USDA. After the war, the agriculture sub-
committee of the Committee on Appropria-
tions began handling the funding requests.
The situation was almost bound to create
confusion. Who would now authorize addi-
tional projects, the Agriculture or the Pub-
lic Works Committees USDA submitted sur-
vey reports to both committees (page 106).
Some members of the Public Works Com-
mittee frankly thought they detected "a
perversion of the intent of the flood-con-
trol acts" to carry out the regular USDA
conservaaiém work "under the guise of flood
control."

However, it was not just the differing
opinions within government involved in the
stalemate over the Department of Agricul-
ture's flood control surveys. Out in the
countryside, what was known as the
upstream-downstream debate was at full
force. The big dam-small dam controversy
‘raged in the Arkansas-Red-White Basin and
the Missouri Basin for some understandable
reasons related to climate and topography.
The Washita River, one of the projects
authorized in the 1944 act, for instance,
presented a good case for the small dams.
Clouds, swept up from the Gulf of Mexico,
provided moderate annual rainfall, but
rainfall often was delivered in thunder-
storms. Geologic forces created an area of
moderate relief with wide flood plains,
which, when protected from the very fre-
quent floods, were much preferred for
cropland over the adjacent, more droughty
slopes and crests. Advocates of small dams
on the tributaries argued that a series of
small dams would protect the valuable
bottom, while large dams would inundate
too much of it. Partisans of the upstream
program trekked to see the small structures
along the Washita. The concept represented
by the Washita was the model lauded in the
major proselytizing treatise of the era, Big

Dam Foolishness (1954) by Elmer T.
Peterson, an Oklahoma journalist.
The Washita-type program, of course,

involved many hydrologic questions. The
point at issue was no longer simply the
effect of land treatment on flooding. Now
it was a question of the value of a system
of small dams, or the effects of the small
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dams on the function of the corps' larger
dams. Could a system of small dams be
substituted for larger dams? Some of the
upstream forces advocated a system of land
treatment and small reservoirs as an alter-
native to large downstream flood control
structures. People who would lose farmland
to the large reservoiri 4found this a particu-
larly appealing idea.”” While the Agricul-
ture Department did not publicly promote
this flood prevention program as the answer
to downstream flooding, the Public Works
Committee believed SCS was supplying the
upstream forces with information which
was nz?used and exaggerated in the
debate.

The Corps of Engineers began to voice
objections that Soil Conservation Service
small structures in the eleven authorized
projects had not been coordinated with
their work. But their primary objection was
that such a program would call for another
engineering agency, and that Congress
should not create another agency. The
upstream territory, like the downstream,
would be theirs if there was really a
need. 40

The result of all this controversy was an
impasse in the authorization of additional
USDA flood control projects. According to
Arthur Maass, two events broke the impasse
and led to an entirely different method of
approving watershed flood control work.
One event was the election of an adminis-
tration which was not wedded to the com-
prehensive planning and implementation of
land treatment and flood control work. The
other event was a congressional election in
Kansas that alerted the administration to
the desire of people in th5>7headwaters for a
small watershed program.

Farmers and other residents had been lob- -
bying for an upstream program, with some
communities, especially in Kansas, forming
watershed associations. The proponents had
testified in 1951 before the subcommittee
handling the Missouri Basin Agricultural
Plan that they should not have to wait for
complete river basin development to
implement a small watershed program. The
chairman of the subcommittee introduced a



small watershed bill, but that bill did not
reach the floor because Public Works Com-
mittee members sbopped it in the House
Rules Committee.”” Kansas, along with the
rest of the Missouri River Basin, was, in
the early 1950s, debating the virtues of a
proposed  Missouri  Valley  Authority
modeled after the TVA, as opposed to the
Pick-Sloan plan, a combination of the U.S.
Army Corps of Engineers plan and the
Bureau of Reclamation plan. Part of Pick-
Sloan included the Tuttle Creek Dam on the
Big Blue River in Kansas to help protect
Topeka, Lawrence, and Kansas City from
flooding.

When the Missouri Basin Commission held
hearings in Kansas in the summer of 1952
to gauge public sentiment, Bureau of the
Budget observers found "a real and growing
resistance and resentment toward the Pick-
Sloan big dam approach as the solution of
all the problems of Kansas.""~ With the
cities still pressing for the Tuttle Creek
Dam, the nature of the opposition in the
valley of the Big Blue River became
obvious when Howard S. Miller, a seventy-
three-year-old farmer from Morrill, cap-
tured the normally safe Republican copy
gressional seat in the 1952 elections.

Miller, who had campaigned almost exclu-
sively on the issue of the dam, failed to
stop it and lost the next election. But his
election had alerted the new Republican
administration to the desires of rural people
for a small watershed program. After a
change in administrations, Congress in 1953
authorized a $5 million "pilot" program on
sixty-two watersheds. The following year
Congress passed the Watershed Protection
and Flood Prevention Act. Amendments to
the act have made it possible to construct
works for drainage, irrigation, fish and
wildlife development, and municipal water

supply.

Within the Agriculture Department the
flood control work expanded rapidly after
the passage of the 1954 act. The Forest Ser-
vice cooperated on the forestry aspects of
projects. Its work on private lands
increased. Within SCS the new surveying,
planning, engineering, and construction
supervision in watershed protection and
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flood prevention grew to claim a partner-
ship role with the soil conservation opera-
tions.

The influence of the activities carried out
under the 1936 act in shaping the watershed
protection and flood prevention program
was obvious. Subjection of long-held
assumptions to scientific inquiry created a
coterie of believers in small floodwater-
retarding structures and channel improve-
ment as a part of the upstream program,
and they prevailed in having these included
in the program. Land treatment to help
infiltration and to protect reservoirs from
sedimentation was included in the plans for
the watershed. But traditionally, at least
until recently, USDA has not shared the
cost of land treatment under the Watershed
Protection and Flood Prevention Act. The
Bureau of the Budget attitude prevailed.
Currently, the Agriculture Department and
Congress are approving "land treatment
watersheds," which are mostly long-term
cost-sharing agreements for land treatment
without the floodwater-retarding structures.
Economic analyses during the 1930s
revealed the costs of upstream flooding and
provided the economic rationale for an
expanded program. Under the 1936 act sur-
vey parties designed a remedial project
unique to the area. This procedure had a
certain rational appeal; it left leeway for a
greater number of objectives in project
design, But project approval accelerated
after the experience gained during the
1930s and 1940s was digested and used to
write guidelines and criteria under which
small watersheds would be examined for
approval.

The agricultural interests had pressed for
the program, and most of the projects were
sent to the agriculture communities for
approval. Projects that would benefit agri-
cultural land received a more sympathetic
hearing than those to reduce urban
flooding. The new program had decreased
emphasis on total river basin planning.
After determining that a proposed project
qualified under the laws and regulations,
the willingness and ability of the local
community and the state to pay was the
crucial test. The map of the smali



watersheds projects reflected areas where
the state and local community thought they
had upstream flooding problems and were
willing to pay their share to correct the
problems.

Finally, there is the influence of the act on
the Department of Agriculture and on the
Soil Conservation Service in particular. The
inclusion of a strong water resources pro-
gram in SCS certainly broadened the base
of disciplines. Hugh H. Bennett and Walter
Lowdermilk viewed soil conservation as an
interdisciplinary undertaking and included
the many disciplines in the formative years.
The water resources activity brought more
hydrologists, engineers, geologists, and
economists into the combined soil and water
program than might have been expected. In
response to the controversies arising from
complying with the National Environmental
Policy Act, more biologists were added.
Furthermore, the method of planning and
implementation under the flood control acts
provides a basis, if not to ensure that each
discipline participate in the joint soil and
water conservation effort, at least to
encourage such participation.

If there is a lesson for the future here, we
should consider this aspect of the history.
Currently, two of the important resource
questions are ground-water quality and the
off-site impacts of erosion and the contri-
butions of agriculture to those problems.
Both of these are highly complex scientific
problems with complex solutions. The
lesson from the experience under the Flood
Control Act of 1936 was not to be too
quick to extrapolate information from a
field or experimental plot to an entire
watershed, and that an interdisciplinary
approach was needed to study the problems.
That lesson should be borne in mind when
confronted by other resources problems
demanding understanding and calling for
corrective measures.
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Watershed Reports Submitted to Congress After World War II

(These reports were not authorized for works of improvement in flood control acts.)

Date Referred to House
Watersheds Submitted H. Committee Doc. Num,
Missouri River Basin 9/29/49 Ag. 373, 81/1
Green River, KY & TN  10/19/51 Pub. Works 261, 82/1
Grand (Neosho)

River, OK 2/27/52 Pub. Works 388, 82/2
Brazos River, TX 3/10/52 Pub. Works 396, 82/2
Pee Dee River,

VA, NC & SC 3/10/52 Pub. Works 395, 82/2
Sny, IL 3/10/52 Pub. Works 398, 82/2
Queen Creek, AZ 3/10/52 Pub. Works 397, 82/2
Delaware River,

NY, NJ, PA, etc. ) 3/19/52 Pub. Works 405, 82/2
Sevier Lake, UT 3/19/52 Pub. Works 406, 82/2
Scioto River, OH 3/19/52 Pub. Works 409, 82/2
Pecos River, NM & TX 5/20/52 Pub. Works 475, 82/2
*Salt-Wahoo Creeks, NE  7/03/52 Ag. 530, 82/2
*Blue River, NE & KS 7/03/52 Ag. 530, 82/2
*Upper South Platte,

CO & WY 7/03/52 Ag. 530, 82/2
*Qsage River, KS & MO  7/03/52 Ag. ' 530, 82/2
*Five Mile Creek, WY 7/03/52 Ag. 530, 82/2

* Submitted as one document entitled "Supplemental Report, Missouri River Basin
Agriculture Program."

Source: Arthur Maass, "Protecting Nature's Reservoir." In Public Policy, vol. 5, edited
by C.J. Friedrich and J.K. Galbraith (Cambridge: Harvard University Press, 1954), 106.
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The crusade for soil conservation was
linked first and foremost to the idea of
maintaining the productivity of land for

agriculture. But, those concerned with soil

erosion on individual farms have long
known the need for dealing with cumula-
tive effects of soil erosion on the wider
area--the watershed.

Before scientists began to measure such
things, observers speculated that the condi-
tions that created soil erosion also resulted
in more rapid runoff of rainfall to streams.
The sediment in streambeds reduced
capacity, leading to more frequent floods.
Sand deposited on small floodplains reduced
their value as cropland or natural areas.
Thus, the environmental conditions of the
whole watershed began to deteriorate.

Most of the watershed activities of the Soil
Conservation Service are conducted under
the authorization of the Watershed Protec-
tion and Flood Prevention Act of 1954,
except for 11 projects authorized in the
Flood Control Act of 1944,

But even before this, farmers worked on
watershed projects requiring group action
under the provisions of their State soil
conservation district laws. For example,
during the 1930s, farmers in the Jones
Creek Watershed in western Iowa found
that dealing with some of the larger gullies
required group action. In addition to con-
servation practices on the farmland, they
needed earthen dams with concrete spill-
ways to control gullies. The enrollees at a
Civilian Conservation Corps camps working
under the direction of the SCS built nine
structures in the area to control large
gullies.

After the passage of national legislation, the
watershed work became a major activity in

SCS, with a budget that was often more
than one-third of SCS's total budget. The
pressure from the countryside to pass the
act was in large part an effort to develop
flood control on the upstream watersheds.

Local groups sometimes promoted projects
on these "small watersheds" as an alternative
to larger, downstream structures that caused
the inundation of farms and, in some
places, whole towns. If the local people at
times overestimated the cumulative value of
many small structures for flood control
downstream, the movement nevertheless
included two important developments: The
small projects involved a high degrees of
local interest and involvement in planning,
operation, and maintenance; and, the .pro-
jects linked the notion of flood control to
soil conservation work on the watershed
lands.

Historically, watershed projects have had a
wide variety of objectives such as flood
control, land treatment, drainage, irrigation,
municipal and industrial water supply, rural
areas development, recreation, fish and
wildlife enhancement, and water quality.

The breadth of the watershed project
authorities leaves wide discretion for
administrative decisions. Various adminis-
trations have seized on this and tried to
shape the program to their own ends. The
Kennedy and Johnson administrations of
the 1960s emphasized rural development
and recreational objectives that would bring
additional income to rural residents, and
working with communities and suburban
areas.

1980s, SCS and the U.S,
Department of Agriculture established
reducing soil erosion as their priority.
Following that determination, SCS empha-

During the



adjust to the drought.l Also, McLaughlin
saw the emergency employment programs
under the Public Works Administration
(PWA) and the Works Progress Administra-
tion (WPA) as an opportunity to expand
snow surveys and provide a way for coor-
dinated forecasting. The Great Depression
and employment programs of the New Deal
elicited hundreds of proposals for a more
activist federal role in social and natural
resources areas. Thus the economic condi-
tions provided the climate in which the
federal government expanded its responsi-
bilities in numerous areas.

The Farm Bureau Federation endorsed
McLaughlin's proposal in 1934, and he
submitted a request for PWA funds for
snow measuring stations, snow courses,
shelters, equipment, and maintenance for
the first year. Despite their inactivity to
date, McLaughlin believed the Department

of the Interior would make a similar
request if USDA did not take the
initiative. McLaughlin specified mostly

research projects in his proposal.

McCrory agreed that the drought and de-
pression had indeed provided an excellent
opportunity, but McLaughlin was taking the
wrong tactic. The emphasis must be placed
on actually providing forecasts to farmers
and other water users, rather than on re-
search.” McCrory knew how to spot
opportunities. His agency was one of the
smallest in USDA, and he had won a repu-
tation for aggressively competing with
larger agencies for funding. BAE had
neither the manpower nor the large con-
stituencies of agencies such as the Weather
Bureau or the Forest Service.? In addition
to the $36,000 requested from the Bureau
of the Budget for research, McCrory
requested $40,000 of the emergency
drought funds from USlgA for making
snow surveys and forecasts.

The Bur6eau of the Budget rejected both
requests.. Having become a convert to the
idea, McCrory pushed the issue. In
November 1934 Secretary Wallace met with
Harry Hopkins, head of the federal relief
effort, to discuss money for snow surveys.
Rather than having a large project at the
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federal level, Hopkins suggested requests
for the snow survey work should come
from the states through their regular proce;
dure for requesting project approval.

Meanwhile, in late 1934 McLaughlin con-
tinued his campaigning in the West. The
Association of Western State Engineers and
the National Reclamation Association
adopted resolutions calling on the Secretary
of Agriculture to undertake a coordinated,
comprehensive snow survey in the West.
McLaughlin and his allies blocked moves to
have the Weather Bureau and the Forest
Service named as the agencies to lead the
effort. They much preferred that the Sec-
retary of Agriculture delegate the authority.
In the interest of making sure that the
Bureau of Agricultural Engineering was
given the authority, McLaughlin reminded
McCrory to keep the Secretary advised. "We
must, however, put the matter up to the
Secretary so he will be prepared for any
move by Forestry or Weather Bureay.
Forestry grabs at every thing all the time."

Legislation
Having failed, at least temporarily, with the

regular budgetary process and the emer-
gency employment funds routes, the cam-
paign now turned to the legislative process.
Governor C. Ben Ross of Idaho wrote to
U.S. Senator James P. PoBe of Idaho to
introduce him to McCrory.” McCrory kept
the Secretary informed of these meetings
and Pds activities to promote snow sur-
veys.

The western Congressional delegation was
easily convinced of the need for snow sur-
veys and requested funding in 1935. The
Senate appropriations committee discussed
the item, but did not include it in the bill
submitted to the full Senate. They wanted
to resolve the matter of who was going to
be in charge of the snow surveys. Senator
Frederick A. Steiwer of Oregon contacted
Assistant Forester Earle H. Clapp and
others in USDA, who told him that author-
ity should be assigned to the Bureau of
Agricultural Engineering. The amendment
to the appropriations bill in the Senate gave
BAE authorities and funding for "snow sur-
veys ewd forecasts of irrigation water sup-
plies."



Designing the Program
Before the appropriations bill was signed on

May 17, 1935, McLaughlin had already
asked James C. Marr, a Division of Irriga-
tion engineer at Boise, Idaho, to familiarize
himself with Slpw surveys in the north-
western states.”” McLaughlin travelled to
Logan, Utah, to discuss snow surveys with
George D. Clyde, a professor of engineer-
ing at Utah State University and head of
Utah's snow survey effort. McLaughlin
considered Clyde "the best informed man in
the country on this subject." In addition to
his expertise, Clyde already had "very
pleasant contacts with other agencies,"
which would be crucial to the fypocess of a
cooperative snow survey effort.

McLaughlin thought Clyde would be the
only additional employee BAE would need
for their new role in snow surveying. He
would be a collaborator for two or three
months each year. Marr would have general
supervision of the snow survey work. Clyde
and Marr worked on the general plan of
action in early May, preparatory to visiting
existing snow surveying operations and
prospective cooperators. Clyde and Marr
would locate the snow courses in the states
selected for work the first summer.

Despite McLaughlin's original intentions, he
also signed on James Edward Church to
help get the cooperative snow survey pro-
gram started in the summer of 1935,
Church's interest in snow led him from his
fairly obscure position as a classics profes-
sor at the University of Nevada in Reno to
being the most renowned figure on snow
surveying in the United States. Undoubt-
edly, it was a wise move to solicit Church's
advice and to add his reputation to the
cause. Unlike Clyde, who immersed himself
in developing the structure of the program
and laying out snow courses, Church con-
ferred with officials in the various states
and explored the areas where cooperation
could be had. He taiked to the hydroelectric
power interests in Los Angles, the irrigators
in the Imperial Valley, and the Forest Ser-
vice and National Park Service people in
Arizona. One of the cooperators referred to
Church's "goodwill tour." Church liked the
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term eﬁd continued the tour at Marr's
behest.

Church was a willing cooperator. If he
resented the fact that Clyde had a greater
hand in designing the coordinated system,
he did not betray it in writing to
McLaughlin or Marr. Furthermore there
was much in the operations of the new
group to enhance his reputation. Church
felt that the Weather Bureau had rebuffed
his earlier efforts to prod them into devel-
oping a national system. Worse, some of the
Weather Bureau people preferred snow
stakes for measurement, rather than
Church's snow courses and tube sampling.
(McLaughlin's group would use Church's
methods.) Finally, Church held that
streamflow forecasting required engineer-
ing, rather than meteorological analysis.
Accordingly, most of the recent conferences
have been helilswith engineers rather than
meteorologists.

Early Decisions on Standardization
The survey was obviously going to rely on

a great deal of cooperation. But
McLaughlin believed some of the methods
and equipment must be standardized. His
group decided to spend their scant funds,
$15,000, on equipment. A standard type
would be selected and purchased in volume
so as to reduce costs. His group well
understood that experience in the field
would lead to improvements and correction
of defects. Nonetheless they intended to
start out with established standards for the
equipment and methods. They would use
Church's method for snow cover measure-
ments rather than the stake method. The
former involved taking a core sample of the
snow so as to measure volume and water
content. The stake method simply measured
snow depth without regard to density or
water content. Another Church contribu-
tion, "the Mount Rose tube in its original
formlgr as modified in Utah," would be
used.”~ The scale to measure the weight of
the snow sample would also be
standardized. As two of the innovators of
snow surveying equipment, Church and
Clyde both had a personal interest in the
writing of standards. During the first year
the Bureau of Agricultural Engineering



purchased 150 sets of snow sampling
equipment with half going to Marr angd the
other half to Clyde for distribution.”® But

when they received the equipment, Clyde
and Church both had some objections.
Church found a deficiency in the weighing
mechanism; Clyde found fault with the
sampling tube from Nevada. McLaughlin
wryly noted that snow surveyors from Col-
orado had no difficulty in using the equip-
ment, and attributed "some of the comments
of Clyde and Church to a little prejudice.
This is only natural, sinci 8We all have our
weakness in this regard."”® In addition to
the snow sampling tubes and the weighing
mechanism, the group also 1sdxppliced skis
and snow shoes in some cases.

Organization
The absence of long-term data plus the

need to emphasize the cooperative nature of
the work influenced McLaughlin's organi-
zational decisions. There would be regional
offices, rather than a national one. Without
historical data, personal knowledge of the
rivers and streams would be required if the
snow survey group expected to make
worthwhile forecasts in the first few years,.
They needed, and wanted, to make their
presence known. They definitely planned to
make forecasts from the new snow course
data the first year. After some years' accu-
mulation of data, McLaughlin believed it
would be possible to have a national office.
But there was another reason for regional
structure. McLaughlin wanted to have the
state agencies involved not only in the sur-
veying, but also in the forecasting. The
matter of organization illustrated the sensi-
tivity required in federal-state cooperation
on the project and how such cooperation
could best be achieved. McLaughlin thought
his bureau should insist on being involved
in all local forecasting. He wrote to
McCrory, "Otherwise the work would soon
drift out of our hands and we would find
ourselves in a position of supplying funds
and sggxe state agency making the fore-
casts.”

Establishing Snow Courses
The first year McLaughlin planned to

expand existing networks in the key
drainages and the most accessible areas of
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Oregon, Idaho, Utah, Wyoming, Colorado,
Nevada, and California. As Clyde and Marr
travelled about, locating snow surveys, they
were "to interest local and state agencies
and stimulate an interest in local agencies
for SN surveys so they will demand the
work."

McLaughlin's group hoped, and suggested,
that the cooperators in Nevada, California,
Utah, and Oregon who already had exten-
sive networks of snow courses would estab-
lish additional ones as well as surveying and
mapping existing courses. BAE was to sup-
ply the additional snow surveying equip-
ment needed. During the summer of 1935,
Marr concentrated on the Snake River and
Clyde on the Colorado in establishing new
snow coygses in Wyoming, Idaho, and
Colorado. In selecting the new snow
courses, the two considered serviceability,
accessibility, and the key areas in a
statewide plan, as well as sghe most urgent
requests from cooperators.2

During the first ten days of August, 1935,
Marr covered 2,300 miles over little trav-
elled roads and trails as he established snow
courses in Wyoming and Yellowstone
National Park. To avoid the cost of
installing a course, he selected areas where
little construction work would be needed.
Where work was needed he managed to get
the cooperation of the Civilian Conservation
Corps. Thanks to the cooperation of
agencies, the only cost to Bé\f, would be
the snow sampling equipment.

Marr's enthusiasm for the work even
brought a reaction from McCrory in Wash-
ington. He advised McLaughlin to "put on
the brakes on a little in his case. He is
working so hard that I am afraid he faces a
nervous bregkdown if he does not ease off
somewhat."“” At the end of 1935, Marr
thought the snow surveying group had
about a fourth of the2 61,000 courses they
would eventually need.

Cooperation with Other Federal Agencies
McLaughlin believed the Forest Service, as

part of their cooperation, would clear and
mark courses, build and equip snow shelters
at their own expense and with CCC labor.



He hoped that some of the cooperating state
agencies such as the state engineers would
be able to use CCC labor and successfully
apply for Federal Emergency Relief Act
funds for similar work. McLaughlin
planned to use all of the scant $15,000
appropriation for equipment. To establish
the whole network in the West would
eventuall% require about $100,000 to
$300,000.%7

The Division of Irrigation group never
quite secured the large allocation of emer-
gency funding with which to rapidly
expand the network by clearing snow
courses, building snow cabins, and doing
other construction work. Thus they tended
to work through the states or with the fed-
eral land management agencies. Marr
helped Idaho prepare applicagons for funds
to work on snow courses.”” The federal
land management agencies eventually did
much of the construction on the lands in
their charge. Seeing that BAE had only
$15,000 to get the work started, the other
agencies knew well that success depended
upon their cooperation. Evan w. Kelly, the
U. S. Forest Service's regional forester in
Missoula, Montana, wrote to his forest
supervisors: "The Bureau of Agricultural
Engineering is pitifully short of the neces-
sary appropriation from which to finance
this important activity;...the various agen-
cies of the Government directly or inci-
dentally interested, musﬁgcooperate to the
fullest practical extent."“” The Bureau of
Agricultural Engineering had reason to be
pleased with the degree of cooperation the
first year. They wrote not only to
cooperators, but also to their supervisors
thanking them. Success the first year
accelerated the degree of cooperation. The
Corps of Engineers had been doing some
snow surveying work on‘the watershed of
the Missouri River. In 1936 they con-
tributed $3,000 so that BAE could 3Sf:t up
courses on the Columbia River basin.

Expansion of Work
Following the forecasting work in the

spring of 1936, BAE expanded the program
in the summer. In all the states there was
cooperation with the state engineer and the
land-grant agricultural college. Each of the
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district representatives of the Division of
Irrigation made arrangements for the snow
cover surveys, provided the equipment, and
stocked the cabins. Essentially they handled
all of the operations in their state. They
reported the snow survey data to the
Berkeley office and the Boise office. Clyde
handled the work in Utah while Church
handled Nevada. Marr, at Boise, and Louie
T. Jessup at Yakima, Washington, did Idaho
and part of the Columbia drainage. Ralph
Parshall at Ft. Collins was responsible for
Wyoming and Colorado; and temporarily
responsible for New Mexico and Arizona.
Arch Work surveyed Oregon and northern
California from his office at Medford,
Oregon. The state engineer of California
did the rest of that state. The district engi-
neer of the U. S. Geological Survey at
Helena, Montana, did the Missouri River.
The Berkeley and Boise_ offices jointly
publicized the information.32

By the second season they had perfected
the publicity arrangements. They made
measurements monthly from January 1 to
May 1. Water supply forecasts were made
following the February measurement and
the April or May measurement, depending
on the state. Broadcasts of information went
out on the Farm and Home Hour and
various state stations. The cooperating
agencies, usually the state engineer or the
state  agricultural  college, put out
mimeographed releases. The  Weather
Bureau also published the data for the fed-
eral government. As part of the original
agreement with the Weather Bureau, BAE
supplied information to them for flood pre-
dictions. Sampling for flood predictions
required additional visits to the snow
courses. The snow survey work was actually
a part-time duty for the BAE people,
except Marr, who would 3‘§ork full-time on
it until no longer needed.

Winter Sports Radio Broadcasts

By the second year of forecasts, the snow
survey group began receiving requests for
information from winter sports enthusiasts.
McLaughlin wanted to get immediately
involved since it was a public service and
was another 'E‘ost worthwhile public con-
tact for us..."”" Initially McCrory resisted, -



believing that BAE had to strictly limit
itself to the authority in thgslegislation for
forecasting irrigation water.

discouraged, McLaughlin managed a
meeting with Paul Appleby, Assistant to the
Secretary of Agriculture, and got his

endorsement. Following the meeting with
Appleby, McLaughlin worked out an
agreement with the National Broadcasting
Company to devote five minutes each
Friday on the Farm and Home Hour to
reports from each state. Also, many of the
state weather bureaus and state highway
departments agreed to issue the forecasts.
As far a McLaughlin was concerned the
service was "an excellent contact with the
public."3

Different Visions

The issue of the winter sports forecasts
illustrated some of the differences in out-
look, or zeal, between McCrory and his
people in the West. McCrory saw the value
for irrigated agriculture and strongly sup-
ported the work, but he saw it as only one
aspect of BAE's work. When he thought he
detected Marr and others working exclu-
sively on the snow survey project, yet
charging a large part of their salaries to
other accounts, he chided them. He warned
McLaughlin to stay within the appropria-
tion for snow surveys and vowed %%t to
siphon funds from other work for it.”" He
wanted to adhere strictly to the authoriza-
tion for predicting irrigation water supplies.
As far as he was concerned, the agreement
with the Weather Bureau was well under-
stood by both parties, and each group
would cleave honorably to the agreement.

In practically all these matters, McLaughlin
had a different view. Success in the snow
survey required a quick success the first
year and thus demanded almost undivided
attention. Though an irrigation engineer by
training, he understood the other uses and
potential for the snow survey and moved
aggressively into those areas. Given the
sparse BAE staff in the West, compared to
other  Federal agencies, McLaughlin
cherished the publicity value and resulting
clout that came from activities such as the
winter sports radio broadcasts.
McLaughlin's operation depended upon the
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Never easily

cooperation of the land management
agencies, but he also viewed them as
potential competitors for the snow survey
prize. In his opinion the Weather Bureau
had to be watched at every turn. Offers of
cooperation must be analyzed closely for
ulterior motives. For all these reasons
McLaughlin and his people in the Division
of Irrigation zealously set out to make the
program a success.

Summary
More than fifty years after federal coordi-

nation of snow surveys was begun, its value
is recognized more than ever. The competi-
tion for water in the West due to the
explosion in population, industry, and
agriculture created a demand to know as
precisely as possible the amount of water
available from snowmelt. The various
enterprises whose operations cut across
political boundaries demand the basinwide
information that a coordinated system pro-
duces.

In retrospect, many of the decisions made
by McLaughlin and his colleagues were
wise beyond their time. One thing they
wanted, but did not get, was a large appro-
priation or allotment from the emergency
employment funds to rapidly clear snow
courses, build snow cabins, and do other
types of construction associated with snow
surveys. Would this have changed the
course of the history of snow survey? It is
difficult to know. As it developed, the
enforced reliance on the state and other
federal agencies to do much of the work
probably was beneficial to the strength of
the program. Although the snow survey is
operated under the Soil Conservation Ser-
vice, it is responsible to, and draws strength
from, all the cooperating agencies. In a
sense it has a separate existence. The users
and gatherers of the snow survey informa-
tion seem likely to continue to demand
some coordination at the federal level for
the foreseeable future.
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Snow Surveying Comes of Age in the West
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National Historian, Soil Conservation Service
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Snow  surveying and  water supply
forecasting entered a new era when the U.
S. Department of Agriculture abolished the
Bureau of Agricultural Engineering and
transferred the Division of Irrigation to the
Soil Conservation Service (SCS) on July 1,
1939. The Division of Irrigation was head-
quartered at Berkeley, California, with
Waiter W. McLaughlin as chief. The irriga-
tion engineers in field offices in the
western states had been in charge of the
federal coordination of snow surveys since
the U. S. Congress appropriated money for
the work in 1935. Previously existing net-
works, such as those in Nevada, Utah, and
California continued under the agricultural
experiment station or a state agency as was
the case in California (Helms, 1991). The
individuals who eventually came to be
called snow survey supervisors were James
C. Marr in Boise, Idaho, R. A. "Arch" Work
at Medford, Oregon, Ralph Parshall in Fort
Collins, Colorado, and Lou T. Jessup at
Yakima, Washington. They generally oper-
ated independently, though Marr was the
acknowledged leader. Since the beginning
of snow surveys, Marr had devoted all of
his working hours to building up the snow
surveying activities and had dropped his
irrigation work (Marr correspondence).

The early years had been a time of rapid
expansion--laying out snow  courses,
working out agreements with cooperators
and users, compiling data, making forecasts,
and reproducing the forecasts for distribu-
tion. Arch Work recalled that the group had
decided working independently was the
most efficient operation.

We were pretty
decentralized. I understand
perfectly the need to

centralize snow survey work

Anne Henderson, J. D. Ross, and Jon G. Werner of the Soil

under SNOTEL...But in
those early days, we believed
it was more practical and
more profitable, in terms of
public relations, to decen-
tralize. I think it was a
profitable position to take
because they weren't
restricted by  regulations
superimposed upon them by
someone who didn't know
very much about the busi-
ness (Work interview, 1989).

The group created enough interest that the
requests for additional snow courses even-
tually exceeded the meager appropriation
and manpower available (Work interview,
1989; Marr correspondence).

The move to the Soil Conservation Service
increased the area covered by snow courses
as well as the application of forecasts
(Work, 1989). The Soil Conservation Service
had begun in 1937 to encourage the
creation of conservation districts under state
law. The districts had locally elected super-
visors and directors. After a district signed
a cooperative agreement with USDA, the
Soil Conservation Service would assign staff
to work with the district. The move added
a large number of SCS employees as poten-
tial snow surveyors. Also, snow survey
offices were opened at Reno, Nevada and
Logan, Utah (Work, 1948).

In terms of applications the Soil Conserva-
tion Service had become the primary
agency of USDA advising farmers on tech-
nical matters concerning the storage,
movement, and use of water on the farm.
SCS assumed responsibility for advising
farmers on irrigation and drainage along
with water supply forecasting. Working



through the field staffs and the conserva-
tion districts, there was great potential for
using snow surveys in irrigation.

Arch Work believed that the snow survey-
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ing generally received strong support from

the leadership of SCS, especially Chiefs
Hugh Hammond Bennett and Don Williams,
as well as the important staffs in adminis-
tration, engineering, and public information
(Work, 1989). The public information group
especially appreciated the romance of "snow
surveys" as a means of publicizing the
agency. When most research functions of
the Soil Conservation Service were trans-
ferred to the Agricultural Research
Administration effective November 15,
1952, the water supply forecasting remained
in SCS.

Snow Surveying Publication
The Division of Irrigation group realized

that future expansion of the snow courses
and water supply forecasting would be
greatly enhanced by a snow survey manual.
When the Division of Irrigation got
involved in the work, the division's field
- people learned from experienced snow sur-
veyors George D. Clyde and James E.
Church (Helms, 1991). Also, literature on
the subject was accumulating since the
Western Interstate Snow-Survey Conference,
begun in 1933, published articles on
methods and procedures in its proceedings.
But new snow surveyors and forecasters
needed a manual, a compendium of the
existing knowledge on snow surveys. James
C. Marr, who had general supervision of
the snow surveying work from his Boise,
Idaho office, called upon the experts in the
field for help in writing a manual on prin-
ciples, purposes, and procedures of snow
surveying. Snow Surveying (USDA Miscel-
laneous Publication No. 380) appeared in
1940. In addition to his own experiences
Marr solicited information from the other
snow survey supervisors (Parshall, Jessup,
and Work) as well as George D. Clyde, J. E.
Church, O. W. Munson, and Harold
Conkling, the deputy state engineer of Cal-
ifornia. The manual described the care and
use of equipment, snow sampling proce-
dures, field office work, uses of water sup-
ply forecasts, maintenance of snow courses,

stocking shelters, winter travel, and other
topics (Marr, 1939; Marr, 1940). Prior to
the use of aircraft, expansion of snow sur-
veys depended in part on making cabins
available. Snow surveyors needed cabins in
order to make a trip of several days to
remote snow courses. In the 1939 Transac-
tions, American Geophysical Union, Arch
Work and Ralph Parshall published a guide
for the construction of snow survey cabins
(Work and Parshall, 1939).

Snow Survey Network
The snow survey work expanded through-

out the late 1930s. By the spring of 1940
approximately 753 snow surveyors made
readings at 14,295 sampling points on 1,000
snow courses. The brunt of the snow sur-
veying work fell on the rangers of the U. S,
Forest Service and the National Park Ser-
vice. Snow surveyors had available some
339 shelters. Only a portion of those had
been built specifically for snow survey
work. Others belonged to mining compa-
nies, power companies, and lumber inter-
ests. As the groups worked to add new
cabins they tried to locate them about 16
miles apart, the average day's journey.
Altogether the Division of Irrigation had
about 50 cooperating federal, state, and
local agencies and companies (McLaughlin,
1940; Work, 1989).

The network of snow courses developed
rapidly. By 1943 there were 829 snow
courses being surveyed. There had been
about 1,000 courses, but the group elimi-
nated some of these as unnecessary. There
were 177 active cooperators. The surveyors
had about 266 shelter cabins available to
them, 77 of which were owned by the fed-
eral government. The network stocked 115
of these with food. In addition to the
mimeographed releases there were some 153
radio  broadcasts made during 1943
(McLaughlin, 1943).

Publicity

Winter sports enthusiasts recognized the
value of the snow surveys for skiing and
other activities. In the summer of 1937, the
Division of Irrigation was asked to provide
information on conditions for winter sports.
The snow supervisors took to the airwaves



on the National Broadcasting Company. The
offices at Berkeley, Medford, Boise, Fort
Collins, and Logan collected information on
64 winter sports areas and had the infor-
mation ready for a Friday broadcast at 9:00
pm. The National Broadcasting Company
carried "Snowcasts” on the San Francisco
station as well as two stations in Idaho, two
in Washington, four or five in Utah, and
one in Colorado (Work, 1989; Work, n.d.;
McLaughlin, 1940).

Actually some of the broadcasts contained
more than just the information on snow.
For instance James Marr in Boise received
information from the U. S. Forest Service
and the Sun Valley Lodge. Listeners to
Winter Sports Broadcast on December 31,
1937 over KIDO in Boise would have heard
that a new ski lift and two new ski hills
would open at the Payette Lakes winter
sports area. At Sun Valley the University of
Washington and Dartmouth College com-
peted in a ski meet. Marr encouraged
McLaughlin to include the Sun Valley
forecast in the broadcast from San Fran-
cisco since the lodge drew many of its
patrons from the West Coast, and in fact
preferred them to local clientele. He wrote
to McLaughlin, "In fact, the presence there
of local people is looked upon as an obliga-
tion rather than an asset. That is, they are
taken care of but their coming is not overly
encouraged" (Marr correspondence).

The snow survey scored a major publicity
triumph in 1942 with the appearance of
"Engineers Survey Snow" in the April 1942
issue of Life magazine. Readers saw
photographs of Arch Work and Jack Frost
surveying near Oregon's Crater Lake.
National Geographic featured snow surveys
in their November 1949 issue. Arch Work
assisted one of the magazine's writers, Leo
Borah, in 1946 when he transported Borah
to Crater Lake in a "Sno-Cat." Work sug-
gested to Borah that a trip from the Cali-
fornia-Oregon border along the crest of the
Cascade range to the Columbia River would
provide National Geographic with a
splendid article. The Tucker Sno-Cat Com-
pany furnished the transportation and a
mechanic-driver (the son of the owner) for
the 23-day trip. The party of seven
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included Work, writer Andrew H. Brown,
National Geographic photographer Jack
Fletcher, SCS photographer Robert F.
Branstead, Jasper Tucker, Harvey Woods,
and Gaeton Sturdevant. The trip com-
menced in mid-March presumably after the
heaviest snows. But snow fell all but two
days during the trip. It snowed about ten
feet along the journey. While publicity was
an unannounced motivation, there was an
operational objective. During the snow sur-
veying season, surveyors ascended to
various points near the crest of the Cascade
range from the valley floor. The snow sur-
vey group had conjectured that one trip
along the spine of the range in "Sno-Cats"
might be a more efficient method of sur-
veying. The trip convinced the group to
stick with the earlier method (Work, n. d.;
Brown, 1949).

Accuracy of Forecasts and Improvement of
Methods

Some of the long-time users of snow sur-
veys in the West were dedicated believers in
their value. After the beginning of federal
coordination in 1935, the snow survey
supervisors added new cooperators and
users rapidly. Credibility with these new
users rested on the reliability of forecasts.
The group chose to use the percentage
method developed by James E. Church,
which assumed that normal snow cover
produced normal runoff. Snow course
measurements were correlated with stream-
flow data collected by the U. S. Geological
Survey and used in succeeding years to
predict streamflow from the snow course
measurements. The method assumed that
the most important factor was precipitation
and that losses could be grouped together
and given a fixed value depending upon the
particular watershed. The accumulation of
several years or decades of records would
supply values pertinent to the watershed.
(Clyde, 1939). Snow surveyors believed they
needed at least 10 years of data for
reasonably reliable forecasts (Work, 1989).

However, where there was no historical
record, and there was none for many of the
courses, the methods sometimes did not
work well in the seasons of subnormal or
above-normal snowfall. In these cases when



the forecast was off it could be off 30 to
60 percent; in a few cases it was off by 100
percent (McLaughlin, 1943). Also the relia-
bility of forecasts varied from one region to
another, as the forecasters quickly realized
when they moved into the southwest. The
variability of spring and summer rainfall
meant that forecasts for New Mexico gen-
erally had a 55.7 error rate (Beaumont,
1957).

Early snow survey supervisors realized there
were many factors which could influence
total runoff as well as distribution, but
were not taken into account in the per-
centage method. The proceedings of the
Western Interstate Snow-Survey Conference,
later the Western Snow Conference,
included numerous articles on attempts to
accommodate these various factors in fore-
casting.

First of all, not everyone agreed that snow
surveys were the best indicators of stream-
flow. The Weather Bureau maintained that
precipitation, even if it came from the val-
leys rather than the mountain, was just as
good an indication. In commenting on a
paper by George D. Clyde and Arch Work
at a Western Interstate Snow Conference in
1943, Merrill Bernard of the Weather
Bureau's Washington office made the case
for relying on precipitation:

It is not in accord with
known facts to discredit the
"Valley Station" as a signifi-
cant index to precipitation at
higher levels. Precipitation-
event (storm periods) have
within themselves a unity
which expresses itself in a
high degree of dependency
of precipitation measured at
points of different elevation
(including those below and
within significant distance of
the average snow-line), even
though the character of the
precipitation (rain or snow)
is different at the points
compared (Clyde and Work,
1943, Discussion by
Bernard).
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While the snow survey supervisors disagreed
with this attitude, they did come to
acknowledge the value of snow courses
below the permanent snow pack.

Low flows, peak flows, and distribution of
flows concerned users for a variety of rea-
sons and involved many interrelated and
complicated factors. On rivers without large
storage reservoirs, the concern of irrigation
farmers was not merely the total supply but
the daily distribution of flow. Using his-
torical records for the Logan, Ogden,
Weber, and Provo Rivers in Utah, George
D. Clyde developed a daily hydrograph and
was then able to relate it to forecast curves
(Clyde, 1939). One result of this concern
was that the groups began forecasting for
the date of the low flow in addition to the
streamflow forecasts for April through
September (Work, 1989).

Operators of multiple-purpose reservoirs
particularly needed information about total
flow and peak flow so as to make the
maximum use of reservoirs for flood con-
trol, irrigation water storage, and hydro-
electric power production. Fred Paget of
California's Division of Water Resources
believed temperatures at low elevation sta-
tions could be indexed to mountain tem-
peratures and be used to assist in operation
of reservoirs for flood control on the Kings
River (Paget, 1943). Quite a number of the
Soil Conservation Service group, such as
Arch Work and Moreley Nelson, and others
in university and state agencies published
various articles pointing out the influence
of soil moisture, groundwater levels, rain-
fall and temperature on streamflow. Work
summarized many of the considerations in
his Stream-Flow Forecasting From Snow
Surveys (Work, 1953). Collectively the early
group of snow surveyors knew many of the
factors that influenced runoff. Essentially,
they knew the right questions to ask.
Relying on monthly snow surveys, however,
did not give them timely information on
soil moisture, temperature, and precipita-
tion. The current SNOTEL system can pro-
vide not only the information on snow pack
but also information on precipitation, tem-
perature, soil moisture, and other factors on
a timely basis to be used in forecasting.



More powerful computers allow forecaster
today to assess the relative importance of
various factors in streamflow.

Uses of Snow Surveys
Although water supply forecasters perceived

a need to refine and impreve forecasting
methods, the percentage method was suffi-
cient to make dramatic demonstrations of
the value of snow surveys. The forecasters
gradually accumulated examples of the
value of snow surveys. George D. Clyde of
the Utah Agricultural Experiment Station
had made the most dramatic demonstration
of the value of snow surveys. Clyde's April
1934 forecast predicted most watersheds in
Utah would receive only 25 to 50 percent
of their normal streamflows. The governor
immediately made Clyde his special repre-
sentative to contact all the water users to
assist them in developing plans to use the
limited amount of water that would be
available (Clyde, 1934). Evidently Clyde
performed admirably in getting farmers to
adjust their planting schedules and acreage
planted. This demonstration was one of the
reasons Congress provided for federal coor-
dination of snow surveys. In the late 1940s
Clyde, a longtime professor of engineering
at Utah State University, became the head
of the Division of Irrigation and Water
Conservation in the Soil Conservation Ser-
vice. He moved the office from Berkeley to
Logan, Utah.

The snow survey supervisors gradually
added to these examples and used these in
their publicity. Agencies doing construction
and rehabilitation work on rivers needed
streamflow information in order to deter-
mine the type measures needed to protect
the construction. When the area below
Elephant Butte Reservoir was going to be
worked on in 1942, New Mexico wanted to
know the total runoff from the Upper Rio
Grande into the Elephant Butte Reservoir.
The prediction was 1,941,000 acre-feet and
the actual total was 1,938,000 acre-feet.
Another forecast of the flow of the
Columbia River allowed the Corps of Engi-
neers to avoid unnecessary protection work
for their construction near The Dalles
(McLaughlin, 1943).
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Even the most ardent believers in snow
surveys could not predict all the uses. They
received inquiries, especially in times of
water shortage, from financial institutions,
mercantile companies, eastern wholesale
houses, power-companies, mines, munici-
palities, navigational interests, and agricul-
ture (McLaughlin, 1943). In agriculture of
course the main intérest was in being able
to adjust the timing as well as the amount
of acreage planted. The sugar beet
companies soon learned to await the water
supply forecasts before signing contacts and
adjusting the acreage contracts to the fore-
casts (McLaughlin, 1943) In 1946 snow
surveys in early spring indicated that the
water supply for Deschutes and Cook
counties, Oregon, greatly exceeded normal.
Farmers were able to plant an additional
6,500 acres of land. The value of the pro-
duce was about $500,000 (Work, 1953). The
information was particularly valuable in
operating multiple-purpose reservoirs which
stored irrigation water as well as producing
some hydroelectric power. With good
information the reservoir manager could
maintain the maximum irrigation water and
use the surplus to produce power for sale.

Flooding
Although the water supply forecasting

group was not to be involved in flood
forecasting, the value of the forecast for
determining volume and as well as peak
flows was recognized. In fact the early
reports mentioned specifically the flood
hazard. The value of snow surveys for
assisting in flood prediction was made dra-
matically evident in the Columbia River
flood of 1948. The May 1, 1948, forecast
by James C. Marr from Boise, Idaho read:

snow melt and
above normal precipitation
during April will increase
the amount and rate of
runoff throughout the
northern and western parts
of Columbia River Basin.
The outlook a month ago in
these areas for greater than
normal runoff with possible .
flood hazard has changed to
certainty of runoff of flood

Retarded



proportions with attendant
damage in vulnerable areas....
Also extra high water may
be expected on all of these
streams during the latter part
of May and June. This same
situation may also extend to
lower Columbia River.

The 1948 Columbia flood resulted in more
than 50 deaths and property damage of 100
million dollars. (Clyde and Houston, 1951).

The weather in 1948 provided the exact
combination for flooding. The snow cover
was above normal in water equivalent.
There was cold weather during the early
part of the melting period, and above nor-
mal temperatures in the latter part of the
melting period followed by above normal
precipitation during the melting period. The
Columbia River flood of 1948 had all of
the above conditions. Arch Work used this
and other conditions in writing Stream-
Flow Forecasting From Snow Surveys
(Work, 1953).

The snow courses provided information
from the higher elevations, above the line
where melting usually occurred in the
winter, while most of the Weather Bureau's
precipitation data stations were located in
the lower elevations. Regardless of the
agreement on flood forecasting, the impor-
tant fact was that the operators of reser-
voirs, namely the Corps of Engineers and
the Bureau of Reclamation, used the infor-
mation in storing and releasing water.
According to the Corps of Engineers and
the Bureau of Reclamation, warnings in
1950 allowed the operation of reservoirs so
that $5,600,000 in flood damages could be
avoided (Clyde and Houston, 1951). The
1950 estimates had been for heavy snow
pack. During 1956 the Corps of Engineers
believed they had saved $37 million in
flood damages by taking protective
measures due to the water supply forecast
(Beaumont, 1967). SCS believed that water
supply forecasts had been used to avert $70
million in flood damages along the
Columbia during the period 1956-1962 by
use of reservoir control (Work and Shannon,
1964).
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Another case of using snow surveys to
lessen flood damages occurred in 1954 on
the Kootenai River in Idaho. The April 9
forecast mentioned a potential flood and the
May 10 survey predicted a 35.5 foot river
crest. The town was evacuated and the
dikes reinforced with the assistance of
federal troops. The river crested at 35.55
feet. (Work, 1955).

The Bonneville Power Administration, in
the early 1970s, estimated an annual value
of $385,000 for extra power generated in
three reservoirs studied. The U. S. Bureau
of Reclamation in 1968 estimated they had
avoided $495,000 in flood damages from
Bull Lake, Pilot Butte, and Boysen Reser-
voirs in Wyoming. Similarly the Salt River
Project believed it had prevented $600,000
in flood damages in 1960. The snow survey
was used to operate the reservoirs in the
Columbia River Basin. The average annual
savings between 1956-1962 was $9.8 million
(Soil Conservation Service, 1973).

Maturation of Program
By the late 1940s the program had reached

a high degree of maturation. In 1948 the
Division of Irrigation and the cooperating
agencies made forecasts at approximately
176 gaging stations. About 1,000 snow sur-
veyors made 2,400 different surveys at 950
courses. There was equipment to be
repaired, cabins to be built, maintained and
stocked with food. As soon as surveys were
made the information had to be tabulated,
forecasts made, and meetings held with
forecast committees and local groups of
water users.

Snow survey supervisors made forecasts for
the Columbia River Basin (5), Rio Grande
River basin (4), Oregon (4), Utah (1),
Nevada (2), California (4) by the California
Division of Water Resources, Colorado
River Basin (4), Missouri & Arkansas River
Basin (4), Montana (3), Arizona (3), and
British Columbia (4) by the British
Columbia Government,

Snow survey supervisors sent out 5,000
mimeographed copies of forecasts. Just as
one example of publicity within a state, 56



Oregon newspapers and 13 radio stations
publicized the results. At least three maga-
zines published reports covering the entire
West, Reclamation Era, Western Construc-
tion News, and Electrical West (Work,
1948).

At the end of the first two decades the
snow survey supervisors were generally
pleased with the operations. They wanted to
expand the system of forecast committees
but believed that additional information and
snow survey personnel would be needed.
One goal of the group in Arch Work's
words was to "provide dependable stream-
flow forecasts for the benefit of farm
operators on the smallest tributaries and on
downstream industrial developments on
major streams” (Work, 1948). The accumu-
lation of data for over ten years made some
of this possible, but the group was beset by
_ the time-consuming calculations necessary
to deal with the mass of data.

The snow survey supervisors continued to
test and promote different modes of
mechanizing the snow surveys. They tested
over-snow machines produced by private as
well as government agencies. They made
more use of airplanes to reach high altitude
snow markers. In time the water supply
“forecast group helped develop some of the
technology to gather information more
rapidly and easily.

Current technology, rather than diminishing
our appreciation of snow survey achieve-
ments in the decades from 1930 to 1950
helps enhance it. Working with a meager
budget, but much cooperation, the snow
survey group along with California's Divi-
sion of Water Resources proved the feasi-
bility of regionwide snow surveys and set
the stage for public support of mechaniza-
tion of the operations.
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Hugh Hammond Bennett, in early April of
1935, found himself on the verge of
achieving an ambition that had dominated
his professional life for years, the estab-
lishment of a permanent agency dedicated
to soil conservation. True, his temporary
Soil Erosion Service in the Department of
the Interior had received some of the
money Congress appropriated to put people
back to work during the Depression pro-
viding him an opportunity to put some of
his ideas about soil conservation to work in
demonstration projects across the country.
But this had never been the ultimate objec-
tive; he had from the beginning yearned for
something that would survive the Depres-
sion and attack soil erosion until it was
eliminated as a national problem.” Friends
of the soil conservation movement had
introduced bills into Congress to create a
specific agency for that purpose. Now, as
Bennett sat before the Senate Public Lands
Committee, he needed to make a
convincing case. The sky darkened as dust
from the plains arrived. The dust cloud's
arrival was propitious, but not totally
unexpected--at least not to the main
witness. The Senators suspended the hearing
for a moment and moved to the windows of
the Senate Office Building. Better than
words or statistics or photographs, the
waning daylight demonstrated Bennett's
assertion that soil conservation was a public
responsibility worthy of support and
continuing commitment to solve one of
rural America's persistent problems. Bennett
recalled that, "Everything went nicely
thereafter.”

In the beginning, as so often would be the
case in the future, the Great Plains seemed
to be at the center of developments in soil
conservation policies. Probably the soil
conservation bill would have passed in any
event. Bennett's crusading zeal converged
with the opportunity offered by the

Depression to get the work started, but the
situation in the Great Plains provided the
final impetus for legislation. The Depres-
sion awoke the nation to the interrelated
problems of poverty and poor land use. The
public glimpsed some of this suffering in
the South in the photographs of the Farm
Security Administration and those in Walker
Evans and James Agees, Let Us Now Praise
Famous Men, that told a tale of poor land,
poor people, complicated by tenancy and
racism. But it was the Great Plains that
captured the national attention. Newspaper
accounts of dust storms, the government-
sponsored documentary classic, The Plow
That Broke the Plains, and John Steinbeck's
novel, Grapes of Wrath, evoked powerful
images. For Americans, the Dust Bowl set
the image of the human condition compli-
cated by the problem of soil erosion. It
remains a powerful historical touchstone for
the public's ideas about soil erosion. We
may collect data, analyze, and argue, as we
do about the relative seriousness of soil
erosion in our most productive agricultural
regions like the Corn Belt or the wheat
region in the Palouse. Occasionally stories
appear in newspapers on salinity on irri-
gated land. But none of these situations
compares with the inevitable question that
accompanies each prolonged drought in the
Great Plains: Is the "Dust Bowl" returning?

The Dust Bowl also proved to be the most
popular area in the United States for histo-
rians studying soil erosion. Within the past
decade historians have produced three
books on the Dust Bowl--that section of
the plains encompassing western Kansas,
southeastern Colorado, northeastern New
Mexico, and the panhandles of Oklahoma
and Texas. If the wheat and grass some-
times wither in the plains, historical inter-
pretation seems to flourish where the fates
of man and land are so intertwined and
subjected to the vagaries of climate. To



summarize the themes briefly, Donald
Worster in Dust Bowl: The Southern Plains
in the 1930s found the Dust Bowl! to be the
result of a social system and an economic
order, capitalism, that disrupts the envi-
ronment and will continue to do so until
the system is changed.” For Paul Bonnifield
in The Dust Bowl: Men, Dirt, and Depres-
sion, plains farmers struggled successfully
not only against drought and depression,
but also against too much government
idealism, whose most threatening manifes-
tation was the soil conservation district with
its potential to make plainsmen "tenant
farmers for an obscure and distant absentee
landlord.”” R. Douglas Hurt in The Dust
Bowl: An Agricultural and Social History
believed that farmers in general learned
from the Dust Bowl and adjusted their
farming practices, so that when drought
returned in the 1950s so did wind erosion,
but not the black blizzards."” These
volumes detailed many of the specific
farming practices that the Soil Conservation
Service advocated in the Great Plains. In
this article, I will concentrate on some of
the later developments since the Dust Bowl.
Finally, on pain of being labeled a geo-
graphical determinist, I want to make a few
points as to how the Great Plaihs
influenced national soil conservation pro-
grams and policies.

The establishment of the Soil Conservation
Service created a locus for pulling together
all the information on the best methods of
farming, but farming safely within the
capabilities of the land. The Soil Conserva-
tion Service at first worked through
demonstration projects and the Civilian
Conservation Corps camps. President
Franklin Roosevelt in 1937 encouraged the
states to pass a standard soil conservation
districts act. Afterward, the U.S. Depart-
ment of Agriculture could sign a coopera-
tive agreement with the district. Much of
the. SCS's contribution to the districts has
been providing personnel to the district. In
this manner an agency concentrating on
conservation established a presence in the
countryside working directly with farmers
and ranchers in a relationship that had two
fortunate results. First, it made all the
disciplines work together on common
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problems. Thus on the demonstration pro-
jects, it . drew together the engineers,
agronomists, and range management Sspe-
cialists. They were to work together on
common problems rather than concentrating

‘solely on their own discipline. Second, the

Soil Conservation Service provided a means
to work on what we now call technology
transfer from both ends of the spectrum.
This seemed particularly appropriate in the
plains where farmers had struggled with
wind erosion and devised a number of
methods to combat it. State agricultural
experiment stations and later USDA stations
specializing in soil erosion provided
answers. When SCS began operations, there
were already some ideas on answers. To
provide vegetative cover SCS advocated
water conservation through detention,
diversion and water spreading structures
and by contour cultivation of fields and
contour furrows on rangeland. The vegeta-
tive strips in stripcropping and borders of
grass, crops, shrubs, or trees served as wind
barriers. The young soil conservationists
also encouraged the adaptation of crops and
cultural practices to fit the varying topo-
graphic, soil, moisture, and seasonal condi-
tions. Organic residues should be used to
increase organic content and they should
also be kept on the surface, as in the case
of stubble-mulching, to prevent wind ero-
sion. Critically erodible land should be
returned to permanent vegetative cover.
Rangelands could be improved by good
range management through distribution,
rotation, and deferment of grazing.
Probably the most far-reaching recommen-
dation was that farmers shift from exten-
sive cash crop farming, wheat in particular,
to a balanced livestock and farming opera-
tion, or that they shift to a livestock opera-
tion 6and the growing of livestock feeds
only.” While technology has changed
through the years, these essential elements
still guide the soil conservation program.

In retrospect, progress in using rangeland
more within its capabilities seems one of
the more obvious achievements since the
1930s. By most measures, the condition of
rangeland in the Great Plains and elsewhere
has improved since the 1930s. Henry
Wallace's preface to the Western Range



report in 1936 predicted it would take fifty
years to restore the range to a condition
that would support 17.3 million livestock
units. That goal was reached in the mid-
1970s. Other assessments by the Soil Con-
servation Service over the last twenty years
reveal] improvements in rangeland condi-
tions.

It would be difficult to attribute responsi-
bility for .this to particular agencies, be
they federal or state. Even today, SCS
works with approximately half of the
ranchers in the Great Plains, though many
of those not participating are part-time
farmer-ranchers, with other sources of
income. What is clear is a growing
appreciation for the principles of range
management in livestock raising. That is a
definite shift from the attitude of the
early-twentieth century when the concept
that rangeland could be grazed too inten-
sively was anathema to many cattlemen.
The controversy about grazing intensity was
such that Secretary of Agriculture James
Wilson in 1901 wrote on the manuscript of
a USDA bulletin on the subject: "all too
true, gut not best for us to take a position
now." Shortly after the dust storms in
1935, SCS Associate Chief Walter C.
Lowdermilk was addressing a group of
plains cattlemen only to have them termi-
nate the meeting when h& mentioned the
baleful term "overgrazing "

It has been quite a journey from that atti-
tude to general acceptance of range man-
agement as being in the interest of the land
and the rancher. Several elements seemed
crucial to the development. SCS people
working with local soil conservation dis-
tricts and ranchers had to convince them
that range management was in their best
interests. The field people work for the
most part with owner-operators and conse-
quently in a less adversarial climate than
the Forest Service and Department of the
Interior range specialists, who had to try to
improve range conditions by imposition of
stocking rates and grazing fees on federal
lands. Also, knowing that an educational
job lay ahead, the range specialists had to
develop a system to promote range man-
agement that was understandable to the SCS
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field technicians and ranchers alike. That
necessity took what had generally been
regarded as a research activity into the
farm and ranch setting. The key for
ranchers in wisely using rangeland was to
know the condition of the range, so as to
know when and how much it might be
grazed without further deterioration. Thus,
SCS needed to develop a system of range
condition classification, based on scientific
principles, that field staff of SCS and
ranchers could understand and use.

Early range management pioneers recog-
nized that the composition of the range
changed with heavy grazing as cattle
selected the taller, more palatable grasses0
leaving the shorter, less palatable ones.
Following thirteen years of research on
National Forest rangelands in the West,
Arthur W. Sampson elaborated on this con-
cept and observed that the surest way to
detect overgrazing was by observing suc-
cession, or the "replacement of one type of
plant by another." Furthermore, the grazing
value of rangelands was highest where "the
cover represents a stage in close proximity
to the herbaceous climax and lowest in tﬁ
type most remote from the climax."
Sampson's research prefaced the application
of Frederic Clement's ideas about plant
communities to practical range problems. A
pioneer in prairie ecology, Clement theo-
rized that grasslands were a community of
plants in various stages of plant succession
progressing toward a climax stage.

Range management experts in the Soil
Conservation Service needed a classification
system that could be used in the field in
working with ranchers. Most range
management systems in the 1930s and 1940s
recognized the validity of ecological con-
cepts for range management. The distinc-
tiveness of the SCS system was that it
would be a quantitative system that applied
ecological concepis to range classification
and management. Other systems were
judged to be too qualitative for practical
application in the field. The idea was to
develop floristic guides of plant population
for the various range condition classes. For
instance, as rangeland is grazed by animals
certain plants will show an increase in the



percentage of cover under heavy grazing;
others will decrease, and in other cases
heavy grazing leads to an invasion of plants
onto the site. Thus, SCS field staff learned
to inventory rangeland for particular
"decreasers, increasers, and invaders" in
determining whether the range condition
fell into one of four categories--poor, fair,
good, or excellent.

So as not to make too general a recommen-
dation that would be of limited value, SCS
added the concept of "range site" to the
study of range management and improved
range management practices. Foresters had
originally developed the concept of site as
an ecological or manafli,%ment entity based
on plant communities.”“ Soil type, land-
scape position, and climate factors would be
involved in determining the climax vegeta-
tion and should be taken into account when
making recommendations for using range-
land following general instructions the local
SCS soil conservationists had to delineate
range sites in their soil conservation district.
Field staff could then work with ranchers
to develop a conservation plan that included
advice on how best to use the land for
grazing and at the same time maintain or
improve range condition. In working with
farmers SCS tried to ensure that ranchers
understood the key plants and their
response to light or heavy grazing and de-
ferment. Overall the system was not sup-
posed to focus solely on those plants that
benefited cattle most. In concept it adhered
to the suggestion of Clement that "There
can be no doubt that the community is a
more reliable gndicator than any single
speci £ it."13 Advice to farmers might
pecies o S mig
also include information on fencing, devel-
opment of water supplies, and rotation
grazing as range management theories
changed over the years. But the reliance on
range site and condition as the foundation
has persisted to the present.

The range management experience illus-
trated two important points about the
desirability of an interdisciplinary approach
to problems and the need to link scientific
theory to practical application. Because of
its large field staff, SCS was able to test its
ideas about using ecological quantification
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for range classification at numerous sites in
the Great Plains. Isolated researchers have
no such means for testing theory and clas-
sification in practice. The other point
involves the emphasis on soil in range clas-
sification. Certainly the early ecologists
emphasized soil as a part of the biotic
environment. Nonetheless, it is quite likely
that having both soil scientists and range
managers in the same agency led to greater
recognition of the importance of soil in site
identification than might have been the
case otherwise. Range management was but
one of the cases in which the so-called
action agencies such as SCS had to translate
the scientific into the practical. In so doing
it removed the prejudice often held toward
what was considered strictly research or
theoretical musings. The ecological emphasis
and the recognition of the other values of
rangeland for wildlife and water, not just
the forage produced, seem to have
increased the popularity of range manage-
ment with ranchers.

Cultural  practices,  especially tillage
methods, that reduced wind erosion found
favor with farmers. Subsurface tillage, or
stubble-mulch farming, eliminated weeds
that depleted moisture during the summer
fallow period while at the same time
leaving wheat stubble on the surface to
control wind erosion. Farmers employed the
rotary rod weeder, or the large V-shaped
Noble blade, or smaller sweeps in this
work, Developments in planting and tillage
equipment and in herbicides have added a
whole array of planting and cultural
methods that leave crop residues on the
surface as well as increasing the organic
content of the topsoil. These practices, such
as no-till, ridge-till, strip-till, mulch-till,
and reduced tillage fall under the general
rubric "conservation tillage." The Conserva-
tion Technology Information Center, which
promotes conservation tillage, estimated in
1988 that 23 percent of the acreage in the
southern plains and 32 percent of acreage
in the northern pl?i{ns was planted with
conservation tillage.”” Larger farm equip-
ment can have some adverse effects on
conservation, but the powerful tractors
make for timely emergency tillage



operations to bring moist soil to the surface
to control wind erosion.

SCS's work in the Great Plains always
emphasized retiring the most erodible soils
to grass. Thus they worked on introducing
grass and devising planting methods for the
range. The land utilization projects pro-
vided a means to test some of these
methods. But some plains farmers and
absentee owners have continued to use
erodible soils for cropland that would be
better suited to rangeland or pasture.
Nonetheless, as farmers have learned about
their land through the hazards of erosion or
poor crop production potential, or perhaps
through the teachings of the Soil Conserva-
tion Service, there have been some adjust-
ments from the homesteading days or the
World War I era of wheat expansion. The
system of land capability classification
developed by the Soil Conservation Service
in the late 1930s and recent surveys of land
use provided some clues to this shift. In
making recommendations to farmers, SCS
learned to classify land. In class I are soils
with few limitations that restrict use, class
Il soils require moderate conservation prac-
tices, class IIl soils require special conser-
vation practices, and class IV soils have
very severe limitations that require very
careful management. Soils in class V and VI
are not suited to common cultivated crops.
The system takes into account several
limitations on use. Where the major limita-
tion is susceptibility to erosion, the subclass
designation "e" is used. Generally less than
20 percent of the land in the worst classes,
Vllle and Vle is currently used for crop-
land, and less than half of the IVe land is
used for cropland.”~ So there have been
some adjustments.

Wind erosion is still a problem on the
plains. While dust storms are not common
generally, several years of drought, such as
occurred recently can still set the stage for
dust storms such as the one tl’iaét occurred in
Kansas on March 14, 1989."" The 1988-
1989 wind erosion season was the worst
since 1934-1955 when SCS started keeping
records.] Nonetheless, one can perceive
the cumulative effects of conservation
practices that break up the flat, pulverized

132

landscape and thus prevent dust storms
from gathering force uninterrupted. Chief
among them seem to be leaving crop
residues on the surface, higher organic
content of the soil, wind stripcropping,
field windbreaks, and interspersed grass-
lands. The Conservation Reserve Program,
authorized in the 1985 farm bill, that pays
farmers to keep highly erodible land in
grass has proven most popular in the Great
Plains. This is not surprising, because the
plains influenced it as they did so many
other conservation programs. 18

The drought that struck the Great Plains in
the 1950s led once again to emergency
drought measures, but also eventually to
new soil conservation programs and
policies. The Colorado legislature made
$1,000,000 available to plains farmers in
March 1954, The U. S. Department of
Agriculture spent $13.3 million on
emergency tillage in 1954, and another
$9,275,000 in 1955. The Agricultural
Conservation Program spent $70,011,000 on
drought emergency conservation measures
in twenty-one states during 1954-1956.
Colorado, Kansas, Oklahoma, New Mexico,
and Texas used $37,848,000 of the funds.
Additional funiis went to other drought
relief measures.

As it turned out, the 1950s drought pro-
vided an opportunity for SCS to promote a
new program for dealing with conservation
and drought in the Great Plains. They sug-
gested to USDA's drought committee that
any financial assistance be used to assist
farmers to convert cropland back to grass-
land by paying 50 percent of the cost with
the provisozéhat it remain in grass at least
five years.“” The full committee's report
seized on the idea of long-term contracts
for restoring grass. It went even further in
saying that to discourage a subsequent
plow-up it might be necessary to use
"restrictive covenants and surrender of
eligibility 2ff>r allotments, loans and crop
insurance."“" Meanwhile, USDA represen-
tatives met with members of the rejuve-
nated Great Plains Agriculture Council to
work on a program. It called for measures
it was hoped would prove more lasting than
the cyclical assistance in emergency tillage



and emergency feed and seed programs.
The report called for "installing and estab-
lishing those practices which are most
enduring and most needed but which are
not now part of §heir normal farm and
ranch operations."““ President Eisenhower
introduced the bill that was to become the
Great Plains Conservation Program into
Congress on June 19, 1956. Under the bill,
the Secretary of Agriculture could enter
into contracts, not to exceed ten years, with
producers. No contract could be signed
after December 31, 1971. The Secretary was
to designate the counties in the ten Great
Plains states that had serious wind erosion
problems. The contracts were to stipulate
the "schedule of proposed changes in crop-
ping systems and land use and of conserva-
tion measures."” The House Committee
reported favorably on the bill with a few
reservations. Only one major farm group
showed up to testify in favor of the bill.
John A. Baker of the National Farmers
Union favored the bill, but even he
reported that plains' farmers and ranchers
had "some qualms and sqme apprehensions
about these master plans."

After the President signed the bill on
August 7, 1956, (Public Law 84-102)
Assistant Secretary Ervin L. Peterson desig-
nated the Soil Consergiﬁon Service to
implement the program.“” Cyril Luker, a
native Texan who had worked in Amarillo
in charge of erosion control practices,
chaired an inter-agency group that would
write the basic guidelines and program
structure, Jefferson C. Dykes, Assistant
Administrator and a student of the history
of the Great Plains, chaired the work group
on farm and ranch planning. Donald
Williams, Administrator of the Soil Conser-
vation Ser-vice, ordered the state conserva-
tionist of the ten Great Plains states to
make 25proposa]s to the inter-agency
group.“~ The government officials also held
meetings with cattle- and 2sgneep-raising
groups as well as farm groups.

In working with the inter-agency commit-
tee, SCS wrapped nearly two decades of
experience into the program guidelines.
Essentially, they wanted the individual
contracts with farmers to bring about soil
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conservation while at the same time
assisting in the development of economi-
cally stable farm and ranch units. Though
he did not work on the Great Plains pro-
gram, H. H. Finnell, former head of SCS's
regional office at Amarillo, wrote in Soil
Conservation, the official magazine of the
Soil Conservation Service:

A more logical and perma-
nent remedy would be the
development of an interme-
diate type of agriculture to
use marginal land. This land
is just as capable of being
efficiently operated as any

other lands, provided the
demands made upon it are
kept within its natural
moisture and fertility capa-
bilities. Ranching 1is not
intensive enough to resist
economic pressures; while

grain farming is too inten-
sive for the physical limita-
tions of the land. A special
type of agriculture for
marginal land is needed. It
must use the land more
intensively than ranching
and at the same time more
safely than grain farming.
Men of stable character and
more patience than those
who ride on waves of spec-
ulation will needed to
work this out.

The contracts with farmers certainly did
not dictate what was to be done; there
would be mutual agreement. But it would
nonetheless be a contract, and the contract
would promote the idea of soil conservation
and stability. The idea of risk reduction
through diversification was certainly not
new in the plains, or to other agricultural
areas of the United States. Diversification
helped farmer-ranchers withstand
fluctuations in weather and prices. Surveys
during the 1930s showed that failure in the
plains came primarily among two groups,
strict dry farmers who had no cattle, and
cattlemen who grew no feed. Those who
combined ranching and farming most often



suc:ceeded.28 SCS people such as Luker and
Dykes recognized that stability was good
for soil conservation. The Great Plains
Conservation Program was to aim for both.
The debate in the work group about farm
and ranch planning over sharing the cost of
irrigation illustrated the emphasis on the
stability of operating units. Many members
of the work group believed irrigation
should be ineligible for cost-sharing, since
it could not be considered a soil conserving
practice. Dykes, however, argued that irri-
gation would be needed on some of the
small ranches to achieve the goal of eco-
nomi;z‘gstability by providing supplemental
feed.

Irrigation was of course only one of the
farming and ranching practices that con-
tracts with the Great Plains Conservation
Program would include. USDA would share
the cost of some of these practices with the
farmer. Assistant Secretary Patterson also
decided that SCS should be responsible for
making the cost-sharing payments for soil
conservation practices to farmers and
ranchers. It was a decision to which SCS
attached the utmost importance. USDA
began paying part of the cost of soil con-
servation practices under the Agricultural
Conservation Program which was provided
for in the Soil Conservation and Domestic
Allotment Act of 1936. USDA seized on the
soil conservation rationale to reenact
production controls after the Supreme Court
invalidated portions of the Agricultural
Adjustment Act of 1933. Farming practices
that were eligible for conservation payments
became a point of contention between SCS
and the agencies responsible for adminis-
tering the Agricultural Conservation Pro-
gram. Currently it is the Agricultural Stabi-
lization and Conservation Service. SCS
regarded some practices, such as liming, as
annual production practices. SCS preferred
sharing the cost of "enduring" soil conser-
vation practices, such as terracing, that
brought long-term benefits. Another long-

held preference SCS people brought to their-

task was the matter of the whole farm
conservation plan. Since the 1930s they
taught that farmers should regard all their
needs and concerns in planning for soil
conservation while at the same time taking
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the need for cash crops, pasture, forage,
and other needs into account. Of course,
farmers could start using this plan at the
rate they preferred. But the Great Plains
program would involve a contract that pro-
vided for rather generous cost-sharing.
Thus, it was required that the farmers and
ranchers have a plan for the whole farm
and that they install all the conservation
measures, though the government might not
be sharing the cost of all of them.

Thé three- to ten-year contracts called for
a number of conservation practices--field
and wind stripcropping, windbreaks, wa-
terways, terraces, diversions, erosion control
dams and grade stabilization structures,
waterspreading systems, reorganizing irri-
gation systems, wells and water storage
facilities, fences to distribute grazing, and
control of shrubs. But by far the greatest
emphasis was on converting cropland on the
erodible sandy and thin soils back to grass-
land and improving rangeland and pastures
to further 3%iversified farming-ranching in
the plains.”> A recent program appraisal
revealed that 53 percent of the GPCP con-
tracts had been with combination livestock-
crop farms, 30 percent with principally
livestock farms or ranches, and just over 10
percent with crop and cash grain farms.
About 85 percent of the units were under
the samg1 management when the contracts
expired.

The Great Plains, and more especially the
Great Plains Conservation Program, influ-
enced national soil conservation policies and
programs as the long-term contracts to
maintain cost-shared conservation practices
became the standard procedure in other
conservation programs. Soil conservation
district people and SCS looked on the con-
cept of a special program designed for a
special conservation problem area as a
model that could be used in other sections.
Congress never approved any of the pro-
posed programs for other sections of the
country. The Agriculture and Food Act of
1981 included a section on Special Areas
Conservation Program based in part on the
GPCP experience. USDA did not request
funds for the special areas, but did target
some problem areas for extra funds.



The Great Plains, its climate, geography,
and history, influenced another national
program, the small watershed program as it
is generally called. The Watershed Protec-
tion and Flood Prevention Act of 1954
made USDA one of the federal participants
in flood control work. SCS took the lead-
ership in working in upstream tributary
watersheds of less than 250,000 acres. The
flood control side of the project provided
federal funding for floodwater retarding
structures, channel modifications, and other
engineering works to reduce flooding along
streams. Watershed protection involved soil
conservation practices on farms and ranches
in the watershed to reduce the sediment
moving to the streams and reservoirs. For
much of its history, SCS has generally
added soil conservationists to these water-
shed project areas to assist farmers with the
soil conservation practices. USDA has been
involved in 1,387 projects covering more
than 87 million acres.

The Flood Control Act of 1936 gave USDA
authority to work on flood control in the
upstream areas. Some SCS people certainly
favored retarding structures as part of the
program to be submitted to Congress for
approval, but they were stymied at the
department level. The Flood Control Act of
1944 authorized eleven projects for work
by the Department of Agriculture. SCS did
build a few retarding structures, but the
USDA General Counsel ruled against
building any additional ones. In the late
1940s and early 1950s SCS was having dif-
ficulty  getting  additional programs
approved. There the matter rested until
floods hit the Missouri River in the early
1950s. Kansas City, Topeka, and Omaha
demanded completion of the Pick-Sloan
plans for flood control on the tributaries of
the Missouri. Farmers and residents who
would lose their farms and homes stridently
resisted. They offered soil conservation and
small dams in the headwaters as an alterna-
tive. The most vocal were the residents of
the Big Blue Valley, north of Manhattan,
Kansas. They were joined by residents of
Lincoln, Nebraska, who had formed a Salt-
Wahoo group to promote a small watershed
program. Elmer Peterson, a journalist from
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Oklahoma, promoted small dam§ ,as an
alternative in Big Dam Foolishness.

That this debate should emanate from
Oklahoma, Kansas and Nebraska was in
part related to the climate and geography of
the plains where farmers could raise corn in
the moist bottomland to supplement the
hilly grasslands that were too dry to support
crops. A small watershed program would
provide flood protection to land already
used for agriculture, while large dams
would inundate the best agricultural land
and leave the land suited to grazing or
wheat. Because of soil type and moisture
the flood plains of the Missouri River trib-
utaries were prized by farmers. Consider
the case of N. A. Brubaker, who had 283
acres of land on the Vermillion River in
Kansas. The 83 acres of bottom land that
supplied feed for his livestock were about
to be lost to the Tuttle Creek Dam. His 200
acres of hill land was nontillable. He posed
this dilemma to Senator Arthur Capper,
"Now if my bottom land will be effected by
the water from the Dam, and taken away
from me, what use would I have for the
200-acre pasture, as I would not have any
land to raise feed for the live stock, and as
there would be so much pasture land left in
the same way, there glould not be much
chance of leasing it"33 A chemistry pro-
fessor at nearby Kansas State College
believed similarly, that the bottomland was
the only productive cropland in the Blue
River watershed. "The Flint Hills upland
provides grazing for cattle but is useless for
cropping. There farmers must raise corn on
bottomland to finish their cattle. This com-
bination of bottom land for corn and truck
farming, and upland for grazing has made
the Blue Valley a productive, prosperous
region. Without bottom land the entire
region33vill be impoverished and depopu-
lated."”™ The Tuttle Creek Dam and others
of the Pick-Sloan plan were built, but the
small watershed forces persisted. They met
with President Eisenhower and secured his
blessing. The small watershed program,
authorized in the Watershed Protection and
Flood Prevention Act of 1954, spread to the
rest of the country. In addition to flood
control on agricultural land, it has been
used for protection of rural communities,



small towns, recreation, water supply, irri-
gation, and drainage.

The Great Plains also influenced the con-
servation provisions in the recent Food
Security Act of 1985. The plains have been
central to questions of landowners' respon-
sibilities to neighbors in not letting erosion
impact on their farms. This, of course, can
happen with water erosion, with one farmer
in the upper part of the watershed influ-
encing the runoff and sedimentation taking
place on a farm in the lower part of the
watershed. But the most dramatic examples
are usually wind erosion from cropland
affecting a neighbor's fields. Generally the
cases cited have laid the blame on outside
investors looking for a quick profit in
wheat. Whether this is an accurate portrayal
in all cases, the breaking of rangeland for
cropland did in part speed passage of some
drastic changes in soil conservation laws
and policies. It was undoubtedly one of the
factors influencing the conservation provi-
sions of the Food Security Act of 1985.

Probably the opening wedge in events that
would change the conservation programs
took place with the rise in grain prices fol-
lowing the large Soviet grain deals in the
early 1970s. Grain exports for 1973 were
double those of 1972, and ge price
quadrupled from 1970 to 1974.°~ At the
time Secretary of Agriculture Earl L. Butz
released production controls, including the
annual set-aside acres. He declared, "For
the first time in many years the American
farmgr is free to produce as much as he
can."® Farmers in many sections of the
country responded, but the plains received
the most publicity, mostly for the removal
of wide wing_yreaks for center pivot irriga-
tion system.”’ A Soil Conservation Service
survey later found that new, narrower
windbreak plantiﬁgs between 1970 and 1975
offset the losses.

As stories of increased soil erosion spread,
groups that had played a large role in the
environmental movement increasingly
turned attention to soil erosion. They--
along with allies in Congress--questioned
the effectiveness of existing soil conserva-
tion programs. The Soil and Water Re-
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sources Conservation Act of 1977 mandated
studies of the soil and water conservation
programs and the development of new
policies to attack the problem. The lobbying
and studies resulted in some changes in
policies, but the drastic changes came with
the 1985 farm bill. Events in the plains
played a key role in the new conservation
authorities that would appear in the bill.
Between 1977 and 1982 wheat farmers
planted large tracts of grassland in Montana
(1.8 million acres), South Dakota (750,000
acres), and Colorado (572,000 acres). In
some places the resulting wind erosion
proved a nuisance to neighbors. Some vocal
and effective local landowners such as
Edith Steiger Phillips of Keota, Colorado,
wanted action. The Coloradans persuaded
Senator Williams Armstrong in 1981 to
introduce a bill that would deprive those
who plowed fragile lands of price support
payments. Such payments have long been
seen as inducing speculation and reducing
normal caution in planting very erodible
land to wheat. Mainline groups like the
Colorado Cattlemen's Association and the
American Farm Bureau Federation sup-
ported the legislative effort. Several coun-
ties in Colorado, including Weld County
where Edith Phillips lived, and Petroleum
County in Montana passed ordinances to try
to prevent plowing on grasslands.

The Armstrong bill, finally dubbed the
"sodbuster bill" did not become law. USDA
wanted to wait for the next reauthorization
of the general farm .bill to consider any
new provisions, but the pressure from the
Great Plains gave some grass roots support
for changes in the conservation provisions.
The Food Security Act linked soil conser-
vation to eligibility for other USDA pro-
grams. The act included sodbuster as well
as other conservation provisions. The
framers of this act especially wanted to
eliminate the possibility that commodity
price support programs encouraged poor
soil conservation practices. Under the con-
servation compliance section farmers have
until 1990 to begin applying a conservation
plan on highly erodible land, and until 1995
to fully implement the conservation plan in
order to stay eligible for other USDA
programs.



The sodbuster provision applies to any
highly erodible field that was neither
planted to an annual crop nor used as set-
aside or diverted acres under a USDA
commodity program for at least one year
between December 31, 1980 and December
23, 1985, If farmers wish to bring such land
into production, they would lose eligibility
for USDA programs unless they applied an
approved conservation system to control
erosion on the fields. The swampbuster or
wetland conservation stipulated that farmers
would lose eligibility for USDA programs if
they drained wetlands after December 23,
1985, the date of the passage of the act. A
conservation coalition that lobbied for this
provision included old-line soil conservation
organizations like the Soil and Water Con-
servation Society of America and the
National Association of Conservation Dis-
tricts as well as environmental groups.
Prominent officials in USDA such as John
Block and Peter Myers favored many of the
provisions. But the grass roots examples of
support from the plains influenced Congress
even more. This is a prime example but not
the only one of the way commodity pro-
grams instigated the use of land for crop-
land that would be better suited to range-
land. Emotionally, the conversion of range-
land to cropland has an appeal that catches
the public attention more than erosion from
cropland in the humid east. The 1985 pro-
visions are some of the most far-reaching
we have seen in agriculture. They are
premised on the idea that some USDA pro-
grams induced the use of erodible land that
would not have occurred otherwise. The
Great Plains, as they so often did, served as
the prime exampl§9for changes in soil con-
servation policies.
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Enthusiastic supporters of the Great Plains
Conservation Program recently gathered to
celebrate the 25th anniversary of the
authorizing legislation, signed August 7,
1956. The program was the latest of the
nearly three-quarters of a century of local,
state, and federal efforts to deal with
drought, dust storms, and the resulting
agricultural instability on the Great Plains.
The novel feature of the program was that
it provided for the government's sharing
the cost of conservation measures with
farmers and ranchers under a contract.

Settlement and Early Droughts
The proponents of this new concept had

reason to believe that something new was
needed to adjust man's agricultural
endeavors to the climatic and geographic
realities of the plains. Most had witnessed
the drought of the 1930s and had heard
tales of the ones in 1887-97 and 1910-13.
The emphasis in the new program on
developing enduring conservation practices
rested on an understanding that drought
would return to the Great Plains. A review
of earlier periods of climatic stress is
important because the understanding of
recurring drought shaped the thinking of
the people who devised and administered
the Great Plains Conservation Program.

Reports from 19th century military expedi-
tions led Americans to regard the area
between the 100th meridian and the Rocky
Mountains as the "Great American Desert."
Major Stephen H. Long, after crossing the
area, declared it "almost wholly unfit for
cultivation, and of course uninhabitable by
a people depending upon agriculture for
their subsistence." Soldiers returning from
the Civil War had plenty ?f the fertile tall
grass prairie left to settle.” Eventually set-
tlement pushed westward to the plains as

promoters tried to dislodge the notion that
the region was not fit for agricultural set-
tlement. The few who had pushed out onto
the plains in the mid-1870s had to_ with-
stand both drought and grasshoppers.

With the return of favorable weather in the
1870s, movement into western Kansas and
Nebraska intensified. In Ellis County,
Kansas, it was observed that "incessant
breaking f§>r wheat can be seen in all
directions."” The boom in settlement peaked
in the mid-1880s. There were 3,547 home-
stead entries in Kansas in 1884. New entries
in 1885 and 1886 numbered 9,954 and
20,688, respectively. As the boom receded
in Kansas it continued in Colorado. There
had been only 1,808 homestead entries in
1886; the number increased to 5,081 in
1887 and peaked at 6,411 the following
year. During the latter two years, 4,217,045 -
acres, predominantly in the plains, were
filed under the Homestead Act and the
Timber Culture Act. The lack of capital
and insufficient knowledge about farming
in semiarid conditions took its toll when the
drought resumed in the late 1880s. That
many settlers had departed and that many
never took up residence on their claims was
evident in the 1890 census. There were only
3,535 farms reported in fifteen eastern Col-
orado counties. Quite a number of these
farms were along the Arkansas and Platte
rivers.

The western movement was turned back
with the drought that began in the late
1880s and lasted ten years with a few good
years interspersed. Population statistics
revealed the impact but not the suffering
involved. Western Nebraska had a decline
of 15,284 residents during the decade of the
1890s. During the same period the western
Kansas population dropped from 68,328 to



