time have permitted
indu]gencé in outdoor recreational pursuits, fnéreased moebility has
facilitated it. The American Autémobi]e Association estimates that
vacationing motorists will drive 300 billion miles and spend 40 billion
dollars getting to aqd from vacation areas in 1972 (15). The speed and
efficiency of air fravel has cut distance and travel time considerations
drastica]]y as can be demonstrated by Figure 1, pg. 12. The ready
évai]abi]ity of rénta] cars, rental campers, package vacations and
guided vacation tours makes virtually any part of the American out-
doors accessible to anyone able to afford it. Many major resorts ad-
vertise the fai]aqy of their remofeness by the short-time air flights
required to travel from almost anywhere.in the nation to their door-
sfeps, e.g., 300 minutes from anywhevre in the United States to Big
Sky (6).

That these national trend; characterized by a "return te the Tand"
will have a profound effect on the Western United States is a near
. certainty. This is particulariy evident in the Rocky Mcuntains and is
reflected in the dramatic increase in recreational visitor use and in
land dealing activities. Problems of vecreational overkil? and en-

vironmental destruction are frequently demonstrated at prominent out-
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door attractions such as Yosemite National .Park in California. Resi-
dential development has severely infringed upon the quality of an
outdoor experiencé in places such a§ the Wasatch Frbnt in Utah, the
Front Range in Colorado and the Lake Tahoe Basin in California and
Nevada. Throughout the iength~and'the bregdth of the Rocky Mountains,
property for recreational and residentia] purposes is forlsa1e. Simi—
tar forces, a]though less obvious but potent{ally no less effective

are present in Montana. .

The Rush tolStake Claims oﬁ Western Land

In the vast tracts of comparatjve]y empty territory stretching
from thé Mexican bordér north tc Montana andvIdaho; speculators,
developers and individuals are buying scenic mounta{n areas, river
bank property, farmland, old minihg claims and desolate desert waste-
land with eager abandon. .Sbme are fast;buck_operators,.dthers are
ﬁajgr developers and holding éompanies making long term invesiments,
and the vast majority of thoée—Who'end.up owning the land are retire-
ment and recreation land seekers. The land acquisitioﬁ prbcedure
varies from the high-powered, s]%ck épproach of companies SUCE as de-
sﬁribed by Pew in his értfc]e "Pedd1ling the Great West," (54) to who?e
families hegding for the hills with all their possessions, not unlike
the pioneers, who not'knoWing where they weré'go{ng'of what they would

do when they got there but knowing only that they were grateful to get
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away from that which they left behind.

A Lovel, Wyoming real estate agent describing inquiries from all
over .the country says, “They ali have one thing in common--desire for
-some Tand where they can get away.from traffic jams, pollution, crime
and suburban prob]ems......;.what they see may be alkali and sagebrush
to us, but if it has a stream and a view of the mountains, it is para-
dise to them and we have a buyer" (46). In Montana, a Missoula real
estate agent says that most buyers "think the ideal place is about ten
-acres with a stream'that runs the year around. They want'ééme trees
and encugh meadows for'a couple of horses™ (46). Desolate, dry, rocky
1and in Texas sells as fast as ranches can be subdivided into tracts
of six, forty.or mofe.acre barce1s; “The bgyers want something with
size, remoteness and wi]defness.- They are city pecple who don't want
to go from a highly developed urbaﬁ atmosphgre to the same sort of
thing in the country" (46); As ready and as‘capab1e as people are to
bﬁy western property there are others who'are more anxious and more
willing to sell it to them.

A perusal of enticing real estate advertisements which appear in
many popular monthly magazineé reveals the nature of the western land
market.
| "Oun a piece of the famous Coeur d'Alene country.....

Top recreation and investment opportunities in the choice

location of the beautiful Pacific Northwest. A1l acreages

on or near lakes or streams. Secluded, yet near towns and
commercial transportation..... Low down payment and excellent
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terms." Mattawa Land and Cattle Company, Incorporated (50).

"Own your own piece of land in the great Pacific North-

west..... Start buying your own recreation land now in the
pr1m1t1ve areas of Montana, Idaho, Washlngton ..... Irreplace-
able natural land for enjoyment now, for retirement or in-
vestment." Reforestation Incorporated (51).

“Lewis and Clark Found It--Now You Can Own It. Ne're
in the best position te offer you prime land in the heart
of Lewis and Clark country. Much of it still looks the

-way it did in 1805 and we know where it is. Many five to
forty acre tracts for recreation, retirement, investment
in Idaho, Montana and Washington.....Low down payment.
Easy terms." Western Highlands, Inc. (37).

“For investment, retirement, vacation or recreation--
or for full time southern Colorado ¥iving four seasons of
the year, the Sangre de Cristo Ranches are your chance of
a lifetime to acouire a sizeable piece-of choice property
on exceptionally easy terms." Sangre de Cristo Ranches

. Incorporated (64).

These are typical excerpts from four of 33 separate real estate
advertisements which appear in the April, 1972 issue of Sports Afield
magazine (70). Eleven of the advertisements described available prop-
erty in or closely adjacent to the Rocky Mountains and all extolled
the virtues of the high quatity outdoor opportunities. While the
abpeal of all western land agents is ‘to the ready availability of
unmatched outdoor recreational experiences--hunting, fishing, riding,
hiking——thé investment aspect of acquiring western land is carefully
emphasized. It is Very aptiy paraphrased by one advertiser:

“The high profit potential of-}and investment in

America's dgreat Southwest makes this a wonderful oppor-

tunity to obtain desirable, low cost property in this

high growth area. Because real estate tends to increase

in'value during pericds of rising prices, your ranch may -

be considered an Dxc_lienc safeguwrd aga1nst 1nf1a+10ﬂ“
(64).
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Maﬁy of the original invgstors in western lands were attempting
to take advantgge of thg agricu1tﬁra] tax shelter by'purchas{ng farm-
lands., fnvesting heavily in improvements, operating at an apparent
Toss and subtracting such investments and losses from their .income
taxes. Since the passage of the Tax Reform:Act of 1269, this practice
has dwindled but the purchase of large blocks of land by corporations
~ has probably increased. Although the return on investment in é ranch
operation is only two or three per cenf, the four to six per cent
annual appreciation in value added to the initial return on the invest-
“ment (profit) makes ranching a reasonable investment (63). When the
efficiency of economy of scale, opportunfty for vertical integration,
| and benefits from lower rates of capital gains taxation combine to in-
crease the potehtia1 profit margin, the trend toward corporate ownership
and operation of huge ranches is easily comprehended.

Investors, individua1s and corporations alike, when seeking a
secure, long term- growth investment in the face of inflation, uncertain
sﬁockqmarkets; Tabour and union pkob]éms; and sky—rocketinﬁ manufac-
turing.costs, are turning to iand purchases. It is not sdfprising then
for many of the "big names“.in the corporate world to move into thé
land business as a diversified sideline to their operation. :A sampling
of such companies are General Motors, Forq; Chrysler, -Standard Cil
'Company of California. Aluminum Company of América,‘U.S. Steel, Beth-

lehem Steel, American Broadcasting (#7). Companies which are actively
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engaged in land development enterprises are Forbes Magazine, Northwest
Orient Airlines, Chrysier Realty Corp., Northern Pacific Railway, Mon-
tarra Power Company, Continental 011 Company, Meridian Investiné and
Deve]opmént Company and the Genéral E}ectric Pension Fund (64) ( 5)
(26). In'addition, paper and timber companies such as Boise Cascade,
Weyerhauser, St. Regis, Scott, International Paper and others who an
large tracts of land to assure their suppliies of raw materials are
frequently mentionéd in aétivities capitalizing on the recreation pop-
-ulation boom in natural resource developments (35) ( 8). Major rail-
roads such as Union Pacific and Burlington Northern are big holders cf
land and real estate, much of it in the West. Burlington Northern
chairman, Louis Y. Menk,,recentﬁy'announced the results of a éix—month
land use study of their property--2.3 million acres wholly owned and
another 6.2 million acres under partial control. Initial plans are
being formu]éted for rural, urban and recreational land developments
tb meet the demands of the expanding leisure market which they predict
Qi]l be about 250 bil?ioﬁ dollars by 1975 {41).

The rising demand for outdoor recreation and the increasing com-
petition between outdoor recreation and the other uses of land and
water resources have focused aftention'on the value of such resources
when used for outdoor recreafién,- Totél recreation in the national
park system and the natibna] forests has incfeased‘sfead11y over the

years, at an almost constant rate of eighi to ten per cent annually.
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The fact that the percentage increase femains constant whi]e-tota1
usage is increasing means that the actual numbers of visits is rising
..rapidTy as their total number increaseé. In essence, the more outdoor
recreaticen the popu1ation has,.the more it wants. In the early 1950's
the increasé in recreation visits on national forests from one year to
the next was three to five mi11ioh visits; by the early 1960's the same
percentage increéses ﬁroduced an actual increase of 103t0 15 million
visits (10). An upward trend at a constant percentage rate is in effect,
-an exponential growth situation Which obvionusly- cannot continue on a
Fixed quantity of resources. The total acreage of National Forest land
has remaiﬁed a]m&st constant for 35 years. There is no clear evidence
of a slackening off and the'steady and rapid_usé in numbers of visitors
to many outdoor recreation areas is raising serious problems for the
maintenance of the quality of the areas concerned. In Tight of such
national frends in the use of outdoor re&reation facilities it is easy
to understand the sharp increase in concern for visitor use damage to
such unique. areas as Montana's Spanish Primitive Area (55). As com-
petition for recreation use confronts noncompatible uses, overcrowding
and unrewarding outdcor experiences on ﬁublic land, many people con-
sider their ownership of a piece_of private western land as the only
way by which thgy can assure themselves of an outdoor recreation oppor-
-tunity of acceptable quality. Montana is a,ﬁrimé attraction for recre-

ation land seekers, as is well testified by the magnitude and the
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nature of real estate activity and recreation use.

The Discovery of The Big Sky Country

Montané is for sale in the classified sections of national maga-
.zineé. There ére plenty of buyers and the Tand rush is on to one of
the Tlast of the wide open spaces in the Rocky Mountain states;' Dr.
Layton Thompsbn's Tand use'research indicates almost "feverish“ activ-
ity in real estate transactions in Gallatin, Ravalli, Miééou]a, Lake,
Flathead, Lewis and Clark and Yellowstone ccunties (77). A 1970
survey by the State Department of Planning and Econcmic Development
shows land development corporations, many from out of state are buying
huge tracts for subdividing, mostly in Granite, Madison, Mineral,
Powell, Lincoln and Lake counties (35). Deve]obment had also moved
into Carbon, Meagher, Gaffie]d, G]écigr, Jefferson, McCone, Phillips,
Teton, Valley and Yellowstone counties. A surprising amount of activ-
ify was «occurring in the central counties of Stillwater, Musselshell
and Qg]den Valley. The 1976 State survey indicated iiteral]y dozens
of land development schemes reported by county assessors. "

The Granite County Assessor reported extensive Tand develecpment
projects including four on Rock Creek, a blue ribbon fishery south of
. Missou1é. Powell County's assessor told the planning department of a
seven section subdivision development at Helmville by a Spokane firm.

Cascade County's assessor described a California operator who was
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selling inacéessib]g, submargina] 1andvto unsuépecting.peopie from Utah
and:California.who had no easgmgﬁts to get to their worthless purchases.
Ten'of forty acre tracts of hills, rocks and trees in Musselshell
County are being sold all over the‘countfy; Regardless of the atti-
tudes of many Montanans that some of these operations amouﬂf to a
swindle of -unsuspecting purchasers, the fact remains that mény of these
people aré'getting exactly what they wanted and there are ﬁany more .
anxious buyers.' What worries Montanans most about all this development
s the impending collapse of the western way of 1ife and severe altera-
tion of historic recréaf?on patterns. |

The small. farms (1000 acres or less) are being forced cut of busi-

ness by é number - of market factors and gavernmentai programs which in
effect bestow favours on big corporate farms ( 3). Small farmers are
unable to become big farmers when good farm land sells for subdivisions -
and other developments at a price much higher thian could possibly be
jﬁstified-for farming purposes. .Ffrequently, only the very large cor-
pbratipns.capab]e of.mérsha]]ing huge financial resources céh‘compete

in the purchase of land for férming purposes. Such developments, fre-
quently by out—of—state'corpbrétions, worry local people because they -

limit.access to the public Tands around them. A typical Montana example

of such a situation is the lock-out of a northern route tc the Gallatin
. National Forest by a large corporate ranch {18) (20). Such occurrences

have become so widespread throughout the Tntermountain West that of the
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110 million.acres of wi]d1ifg habitat on the public domain .scattered
from thg Roc&y Mountains to the Pacific, more than 16 million.acres
are considered inaccessible, with at least 5.4 million acres blocked
off by operation of private land§'('2®. Increasingly, outdoorsmen
are béing pitted against powerful tand speculators, developers, invest-
- ment cong]omerates'and corporations trading as sportsmeh‘s “clubs“
who are buying up and leasing key tracts of private Tand Which blocks
access to the public property. Subsequénfly, the locals f%nﬁftheir
Jand and waters being closed after many years of uncha]lenééﬂ public
use. Destruction of priVate property by incongiderate USergahas in-
creased trespass violations and.access denial pfobfems.'

It was inevitable that sooner or later people from "outside big
industry" and crowded populationicentres would recognize the advantages
of investing in Mdntana ranching enterprises. Ranching can satisfy
many emotional désires and being a Targe landowner and'rancher adds to
ones prestige and has become a status symbol amongst many professionai
people such as attorneys, doctors, company executives and stock brokers.
Besides the investment and prestige attributes there are other benefits
to be derived from the purchase of large tracts of.western.property.

Owning a ranch with privaté hunting, fishing and other recréation
amenities is not only of great value to the owﬁer and his family but it
. constitutes a unique private ctub for enterta%nihg guests and business

associates. Frequéntly this phase of the ranch operatibn can be written
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off as a legal tax_dgduction for business operation purposes. Operating
at an appargnt loss and pqrticiﬁatiné in Qovernment égriéu1tura1 sub- -
sidies and agriEuTtura1 tax benefits bffers even greatetr opportunities
' for income enlargement. Because of such monetary benefits and associ-
ated recreétiona] values, entrepreneursAafe willing and able to pay
exorbitant prices for ranch property. This increases all land values.
Inability to compete with inflated land prices and high cost'of ranch
operatioh is efféctive]y eliminating the small ranch enférprise. In
the process of selling out however, .many of these disp]aced ranchers
are likely to make more money by the sale 6f their property to developers
than they could ever realize from years of ranch operation. Such trans-
actions frequentiy result in the disrupfion of historic recreational
use by. lTocal peoﬁie who previously were seldom denied trespass rights.

Granite County's assessor says that one of the reasons for some of
the develcpments -along Rock Creesk is “to get exclusive control of trout
streams" .(35). Carbon County’s Appraiser says, "We have seen a boom in
creekqfkonﬁage, cabin.and cabin site sales unbelievable for this area."
Madison County is a prime example of what is happening in Montana. Ten
. or fifteen years age there wers sixty ranch families in the Madison
Valley near Eﬁnis. Now 80 per cent.of the land is controlled by six
owners from I1linois, Indiana, California énd‘wisconsin (62). A com-
pany called Montana's Treasured LandICofporatfon boéght 1,281 unserviced

tots for 16 dollars each .in historic Virginia City and by January, 1971
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had sold 94 of them for 350 dollars each. Several large subdivision
deve1opm¢nts arg.occurring in the Madison Valley and one‘California
developer in aﬁnounc?ng his plans stated, "I have trave]]ed all over
the United States and this is the prettiest country I have evér seen"
(60). This CaTlifornia financed development inciudes 9000 acres which
surrounds the Ennis fish hatéhery and extends into the Graveily_Moun-
tains wiil be d{vided'up into 600 ten or more acre parcels to be sold
for summer residences and home sites (60). Another similar residential~
ranchette development offers its subdivision Tot puréhasers exclusive
access to part of the nationally famous blue ribbon Madison River. In
. recent months groups from Ennis have complained to Mentana's Fish and
Game Commission about denial of access to the Madison River, due to
new land developments (35). . The activity in land use change in
Montana's Tandscape is mirrored in an examination of the past and
predicted increase in recreétion and tourism. |

Montaﬁa Governor Forresf H. Anderﬁon{to]d the Family Camping Fed-
eraticn in Chicago on May 10, 1972 that tourism appeafs headed for
number two spot in Montana's economic picture beh{nd the agriculture-
livestock industry (2 }. fourism and recreation, now the state's third
]argest industry is predicted to grow from its present 3,777,600
visitors in excess of 65 pér cent in the next fifteen years (38).

Lieutenant .Governor Thomas L. Judge informed Washington and California




-4

travel agénts_visiting Bozgman-that tourism in Montana which was in-
creasing af about six per cent per year resulted in a 165 million dollar
input to Montana's economy in 1969 (23).

Yellowstore and Giacier National Parks act as the main attracting
agents in'initiglly enticing recreationists to Montana. Although only
a relatively small part of Yellowstone National Park actually lies
within Montana - borders, three of the five entrances to Yellowstone
are accessible only by travelling through part of Montana. Annual
'vigitation to Yellowstone surpassed two million vis{tors'since 1965
and is generally 1ncreasing; although there was a slight drop 5n 1971
(45); A record number of visitdrs journeyed to the park in 1970 with
2,307,280 cﬁecking into the entrances (61). Auto travel is now over
600,000 vehic]es:per seasen and a survey in Ju]j, 1970 showed cars from
every state in the union with California, Utah and I1linois respectively
being the most prevalent (45) (61). Winter visitation has been increas-
1ﬁg at a rafé.of 20 per cent per year since 1963, a trend which is |
expected to continue (45). A ﬁew visitor total record is expected in.
197i as well as the 50 milfionth visitor (61), Glacier National Park
. passed the oné million annual visitor mark in 1969 and received
1,303,000 visitors in 1971 (21).

It is iﬁteresting to note however that the Montana Economic Study
" completed by the Bureau of Business and Econo&ic Ré;éarch at the Uni-

veréity of Montana in 1970 suggested that too much emphasis was being‘
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placed on potgntial recrgati@n~grow£h as a source of revenue (81).
Thgy point out that in the foreseeable future, most Americans will con-
tinue to work five days a week and vacations will not lengthen for very
many peop]e._ Montana has a ot of well-established competition and
vtourism and recreation commerce encourages the addition of more rela-
tively unskilled, 10W"payin95 seasonal jobs--all of which combine to
nold Montana's average per capita earnings well below the nétional
average (82). 1In general, they concfude that recreation and tourism
-Will not rise appreciably more.rapid1y than cther activities which
affect the trade and service industries (81). _However, at least one
large investment alliance and obvipusly many others do not agree with
these predictions.

Gus Raaum, President of 8ig §ky of Montana, said the interest
generated nationwide by news of‘Big Sky seemed to refute the university
prognostication (59). Raaum said people were almost desperate for a
breath cf_frgsh air, and have"contécted.him by the thousands with a
view to using the tourist complex. In additioh, he said 1200 to 1500
peop]é want jobs-at Big Sky. “These are men who make from $100,000 a
year on down. Thgy want to get away from the cities andldévelop a
business out here. And they will make money." It seems very unlikely
that the ponsortium ot big name businesses with the market analysis
which they undoubtedly would have utilized wo@]d'haﬁé invested in a

recreation/real estate venture as large as Big Sky if there was much
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doubt about its financial success. The University of Montana study
itself provides information, which, if analyzed in the retrospection
of national trends creates some doubt about their recreation growth
rate pessimism. . | |

The study points out that the western sector of the United States
has 72.3 per cént,of the nation's recreation.acreage, with only 15.3
per cent of the population (83). The Nortﬁeast by contrast haé 25
per cent of the natiqné] populatfon packed into an area thaf contains
-only 4 per.cent of the national recreat?on.acreage; Nor is the recrea-
tion acreage in the western sectpk evenfy.dﬁviﬂed-—the mounfainous
region has 48 per cent of the national recreation area for only 4
per cent of the national population, th]e the Pacific region has 25
per cent of the national acreage for 11 per cent of -the population;
If, as all analyses indicates, the tremendous national demand for
recreation resources materializes, it‘éeehs only reasonable that the
”}eturn-to nat@re" will occur largely in the western sector and most
Tikely in the mountainous region where the least competition and
greatest opportunity for outdoor recreation expansion occurs.

The distribution of recreation acreages and population in Montana
also is very enlightening in.regard to predicting where the greatest
-impact from growth might occur in the state. Table 2, pg. 27 indicates
the Distribution of Outdoor Recreation Acreage and ?bpu]ation By Fish

and Game P]anning Regions, Montana (82--pg. 8w18). Figure 2 shows
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Table 2. Distribution of Outdoor Recreation and Population By Fish

" and Game Planning Regions in Montana.

Total Qutdoor Percentage 1970 Percentage

Region ~ Recreation of Population of
Acreage. (1969) State Total h ‘State Total
1 5,711,022 29 79,132 11
2 3,783,754 20 100,935 15
3 4,448,749 23 106,604 15
4 3,030,112 15 - i 171,316 25
5 894,573 5 - 119,227 17
5 . 605,666 - 3 73,000 11
7 910,947 - 5 44,015 6

Total 19,385,723 100 694,409 100
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thg Tocation of the Fish and Game Planning Regions referred to in
Table 2. It can readily be seen that regions 1, 2 and 3, which con-
tain the bulk of.Montana's mountainous Tandscape encompasses 72 per
~ cent of the state's recreation acreage but only 41 per cent of the
totél population. A reasonab]é conclusion therefore would be that

the greatest impact in recreation or tourism increases will occur in

the mountainous western settioniof Montana. This predicfion is further-

supported by recreationists preference for mountainous landscapes and
~the impending strip mining of thousands of acres of Eastérn Montana
with the possible negatiVe effect it is liable to have on recreational
attractiveness. |

If the reader is wiilling to assume thét the foregoing informaticn
does. in fact porfend the impending demand for use of Montana's land
and natural resources, then it shoula be relatively simple to justifi-
ably conc]ude_that some type of orderly growth should be accommodated
' iﬁ a least wastefu] fashion. ManyAsociaT, econemic, pelitical and
tedhnq?cgical forces have combined to create extravagant uses bf
natural resources in the past. While this author does not profess to
possess more than a layman's amounf of insight into the social and
political mores of Montana, an observance of the social resistance to
planned growth appears to have resulted in a disappointing lack of
political decisiveness. It is a wmute question as to whether economits

shapes or is shaped by such an environment becduse strong examples of
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both can be argugdn-sufficg it to say that economics is an opportunist}
phenomenonj—it shapes where it can and conforms where it must. Use of
the 1and and its resources involves both private and public interests
and it appears that fear of'encroachment upon private interests may
severely compromise both private and public values in the future. If
this past failure has resulted from a faulty social organization for
equilibrating properly constrained private interests with legitimate
public welfare, then at:?east part of the responsibility for this
failure should be attributed toAimproper decision-making resulting
from inadequate know]edgé and.inappropriate appiication and presenta-
tion of physical-techniques used in resource analysis. Herein lies
the basic deficiency which lends legitimacy and credence to the

subsequently reported research.

Soils and Associated Natural Resources as Decision
. " Parameters in the Planned Growth Concept

-The planned growth concept is oﬁe~Tn which need and demand is
efficiently accommodated by supply and allocation of nafural resources
by an enlightened decision-making body. This body most Tikely would
be composed of a number of elected or appointed individuals, and in
the United States it theoretically carrfes out its function in a
state of informed participatory democracy. ﬁoweVe?, it is nearly

impossible for. these decision makers to be totally informed about the

H
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intricacigs and dynamics of the ]fthosphere'and the biosphere and so
decisions, out of practical necessity, are commonly made in.a partial
know]edgg vaéuum, As unfortunate as this may be it is even more de-
p]orab]e'that existing knowledge %s unused because of a lack of appro-
priate interpretation frdm'a"professionaT Jjargon into an app]icab?e
and readily understood form. Soil, long recognized as ohe‘of'the
nation's basic natural resources is attaining a new perspectﬁve as
those who invest large amounts of capital in physical facilities 1in
or on the soil aré finding newly inteﬁprefed soils informéf{on to be
as valuable to their diverse purposes as it always has been to plant
and animal husbandnen.

Initially, soil maps and reports were used main]yifor farming,
ranching and forestry purposes and the information was éssemb]ea with
those uses in mind. In a rapidly urbanizing and expanding industrial
economy , however, soil maps ére being widely used to predict site
shitabihﬁty to support houses and struqiures, to absorb septic tank
éff]ugnt;_to brovide_stab]e road foundations, to carry pipelines; to
develop Tawns and p]aygrounds and to perﬁit lasting installaticns of
many bther kinds. Aé savings were demonstrated and potential disasters
averted, a groWing demand for soi}’interpretation-and use capacity
predictions have increased dramatically. The cost-benefit ratio of
one of the neWest:deveiopméhts"in’resourcé planning technology--soi1

interpretations for nonfarm use is startling. Most soil surveys for
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such.purposes pay for thgmse!ves in one yeér and many promise a return
benefit of 100, 200 or more Limes the cost in the 25-or-so years of
their usefulness.

A. K]ingeb{ei, Director of the Soil Survey Interpretation Division
of the'SoiT Conservatioﬁ Service, United States Department of Agricﬁ1~
ture has reported on many situations where.use of nonfarm soil inter-
pretations have or could have saved nuch expense and grief in land
development projects (32). Some of hishéxamp1es are:

Sewage System, Massachusetts: The town of Cohasset
~ saved more than $250,00810ﬁ its sewage system by using a

Soi1_Conservation Service soil survéy which showed that

less than one per cent of the town area was suitable for

onsite sewage disposal. |

Scheol Grounds, Viwrginia: Fairfax County lost
$250,000_1n.av0idab1e cost.by selecting a poor school

site when the uncomsulted soil surQey-showed favourable

.land 500 feet away.

| Water Main, Mithigap: A town nea} Detrdit is\odt'

$200,000'because its neW'Wafer_main,was constructed

across a 600 foot wide area of deep peat which was

shown on the unused soil mapé.

Residences, Virginia: More than'lbo homes 1in tﬁe

suburbs of Richmond were flooded resulting in several
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hundred thousand dollars worth of damage. This hap-.
pened two years in a row. A soil survey would have
spotlighted this hazard.

““The merit of using soil interpretations for planning guides has
been so well dehonstrated that many states and counties are requiring
mandatory soils 1nvestfgations before‘1and use change and development
proceedg. The Southeast Wisconsin Regional Planning Comnission esti-
mates ‘that soil information alone will save Wisconsinites $300 miilion
in the cost of residential development in a seven county area over the
next 20 years ( 4). It'is expected that nonfarm soil interpretations
will save $10 million annually in private bu{lding costs in a six
county Chicago development area (32). Several states such as Maine
and Ca]ifornia.have been Teaders in using soil survey interpretations
to guide quality nonfarm develbpment (69) (13) (88). Many individual
. counties in I1linois, Ohio, Michigan, Virginia, New York and other
sfateé-have béen able to realize substaﬁtia1 savings in averting large
public egpense by using soil interpretations to steer development
away from problem soils. Soil surveys can have great value to highwéy
engineers by-providing thém with accurate, relatively inexpensive
1nfokmation on the soil ovef which their road will pass (17). -Soil
survey 1nfofmation has been shown-to be a good basis for interim guid-

ance 'in flood plain planning if detailed studies -are unavailable (52).
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Thgse interpretations of soil maps are statements or predictions
' based'on.research and experiénée of the nature and severity of problems
or iimitations of the k{nds oT soil suitable for various alternative
uses. These interpretations which are made by relying.-on a large
amount of:1oca1 experience and/or observation, and Timited physical
and chemical data, are for & wide spectrum of potentiai uses in the
area covered.” However, a 1971 qoint Task Force of The Western Associ-
ation of Agricu]ﬁure Experiment Station Directors and the United States
Department of Agriculiure recognized that to a considerable degree,
the public, planning, zoning and similar actinties were moving ahead
.without adequate research and education in this area (19). The Task
Force, amohg other things, recommended a strengthening of educational
services in the area of alternative land uses and the use of soil
resource information at this-particular time when so much attention
and activity is focused on land use and environmgntal and ecological
piannihg* Moreover, there is much information and'many useful concepts
avaiiab]e that are not known or readily available to the people who can
or will use.them. The Task Force emphasizes thé importance of recog-
nizing that because oﬁr'1and is a nonrenewable,.iimited resource, land
use'and planning are of paramountzéoncern to our total society and
therefore there ié a great urgency in soil appraisal research directed
towards efficient education of decisioﬁ makers. One of the specific

tesearch recommendations is for quantification of interpretive data
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‘now in use in order to effect a better understanding and practical com-

prehension by potential users (19).

II. OBJECTIVE OF RESEARCH (to Demonstrate the Use of
Soi]é and Associated Natural Reso&rces as becision
Earametérs in the Regional Planning Process)

Although the objectives of the research reported in this thesjs
were established approximately two years prior to.the 1971 report of
the Task Force, it is signifitdnt that the research purposes defined
in 1969 are in very close ha%mony with those identified by the Task
Force és having high priority in 1971. 'Specifica11y, the objéctives
of this research preject are:

| 1. to obtain basic natural resource information

_pertinent td the reéionaﬁ planning process in ah area

wherg rapid growth and i1and use change is ocqurring.

This natural resource information is to be analyzed and

. Jdnterpreted for the pﬁrpose of making land use decisions.
é. to present this information in a suitable -

fashion so that uninformed persons can understand it.

This task invo]ves making the presentation adequately

interesting and sufficiently informative in order that

persons responsible for making land use decisions can

and desire to use the information.
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3. to inyestigate some economic aspects of a land
use plan which is based on a fdesign with nature" con-
- cept. It seems rational that long-run.economic factors
would support'rationai decisions dictated by physical
cbnstraints. An affirmative illustration of such an .
hypothesis would 1end stréngth.to the importance of |
predictive resource'interpretations in the regional

planning process.

This research was carried out in Gallatin County, Mbnfana, United
States of America. The hatura]_resburces investigated were soil and
associated resources such as slope, depth to water table, flood plains
and geomorphoipgica] characteristics. Prior to examining the resear@h'
procedUrés however, it is important that the reader be familiar with
the.bast and present trends 1ntéa11atin County which ‘qualify it as
being an apprépriate site for this reseafch undertaking.

ITI. ‘GROWTH TRENDS AFFECTING LAND USE CHANGE
' IN GALLATIN COUNTY; MONTANA ‘

Gallatin County is located in southéastern‘Montana within the
ocky Mountain Physiographic Proviﬁcé."The county totals 2,517 square
miles and is 50 mile§ wide in its extreme east to west dimension and
116 miles long in the extreme north to south aistaﬁce. Fig.- 2 , pg.28

shows the location of Gallatin County in Montana. OF the 1,610,800
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total écrgs of'Ga11atin County, about 65 per cent is mountainous,
largely within the confines of the Gallatin National Forest. Bozeman,
the county seat, 1is Tocaté& about 90 miles north of Ye11oﬁstoné Nation-
al Park at an e]evation'of 4,771 Teet in the east end of an intermor~
tane_basin; thg Gallatin Valley. Historically, the economic baékbone ‘
of the county has been the agriculture-livestock industry. Bozeman is
the home of Montana State University which has largely contributed ﬁo
education being the second'mest important commerce activity in the
county.

Gallatin County takes its name from the sparkling river which rises
in Yellowstone Natioﬁal Park and which was First sighted by Lewis and
C]ark in duly, 1805 when they arrived at the Three Forks of the
Missouri ﬁivér. The river which drains-Gallatin County was named for
Albert Gallatin, then Secretary of the Treasury under Thomas Jefferson.

The discovery of gold a]ong_A]der Creek Gulch gave rise to a
sfampede<of prospectors who ere;ted Bannock and.Vfrginia Cities in thg

eér1y21860's. Unsuccessful miners were attractéd to the.fefti1e Gal-
latin Valley and established the firsf settlement known as Gallatin City
in 1862 near the preéent town site of Three Forks. In 1864 John M.
-‘Bozeman lad the first wagon train through the now famous éozeman Pa;s
and with tﬁe help of Daniel E. Rouse and Wm. J. Beall, 1ayea out a
townsite. -‘Although John Bozeman was kiiled by Blackfeet Indians near

Livingston in April of 1867, his legend lives on in the many local
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places which bear his namesake. Fort E11is was established to control
hostile Indians in 1867 and the Northern Pacific Raiiroad reached
Bozeman in 1883. The towns of Three Forks, Belgrade and Manhattan
were established in 1882, ‘1883 and 1884 respectively. West Yellowstone
which 1is néar the southern tip of Gallatin Canyon was settled in 1907
_and became the official western entrance to Ye]?owstoné Park in that
year. |

Topography is largely responsible for the changeable climate in
Gallatin County, and the mountainous section characterized by the
Gallatin Canyon in the south half is generally wetter and cooler than
the broad floor of the Ga]]atin‘Vailey in the north half. West Yellow-
stone has a normal annual temperatuwé of 359 F. and 23 inches of annua1.
precipitation while Bozeman has an average annual temperature of 42° F.
énd 18 inches of annda] precipitation.

The Three Forks structural basin which includes the Gallatin Val-
Iéy, the Madison Valley and the Tower Jefferson River Valley was formed
as the result of crustal movements in early Tertiary time and is one of
the largest intermontane basins in Montana. Duriﬁg and éubsequent to
the formation of tﬁe basin, centinued downfaulting and/or downwarping
interrupted through drainage. At,about‘the same tiﬁe the basin became
fillad to a depth of 4000 feef with volicanic ash and with sénd, silt
and clay eroded from the surrounding highlands and deposi%ed'under both

lacustrine and terrestrial conditions. Resumption of through drainage
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in Tate Tertiary time rgﬁu]ﬁed in extensive erosion of these beds. A
subsequent manﬁ]e of alluvium wés deposited in much of the basin in
early Quaternary times. The diverse nature of'geologic parent materials
ranging from fine grained Tacustrine deposits to cobbly alluvium has
given rise tn widely divergent kinds of soils.

Dark coloured soiis océupy foothills and mountain é]opes in the
southeastern part of the valley floor in an area bordering the Gallatin
and Bridger Ranges. The topsoil is dominantly silty. 'SuBSoils of the
:.Bridger.gerieé which occupy higher mountain slopes and outwash fans
contain many rock fragments while those of 1owgr,e1evat{on series such
as Bozeman are siity materials re]afively stone free down to six feet.
Further west in the valley extending from Gallatin Gateway through
Belgrade and up the east éide 6f Camb and Dry Creeks, two soil textures
predominate, the silty soils §uch as Amsterdam and gravelly soils such
as Beaverton. Soils extending from Camp and Dry Creeks to the western
side of the vé]]ey range Trom fine sand to si]tlhdam in texfure. ATl
the imperfect]y drained soils are of alluvial origin and bofder main
streams. Poorly drained soils such.as Gallatin siit Toam swampy phase
occur in.f106d plains adjacent to both large aﬁd small drainagaways.
The development of irrigated agricuiture south and west of Bbzeman has
resulted in the well-drained soils of this area having unexpectedly
high water taBles during the irrigation months of June, July, August

and September. Underground water supplies are very extensive in the
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Gallatin Valley due to the substanfia] recharge which occurs in late
spring and early s ummer aﬁd & subterranean dam near the head of the
Missouri River which holds back underground flow (7). |
Soils of the Gallatin Canyon area are generally characterized as
being high in rock fragmenté_and 6ccurring on steep slopes. Soils on
or in close proximity to the west.Ga11atin River flood plain in the
Canyon are a11qvia1 materials. Those soils above the flood plain haQe
generally deve}obed aftef previous glaciation or colluvial deposit proc-
esses and consequeﬁt1y are high in fragment content. Isolated pockets
of s16w1y pefmeab]e clayey soils exist as we11_as'the silty soils of the
Taylor ?ork area. Canyon soils are particularly susceptible to erosion
and instability if denuded and thﬁs factor combined with steepness of
slepe and short growing seasonvha§ restricted any agricultural enter-
prise to wild range usage--both Fér domestic stock and big game wild-
life. The ;oils'of Gallatin Valley in contrast are,vefy fertile and
‘are 1argely requnsib1e‘fok the viability of the aériculture industry.
Ihe Gallatin Valley is one of the oldest and ﬁost productive agri-
culture regions in the state. 'in'1969.$4,254,100 of cropé were pro-
duced on 70,300 .harvested acres of irrigated land and 97,400 harvested
acres of dfy]and produced crops wqrth $4,174,700'(42), Cash receipts
for livestock accounted for $12,916,900'of a total agriculture value
- of $21,345,7CD; Winter wheat has- always been‘the largest dry land crop

with 52,000 harvested -acres averaging 43.0 bushels per acre, the second
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largest average yield per acre in the stafe in 1969.. Most of the
irrigated Tand is used fof forage which avebééed 2.59 tons per acre in
1969, again the second highest average‘yié1d per acre"in'the state. It
is generally considered that a relatively favourable combination of
fertile soils and less rigorous climate have permi tted Gé]Tatin County
.to consistently out-produce almost all other Montana countiés on an
'average per acre bésis. This reliable and steady agriéﬁ1tura1 bounty
has been inétrumenta1<1n facilitating the strong growth'o% Bozeman.

The population of Ga]fatin County by'ihcreasing at'a-24.8 pér cent rate
from 26,045 in 1960 to 32,505 in 1970 was one of the largest percentage
increases of Montana’s 56 counties  { 80). This in itself has had sub-
stant%a1,affects on county activities bﬁt it is‘in and arcund the city
of Bozeman where fhe'mbst'obvious changes are occurring.

The 39.7 per cent population growth which boested Bozeman's 1960
pepulation of 13,361 to 18,670 10'1970 ranked Bozeman as one of the.
nation's.fastest growing cities (80) (89). The econqmy of Bozeman has
demon$trated considerable strength in the past and there are a number
of very significant factoré whichlhave been and will be important in

 the cohtinuiﬁg development of Bozeman as a state growth centre.
Montana, like the rest of .the United States, is experiencing a

steady movement from rural to urban- centres. This has contributed to.

Bozeman's fapid growth'as anlimportant sevviée ceritre, and there is

little doubt that Bozeman 1is deve]oping as a major retail-wholesale
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trade c¢ntre. Consequgntly much of the'present and'future commerce
' ‘abtivity in the Bozeman area is associated with the expanding trade
and service indﬁstry. The Upper Midwest Economic Study predicts that
the increased activity within ?he Bo;emén district will centre pri-
‘marily in the areas of manufacturing, construction, retaiT‘trade and
' services, and government with some éctdal decline in terms of égricu]—
fura]iemploymént (25). .Predictions {n the Moﬁtana Economic Study
support this.hypothésis by anticipatihg a continuéd dec1ihé in agri-
cultural employment but a substanfia] increase in federéiaébvernment
jobs and @ smaller increase in trade and service industries in Region
IV which'includes Gallatin Counfy (83). In studying_the'economic
feasibility of a proposed conventibn centre complex for Bﬁzeman,
T.A.P. Incorporated conc]uded_that part of the large increase expected
in the servicé and government areas resulted frem the strong growth
surrounding Montana State University -and the deve]opment.of both
winter and summer recreational activities within the area (24).

The importance of the university witﬁ its expanding éducation and
research responsibilities within the past ten years_is well demonstrated
by -the surgé of activfty which grips Bozéman at registration time each
September and the relative calm which descends upon the city over
summer break. waever, the university growth may be siower than an-
ticipated and future development may be cufﬁaj]ed?by funding cuts which

.occurred during Montana's 1571 1egis]ative session and drop-off in
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student enrollments. Consquent1y,_there is considerable reéson to
anticipate that'of the three big factors in Bozeman's-growth, agricul- _"
ture, education and recreation and tourism, that recreaticn and tourism
is 1likely to be the 1argesf contributor to future growtﬁ and proéperity
~in Bozeman. '

' As was. previously indicafed the recreation industry in Montana is
expected to be a véry sign{ficant economic activity, and a major part
of the growth 1is taking place within the Bozeman area, both in terms
of winter and summer sports. The summer activity centres around the
bouﬁtifu]'outdoor recreation opbortunities of the natural resources of
. the area, including tremendous mountain scenery, rivers, streams,
forestry and wildlife which annually entice tourists, recreationists
and new home seekers by the thousands.. Bozeman's geograbhic location
in proximity to Yellowstone National Park, the Gallatin National
Forest, the Spanish Peaks Primitive Area and the blue ribbon fishery
ih the Madison, Gallatin and Yellowstone R{vers is of great 1mportanc¢
.in attracting people to Ga]]afin County. The Gallatin Canyon area js
renowned for its beauty and récreationa] attributes._ Over one-half
million people annually enter the west entrance of Ye1lowst6ne Park
through the West Yellowstone gateway (74). One can logically assume
that approximately the same number leave by this gate which indicates
that the tourist activity Qithin the Ga11atiﬁ‘Canybn is very signifi-

" cant. With the development of Big Sky of Montana, a recreational/real
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estate complex offering nature lovers the Qrandeuf of unspoiled natural
wonders withou£ the sécrifice of-all the modern comforts and conveni-
ences (6) in the West Fork—Loﬁé Mountaﬁn area of the upper Gallatin
‘River, it is certain that many more people will visit and eventually
reéide 16 Gallatin County. Even without Big Sky the trends in use of
Gallatin County recreational resources indicates substantial increase.
Table 3, pg.44 - shows the éhanges in visitbr'day use in the Gallatin

National Forest since 1967. A visitor day is defined as one pefson

Table 3. Visitor Days and Per Cent Increase in Visitor Days on

" the Gallatin National Forest:

Visitor Days | Per Cent Increase Over
. C : Previous Year
1971 1,676,500 | 9
1970 1,526,500 _ 6.5
1959 4 1,428,300 _ 6.8
168 1,331,100 | 6.4
1967 . . 1,251,300 | R

spending a full twelve hours in the Gallatin National Forest (24). The
Gallatin Forest has historically experienced more recreation visits
than the other Region One forests. One of the Targest increases in

vecreational activity in the Gallatin National Forest has occurred in
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winter use. Tab]g 4, pg. 45 dgtai]s the increase in skier visits to .
Bridger Bowl, located 18 miles northeast of Bozeman on the east-facing
slope of the Bridger Range. The tremendous rate of increase of skier
days at Bridger Bowliwas interrupted by a poor '71-'72 season caused

by a late 6pen1ng, an early closing and unusually high winds. Skiing

Table 4. . Skigr Visits and Per Cent Increase in Skier Visits at
Bridger Bowl. '

Season’ ) Skier Visits Per Cent Increase Qver
: ' s Previous Years

71-72 | 140,128 - -0.62

70-71 | 141,000 3 +24
69-70 o 114,000 - - = +58
68-69 . 72,265 | | | +38
67-68 | 52,405 -

“

has been growing natiohal]y at approximately 25 per cent per year.
Bridgér Bowl, with the exception of the '71-'72 season has- consistently
been above that annual growth, funnfﬁg_in the 30 to 35 per cent increase
rénge. This high rate of increase can be expected to continue in view |
" of the Big Sky ski development, imprbved air transportation, enlarged -
Bozeman' accommodations and increased ﬁationa] advertising. Favourable

snow conditions and terrain combine to make the Gallatin Ferest a
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destination of national renown for snowmobile users as well as-skiefs
8).

iwo of the largest raliies on the'internationa1 snowmobile tours
are held at.west Yeliowstone. An early season December rally usually
draws more than 4,000 people and a late season March rally attraéts
about 6,000 people. The 120 mile “Big Sky Snowmobile Tféi]" between
West Yellowstone and Bozeman attracts both in-state and out-of-state
visitors. Growing recreation use in the Gallatin National Forest has

resulted in increasing conflict with historic uses such as érazing,

. mining and Tumbering. The Forest Service is presently engaged in.a

concerted effort to fulfill local, state, regional and national gcals,
both economic énd social, by‘multiple-usg planning which includes
public participation in determining priorities or "key-values" in
resource management {86) (87 ). As strongly as the recreation impact
of temporary and permanent migration to Gallatin County is, the effect
1§ less dramatic than the changes:wh?ch occur in real estate trans-
actions, county government activity; transportation and nonfarm land
development. |

In the fall of 1970 the Gallatin County Clerk and Recorder's
Office reported that they had filed as many plat changés in the three

past years as were handled in all the previous years since 1864 (73).

‘The single item that increased the work 1oad:in the office was the

recording of subdivisions and the platting of land. This comes about
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with more and larger areas of land 5eing divided into.acreages. 1In
1970 the county assessment office reported a 23 per cent increase in
listings over 1966 and an incréase of 80 per cent in office paper work.

Thgre is a trend toward larger Blbcks of land beiné officially
committed to subdivisfon deve1opment outside of the city limits. In
1971, 1077 acres were registered for subdiVision deve]opmeht with the
city-county planning office, much more than the 539 acres in 1970. A
similar trend for subdivision plats is being established in 1972 with
about 450 acres presented for subdivision approval at one meeting (56)
(40). The assessed va]ue'of‘suadivision tracts increased from
$933,685 in 1967 to $1,284,910 in 1971 (58). Assessed improvements
on subdivision land increased from $5,448,045 in 1967 to $6,974,481
in 1971. :Mobi1e homes asséssed for the years 1967, '68, '69, '70 and
1971 have increased from 640 to 739, 956, 1028 and 1584 respe’ct&vew.

Development outside of Bozeman's city limits has résulted in an
annual rise in the number of septic tank permits issued, and records
show a 1970~'71 increase of 31 per cent in sept{c tank installations
(75). Treasurer's office records show 22,998 vehicle registrations
for 1971, a 36 per cent increase over the 16,917 registrations in 1967.
More cars, more peopie and more oﬁt}ying deve]opments have created
increased work.proﬁlems for ;ounty road maintenance. Gail Thompson,
Head of the Gallatin County Roads Department stated that a large part

of their work Toad increase resulted from scattered residential
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~development which was quickly followed by requests for road and access
improvements. to areas which had adequately served in a re]ative]y un-
changed condition for many years (76). k

Montana Power customer .accounts oﬁt of the Bozeman office increased
" from 6505 in 1967 to 7264 in 1971 (43). Telephone hookups of 14,393
in February, 1971 show a definite increase over 13,493 Th February of
1970 (83). 1In conducting a study for.the Montana Aeronautics Commis-~
“sion, T.A.P. Incorporated pointed out the eight fold growth in passen-
gers at Gallatin Field over the 1960'§'and predicted another eight
fold increase during the'1§70fs. One of the most intefesting results
of growth in Gallatin County has expressed itself in real estate
activity. .

Dr. Layton Thompson has anaiyzed 665 iand sale tvanéactions, part
of an investigation of 1200 sales which occurred in Gallatin County
between 1965 and 1970 (78). Of these 665 éa]es, 96 were of 40 or more
.acres which were defined as farms, 210 were located in officially plat-
" ted subdivisions andl359 occurred in an unorgan%zed pattern throughout
the county. All of the nonfarm sales were less than 40'acrés and most
were less than 20-écres iﬁ size. Gallatin Canyon river-front property
in 1972 is selling for about $5000 per aére and Ga]]at{ﬁ Va}iey non-
farm property is avéraging about $2000 per acre. -Farmland in contrast
brings $300-$500 per frrigated acfe and $17Si$225 per acre for dryland

farming operations.
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Interviews with sevgrai local real estate agencies indicate most
inquiries for purchase of land come from out of state, pafticu]ar]y
Caiifornia { 9)‘(22) {14). Hostkpvogpective purchasers are interested
;in investment, recreation and speculative ventures. Prominent Bozeman
realtor P. K. Dudley stated that, "good farmland sells for less than a
pile 6f rocks if they're pretty" because the greatest interest is in
“reéreation property.” The present and anticipated market in land
development is so gréat in Gallatin County that four new real estéte
agenicies are being establishied to shafe in the activity which is al-
ready supporting 15 real estate offices. ) |

The foregoing, although it is only a cursary  description of the
resources and the nature of frends and activities which characterize
the growth in Gallatin County, it is sufficient to demonstrate the
propriety of the area as a site for reseérch which attempts to provide

information useful for decision making in the regional planning

- process.-




IV. METHODS AND RESULTS
Soil Interpretations For Land Use Planning and
DeveTopmgnt in the Gallatin Va1iey Area, Montana
A so0il survey of the Gallatin Valley Area was cohductéd and pub-
Tished by DeYoung and Smith in 1931 (12). The aréa they‘sﬁ}veyed-coveré
802 square miles, or approximately 30 per cent of the tbtaizland area- of
the county, and includes mo§t of the irrigated land, together with much
of the nonirrigated farming and gféziﬁg land of the higher valley slopes
or benches and the adjacent foofhi]]s that border the mountains. A1l
" assessment of soil capabi]ity'was for farm.or agriculture purposes and
no mention was made of soil suitabilities for nonfarm use. Although
almost all the basic information necessary to accomplish nontarm soil
interpretations.is contained in the report, this was not done, sup-
posedly because there was no demand. In the fall of 1969 a project
was undertaken.tb provide such jnterpretationé under the guidance of
6. A. Nielsen, F. A. Boeticher and R. L. Moshierl,
Information used in making the'soil,interertations came pri-
marily from the 1931 survey, but it was augmented with knowledge gaiﬁed

from local ekperience and observétion. A description of the Gallatin

1 See Appendix, page 125.
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Valley soils is containgd in the Appendi%, page 139 to page 154. An
unpublished Soil Conservation Service memorandum for Interpreting En-
, gineering'wses of So{Ts, which hés~since been revised, was used to
evaluate soil and soil associétéd conditiohs which would constitute
various degrees of hazard for specific uses. Each of the 32 soils
occurring in the Gaf]atin Valley Qas given a suitabiTify ratjng for
each of 16 different uses;, Some of these uses are building foundations,
septic tank filter fields, roads and streets, recreation areaé and
sanitary iand_fi]]s. A complete 1§st bf’a1i uses considered appears
on page 129 in the Appendfx., Fifteen separaté soil and Tandscape prop-
erties or‘hazard§ such as_f]ooding, é]ope, frést heave potential and
Toad beariné capacity were considered when rating each soil as having
a slight, moderate or severe limitation for each partfcu]ar use. A
complete Tist of all fifteen s0il or soil associated_properties and
hazards considered appears in the Appendix on page 334 Soils rated as
siight are relatively free of 1imitétionsuor have limitations that are
easily overcohe. Soils rated as moderéte have Timitations that need
to be recognized but can be overcome with good management and careful
design. A severe rating indicates Timitations thaf are difficuit or

. costly to overcome. A severe rating does not mean the ;oi] cannot be
‘used for a specific use, but it méans tﬁét careful planning and deﬁign
and very good management are important. Thege inferpretations are

designed for general planning. On-site investigation is needed for
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spgcific dg§ign and construction beéause all soil differgnces which
.occur in'thg fig]dhcannof be shown on a general soil hap. The 16
selected uses of soil and the properties considered important in eval-
uating soils for each use are given in the Appendix, page .129. The
gstimated Ga]]atiﬂ VaT]ey soil Timitations or suitability for selected

uses are displayed in Appendix Table, pages 136, 137 and 138.°

Colour-Coded Soil L{mitation Maps--Gallatin Valley

Transparent maps on which soil ]imjtatidnsF—s1ight, moderate and
severe were colour-coded as green, yei]bw'and red respectively, were
prepared at the same éca1e as the original soil map for each use con-
sidered. ' The map material used was .003 inch transparent, matte
finish mylar and the green, yellow and.red colour material was trans-
parént, matfe finish, adhesive-backed film. The soil map placed
underneath the transparent mylar provided the base Tines for applying
énd cutting out the appropriate coloured adhesive film with sewing
needles.  In this way individual soil suitdbility maps showing colour-
coded slight, moderate and severe soil limitations were created for
septic tanks, foundations for low bui]dings with basements, roads and
streets and cropping. A basg map showing the sﬁrvey outiine’boundariés,
- cities. rivefs'and major transportation rodtes was prepared to overlay
the Timitation maps in 6rder to facilitate geograﬁhic orientation.

These maps at a scale of 1 inch = 1 mile have overall dimensions of 51
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inches Tong and 40 inches wide. These maps are on file at the Depart-
ment -of Plant and Soil Science, Monfana State University, Bozeman,
Montana.

An example of soil limitation maps for cropping and roads and
streets appear on pages 54 and .55 respectively. The single use maps
showing soil limitations for septic tank drain fields, }6ads_and )
streets and foundations can be overlain to produce a coméosite map
showing a variety of colour combjnations from solid redifé solid
green. Figure 5, page 56 shows the effect of laying thé septic tank
drain field soi]llimitatibn map over thé building foundations soil
Timitation mab; Figure ©, page.57ishows the result of laying the
roads and streets soil Timitation .map over both the septic tank drain
fie]d and building foundations soil ]imitafion maps. The fange of
cb]ours produced is an overall indication of the geographic variability
of soil Timitations for nonserviced deveiopments and represents various
dégrees of subdivision development difficulty. |

Prior to the construction of the large mapsAgsing coiéured ad-
hesive film as described above,'similar maps of the Bozeman-grea were
made on mylar gsing fe]t-tip marking pens. These maps were sprayed
with a protective plastic material. When affixed to a firm backing,
these maps are easily transported and are usgd-for prasentations when
the large size of the valley maps precludes their ﬁse. Thé smatler

maps measure 40 inches long and 21 inchas wide.
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Figure 3. Soil Limitations For Cropping.
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Figure 4. Soil Limitations For Roads and Streets.
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Figure 5. Soil Limitations For Septic Tank Drain Fields
and Foundations For Low Buildings.
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Figure 6. Soil Limitations For Roads and Streets, Septic Tank
Drain Fields and Foundations For Low Buildings.
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A11 of these maps are used in public presentations to audiences
concerned wftﬁ tand usevblanning, Although most presentations have
peen in Gallatin County,- the maps and information have been presented
to audiences és far away as Edmonton, Alberta and St. Louis, Missouri.
A documentation of the preseqtations appears in Appendix tabfe'Lz,
pagé 155. | o -

Shortly after’ the announcement of the proposed Big Sky Montana
~development in thé Gallatin Canyon (5); Montana State UniVersfty re-
ceived a National Science Foundation Grant to study.the-EnvironmentaT
Impact of -a.lLarge Recreational Development on a'Semi—PrimitiVe Environ~
ment. COnSQquent1y the soil and assoeiafed,hafural resource inter-
pretationS'project was expanded from the-Vé11ey up the Gallatin Canyon

to the northern boundary of Yellowstone National Park.

Soi]‘Survey of the'Ga]lat{n Canyén Area, Montana

A soil survey under the direction of'A. Olsen, Soil Scientist with
the Helena office of the Soil Conservation Service vas carried out for
the Gallatin Canyon area.in the summer of 1970. The area surveyed en-
compaﬁsed 117,500 acres, beginnihg at the mouth of the Gallatin Canyon
approxihate]y 15 miles southwest of Bozeman, and extends to the Yellow-
stone Park boundary, about 30 miles north of West Yellowstone. The
survey arei includes the flood plain 6f the Gallatin River and its

main tributaries as weli as the adjacent hills and steep bedrock
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mountains on either sidg of the valley. The survey boundary shown on
. the General Soils Map in the Appendix pocket extends approximately
four miles into Madison County to a point on the west side of Lone
Mountain, and four and ogedhé1f miles to the east of the Gallatin
River in the vicinity of Elkhorn Creek.

The field survey was carried out.at a reconhaissancé 1evef of
detai]iand delineations were made on thé pasis of 18 different soil
or soil cbmp]ex mapping units. The mapping units were estab]ished_
after a two week initiation period dqring which time soils and land-
scapes were examined throughout thé proposed syrvey area prior to
actual mapﬁing. Field mapping was done on aerial photos at a scale
of 4 inches =‘1 mile or 1:15,840. ‘bdd numbered aerial photos within
. flight 1ines were used as-f1e1d sheets and even numbered aerial photos
were uéed to provide stereo coverage for air photo interpretation pur-
poses. Standard soil survey procedures of air photo interpretation,
1éndscape, vegetation, elevation and aspect considerations were used
to augment actual soil fnvestigations in determining placement of soil
delineations. The original air photos on which ffe]d lines were drawn
are at thé Bozéﬁan office of the Soil Conservation Service. Copies of
these photos are also on file.at fhe Department of Plant and Soil
.. Science, Montana State University, Bozeman, Montana.
Thirteen individual soil series were identified and correlated

with the-Nationaerooperafive Soil Survey Program. Each of these soil




| -60-

series has begn dgscribed in detail and sampled according to horizon-
Qtion. This was done to¢ depths.of approximately 60 inches at bench-
mark sites representing a modal member of each particular soil series
or variant. Characteristics sucH as colour, structure, consistence,
_ fragment content and estimated permeability were recorded. These de-
scriptioné, site locations and soil samples are on file at the Depart-
ment of Plant and Soil Sciénce, Montana State University, Bozeman,
Montana. A_generalized descriptidn of all established soil series and
other soil mépping units 1is cohtaineq in the General Soils Map located
“in the Appendix pocket.

The General Soils Map of the Ga11atin Canyon shows 10 main groups
of.soi1s called soil associations. Each association consists of
~ several different kinds of 55i15'teﬁmed soil series. Soil series are
distinguished on the basis of natural drainage, texture,'depth and
certain chemical and physical properties, some of which were veferred
to aboves Thus the General Scil Map does not show the specific kind
of sojl at any particular place, but associations of several differént
soils that octur together in characteristic pattefns. Soil associations
are named for the major soil series in thém. Soil series of one as-
sociation may be present in éthef associati0ns. fhe acres of each soil
association‘énd per cent'comp@sition by series is shown in the Legend
and in Tab]eil of the Generai‘Soiﬁs Map report. . Each soil association

is described in.terms of i slope range, ii topography, iii
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precipitation range, iv elevation variation, and - v major vegetative
species présent, in addition to specific soil patterns.
Information on Gallatin Canyon climate, recreation, timber and

geology appearshin the General Soils Map report.

Soil Interpretations for Land Use Planning and
Development in the Gallatin Canyon Area, Montana
A1l soi]s Qere-eva]uatedvfor each of 16 different uses. Some of

these uses are building foundations, septic tank filter fields, recrea-
tion sites and suitability as a source of construction materials. A
complete 1ist of the uses and significance or importance of soil prop-
erties and other factors affecting the use appears in the General Soiis
Map report under the heading Befinition of Selected Uses. Twenty-twp
separate soil properties or hazards such as flooding, texture, slope
and compacfion characteristics were considered wHen rating each soil
as havfng a's1ight,'moderate or severe limitation for each particular
use. Ratings used for "suitability as a source of construction mate-
rialg” wére good; poor or fair. A complete list of factors considered
.apbéarﬁ 1ﬁ the General Soils Map report under the heading, Limiting
Soil Propert{es'and Hazards Indicated by Number in Tablie 1. These
soil.interpretations for selected uses of land which appear in Table 1
of the Genéral Soils Mép report may be used to guide the development

of general plans but they do net eliminate the need for on-site soil
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investigations for design and construction. A revised draft of the
Guide For Interpreting Engineering Uses of Soils was used in making

the interpretations of Gallatin Canyon soils for nonfarm purposes (33).

Coded Soil Limitations.Maps--Ga11atin Canyén

Colour-coded scil limitations maps using green, ye]]ow and red
colours to indicate slight, moderate and severe hazards for particular
uses.were prepared for the Gzllatin Canyon area. Maps for all the
following QSés were constructed: fogndgtions for Tow budeings, septic
tank fiTter Tields, roads and parking, Tawns and landséaping; camping
areas , picnic areas, playgrounds, and trails and paths. These maps
at a scale of ‘1 inch = 1 mite or 1:63,360, can be used as overlays in
a variety of combinations and are sihi]ar in appearance and use as the
maps previously deséribed for the Gallatin Valley. These Gallatin
Cahyon Soil. Limitation Maps are on file at the Department of Plant
and Soil Science, Montana State University, Bozeman, Montana.

In addition to the colour-coded maps , smé]]er scale, 1 inch = 4.36
miles, soil limitation maps were prepared. These maps afg constructed
using a reduced copy of the General Soils Map over1ain by boundary
outline maps.on a light taﬁle. The underlying so0il boundaries were
thus adéquate]y discernib1e to serve as guidelines in cuttihg cut the
film material. Grey tone, dot screen film wa% used in this case,

instead of coloured film, buft the process of application and cutting
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out with sewing need]gs wasiidenticaT. The major difference between
the colour-coded maps and thg grey tone maps is that the slope factor
was removed from the soil rating considerations in the latter. Slope
is the most prominent naturally occurring factor which limits soil
use and conventional tand d&ve]opmént in the Gallatin Canyon and in
the cd]our"coded maps was primarfly'fesponsible for a near totally
red map." Consequently,-slope considerations were omitted in preparing
"~ the grey tone mapé in order to allow expression of other naturally
occurring 1imitations to use. Grey tone maps for foundations for
low buildings with basements, foundatiohs'for_]ow buildings without
baéemeﬁts, septié tank filter fﬁe1ds, roads and parking, lawns and

Tandscaping, camp areas, picnic areas, playgrounds, and trails and

paths appear on pages 65, 66, 67,-68, 69, 70, 71, 72, and 73respectively.

The grey tone slight, moderate and sevefe soil limitations Tegend ap-
pear§ on page 64. A composite recfeation map in which soil Timitations
for'camping areas, picnic areas, playgrounds, and trails and paths were
analyzed, again omitting slope, and presented as s]ight, moderate and
severe ratings for overall recréatiqn suitability for the activities

included appears on page 74.

Computerized Slope Map
Because slope is such an importént factor affecting réééurce

development in the Galiatin Canyon area, a separateis]ope classification
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