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“"Now the greatest challenge is how to maintain the balance of
nature, how to maintain ecological harmony. It was never there
before, it is a new problem.

"We have lived on this earth for millions of years. Slowly,
slowly we had been growing more and more expert technologically, but
we had not yet been able to destroy the natural balance; we were yet
a very small force on the earth.

"Now for the first time our energy is bigger, far bigger, than
the earth's energy to keep its balance. Man has become so powerful
that he can destroy the natural balance.

"The modern mind has been too aggressive against nature, and it
has created the ecological crisis. OQur whole approach is wrong, it
is destructive. We only take from the earth, and we never give
anything back. We only exploit nature; we only go on taking, and
all the resources are being spent.

"But things have now gone to the extreme. Either man has to

drop his aggressive attitude or man has to get ready to say goodbye
to this planet."

Bhagwan Shree Rajneesh
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< RAJNEESHPURAM CITY COUNCIL

September 7, 1982

Dear Residents and Friends of Rajneeshpuram,

Today, the City Council of Rajneeshpuram has adopted this Comprehensive

Plan as the official guide for its future development. Written in three
volumes, it provides a thorough description and analysis of the present,
outlines broad goals and policies for the future, and details a code of

standards by which we will build our new City.

Born out of the same love and commitment that created the City itself,

the Plan evolved in a few short months into a document that is truly
comprehensive - bringing all aspects of community life together into one
integrated vision. Recognizing the interrelated nature of the community's
economic base, its facilities and services, and its natural environment,
the Plan provides a wholistic design for the City's development. The
adoption of the Plan initiates an experiment in a balanced way of living -
people uniting modern technological efficiency with respect for nature

and each other,

The City Council recognizes and applauds the community-wide effort that
went into this Plan. Also, the Council thanks all the federal, state,
county and private agencies for their review and comments on earlier
drafts.

On May 18, 1982, the City of Rajneeshpuram was incorporated. On August 10,
the first City Council was elected. Now, we ask you to join us in cele-
brating the adoption of this Plan and taking the next major step toward
making our vision real. '

With love,

Rajneeshpuram City Council






CITY OF RAJNEESHPURAM, OREGON
ORDINANCE NO. 82-07

AN ORDINANCE ADOPTING A COMPREHENSIVE PLAN FOR THE CITY OF RAJNEESHPURAM;
AND DECLARING AN EMERGENCY.

WHEREAS, a comprehensive plan establishing long-range goals and policies
for future development, based on findings of fact, is necessary for the
health, safety and general welfare of its citizens, and the orderly,
efficient and economical growth of Rajneeshpuram and its surroundings; and

WHEREAS, Chapter 197 of the Oregon Revised Statutes requires that a prop-
erly prepared, coordinated comprehensive plan for Rajneeshpuram and the
surrounding area be formulated and adopted; and

WHEREAS, a series of three public hearings has been held by the Rajneesh-
puram City Council to provide adequate opportunity to allow and encourage

all interested persons to appear and be heard on the proposed Comprehensive
Plan; and

WHEREAS, the City has received extensive input from citizens and residents
of the surrounding area and from the Committee for Citizen Involvement on
the proposed Comprehensive Plan; and

WHEREAS, the City has received extensive input from coordinating agencies
on the proposed Comprehensive Plan;

The City of Rajneeshpuram ordains as follows:

Section 1. "Research and Analysis" and "Land Use Plan."

The Rajneeshpuram "Research and Analysis," Volume 1 of the Comprehensive
Plan, and "Land Use Plan," Volume 2 of the Comprehensive Plan, as pre-
sented to the Council on this day, are adopted as set out in the documents
attached and by reference made a part of this Ordinance.

Section 2. Publication.

The Community Development Director is authorized and directed to prepare
for the Council a final publication of the "Research and Analysis™ and
"Land Use Plan." The final publication will be recorded with the City
Recorder and shall be the official document of this adoption Ordinance.

Section 3. Emergency.

As it is necessary for the peace, health and safety of the people of
Rajneeshpuram that a complete comprehensive plan be adopted immediately
to allow the provision of essential housing, medical services, govern-
mental services and commercial services, an emergency is declared to
exist and this Ordinance shall become effective upon its passage by the
Council and signing by the Mayor.

PASSED: By 5-0 vote of the City Council this 7th day of September, 1982.

M2 cat prakodh

city Recorder, City of Rajneeshpuram
APPROVED: This 7th day of September, 1982.

fg/m/44 /CZM/J(% )m o,

Mayor, City of Raj
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INTRODUCTION TO THE CITY OF RAJNEESHPURAM COMPREHENSIVE PLAN

On May 18, 1982, an unusual and historic event took place in
Wasco County, Oregon. Citizens voted to incorporate an
entirely new city in a rural, sparsely populated region of
the Pacific Northwest. The residents incorporated Rajneesh-
puram in the spirit of freedom in which this country was
founded and in which it still lives and prospers. It is
this spirit that has always granted enterprising individuals
and groups the freedom to explore new horizons in terms of
religious expression, social harmony and human, economic

and technical progress.

On August 10, 1982, the next step was taken. The citizens
of Rajneeshpuram elected five city council members to
represent them. The council will adopt laws, guidelines
and plans that are responsible to the citizens and in keep-
ing with state and federal laws. :

The creation of a new rural community in a ranch area of
central Oregon requires a large continuing investment and
the purchase of enormous quantities of equipment, goods and
services from the surrounding communities and the state.

To build a city from the ground up requires people who are
willing to exert tremendous effort and resources toward a
common objective. A momentum is needed in the beginning in
order to build the necessary basic infrastructure and to
provide for and meet the needs for housing, services and
facilities. These services and facilities will be required
so the City can become a functioning viable unit that will
attract people and support them in a contemporary standard
of living. This is especially true in an isolated area
such as Rajneeshpuram, where there are no nearby services
and facilities presently available,

The City of Rajneeshpuram currently has a single landowner
involved in creating a communal settlement based upon the
religious teachings of Bhagwan Shree Rajneesh. In the first
year this group of people invested approximately 30 million
dollars of which 27 million dollars were spent in Oregon
with 700 companies. Within five years of Rajneeshpuram's
inception, an estimated 150 million dollars in investments
will have been made in the City and in the agricultural

and other economic activities associated with it.

The objective is to create a rural community that will
support diverse agricultural activities and have a broad
economic base involving other chosen industries. The
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objective also encompasses a sensitive awareness of the
ecology and the use of innovative technology to enhance the
environment and live in harmony with nature while maintaining
a high standard of living. The people presently living in
Rajneeshpuram are dedicated to a cooperative effort to achieve
these objectives. They are willing to build the components

of the City, as evidenced in the phenomenal growth that has
already taken place within and surrounding it.

The religious and economic structure of the settlement is
organized under three corporations. Rajneesh Foundation
International is a nonprofit tax-exempt corporation that was
incorporated in New Jersey under the name of Chidvilas Rajneesh
Meditation Center in February 1978. 1Its purpose is to promote
the religious teachings of Bhagwan Shree Rajneesh. This cor-
poration forms the legal arm of the religion of Rajneeshism,
whose members are called Rajneeshees. It will build religious
facilities within the City and carry out religious activities.

Rajneesh Investment Corporation is a for-profit, taxable cor-
poration. It was incorporated in Oregon in November 1981 as
a fully-owned subsidiary of Rajneesh Foundation International.
Its purpose is "to engage in any lawful activities permitted
under ORS Chapter 57." Rajneesh Investment Corporations
presently owns all the land within the City.

Rajneesh Neo-Sannyas International Commune is a cooperative
incorporated in Oregon in December 1981, Its members will
include on their individual tax returns their proportionate
share of, the commune's taxable income.

The purpose of the commune is that of a religious community
whose life is, in every respect, guided by the religious
teachings of Bhagwan 5Shree Rajneesh and whose members have a
common treasury and work to support the community. The commune
leases the land within the City from Rajneesh Investment Cor-
poration and, in conjunction with Rajneesh Investment Corpor-
ation, is the principal developer within the City, and within
the farm called Rancho Rajneesh (formerly the Muddy Ranch)

that surrounds the City. (The owners of Rancho Rajneesh have
renamed the roads and many of the geographical sites on the
land, and these new names are used throughout this Plan. Please
see the Glossary at the end of this volume for a list of the
new names.)

Located east of the Cascade Mountains in central Oregon, the
new City of Rajneeshpuram encompasses 2,135.5 acres in three
areas joined by Tao Road. The City is wholly within the boun-
daries of the 64, 229-acre Rancho Rajneesh, which is owned by
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Rajneesh Investment Corporation and operated by Rajneesh Neo-
Sannyas International Commune.

The land was first organized as a ranch in 1882, just 100
years ago. At its peak, 30,000 cattle and sheep grazed on
110,000 acres. In 1971 the property was sold; since then,

it has changed hands four times. Sparse and rugged canyon
country, it has been overgrazed and left to erode. The orig-
inal orchard burned, two dams failed in a 1964 storm, and
most of the potentially grazable land was overgrazed and
neglected, leaving sagebrush, juniper trees, medusahead and
cheatgrass to take over.

The intent is to reverse this downhill trend by fully restor-
ing the agricultural capabilities of the ranch. These capa-
bilities will form the agricultural base for the City of
Rajneeshpuram. The step of incorporation was taken in order
to form a viable base, socially and economically, for the
work force that will convert this neglected land into fully
productive acres. The City itself will be sited on predom-
inantly non-agricultural land.

With incorporation comes the responsibility and the oppor-
tunity to prepare a comprehensive plan. FPFrom the beginning
of this planning process, the Land Conservation and Devel-
opment Commission's 14 Statewide Planning Goals have been
used as a guide for design and planning. Rajneeshpuram is
one of the first cities in Oregon with the resources, the
desire and the opportunity to achieve and surpass these
ambitious statewide goals. For example, conservation of
natural resources will be avproached not only from the view-
point of minimizing the degradation of the environment, but
also in the positive sense of working with nature to help it
grow and heal itself.

Rajneeshpuram will be a practical and realistic demonstra-
tion of the interrelationship and interdependency of human-
kind with the tatal environment.

HISTORY 1981-1982

The 64,229-acre Big Muddy Ranch in Wasco and Jefferson
Counties was purchased in July 1981 by Chidvilas Rajneesh
Meditation Center for the purpose of starting a cooperative
farm. Though large, the ranch at that time had few assets.
There were two farm dwellings in the Jesus Grove area and
two more elsewhere on the ranch, with remnants of old
abandoned homesteads scattered in various canyons. The
county road was a one-lane dirt road with some very tight
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curves and was virtually impassable during winter. Water
came from a well dug in a frog pond and sewage was piped
directly into the Kabir and Farid Creeks. Communication
facilities consisted of a static-filled, seven-party tele-
phone line and the electrical supply was a single phase line
to the ranch house. Agricultural fields had been taken over
by juniper trees and sagebrush. The land was so overgrazed
that none of the previous four owners had found it profit-
able to raise cattle or sheep and the ranch had been aban-
doned to non-use and left in the hands of speculators.

During the year since the purchase, residents of the Rajneesh
community have completed the following major projects:

cleared and planted 1,400 of cropland:
- cleared an additional 700 acres for later planting;

- built irrigation lines to serve 135 acres of fields
next to the Radha River;

- planted 3,500 fruit and nut trees and 2,500 shade and
ornamental trees;

- planted 50 acres of vegetables;

- built a Class A dairy barn for a beginning herd of
Holstein cows;

- set up 54 double-wide mobile homes to house ranch workers;
-~ drilled 24 wells for domestic water;
- built more than 20,000 linear feet or drainfields;

- installed 12 miles of 3-phase high tension electric
power lines;

- built six and a half miles of roads and substantially
improved 25 miles of county and private roads;

- built six small greenhouses and started construction of

an 88,000-square-foot state-of-the-art solar greenhouse;

— <crushed 75,000 yards of rock for roads, drainfields,
surfacing and concrete;

- built a 10,000-square-foot cafeteria and bakery;
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~ built a 4,000-square-foot vehicle maintenance barn;
~ built a 10,000-square-foot administration building;

~ constructed a four-and-a-half-mile potable water system
of 8" and 10" main lines and a 125,000 gallon reservoir;

~ constructed a 3.9-million-gallon sewage lagoon with a
lift station to pump effluent 200' in elevation to the
lagoon;

~ installed telephone-using carrier equipment with five
outside lines plus a 100'-tall FM radio repeater station
on a ridge 3900 feet in elevation;

- built a 48' x 28' indoor solar heated swimming pool and
a solar hot water system for the cafeteria;

-~ built a 40' x 80' building to house emergency vehicles
and purchased two ambulances and a pumper fire truck;

-~ built an emergency medical facility with X-ray; EKG and
laboratory capability;

- established a school;

- provided extensive temporary facilities for an estimated
5,000 visitors for a worldwide religious festival that
was held July 3 - 7, 1982.

To put this work in perspective, this is an average of almost
one major accomplishment every two weeks, carried out largely
by people who were initially unfamiliar with this kind of
work.

By October 1981, it had become apparent that essential
services were reguired that could not be provided under the
Exclusive Farm Use Zoning existing on the land at that time
or on appropriately zoned land in nearby cities such as
Antelope. The residents, therefore, petitioned Wasco County
for permission to incorporate 2,135 acres of land into a
city. A hearing was held on November 4, 1981 and the Wasco
County Court ordered that an election be held on May 18,
1982 to determine if the residents wished to incorporate.
An election was held and the citizens voted the City of
Rajneeshpuram into existence. The City had a population of
186 residents as of July 1982.




JUSTIFICATION OF. INCORPORATION

The City of Rajneeshpuram was incorporated by its residents
to provide essential services for themselves and the sur-
rounding area as well as to provide a stable and diverse
economic base with vear-round employment opportunities.

The two towns closest to Rajneeshpuram are Antelope which is
18 miles away, and Shaniko which is 28 miles distant. Both
of these communities have limited services. Each has a post
office and one general store. Neither provides sufficient
services for a population of several hundred residents, much
less for the projected population of Rajneeshpuram. In
addition, citizens of Antelope have strongly stated that
they wish Antelope to remain a quiet retirement community.
Shaniko, even further away, must be reached via a steep
winding road which is not always passable in winter. Hence,
the necessary services were being sought in Madras (53
miles), Bend (93 miles), The Dalles (83 miles) and Portland
(185 miles). Any development also requires a 186 mile
round-trip to The Dalles for building permits and planning
coordination. The same is true for inspectors coming to
Rajneeshpuram. This is time-consuming and costly.

With incorporation many services can be provided at Rajneesh-
puram, such as agricultural products and processed foods,
clothing, furniture, vehicle and machinery repair, fuel
distribution, educational, social and cultural programs,
recreational areas and facilities, guest and visitor facil-
ities, fire and emergency protection and safety and medical
services. By providing these services locally, reduced
transportation will greatly reduce energy consumption while
assuring safety and convenience to the residents of Rajneesh-
puram. Neighboring inhabitants also would benefit from some
of the services such as vehicle repair, construction and
professional services, and especially medical and emergency
assistance. Certain goods, services, supplies and equip-
ment, such as farm machinery, vehicle repair parts, con-
struction materials, supplementary foodstuffs, fuel, tools,
equipment, and legal, technical and medical assistance will
continue to be sought in Wasco County and elsewhere in
Oregon.

The City of Rajneeshpuram will provide an environment to
ensure a stable and diverse economy and year-round employ-
ment opportunities. The previous owners of Rancho Rajneesh
were unable to continue to farm the ranch for profit,
because it is not able to support agricultural enterprises
which are traditional for central Oregon, such as cattle and
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sheep grazing, and dryland farming. This is not the fault
of recent owners, but rather the "mining-mentality" exist-
ing earlier this century where assets were taken from the

land with no thought of replacement.

Today the situation is different. Labor intensive agri-
culture in an area of such limited real agricultural land
becomes not only possible but also the obvious choice.
Similarly, it makes sense to process the raw agricultural
products at Rajneeshpuram rather than sell them and buy
processed foods. In volume, the processing of cheese,
butter, yogurt, tofu, jams, bread and pastries as well as
frozen, canned and dried fruits and vegetables, become
profitable. However, agricultural activities alone do not
adequately reflect the range of skills available among the
residents. Also, they do not provide as profitable or as
stable an economic base as a more diverse economy.

A municipality can provide the land use opportunities for
‘the potential development of various light industries such
as metal working, clothing, cabinetmaking and crafts. 1In
addition, various commercial establishments can be created
as outlets for items produced locally such as audio and
video products, religious printed material and food pro-
ducts. Facilities will also be required for commercial scale
processing of food products for the comfort of ever increas-
ing number of tourists and visitors; and for community
services such as schools, health care, recreational build-
ings, social, cultural and entertainment needs as well as
for a variety of housing types to shelter residents,
visitors and tourists in an appropriate manner.

ORGANIZATION OF THE PLAN

The plan is divided into three related volumes, each follow-
ing from the other. The first volume is entitled "Research
and Analysis", the second "Land Use Plan”, and the third
"Development Code".

Volume 1 contains a detailed study of the Rajneeshpuram
planning process, citizen involvement, natural resources,
socio-economic issues, land use requirements, services and
facilities, energy resource needs, renewable energy sources
and conservation. Through this analysis environmental,
social and economic issues have been identified.

Based on an analysis of the findings within Volume 1, goals,
policies, and implementation strategies are developed in
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Volume 2 that give form and shape to the decisions made about
land use issues. Volume 3 contains definitive standards and

regulations that are implementing measures for the policy
framework contained in Volume 2.
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I. PLANNING

1. CITIZEN INVOLVEMENT

Since July 1981 when Rancho Rajneesh was acquired, residents
have been involved in all aspects of planning.

The siting of the first homes is a case in point. All of the
state's land use goals were considered. Consultants in the
fields of water research, soils engineering and watershed
restoration were chosen, and weekly meetings were held where
approximately 30 people discussed site locations for new
facilities. Eventually, the houses were sited on terraces
above the cultivable fields, and oriented for maximum solar
access during the winter months.

The formation of the City itself was based on citizen parti-
cipation. Registered voters signed the petition asking Wasco
County to grant an election for incorporation and attended a
hearing held in The Dalles on November 4, 1981. As new resi-
dents came to the community, they were quickly brought into
the ongoing planning processes. When the ballot measure came
to a vote on May 18, 1982, it was unanimous. On May 26, 1982,
the County Court proclaimed the new City. Several methods
have been used to familiarize the citizens with current events,
state planning laws and other relevant items. Newspaper clip-
pings are posted on bulletin boards at the communal dining
hall. A weekly newsletter is issued by the Community Planning
Department. Newcomers are supplied with a summary of past
events and encouraged to ask questions. There is a tradition
of "the Sunday Evening News," in which the activities of the
week are presented in broadcast form in the cafeteria after
dinner, followed by questions and/or discussion. More
generally, the communal dining arrangements also contribute
to personal conversations about the planning process. The
community has a high level of education, so ideas are readily
shared and discussed.

The Sunday night discussions and the newsletters have been
used to inform people about the progress of applications for
conditional use permits, utility systems and the zone change
and plan amendment for Gautam the Buddha Grove at Dry Creek.
In the winter and early spring of 1982 -this zone change was
presented at two residents' meetings in nearby Antelope.

Plans are well publicized at Rajneeshpuram. The plan itself,

as well as photographs of the area, have been posted in the
community dining hall for all the residents to review. Inde-
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pendently produced television shows covering the planning and
building process at Rancho Rajneesh have been shown on video
at the dining hall. As this information flows into the com-
munity, the residents feed back their responses and reactions
to the planning team.

During the spring of 1982, when the Comprehensive Plan was
being drafted, a more formalized program for citizen involve-
ment evolved around "work teams"”", which are one of the major
communication systems among residents. Each team has a co-
ordinator who directs its activities and facilitates inter-
team communication. At the weekly meeting of team coordina-
tors the community plans and objectives are discussed and
developed. These meetings are followed by smaller work team
meetings where the coordinators pass on new information to
every member of the community.

The team coordinators developed the idea of an Interim Com-
mittee for Citizen Involvement, and each work team was asked
to locate interested people to serve on the citizens committee.
Sign-up sheets were posted in each department. From the list
of all interested persons, nine men and women, who represented
a cross section of ages, neighborhoods, and job types, were
chosen by the team coordinators. They received official
notification of their selection as members of the ICCI. This
list along with photographs of the committee members was
posted at the cafeteria so citizens would become familiar
with the composition of the ICCI.

The first task of the ICCI was to decide how to fulfill their
role in the planning process, beginning with discussion of
various methods for involving Rajneeshpuram's citizens. The
ICCI voted to have at least one meeting each month to keep
pace with the preparation of the Comprehensive Plan. In the
following weeks they adopted a program and a set of goals and
policies. To implement the policies they sponsored a series
of town hall meetings designed to inform citizens and discuss
issues related to the Preliminary Comprehensive Plan. In
addition, the ICCI has assisted the planning staff in the
creation and distribution of guestionnaires, one on recrea-
tion, the other on vocational skills. Through their efforts
66% of the questionnaires were returned within three weeks,
yielding detailed information about citizen priorities.

The strong voter turnout for the incorporation election, the
large return on the questionnaires and the high attendance
rate at the town hall meetings indicate the unusual level of
interest in City planning among the City's residents.




The election of the City Council on August 10, 1982 raised the
need to create a formal Committee for Citizen Involvement (CCI).
At the first City Council meeting, on August 12, 1982, an or-
dinance was adopted creating a Citizen Involvement Program.
Applications for membership of the CCI were publicly solicited
and received by the City Council. After reviewing each appli-
cation, the City Council met on August 16, 1982 and selected
15 people representing a cross section of geographic locations
and work sectors to serve on the CCI. (The names of the 15
people appear below.) The first meeting of the CCI was held
on the evening of August 16, with 13 members present.

The CCI has been very active and has quickly become involved
in the planning process. The primary activities of the Com-
mittee are: to educate the citizens about the Comprehensive
Plan, land issues and the interpretation of technical reports;
to inform and involve interested citizens in the development
and revision of the Preliminary Comprehensive Plan; to collect,
organize and summarize citizen opinions and feelings on the
critical issues; and to present citizen opinion to the City
Council and ensure official follow-up.

MEMBERS OF COMMITTEE FOR CITIZEN INVOLVEMENT

Ma Sat Prabodhi - Chairperson ta Deva Barkha -
Secretary/Treasurer

Swami Deva Allen
Ma Yoga Asha Ma Prem Sachano

Ma Prem Atta Swami Antar Samira
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Swami Anand Harp Swami Deva Sangeet

Ma Prem Idama Ma Sanghamitra

Ma Sudipo

Ma Deva Waduda

Swami Prem Kabir

Ma Anand Puja







I. PLANNING

2. PLANNING PROCESS

The City of Rajneeshpuram has an unquestionably distinctive
planning opportunity centered around a single landowner, and

a social and cultural structure that offers a model of coop-
erative living. These aspects are discussed in detail in sub-
sequent sections; what is important here is the influence the
community has on the form and function of the planning process.

The basic steps followed in the preparation of the Comprehen-
sive Plan are familiar and follow established planning
practices. What is different is the quality and quantity of
input from the community, which has shaped the Plan. This
arises from the common interests of the people living in
Rajneeshpuram and the decision/resolution processes that are
born out of the cooperative spirit of the community. It is
important to understand that the usual "problems" resulting
from inflexible attitudes or opinions do not come into play.
Instead, the shared goals of the community, which are reflec-
ted in the Plan, are embraced by all and what may appear as
"conflicts" do not arise from differing values or personal
ambitions but instead from a desire to find the better answer.
Lengthy democratic discussions, reminiscent of New England
town meetings, lead to resolutions that are supported by all
participants. However, this does not mean a consensus in
every case; there are simply many avenues available to accom-
plish a goal and the common interests allow one to be selected
and followed.

The steps in the planning process for Rajneeshpuram follow,
and a diagrammatic illustration of the steps is found in
Figure 1 on page 8.

STEP 1

A data base is developed describing in quantitative and quali-
tative terms the present social, economic and environmental
conditions that affect land use.

STEP 2

These conditions are analyzed to identify situations that
raise spatial and locational issues as well as concerns to be
addressed through the goals and policies process. Projections
and estimates of the land areas needed to accommodate the
range of contemplated uses are prepared.




STEP 3

Growth and development issues are identified from the analy-
ses in Step 2. They are addressed by preparing broad goals
and specific policies and strategies to effectuate solutions.

STEP 4

Using the projections and estimates developed in Step 2 and
the goals, policies and strategies of Step 3, alternative
conceptual land use plans are developed. The distinctive
economic function of each Planning Area (Gautam the Buddha
Grove, Desiderata Canyon and Jesus Grove), along with their
plysical characteristics and the aims of Oregon's Statewide
Planning Goals, are considered in allocating land uses and
densities. For the Comprehensive Plan, a preliminary land
use plan was prepared that incorporated the best features of
the alternative concepts. As a new town unencumbered with the
tasks of sorting out conflicting land uses or accommodating
special interests, Rajneeshpuram selected a modified "policy
plan" process as most suited to the local situation. Build-
able lands were divided into related topographical areas.
These areas were termed "Designated Planning Areas" or DPAs
for which land use designations would be established in the
plan. For example, a DPA may be given the land use clas-
sification "Industrial." Then within that particular DPA

the principal use might be an industrial park, but it could
also embrace some related uses.

This process gives a flavor or character to each DPA that
becomes a concept for its future development. These concept
uses grew out of the characteristics of the land, topography,
views, analysis of nuisance factors, economic function, de-
velopment economics and citizen input. This DPA approach
promotes flexible and innovative design solutions and is com-
patible with the spirit of total community involvement in the
planning process. It is representative of "piecemeal develop-
ment" described by Christopher Alexander in his book, The
Oregon Experiment, in which development is shown to arise

out of the conditions that exist at any one time and place.

STEP 5

The use of DPAs establishes a process that assures growth in
an orderly fashion through coordination between initial and
future phases of development. Development occurs only when
essential services are in place or provided for; for example,
when a developer submits a "Concept Plan" detailing the
provision of services.
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Concept plans will provide the general alignments for essential
services such as water, sewer, roads, electricity and communi-
cations for the entire DPA. This will guide orderly, sequential
development of subsequent phases. In addition, each Concept
Plan will identify buildable and non-buildable land, drainage,
and natural and cultural features, and address each of these
factors according to the policies of the City.

Other implementation strategies are familiar. They include
development guidelines and specific codes related to the com-
munity's infrastructure. Zoning maps of the City's three
Planning Areas are provided. Standards are set forth to en-
sure that the policies, goals and strategies of the Plan will
be implemented.

STEP 6

As any planning document purports to represent a future state,
it contains the inherent problem of dealing with unforeseen
change. Conditions, values, laws and information all change
through time. To recognize this and accommodate it, a plan
review will be required every five years, or sooner if war-
ranted. This update will include, at a minimum, the following:

- The collection and incorporation of new or updated base
data and other information about the community.

- A review of original projections, assumptions and conclu-
sions.

- A review of the relevance of the original goals.

~ A review of the policies implemented to date to determine
their effectiveness in achieving the goals.

- The development of appropriate amendments to the overall
Plan, if needed.

- The adoption of amendments to the Comprehensive Plan, if
needed,after holding public hearings with the City Council.

In addition to the major update, the Community Development

Director shall establish a land use designation monitoring

program and report to council annually on the state of Plan
implementation. This annual report will state whether the

land use designations are achieving their primary functions
and if not, make recommendations to the Council to correct

the situation.




As development occurs, refinement of development standards and
other implementation tools will be instituted or improved on
as part of the ongoing process of implementing the Plan. (See
Figure 1 below for illustration of these Steps.)

The Planning Process Figure |

DATA BASE

SOCIAL

®
ENVIRONMENTAL
L]

ECONOMIC

6

REVIEW \
- |AND UPDATE}

AT LEAST EVERY
FIVE YEARS

i 2
ANALYSIS

GROWTH AND
DEVELOPMENT 1SSUES

L]
PROJECTIONS

N

CITIZEN
INPUT

COMMITEE
FOR CITIZEN
INVOLVEMENT

e P

5 .
MPLEMENTATIONY

LAND US.E PLAN
DESIGNATED PLANNING
AREAS

GOALS AND
POLICIES

[ ]
DEVELOPEMENT
GUIDELINES

PREFERRED PLAN
SELECTION

THE PLANNING AREA

When first considering the "Planning Area" for the City of
Rajneeshpuram, it was recognized that the area should extend
beyond the City limits. Both the geography of the terrain
and the existence of a single landowner in and immediately
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around the City made Rancho Rajneesh a natural "Planning Area,"
as the following examples illustrate:

- a cooperative watershed management agreement has been entered
into between the City and leaseholders of the Ranch, which
assures the City of access to the surrounding watershed;

- mutual agreements also exist for the location of water and
sanitation systems outside the City limits on Ranch land.

In addition, a school which is currently in the planning steps
will be located outside City limits on Rancho Rajneesh. Also,
the local fire district (Rajneeshpuram Rural Fire Protection
District) serves both the City and parts of the Ranch. There-
fore, the "Planning Area", as referred to in this Plan, is

- taken to encompass the City and Rancho Rajneesh.







I. PLANNING

3. INTERGOVERNMENTAL AGENCY COORDINATION

In order to coordinate the planning efforts in the develop-
ment of the Comprehensive Plan, the Rajneeshpuram planning
team created a well organized and comprehensive communication
system with a variety of agencies and interested parties.
Throughout this coordination process, the City planning team
has worked in close cooperation with the Committee for Citizen
Involvement (CCI). Several members of the CCI were major re-
viewers and rewriters of sections of the Plan.

Upon completion of the Preliminary Draft of the Plan, approx-
imately 80 copies were distributed to the coordinating agencies.
After a two-week period, all the major agencies were contacted
by telephone and asked for any comments and/or recommended
changes they might have. The feedback was complimentary with
many useful suggestions, including a major reorganizational
suggestion that was immediately adopted. Other specific re-
commendations were quickly incorporated into the Plan and two
sets of revisions, including text and maps, were subsequently
sent out to the coordinating agencies.

In the last phase of the coordination process, a series of
three public hearings was held to receive input from anyone
wishing to make a contribution, a comment or a suggestion.

In addition to being published in the newspapers, a copy of
the notice was sent to each of the agencies and a telephone
call was made a week in advance to invite representatives
from the agencies to attend. During the hearings there were
reports from members of the CCI and several of the agencies.
Again, the response from the public indicated that the Plan
is a most sufficient document to aid the Council and the Com-
munity Development Director in making land use decisions that
will allow the creation of this unique city in central Oregon:
Rajneeshpuram.

.

The following is a list of the coordinating agencies involved
in the preparation of this Comprehensive Plan:

FEDERAL AGENCIES City

Agricultural Stabilization and Conservation Portland
Service

Army Corps of Engineers Portland

Bonneville Power Administration Portland
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Department of Forestry
Department of Housing and Urban Development

Department of the Interior - Bureau of Land
Management

Department of the Interior - Bureau of Land
Management

Department of the Interior - Fish and Wildlife
Service

Environmental Protection Agency
Soil Conservation Service
Soil Conservation Service

S0il Conservation Service

STATE AGENCIES

County Fair Commission

Department of Agriculture

Department of Agriculture

Department of Commerce

Department of Commerce

Department of Commerce - Building Codes Division
Department of Economic Development

Department of Economic Development

Department of Economic Development

Department of Energy

Department of Environmental Quality

Department of Environmental Quality

Department of Fish and Wildlife

Department of Fish and Wildlife

Department of Fish and Wildlife

Department of Forestry

Department of Forestry - West Central District
Department of Geology and Mineral Industries

Department of Human Resources -~ Health Division

Department of Land Conservation and Development

12

Prineville
Portland

Portland

Prineville
Portland

Seattle
The Dalles
Madras
Portland

Salem

Bend

Salem

The Dalles
salem
Pendleton
Bend
Portland
Salem
Salem
Bend
Portland
The Dalles
Portland
Prineville
Salem
Prineville
Portland
Portland

Salem

U




Department of Revenue

Department of Transportation

Department of Transportation - Parks and

Recreation Division

Department of Transportation - Parks and

Recreation Division - Scenic Waterways Program

Emergency Services Division
Historic Preservation Office

Housing Division

Land Board - Division of State Lands

Land Conservation and Development
Land Conservation and Development
Office of the State Fire Marshal

Oregon State University - Natural
"Preserves Advisory Committee

Oregon State University Extension
Jefferson County Office

Oregon State University Extension
Wasco County Office

Public Utility Commissioner

Real Estate Division

Commission

Commission

Area

Service -

Service -

Soil and Water Conservation Commission

Water Resources Department
Water Resources Department
Water Resources Department

Wheat Commission

COUNTY AGENCIES

Jefferson Couhty Commissioner
Jefferson County Court

Jefferson County Planning Office
Jefferson County Roadmaster

Jefferson County Sanitarian

Jefferson County Sheriff's Department

Jefferson County Court

Salem
Salem

Bend
Salem

Salem
Salem
Salem
Salem
Bend

Salem
Bend

Corvallis
Madras
The Dalles

Salem
Salem
Salem
Bend
Canyon City
Salem

Pendleton

Madras
Madras
Madras
Madras
Madras
Madras

Moro
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Wasco County Commissioner

Wasco County Court

Wasco County Planning Office
Wasco County Roadmaster

Wasco County Sheriff's Department

Wasco County Soil and Water Conservation
District

Wasco County Watermaster
Wasco Rural Fire Protection District
Wasco-Sherman Public Health Department

Wheeler County Court

MUNICIPAL AND DISTRICT

City of Antelope
City of Maupin
City of Shaniko

Rajneeshpuram Rural Fire Protection District

School District #84
School Digtrict #505

NONGOVERNMENTAL

Agssociation of Oregon Industries

Committee for Citizen Involvement

League of Oregon Cities

Mid-Columbia Council of Governments
Mid-Columbia Economic Development District
Oregon Business Planning Council

Rajneesh Foundation International

Rajneesh Investment Corporation

Rajneesh Neo-Sannyas International Commune
State Home Builders

Wasco Electric Cooperative, Inc.
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IT. SETTING AND NATURAL ENVIRONMENT

INTRODUCTION

Few cities have an opportunity similar to that facing the
new City of Rajneeshpuram - to be born from a conceptual
base and to grow from its very inception guided by a
rationally developed plan. The magnitude of this oppor-
tunity is balanced by the equal responsibility attached to
the decision-making process, particularly as this relates to
the potential influence of development on the primary and
interrelated resources of the natural environment: air,
water and land. A basic task of land planning is to
determine the City's capacity to sustain itself and grow on
its own natural resource base. Where this base proves
deficient and unobtainable without adversely affecting the
balance of other systems, it becomes necessary to limit
growth and development. To aid in making the rational
choice, Rajneeshpuram planners are fortunate in being able
to benefit from the most recent understandings and tech-
nologies emerging from the study of man's use and misues of
the natural environment.

The following section describes the natural environment of
which Rajneeshpuram is to become only one part - a part
which, through rational planning, it is hoped will maintain
a balance in the total natural environment.
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ITI. SETTING AND NATURAL ENVIRONMENT

1. SETTING AND CLIMATE

The City of Rajneeshpuram is located in Central Oregon east
of the Cascade Mountain Range, between the Deschutes -
Umatilla Plateau and the Blue Mountains north of the Ochoco
Mountains. It lies north of the Wasco County/Jefferson
County line and west of the Radha River/Wheeler County line.
(See Mans 1 and 2 on next pages.) From the center of Jesus Grove
(a part of Rajneeshpuram) it is 18 miles by road northwest to
the town of Antelope. Rajneeshpuram includes portions of
Township 8 South and Ranges 18 and 19 East W.M.

The surroundings of the City slope downward from the 4,000-
foot northwestern and 4,700~foot southwestern drainage div-
ides to an elevation of 1,400 feet at the Radha River. This
area includes a wide variety of land forms, but is dominated
by gentle slopes in the higher parts and by steep canyons
with alternating cliffs and rounded forms as well as valley
flats and alluvial fans in the lower parts. The land is
drained by three major creeks: the Kabir, Farid and Buddha
Creeks, all of which flow to the Radha River.

The hills are sparsley covered with juniper and sagebrush,
and there are many patches of bare rock and soil. There is
little vegetation remaining that is useful for grazing.

The area's usefulness as a sheep and cattle ranch has
declined with the depletion of its grasslands. It is, how-
ever, an area of exceptional natural beauty, and reportedly
has, in the past, been used as the setting for several
Hollywood movies. Within the area surrounding Rajneeshpuram
there are 14,890 acres of federal land leased from the
Bureau of Land Management (BLM) in addition to Rancho
Rajneesh and some smaller ranches. A county road winds
diagonally through Rancho Rajneesh from Siddhappa Road
through the old ranch headquarters towards the town of
Mitchell. This road connects the three sections of the
City, each of which has its own unique topography and
character.

The area of the City called Gautam the Buddha Grove is
located north of the other sections, high at the head of
Buddha Creek. It consists of a series of rolling hills and
east-west-oriented valleys that are protected from north-
westerly winds by a shoulder of hills. The relatively
gentle topography offers a variable terrain on which the
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City can take advantage of a wide variety of views and ori-
entations without dominating the landscape. To the east,
the City overlooks a magnificent vista including the hills
bordering the Radha River Canyon and several ranges of
mountains that recede into the distance. It is an area that
lends itself naturally to imaginative and topographically
oriented planning. The area lies between 2,000 and 3,000 feet
in elevation.

The Desiderata Canyon area opens up to the right at the
point where the county road finishes its long, steep descent
from the Rancho Rajneesh entrance. It is a beautiful can-
yon, thickly populated with juniper. The area on which the
City is to be built consists mainly of south-facing, undula-
ting slopes adjacent to Desiderata Creek. Elevations in
this area range from approximately 2,000 feet at the creek.
bed to 2,800 feet in the northwest portion. The area is rich
in wildlife and probably will be the most peaceful and
secluded portion of the City.

Jesus Grove, the third and final portion of the City, cen-
ters around the confluence of Farid Creek and Kabir Creek.
The buildings of the old Muddy Ranch are located there.
They include the main ranch house and several barns and
sheds that were constructed at the turn of the century.

New residential buildings have been built in this area,
mostly on gentle slopes that rise above the flood plain.
Elevations in this portion of the City range from1,500 feet
to 2,000 feet.

CLIMATE

Climate, along with its fundamental weather patterns, influ-
ences all aspects of human enterprise. Communities have
flourished or diminished in importance on the basis of
their ability to understand the weather's influence or to
respond to its subtle shifts.

Rajneeshpuram is located in central Oregon's high plateau
area, which forms a part of the large structural depression
lying between higher mountain zones to the east and west.
The Cascades to the west capture much of the moisture from
the air masses that reach the region from the Pacific
Ocean. In the east, the Northern Rockies protect the
region from the cold air masses that form in the MacKenzie
River Valley of Canada and surge southward across the

Great Plains on their way to the Gulf of Mexico and the
Atlantic Ocean. The nearest climatological station to
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Rajneeshpuram is in Antelope. It lies at an elevation of
2,680 feet above mean sea level. This corresponds to an
average elevation of the Gautam the Buddha Grove area of
Rajneeshpuram, whereas the Desiderata area and the Jesus
Grove area have a lower elevation. Before air masses
coming from the southwest, west or northwest reach the City,
they have to cross a mountain range of 3,600-4,000 feet. This
means that the climate of the City will be on an average
somewhat drier and warmer than that of Antelope, and the
climate of the surrounding mountain ranges, which provide
the water, will be cooler and wetter. The weather records
on the area surrounding Rajneeshpuram up to now provide
data only for six months; therefore no exact statements can
be made about the differences between Rajneeshpuram and
Antelope.

The climate of Antelope is that of a continental highland
with warm, dry summers and cool, moist winters. The mean
annual temperature recorded is 48.40F, with an average maxi-
mum of 63°F and an average minimum of 35°F. The highest
temperature recorded is 109°F and the lowest is =-270F.
Extremes of temperature most often occur when a continental
air mass dominates the area with an east wind. The diurnal
temperature variation in summer is higher than the annual
(above 36°F). During the period from October to April,
frost is common; May and September have some days with
nightfrost; June, July and August are practically frost-
free. Antelope has an average of 130 days without killing
frost, 125 days with freeze-~thaw cycles (frost days) and 10
days during which the temperature does not rise above 320F
(ice~days). Minimum temperatures average in the mid-
twenties during the coldest winter months, but during
isolated cold spells they may drop below 00F. In summer,
maximum temperatures may exceed 1000F. Even when tempera-
tures are high during the day, they drop sufficiently to
provide cool nights throughout the summer months.

Sunshine and cloud cover values vary through the year. At
least nine months of the year are not significantly cloudy.
In summer, a clear or hazy sky is the rule. 1In winter,
several days in a row may be cloudy. Solar radiation
reaches its maximum value in July.

The average annual precipitation at Antelope is 12.97
inches (maximum 18.3 inches in 1948, minimum 7.0 inches
in 1939). The average snowfall is 22.4 inches, which is
equal to approximately 2.24 inches of rain. Heaviest
amounts of precipitation fall from November to January,
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although May is another rainy month. Precipitation is pre-
dominantly light rain and snow in winter. However, this may
occasionally change into heavy downpours during late spring.
Summer thunderstorms also can contain downpours and are
sometimes accompanied by hail. These events are significant
enough to require proper flood control construction and
management measures.

Relative humidities during the warmer months are quite low:
the afternoon average during the months of July and August
is approximately 20%, thus materially reducing the dis-
comfort otherwise associated with the few abnormally high
temperatures that do occur. The annual evaporation of a
class A evaporationopan (as used by the U.S. Weather Bureau)
is approximately 50 inches (interpolated); 80% of that
occurs during the months of May through October.

The Walter and Lieth climatogram (see Figure 2, next page)
provides a clear picture of the distribution of temperat-
ure and precipitation throughout the year. In addition,

it demonstrates the moisture limitations to plant growth.
When a scale of 50 F versus 0.8 inches precipitation is
used, it shows that the four months of June through Sep-
tember are arid; i.e., they have more evaporation than
precipitation. The scale of 50 F versus 1.2 inches delin-
eates the "dry" months. These are the months during which
plants will grow but will suffer from water deficiency,
causing low productivity. The situation is even worse in
dry years, when the precipitation is below the average;
this may lead to as many as seven arid months. The poten-
tial for longer dry periods means that dryland crop pro-
duction will be marginal in many years and that irrigation
of most crops is a must.

In the Lauer and Creutzburg classification of climate, the
delineation between semi-arid and semi-humid (i.e. sub-
humid) zones lies at a maximum of five humid months.

Applied to the results of the climatogram, this means that
the climate of Antelope is subhumid, and close to semi-arid.
The area surrounding Rajneeshpuram that is above 2,600 feet
is presumably subhumid with only occasional semi~arid years.
The area below 2,600 feet is semi-arid with occasional sub-
humid vears.

According to the Koeppen and Trewartha (1968) classifica-
tion, Antelope has a Dsb climate; i.e., a subhumid, cool
temperature (microthermal), continental highland climate
with warm summers and cool winters (Db) and a drought in
summer (s). This climate is found in the upper parts of
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Rajneeshpuram and the surrounding area. The lower parts have a
BSk climate, i.e., a cold (k), semi-arid (P) steppe (S) climate.

According to the Thornthwaite (1931) classification, Antelope
has a CC'd climate. This is a subhumid (C) microthermal (C')
grassland climate with drought all year round (d). This climate
is found in the upper parts of Rajneeshpuram and the surrounding
area. The lower parts have a DC'd climate. This is a semi-
arid (D), microthermal (C') steppe climate with drought through-
out the year. The water supplies in winter are not efficient
for plants because of the frost; that is why the winter surplus
is not counted.

According to the Thornthwaite (1948) classification, which is
the most sophisticated classification so far available, the
entire area of Rajneeshpuram has a CjC'yd climate. This is a
dry subhumid (Cj), microthermal (C';) climate with a little
moisture surplus (d) in winter. (For details of the definition
and calculation of climate formulas, see Appendix 3.)

Climatogram of Antelope Figure 2
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Siginificant local variations in climatic conditions occur
because of widely varying topography such as mountains, broad
valleys, ridges and narrow canyons. The wind, rain and snow
tend to follow major valleys. There is a funnel effect in
canyons: the wind accelerates through these narrow channels.

It has been observed from November to April that the snow and
rain come mainly from the southwest, down from the higher
elevations, along and controlled by the main valleys, especially
along Suzuki, Farid and parts of Kabir creeks. Generally, it
has been observed that the higher elevations of the City,

Gautam the Buddha Grove and Desiderata Canyon, receive more
precipitation and are cooler than Jesus Grove, which is located
at a lower elevation and in a wind-and-rain shadow created by

a ridge that lies to the west. On the other hand, there are
occasional periods of inversion during the winter. Temperatures
in the Radha River Basin then tend to be several degrees lower
than in the higher City areas.

Incumbent in the developmental process for Rajneeshpuram has
been the recognition of the need for securing and maintaining
weather information to permit adequate planning for transpor-
tation, communication and drainage systems, shelter, water

availability, marketing services, tourism and emergency ser-

vices. For the past six months, weather data have been gathered
and maintained from 14 weather stations in and around Rajneesh-
puram. (See Map 3, next page.) All are equipped with precipi-

tation measurement devices and thermohydrographs (recording
instruments for the measurement of temperature and humidity),
and one station records barometric pressure as well. 2although
not associated with established weather station sites, an
evaporation tank has been maintained at the Jesus Grove sewage
lagoon site for one month to provide information on surface
evaporation rates. The weather stations are serviced on a
weekly basis. All weather data are collected and stored in
the community record system at Rajneeshpuram. The climate
monitoring program in Volume 2 gives the details of the planned
extension of the weather stations and their equipment.

Directly related to certain weather factors is the measurement
of surface water flow and groundwater supplies that affect the
City's water supply. This aspect is addressed elsewhere in
this Plan; see the chapter entitled "Setting and Natural En-
vironment: Water."
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PLANNING AREA - Climate Stations

Map 3
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II. SETTING AND NATURAL ENVIRONMENT

2. LAND

DRAINAGE AND TOPOGRAPHY

The natural boundary of the area in which Rajneeshpuram is
located is the drainage divide of the catchment of Gautam the
Buddha Creek, Farid Creek and Kabir Creek. With an arc of high
mountains to the west, south and southeast, its shape is that
of a large amphitheater. The area is open to the northeast

and east, where the above-mentioned creeks flow into the

Radha River, which comprises the eastern boundary of the
catchment. The mouths of Gautam the Buddha and Kabir creeks
lie only one mile apart. The main drainage and topographic
features are shown on Map 4 on the following page.

The high circle of mountains starts at Francis Mountain
(4,274 feet) and proceeds southerly to Dharma Ridge (which
rises to 4,745 feet), then curves eastward to Rishabh Mount-
ain (4,092 feet), then northeastwards to Boehme Mountain
(4,150 feet), Daruma Ridge (3,008 feet), Parshvanath Mount-
ain (3,333 feet) and Kanahappa Ridge (3,157 feet) to Shiva
Mountain (2,122 feet) and the confluence of Kabir Creek and
the Radha River. Two significant topographic divides separate
the catchment and drainage into three broad systems. North of
a ridge trending in a general easterly direction between
Gautam the Buddha and Kabir creeks the drainage is all
through Gautam the Buddha Creek to the Radha River. East of
the divide formed by the Daruma Ridge, Parthvanath Mountain
and Kanahappa Ridge, the drainage is mostly eastwards direct
to the Radha River wvia short, steep tributaries. Bheeka
Creek, which flows along the southeastern boundary of Rancho
Rajneesh to the Radha River, is the only sizable creek in
this drainage system. Between these two divides, about 100
square miles of land drains either directly or through Farid
Creek to Kabir Creek. Ultimately, all runoff flows into the
Radha River. The area has numerous springs. Most, like the
creeks, are seasonal but a few are perennial (e.g. Vimalkirti
Springs). Generally, the creeks and springs are dry from July
to November.

The topography of the area surrounding Rajneeshpuram can be
termed mountainous highland. The hills and mountains have
different shapes due to their different rock composition.
The following land forms have been observed:
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- dome-like forms with low-angled convex summits and
steep convex slopes;

- table-like plateaus and cuestas with partially stepped
steep concave slopes and almost vertical sections in
hard rocks; irregularly shaped mountains with many rock
outcrops on straight steep slopes;

- hilly to gently undulating sections with a generally
flat but irregular surface.

The valleys show the following forms:

- V-shaped narrow valleys with steep convex slopes or
canyons with almost vertical slopes. These forms have
high gradients, a stepped longitudinal profile, and no
or only a narrow valley floor.

- flat-floored, broadvalleys with steep convex to low-
angled concave slopes; the valleys commonly contain
valley-£fill alluvium of Holocene age, which is dissected
down to 10 to 15 feet by the meandering river, thus
forming vertical undercut slopes and a river terrace
above. These young incisions are called arroyos. They
contain a low waterbed, a high waterbed, and a terrace-
like high flood bed.

- side valleys that often widen and have alluvial fans
at the places where tributary streams drain to the main
river. The alluvial fans in places force the river to
shift to the opposite side of the main valley. The
mentioned valley £ill and these fans are the only really
flat areas in the local area.

GEOLOGICAL HISTORY

A study of the geological processes that have been building
and altering the land since ancient times will give a better
understanding of the present landscape and of the character,
potential and limitations of the land surrounding
Rajneeshpuram. The following is a reconstruction of the
events leading to the present land form:

The area, as we now see it, began forming during the
Cretaceous Period, more than 60 million years ago. Thou-
sands of feet and sediment were deposited in shallow marine
seas and deltas. The seas withdrew and a long period of
erosion followed. The slaty rocks (Muddy Ranch Phyllite)
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and conglomerates found in the steep smooth-surfaced hills
surrounding the Jesus Grove area represent the rocks formed
during the Cretaceous Period.

Since this time, eastern Oregon has been a land of volcanoes,
mountain building and erosion. Around 50 million years

ago (during the Eocene Epoch of the Tertiary Period), the
region was a huge inland basin with shallow slopes above
broad flood plains and numerous lakes. The next 10 million
years saw intense volcanic activity from widely scattered
centers that resulted in the accumulation in places of more
than 5,000 feet of lavas and pyroclastic rocks of various
composition, interlayered with lacustrine and fluvial
deposits,

This thick sequence of rocks, now called the Clarno Forma-
tion, occupies most of the ranch. Geologists have divided
the Formation into upper (younger) Clarno and lower (older)
Clarno rocks. The events that led to this division are
significant in that they have greatly affected the nature
and shape of the land ever since.

The lower Clarno rocks, which represent the bulk of the
Clarno formation, were formed mainly from airborne ash and
ash flows falling into water. Reworking by the water has
formed thick deposits of soft tuffaceous sediments, mudflows
and claystones. Well preserved abundant plant fossils found
in Clarno rocks in the region indicate a subtropical, humid
forest environment. Palms, figs, avocados, pecans, walnuts,
and oaks were growing. Fish, tapir, rhinoceros, crocodile
and horse remains have also been found. Interbedded with
these sediments are some local lava flows that have rapid
lateral and vertical variation in composition.

A long period of volcanic gquiescience followed, during
which a red soil horizon of variable thickness formed in the
subtropical humid forest conditions. This ancient red soil
(called Saprolite), rich in petrified wood, is now exposed
on the surface in numerous places on the ranch.

A brief but intense period of crustal compression from the
northwest-southeast directions then happened. The lower
Clarno rocks were uplifted, gently folded along northeast-
erly trending fold axes, and down-tilted in the same north-
easterly direction. This folding and tilting has shaped
the direction of the rivers and led to the amphitheater
landform existing today.
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A brief, highly variable period of volcanic activity then
occurred in a few localized areas. The rocks are mainly
lava flows, breccias and domes with some interbedded tuffs
and ash deposits. 1In places such as Desiderata Canyon and
Gautam the Buddha Grove, these upper Clarno deposits are
represented only by a thin andesitic lava flow with or
without an overlying thin red saprolite soil horizon.
Numerous volcanic vent plugs, dikes and irregular bodies
have intruded into the Clarno formation rocks. These
intrusions stand out today as near-vertical, high, resis-
tant peaks.

The present day greasy, crumbly clayey appearance of the
Clarno rocks can be attributed to alteration that took place
during and after deposition. Physical alteration was caused
by lava flow movement brecciation and by the shrink crack-
ing (jointing) that happens as lavas cool. Faulting, fold-
ing and crushing were caused by subsequent earth movement.
Chemical alteration was caused by lava head and chemical
effects, by hydrothermal solutions and by erosion. Altera-
tion products are generally clays (mostly bentonitic swell-
ing types), calcite and oxidation minerals. Tuff beds lost
their original ash fragmental texture and now appear as
claystones.

As a result of all this alteration, the rocks today are
characterized by numerous calcite and quartz veinlets; by
red, blue and green discoloration and coatings, and by the
in-fillings of gas~-formed cavities by silica minerals that
rock hounds collect as agates, Jjaspers, cryvstals and thunder
eggs. The soils are characterized by the ubigquitous swell-
ing clays that develop the typical popcorn-like appearance.

The next major geologic event commenced some 36 to 40 mil-
lion years ago with eruptions of a widespread welded
rhyolite ash flow. These eruptions were in the form of what
is known as nuee ardente or "glowing avalanche." Dense
clouds of incandescent volcanic glass flowed rapidly, hori-
zontally, in a gaseous, viscous state. The heat of the
ashy glass welded the deposit together. Uneroded remnants
of these eruptions exist in the northwest parts of the
ranch. A lengthy period (perhaps 15-20 million years) of
mainly silica-rich volcanism followed, which deposited the
rocks now known as the John Day Formation (Oligocene-
Miocene). Rhyolitic ash was blown eastward into what is
called the John Day Basin from erupting volcanoes centered
in and east of the Cascade Mountains. The John Day Forma-
tion consists of about 4,000 feet of mostly interbedded
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rhyolite flows, domes, welded ash flow sheets, ash fall
deposits, water-laid tuffs, and intrusives. The Clarno and
John Day beds in the region are world famous for an abund-
ance of fossilized bones, leaves and petrified wood.

Archaic large mammals such as the titanotheres, and small
ancestors of modern mammals such as the four-toed forest
horse Eohippus, which was the size of a fox terrier, roamed
subtropical forests during the Eocene Epoch. Many impor-
tant links in the evolutionary chain of mammals have been
found in the John Day fossil beds. For example, the three-
toed horse Mesohippus, which was a forest dweller the size
of a sheep, had teeth for browsing instead of grazing. Only
a few scattered leaf fossils have been found in proposed
City areas but developers and residents will be alert for
finds that may add to the scientific knowledge of the region.

Again, a long period of volcanic quiescence followed, accom-
panied by extensive erosion and removal of much of the John
Day rocks. About middle Miocene time (perhaps 15-18 million
years ago) extensive horizontal basalt lava flows (Columbia
River Group) covered the entire region. These columnar
jointed flows, in some places several hundred feet thick,
form the present Deschutes-Umatilla plateau extending from
near Antelope towards The Dalles. The present landscape of
the northwestern parts of the Gautam the Buddha Creek catch-
ment is greatly influenced by regional major landslide
activity that probably originated during the Pleistocene
(generally considered to have occurred in the past one million
years) when the climate was much wetter than today. Huge blocks
(as big as three miles by 1.5 miles) of the more competent
Columbia River basalt (and in places John Day welded ash-flow
sheets) slid over softer, less competent tuffaceous clayey
layers of the John Day and Clarno formations. The huge land-
slide movements broke up the sliding masses and crushed and
gouged the underlying rocks, rendering the slide areas more
susceptible to erosion. These areas today are distinguished
by subdued undulating topography with chaotic masses of

angular blocks and unsorted mixtures of basalt and tuffaceous
debris.

Since this time the only significant volcanic activity has
been the deposition of several feet of ash and pumice which
may have come from the Mazama eruption (Crater Lake, near
Bend) some 6000 years ago. Small areas of uneroded sandy
remnants of this deposit are found in several places

in Rajneeshpuram.
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GEOLOGICAL INFLUENCES OF LANDFORMS

Landforms throughout the area can be seen to reflect the
local geology. The extreme lateral and vertical variation
in rock type, hardness, secondary alteration and structure
has resulted in irregular local changes in land form.

Lower Clarno formations contain generally soft clayey tuffs,
ash deposits, claystones and red saprolite. These are more
susceptible to erosion and have commonly formed broad val-
leys with rounded, smooth-surfaced hills. These features
are well illustrated in Desiderata Canyon.

Upper Clarno rocks are typically hard lavas, which, being
more resistant to weathering, have formed ridges, cappings
and steep steps on slopes. Lava flows commonly have "break-
away" features; i.e., steep cliff edges with cooling joints
and a broken, crumbly rock appearance. These features can
also be seen in Desiderata Canyon in areas of steep slopes.

The ancient landslide area in Gautam the Buddha Grove and
the surrounding area has its own peculiar land form: irreg-
ular but more subdued undulating hills, sag ponds, and
chaotic blocks and piles of rock debris. This area has a
"stepped plateau" appearance. Some of the buttes and pro-
truding dominant peaks seen in the Jesus Grove area and
throughout the ranch are ancient volcanic vent plugs, dikes
and other vertical intrusives, and some are erosional rem-
nants of lava flows. Devateertha Rock, a local scenic feature
in Section 31 T8S R19E, is a vertical intrusive lava that
displays near-perfect cooling joint columns.

The outstanding "hoodoo" type formations (nature's rock
carvings) such as the balanced rocks that can be seen along
the county road in Section 35 T85 R18E, are a result of
irregular erosion of horizontal strata of varying hardness
(in this locality, tuffs). This effect is common in cli-
mates where most rainfall is concentrated during a short
period of the year. Weathering of lavas and hard tuffs
commonly forms near-vertical cliffs that appear to protrude
out of steep straight slopes. This feature can be seen at
the entrance to Desiderata Canyon.
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DESCRIPTION OF GEOLOGIC FORMATIONS (See Map 5, next page)

ALLUVIAL DEPOSITS
Unconsolidated silt, sand and gravel
LANDSLIDE DEBRIS

Chaotic masses of angular blocks: basalt and tuffaceous
sedimentary rocks. Debris flows, talus piles.

JOHN DAY FORMATION

Tuff,'tuffaceous sedimentary rocks, claystones, whitish,
brown to green. Abundant plant fossils.

Welded ash flow sheet (welded tuff) brown to reddish.
Typified by elongated collapsed pumice lenses of
various colors; hard; glossy in places.

UPPER CLARNO FORMATION

Andesite flows and flow breccias. Minor rhyolite and
rhyolitic tuff.

Rhyolite flows and domes - reddish-grey, brown and
purple, flow banded.

LOWER CLARNO FORMATION

Saprolite - red to brown. Ancient soil horizon.

Abundant petrified wood. (May also be present in
places at base of John Day Formation and in Upper
Clarno.)

Bedded yellow-brown tuffs, grey claystones, minor
sandstones and conglomerates.

SLATE (Called Muddy Ranch Phyllite)
MAFIC INTRUSIVE ROCKS
Andesitic to basaltic composition. Age unknown.

(Modified after Robinson (1975) by field mapping, air photo
interpretation, drilling and geotechnical investigations.)
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PRESENT LANDSHAPING PROCESSES

The major geomorphological processes shaping the present
landform are weathering, erosion, and the deposition of
eroded material. These processes are universal but their
local impact is influenced by a combination of changing
‘factors including climate, geology, relief and land use.
Land use 1s the main variable influence that can result in
either a deceleration or an acceleration of the erosional
processes.

Proper land use, in keeping with the natural environment,

is dependent on an understanding of the natural processes

acting on the land and the factors that influence the

effect of these processes.

The following is a summary of the main influencing factors:

Climate

- Very low precipitation in summer but occasional high
floods after thunderstorms and during the snow melting
period;

- High evapotranspiration in summer causing a number of
arid months that keep the rate of groundwater recharge
low, dry the soil to a considerable depth and hinder
vegetative growth;

- Strong frost action (a high number of freeze-thaw cycles)
in winter causing the disintegration of rocks and several
creep processes in the soils;

- High soil moisture content in spring (favoring creep
processes) .

Geology

- The cracked, broken and altered character of the rocks;
- The irregular distribution and variation in rock type;
- The interlayering of hard and soft formations;

- The high content of soft, easily erodable ash and clayey
formations; ‘
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~ The development of bentonitic clay soils that expand when
wet and shrink when dry;

- The northeasterly down-tilting of the land;
- The effect of regional Pleistocene landslide activity;

- The existence of a highly erodable fill in the main
valleys.

Relief

- High inclination of the valley bottoms, from approximately
4,000 feet in the high southwestern catchment to 1,300 feet
at the Radha River in the northeast, causing a quick
runoff;

- High inclination of slopes due to the rapid downcutting
or undercutting of the rivers, causing several types of
~ gravitational downslope movements such as rock fall,
soil creep and soil flow.

Land Use

- Overgrazing, causing the deterioration of the vegetation,
increased runoff, and the formation of cattle trails with
the downhill trampling and compaction of soils;

~ Construction-related installations such as roads and
gravel pits, which can accelerate erosion and destabilize
slopes if due care is not taken;

- Farming with the necessary clearance of vegetation and
other obstacles that would hinder erosion;

- Off-road traffic, resulting in the disturbance of vege-
tation and soils by vehicles and machines.

The most important land-forming processes acting on the
various landforms of the City and the ranch in general are:

Slopes

Gravitational processes such as rock fall and creep as well
as unconcentrated slope dgenerally are more important
than rill and gully erosion. There are only a few slopes on

which the latter type of soil erosion has taken place; one
is beside Devateertha Rock.
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Slopes having predominant rock fall are usually situated
beneath steep, high rock outcrops. These slopes have a
straight boulder-controlled slope with an angle of repose

of approximately 350, very sparse vegetation and a high
infiltration capacity due to a thick mantle of coarse
material. The debris transported downslope is released from
the hard lava and other rock outcrops mainly by frost action.
The slopes with predominant creep processes and unconcen-
trated slope wash are mostly convex. These slopes

as in Jesus Grove, are developed on rocks such as slate,
tuff and rhyolite. They are covered with either a thick
weathering or a soil mantle, or with numerous layers of

fine debris that thicken towards the foot of the slope.
(This is the case within the slate area.) The soil on these
slopes is generally very soft, porous, loose, permeable, and
eroded in many places. The creep processes consist of down-
slope movements due to frost action (mainly by needle ice),
oversaturation of the soil with water and conseguent soil
flow and downhill trampling by animals.

If, during heavy downpours, rills or small gullies are
formed, they will be closed again by these creep processes
if the surface material contains enough fines. This illu-
strates the very active erosional processes on these slopes.
Slopes that are shaped entirely or in part out of the abun-
dant bentonitic clay are also very profound. The clay ex-
pands and shrinks during wetting and drying. This process
may lead to mass soil movement and causes a popcorny soil
surface. The swelling may disrupt the grass cover, exposing
the clay to wind and runoff. The clay becomes powdery when
dry and 1is easily removed. :

V-Shaped Valley Bottoms and Alluvial Fans

These landforms are very active, and flooding can take place
during heavy downpours. This can be seen, for example, in
the lower part of Cha'n Canyon where flood debris is
suspended in juniper trees some 10 feet above the creekbed
in places. The alluvial fans at the end of the tributaries
are the result of flowing water and are generally not, or are
only slightly, dissected. This means that they are still
active and adequate drainage channels must be provided to
protect house and road construction as well as farming.
Another example of this situation can be seen at the new
vineyard at Rabiya Barn, near the Jesus Grove area.
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Valley Flats

These forms, some of which can be seen in Jesus Grove, are
built up by a valley £ill of 20 to 80 feet of well sorted
and stratified unconsolidated sand, silt and loam with
occasional layers and lenses of coarser debris above fluvial
sand and gravel. The upper fine material is an alluvial
flood plain deposit consisting mainly of the suspended load
of the river, which did not transport much bedload at these
times because of the dense grass cover of the entire land.
The Mazama ash is found in the middle part of the sediment,
showing that it is of Holocene age and was deposited until
recently. The valley flats are very suitable for farming.
They are, however, highly subject to erosion because the
meandering creeks have incised arroyos 15-20 feet deep into
the alluvium and are working actively at their undercut
slopes where not protected by current erosion control
measures. Thus the amount of arable land will continue to
diminish if the erosion is not checked. According to field
evidence in the area around Rajneeshpuram and to reports of
past managers of the former Muddy Ranch, the incision of the
arroyos is not older than 50 to 100 years and is the result
of the desertification processes that turned large parts of
the area from a lush grassland to a semi-desert. The main
causes were overgrazing and the resulting destruction of
vegetation and compaction of the soil by trampling animals.
The arroyos of Kabir and Farid creeks are the most spec-
tacular examples of the presently active processes of soil
erosion {accelerated erosion, man-made erosion). In the
tributaries, they are replaced by big gullies on the valley
bottoms.

Another form of active erosion, seen for example near the
Rajneesh Airstrip, is piping (subsurface wash). This kind
of erosion works by means of sinkholes and subsurface pipes
that carry the eroded material to the creek. It is also
active in gullies in the Clarno clay beds.

The "Hazards" subchapter beginning on page 91 contains
additional localized geotechnical descriptions of land
conditions specifically within the City boundaries.

AGRICULTURAL LAND

In order to determine the specific soil conditions and the
agricultural and range capability of the land within the
City, detailed on-site investigations have been conducted by
consulting experts. ASCS surveys are "not intended for site-
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specific evaluations...The findings of an on-site
investigation takes precedence over the published report...."
(George Green, ASCS) The following reports are available and
can be viewed in the Rajneeshpuram planning office:

l.
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Preliminary Geotechnical Reports dated April 30 and
June 14, 1982, by Century West Engineering Corporation.
The prevailing soil and geologic conditions were det-
ermined by investigations that included:

- review of pertinent published and unpublished maps and
reports;

- review of 1 inch = 1000 feet stereoscopic aerial
photographs and enlargements to 1 inch = 400 feet,
which were made especially for interpretive and
planning purposes in February 1982;

- geologic mapping of major soil and geologic units;

- examination of 30 backhoe trenches in Gautam the
Buddha Grove, 30 in Desiderata Canyon, and seven in
Jesus Grove, all of which were logged and sampled for
laboratory testing and the samples tested for soil
classification, maximum density, optimum moisture
content, grain size distribution, shear strength
parameters, Atterberg limits, expansive potential in-
place density and moisture content;

- analysis of representative soils in Gautam the Buddha
Grove for nitrogen, potassium, phosphorus, pH and
organic matter to guide agricultural productivity
evaluation and provide revegetation guidelines.

Agricultural Capability Report, March 24, 1982 by CES,
Ltd. (Terrence M. Rahe)

This report includes the results of preliminary field
reconnaissance and two days of on-site investigation at
Gautam the Buddha Grove. The objective of this field
mapping was to increase the detail of the existing
generalized Soil Conservation Service mapping so that a
precise agricultural capability determination could be
made. The 1982 1 inch = 1000 feet aerial photographs
and enlargements to 1 inch = 400 feet of Gautam the
Buddha Grove were available for additional ground con-
trol and precise delineation of soil units.




Basic soil criteria utilized in the establishment of
soil delineations as well as the format and symbols
used in this report are as outlined in the Soil Survev

of Trout Creek - Shaniko Area, Oregon of 1970. 1In
addition, appropriate Soils-5 sheets were consulted as
necessary. (Single phase sheets are not yet available
for this mapping area.) This mapping and the associated
soils sheets were also discussed with the Trout Creek -
Shaniko survey author, Mr. George Green of the USDA Soil
Conservation Service Office, State Office, by Mr. Rahe.
Samples were collected on-site, thawed and analyzed for
texture and color. Texture was determined utilizing
field texture technique in conjunction with hydrometer
testing where necessary for verification. Color was
determined utilizing the Munsell scale as described in
soll taxonomy AH436, U.S. Dept. of Agriculture Soil
Conservation Service. Estimates of stone content were
also accomplished according to the AH436 handbook.

The map base utilized in field investigation and includ-
ed with this report is a 1 inch = 660 feet topographic
sheet (1066). Previously excavated geological test

pits were utilized for location and soil profile infor-
mation where possible. A survey line with location
stakes also transected the property and assisted in the
determination of the location and extent of soil bodies.

Range Suitability/Capability Analysis, February 20, 1982
by Agri-Tech (Glenn R. Adams)

The City areas were field mapped to determine the cur-
rent range conditions, range suitability and grazing
capacity. The mapping was done using existing soil type
designations developed by the Soil Conservation Service
and described in the Soil Survey of Trout Creek-Shaniko
Area. The soil survey lists certain range site descrip-
tions for certain soil types. These are described in
Range Site Handbook for the John Day Resource Area of
Oregon. The general method used is described in the
Soil Conservation Service's National Range Handbook.
Rerial photograph enlargements at a scale of 1 inch =
400 feet, made in 1982, were used for accurate mapping
control.

The following is a summary of the findings made by the geo-
technical, agricultural capability and range capability
investigations:
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Gautam the Buddha Grove

Gautam the Buddha Grove was given special attention in the
investigations because it is the largest of the three areas,
the majority of the development will happen there, and the
SCS soil survey contains soil complexes mapped together as
one unit due to the regional mapping scale used (1 inch =
2,640 feet). The mapping done by CES, Ltd. was at a base
scale of 1 inch = 660 feet. This has allowed much finer detail
and the delineation of many soil bodies that are accepted as
inclusions in the SCS mapping guidelines. In some areas, such
as the Curant-Tub series, the individual soils are still not
completely delineated because even the new base map is too
small to demonstrate their relationship and extent.

The soil units mapped are shown in Map 6 on the next page.
A full description of each unit mapped is given in the CES,
Ltd. report. In general, th= major units were identified as
the Curant and Tub Silt Loam, Day Clay, Rock Outcrops,
Rough Broken and Stony Land, Simas Series and Willowdale
Loam. Included in the mapping is a series of symbols that
represent a special condition found in Gautam the Buddha Grove.
Several of the series are not normally found with stone cover.
Rather than create numerous stony taxadjuncts for each series,
the stony areas (more than 20% cover) have been outlined.

The CES, Ltd. report concluded that the area contains a very
small portion of tillable soil. More soil is suited for range
use, but adverse site conditions that include heavy stone
cover in some areas, the presence of rock outcrops, shallow
soils, steepness of slopes and the level of depletion due

to erosion, severely limit its potential productivity.

The only soil that has potential for tilling is contained in
about 30 acres mapped as Willowdale Loam (see Map 6 on the
next page). It is a well-drained alluvial soil having an
effective rooting depth of 40 to 60 inches. Included with
this soil in mapping were areas of Rail Soils, medium-
textured gravelly soils and Riverwash. The capability unit
is IIW. The small pockets of Willowdale Loam are presently
inaccessible and there is insufficient water available for
irrigation.
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- Creeks

Note: Gautam the Buddha Grove is 34% of City Area guc m reer
2000

Ref: CES, Ltd. Soil Capability Report (3/24/82)
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GAUTAM THE BUDDHA GROVE - Soil Capability Classes
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Class % of Total
B cCapability Class VII and VIII 380 acres 18%
Bl capability Class VI (Very Stony) 104 acres 5%
&8 Capability Class VI (Regular) 212 acres 10%

Capability Class II 30 acres 1%

Note: Gautam the Buddha Grove (726 acres) is 34% of Total City (2,135 acres)
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Ref: CES, Ltd. Soil Capability Report (3/24/82)
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*In the following discussion it is important to
distinguish between comments which refer to the
capability class and those which refer to the
soil productivity. These two terms are not
interchangeable and an understanding of the
discussion which follows is dependent upon
separation of the two terms.

"Substantial deviation from the survey soil
series descriptions are included in the follow-
ing narrative. Deviations are noted where
major physical characteristics which affect
agricultural capability varied substantially
from the characteristics as mapped. These
characteristics include such soil parameters
as soil texture, which includes the percent

of stones, and slope. A major consideration
in this mapping area was the number of rock
outcrops which occur. The enclosed map
attempts to locate the majority of these
areas. Virtually every area on the property
is dotted with significant numbers of rock
outcrops. The characteristics on these areas
are described below. Several soll series also
exhibited surface stoniness beyond those
normally associated with the series.”

Several conditions that are unique to Gautam the Buddha
Grove should be considered in evaluating the actual agri-
cultural productivity. The Pleistocene landslides have
covered much of the surface with basalt blocks and rubble.
Erosion of these blocks has released individual cobbles,
which are now widespread over the surface soils forming more
than 90% cover in places. Again quoting from Mr. Rahe's
report:

"Large numbers of rock outcrop, rubble land
areas would reduce the overall productivity
of this parcel substantially. It is pos-
sible to outline on the map those areas
which constitute Rough Broken and Stoney
Land. An effort has been made to outline
those extensive areas which may have 20%
coarse fragments or more on the surface.
Virtually every south-facing slope has
enough stone, cobble and gravel cover to
further limit productivity. A large area
to the south of the central ridge line and
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Capability Classes

To compute the percentages of each soil capability class,
the Gautam the Buddha Grove boundary was superimposed on the
soil map (see Map 7, page 44). The breakdown is as follows:

Gautam the Buddha Grove Soils Distribution

Capability Class Acres % (rounded off)
VII and VIII 380 52%
66%
VI with 20% stone cover 104 14
VI 212 29%
IT 30 43
TOTAL 726 acres

The CES, Ltd. report says that, following SCS guidelines for
agricultural capability, any spatial computation of Class
VII land should include Class VI areas with 20% or greater
stone cover. Sixty-six percent of the Class VI soils fall
in this category. In assessing the actual agricultural pro- .
ductivity potential of the soils, the CES, Ltd. report has
gone into a detailed discussion to point out that the agri-
cultural productivity of the soil is severely limited. This
discussion is repeated here in part:

"Recent study on this subject (capability versus
productivity) by Dr. Herb Huddelston, Extension
Soil Scientist at Oregon State University, shows
very poor agreement between capability unit and
measured productivity. As a result, an entirely
new system for measuring productivity has been
devised for common soils in the Willamette
Valley. A separate and unrelated project by

the United States Department of Agriculture

Soil Conservation Service at the national level
is developing a productivity rating which it
hopes will better reflect actual agricultural
production value. These studies point to the
importance and validity of looking at soil
factors which affect the soil's actual
productivity.
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along the western limit of the project areas
has a coarse fragment cover between 20-40%.
The Soil Conservation Service utilizes a ,
stone cover of 20% or greater, as a criterion
for identifying Class VII lands in the Trout
Creek - Shaniko Area. The areas of Class VII
soil on Map B combined with the areas posses-
sing stone symbols best represent the extent
of soils possessing characteristics of Class
VII soils.

"North-facing slopes in this area commonly have
Loessal deposits of silt loam with few gravels
and cobbles. Due to severe overgrazing and
subsequent erosion the depth of these deposits
has been substantially reduced. As a result,

a lag deposit consisting of 20-70% coarse frag-
ment cover was observed. This condition would
substantially reduce observed agricultural pro-
ductivity on north slope sites.

"Lag deposits of coarse fragments were also
observed in the areas mapped as Day Clay.

This was particularly evident in the southern
portion of the study area. Day Clay is usually
not recognized as having a coarse fraction in
the surface layer. This condition makes manage-
ment of the Day Clay even more difficult and
lowers its potential productivity.

"Several areas adjacent to the two major
drainageways in the northern part of the
survey area had very steep slopes of greater
than 70%. The horizontal extent was inade-
quate to allow their delineation. Their
existence nonetheless lowers the management
and production potential in these areas.

"In summary, this mapping area contains a very
small portion of tillable soil. A larger
amount of soil is suitable for range use but
the extenuating conditions which include stone
cover and such irreversible things as erosion,
lower its actual productivity substantially.

In addition, the persistent presence of rock
outcrops, shallow soils, and rough broken and
stony lands make the site difficult to manage
and limit severely its potential productivity."
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The Range Suitability/Capability Analysis also concluded
that the range conditions are poor to very poor due to
rocky condition, steep slopes, and overgrazing by sheep
and cattle.

Under climax conditions, the vegetation would include the

following species: blue bunch wheatgrass, Thurber needle-

grass, Sandberg bluegrass, various forbs and a small per-

centage of gray rabbitbrush and big sagebrush on the south
slopes; Idaho fescue, blue bunch wheatgrass, various forbs
and a small percentage of wheatgrass and big sagebrush on

the north slopes; giant wildrye, Idaho fescue, bluegrass,

and various forbs along the stream bottoms.

The following is a summary from the Agri-Tech report (which
also applies to Jesus Grove and Desiderata Canyon) outlining
the succession of events caused by continued overgrazing

as these relate to the present carrying capacity of the land:

"Juniper encroachment - Prior to 1900, juniper was
mostly confined to rocky south-facing slopes,
ridges and dry canyons. Since 1934, the area
dominated by juniper has increased by approxi-
mately 800%. Overgrazing by extremely large
numbers of livestock from 1840 to 1920,

followed by severe drought of the 1930's,
brought about range deterioration. This over-
grazing probably has continued until recently.
The deteriorated condition provided space for
juniper encroachment. As juniper occupies a
site, opportunity for desirable forage species
to reestablish themselves is severely decreased.
The majority of the juniper is less than 90
vears old.

"Sagebrush/matchweed (snakeweed) =~ As noted in
the Soil Conservation Service (SCS) range site
guides, sagebrush in excess of 1-2% of the
plant community is an indicator of deteriora-
ting conditions. This was generally the case
on many of the sites analyzed. It has little
forage value and is an undesirable plant when
existing more than only occasionally.

"Cheatgrass/medusahead - On a large percentage
of the sites, cheatgrass comprised the majority
of the forage production. This is an annual
species with very poor dependability, due to
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its shallow root system and annual nature. It
is an invader species that also indicates poor
conditions if abundant. The period of time it
is available is very short as it usually dries
out early in the summer.

"The most undesirable invader annual grass species
in this country is medusahead. 2all of the clay
soil type and many of the loams are almost
completely occupied by this annual grass. While
it may look green during the summer, it is very
unpalatable and nearly worthless as forage. The
Gautam the Buddha Grove area is considered suit-
able when considering slope and soils, but pre-
sently it is covered by medusahead. This factor
makes its grazeability questionable. The stock-
ing rate is very low and the control of medusa-
head is difficult and costly. A "rule of thumb"
in the Bureau of Land Management is to consider
range with stocking rates of more than 32

acres per animal unit month (AUM) to be unsuit-
able until successfully reseeded. 607 acres or
84% of the Gautam the Buddha Grove area is in the
40 acres/AUM category and would probably be con-
sidered unsuitable by BLM standards. In all three
areas, there are 754 acres with a stocking rate
greater than 32 acres/AUM or 38%. If this 38%
unsuitable is added to the 22% unsuitable (for
steep slopes and rocky conditions), we have 60%
of the total area that would be considered un-
suitable at the present time.

"In summary, of the 1,995 acres analyzed, 22% is
unsuitable due to rocky conditions and steep
slopes; of the 78% suitable, 12% is in fair
condition and 66% is in poor condition. In its
present condition, the average stocking rate is
27 acres/AUM, and there are 76 AUM available or
enough feed for 76 cows for one month.

"From this analysis and those done by BLM person-
nel, it is estimated that the average stocking
rate on Rancho Rajneesh would be 25 acres/AUM.
When considering the total range available
(64,229 acres private + 14,890 Bureau of Land
Management lease = 79,119 acres) at 79,119 acres,
and applying this stocking rate, we have 3,156
animal unit months available from the Rancho
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Rajneesh rangelands. If the proposed 1,995
acres were removed from range production, it
would constitute a 2% loss to the grazing
capacity."

The Agri-Tech report sets out recommended procedures and
estimated costs to rehabilitate the rangeland to a viable
productive unit. Procedures for juniper and medusahead con-
trol include hand thinning, mechanical and chemical treat-
ment and seeding at an estimated cost of $75/acre. Spring
development would cost $1000/spring. In addition, consider-
able fence construction would be necessary. The areas of
abundant rock cover, expansive clay soils and steep slopes
are not suited to mechanical treatment. Improvement tech-
niques would be limited to a proper livestock management
with adequate rest and herbicide spraying where feasible.

In summary, 4.1% (30 acres) of Gautam the Buddha Grove is a
potential agricultural resource. The commercial realization
of this potential is dependent upon the City development for
road access and for the supply of adequate water and labor
for intensive agriculture.

The majority of the land, some 66% (484 acres out of a total
of 726 acres) is considered Class VII and VIII. About 29%
(212 acres) is Class VI capability. Current inventories
show rangeland to be in poor to very poor condition. Expen-
sive treatment methods would be required to restore the po-
tential range productivity and extenuating conditions exist-
ing on the site will limit rehabilitation attempts. The
carrying capacity for grazing on suitable lands in Gautam
the Buddha Grove 1is severely limited.

Desiderata Canyon

The soils as mapped by the SCS are shown on Map 8, on the
‘next page.They consist of Day Clay, Currant and Tub Silt
Loams, Simas Very Stony Clay Loam, Simas Cobbly Silty Clay
Loam, undifferentiated Simas soils, and Lithgow and Sorf
soils. The capability class analysis is as follows:
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DES | DERATA CANYON - Soil Capability Units Map 8
\\
........ '“‘... ...":_.' SmF
SIE

Map Unit Symbol
Day Clay - Class Vlle DaE
Curant and Tub Silt Loams (47 - 70% Slope) - Class Vlle P
Simas Very Stony Clay Loam - Class Vllis SmF
Curant and Tub Silt Loams (8 - 40% Slope) - Class Vle e
Lithgow and Sorf Soils - Class Vle LaE
Simas Cobbly Silty Clay Loam - Class Vle g

. . SiE
Simas Soils - Class Vle

SnE

Creeks. . Bl " xwo @
Note: Desiderata Canyon is 21% of City Area
Ref: CES Ltd. Soil Capability Report (3/24/82)
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DESIDERATA CANYON - Soil Capability Classes
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Classes % of Total
Bl Capability Class VII and VIII 222 acres 10%
L1 Ccapability Class VI 223 acres 10%
C3 capability Class Il through V 0 acres 0%

Note: Desiderata Canyon (445 acres) is 21% of Total City Acreage (2,135.5 acres)

——— Creeks ns;,ujn FEET o m@

Ref: CES, Ltd. Capability Report (3/24/82)
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DESIDERATA CANYON SOILS DISTRIBUTION
(see Map 9, page 52)

Capability Class Acres % (rounded off)

VII & VIII 222 50%
VI 223 50%
V and better 0 0

TOTAL 445 acres

There is no tillable land in Desiderata Canyon, and range-
land evaluation indicates conditions close to marginal limits
for supporting livestock. Apart from the high proportion of
steep slopes, the area has excessive surface cobbles,
shallow clayey soils and a high erosion potential. The
clayey soils in the valley areas have a very high expansive
potential, making them extremely susceptible to erosion and
difficult to reseed. The most gentle slopes are in areas of
Day Clay, which are entirely covered with medusahead. Man-
agement of Day Clay is made even more difficult because it
is colluvial (slopewash) and contains abundant surface
cobbles.

Jesus Grove

Jesus Grove has well defined alluvial flats containing a
limited expanse of agricultural soils. The rest of the

area 1is characterized by steep to near-vertical slopes, rock
outcrops, rough broken and stony land, and stony, clayey
soils.

Soils mapped by SCS, shown on Map 10 on the next page, are
Curant and Tub Silt Loams, Lithgow Very Shaly Loams, Rock
Outcrop, Rubble, Rough Broken and Stonv Land, Simas Very
Stony Clay Loam, Simas Cobbly Silty Clay, Rail Clay, and
Willowdale Loam.

The capability class analysis 1is shown in graphic form on
Map 11, page 55.
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JESUS GROVE - Soil Capability Units Map 10
Rv
-
SiE g ot
Rv i
LhF
< Sig
LhF i -l
. CtF
R Rr
Seie CtF
CtF
LhF
1
1
MAP UNIT SYMBOL
Curant and Tub Silt Loams 40 - 70% Slope - Class Vile CtF
Lithgow Very Shaly Loam - Class Vils LhF
Rock Qutcrop - Rubble - Class Vills Rr
Simas Very Stony Clay Loam - Class Vlils SmF
Simas Cobbly Silty Clay - Class Vle SiE
Rail Clay - Class Viw - 1 Ra
Willowdale Loam - Class Ilw - 1 e a m® wd
C ree ks .
Note: Jesus Grove is 44% of City Area. Connecting Road is 2% of City Area.
Ref: SCS Soil Survey, Trout Creek - Shaniko Area
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JESUS GROVE - Soil Capability Classes

Map 11

CLASS

B Capability Class VIl and VIII
1 Capability Class VI
3 capability Class V and better
(includes creekbeds and Kabir Reservoir)

Note: Jesus Grove (913 acres) is 44% of Total City Acreage (2,135.5 acres)

merme Creeks

Ref: SCS Soil Survey, Trout Creek - Shaniko Area

720 acres
137 acres
74 acres

SCALE ™ FEET

2000

o

% OF TOTAL
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JESUS GROVE SOILS DISTRIBUTION

Capability Class : Acres % (rounded off)
VII and VIII 720 77%
vl 137 15%
V and better 74 8%

TOTAL 931 acres

Soil Class Percentages

Tillable agricultural land comprises 8% (74 acres) of the
total 931 acres. The majority, 77% (720 acres), is Class
VI. The range is in poor to very poor condition with low
carrying capacity according to Agri-Tech (see "Gautam the
Buddha Grove" in previous section). Mechanical attempts
at restoration would be impossible on more than half of
the Class VI-VII land because of the very steep slopes.
The small areas where mechanical methods might be applied
would be severely limited by the abundance of rock outcrop
-and stones and the shallowness of soils.

The total of the three areas of the City plus the 33.5 acres

comprising the 60' right of way of the incorporated connect-
ing road are shown in the following table:

RAJNEESHPURAM SOILS DISTRIBUTION

Capability Class Acres % (rounded off)
VII and VIII (+Road) 1459.5 68%
VI 572 27%
V and better . 104 5%

TOTAL 2135.5 acres
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CONCLUSION

Five percent of the soil in Rajneeshpuram is classified as
Class V or better. Except where presently utilized, this
land will be used for urban and agricultural purposes. The
remaining 95% is made up of Class VI, VII, and VIII soils
with two-thirds of the Class VI soils actually included in
Class VII due to adverse site conditions. Insofar as
possible, the lands in these soils classes that are not
required for development should be preserved and protected
as Open Space lands to insure continuation of the natural
rehabilitative process that is already in evidence after

~a year with no grazing. In addition to the natural restora-
tion that is taking place, cost-effective measures should be
sought to prevent further site deterioration and if possible,
accelerate the restoration process. This can best be
achieved through cooperative effort among the City, appro-
priate governmental agencies and private landowners.
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ITI. SETTING AND NATURAL ENVIRONMENT

3. WATER

It is not by chance that the present boundaries of Rancho
Rajneesh almost exactly outline the edges of a 100-square
mile watershed. Early residents were well aware of the need
for adequate water supplies as well as control over the
source. Today, as a result of the consolidation of several
ranches, the residents of Rajneeshpuram inherit a watershed
system rich in catchment basins and riparian systems. This
watershed, with sufficient technological expertise, will
yield a supply of water more than adequate for the
community's agricultural, industrial and domestic uses.

In this section of the Plan the nature of the groundwater
and surface water supplies for the entire region are
discussed. In more detail, the hydrogeology, current water
supplies, future alternative sources and proposed develop-
ment for each of the three City regions are described.

GROUNDWATER

A discussion of relevant groundwater principles that apply to
all of Rancho Rajneesh will assist in evaluating the current
conditions and groundwater potential for Rajneeshpuram. The
following is taken from a report entitled "Rajneeshpuram -
Preliminary Hydrogeologic Assessment" by Geo-Mat, Inc., 1981,
a copy of which can be found in Appendix No. 9.

"All groundwater or underground water is derived
originally from precipitation. Precipitation, in
the form of rainfall or snow melt, enters the
groundwater system by percolating down through the
soil or by flowing into a stream or pond and then
leaking into the permeablematerials beneath that
body of surface water. The groundwater then moves
downward through pores, cracks and other openings

in the rock and soil materials until it reaches

the zone of saturation (a depth below which all the
openings are filled with groundwater). The surface
of this saturated zone is referred to as the ground-
water table or water table. The shape of the water
table normally conforms, in a subdued manner, to
surface topography. In general, the distance to the
water table is deep below upland areas and shallow
in lowland or valley areas. Water normally enters
or recharges the groundwater system in upland areas
and leaves or is discharged from the system in low-
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land areas. The path that the groundwater follows is
called a groundwater flow system, and such systems are
normally referred to as being local, regional or in-
termediate. These flow system designations are based
on the relative depths and distances of groundwater
movement. A local flow system can be characterized as
one where precipitation falling on a valley floor or
canyon wall percolates down to the water table and then
follows a relatively short and shallow path to the near-
est seep, stream or spring, where it is discharged as
surface water. In a regional flow system groundwater
may reach depths of thousands of feet and cover dis-
tances of many miles or tens of miles before being dis-
charged.

"In addition to the flow system described above, ground-
water can also occur as 'perched' groundwater. This
situation develops when downward percolating groundwater
encounters an impermeable layer of rock or soil before
reaching the water table. In these instances a 'perched’
saturated zone will build up above the restrictive layer.
These perched groundwater zones are commonly the source

of seeps or springs in upland areas, and in many instances
are only seasonal features. There are three general rules
that apply to all groundwater systems. They are: (1)
groundwater is derived from precipitation, (2) it will
move from upland areas to lowland areas, and (3) in all
but a very few instances groundwater movement is very
slow, and will average between five feet a day to five
feet a year.

"If groundwater in a zone or layer of saturated subsur-
face material can be withdrawn through wells, that zone
or layer is called an aquifer. Good aquifers yield water
easily to wells, and usually consist of materials that
are porous and permeable, such as unconsolidated sands
and gravels or indurated rocks that have numerous joints,
fractures or other forms of secondary porosity. Poor
aquifers, on the otherhand, may be saturated, but will
yield water very slowly to wells. These aquifers typi-
cally consist of fine textured alluvial deposits, or
massive, well-indurated bedrock. A good aquifer must
also have an adequate source of recharge. This is ne-
cessary in order to ensure that water withdrawn through
wells will be replaced by the natural system. If this
does not occur, the water table will be lowered by con-
tinued pumping and the resource may eventually be de-~
pleted. Based on the geomorphic setting and surface water
drainage patterns, the Rajneeshpuram property may include
an entire groundwater sub-basin. That is, groundwater




entering the system in the upland recharge areas on
the western and southern boundaries of the property
will most likely enter local and intermediate flow
systems and be discharged in the lowland areas in
the central and eastern portions of the property.

"Because of the wide range of rock types, the struc-
tural complexity and the large amount of relief, local
flow systems may dominate the hydrogeologic setting

in the area. Three categories of local flow systems
have been recognized on the property to date. The
first is the system that is developed in the valley-
£fill alluvial deposits along Muddy and Currant Creeks.*
Groundwater in these sands and gravels is recharged

by leakage from the two streams, and moves downgradient
to discharge points along lower stretches of Muddy
Creek or the John Day River.*

"Local flow systems also have developed in the canyon
floor deposits, shallow fractured bedrock, and fan
deposits in the lower portions of the major side can-
yons. These systems are recharged by incident precipi-
tation, by runoff from the steep canyon walls and by
leakage from the intermittent streams. Groundwater

is discharged from these systems as seeps and springs
at the toes of the fan deposits, or enters the valley
fill deposits that underlie and interfinger with the
fan debris.

"The third type of local flow system appears to be the
source of most if not all of the springs in the upland
portions of the property. Here, precipitation enters
into locally exposed, relatively permeable surface ma-
terials, and percolates downward to low permeability
layers such as the saprolite layer common at the top
of the Clarno Formation. These horizons perch ground-
water, and that groundwater eventually migrates later-
ally to downslope discharge points where the perching
horizon is exposed.

"A portion of the groundwater that is recharged in up-
land areas or that seeps into permeable materials un-
derlying intermittent drainages may follow intermediate
flow system paths, and migrate through permeable bedrock

The names of these streams have been changed by the present
owners of the land to XKabir Creek, Farid Creek and the
Radha River.
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formations to discharge points along the channels of
Currant and Muddy Creeks.* There is very little in-
formation on which to base predictions of regional
groundwater flow in the area. It 1is clear, however,
that the John Day River*is the lowest drainage in

the area, and that any regional groundwater discharge
in the area would be as underflow to this river."

Virtually no historical groundwater data was available prior to
the purchase of the ranch by the present owners. One low-pro-
ducing well served ranch headquarters. Spring water was used
for livestock and out~camp domestic requirements.

In the region surrounding the ranch, wells are mostly low to
intermediate producers (5 to 100+ g.p.m.) but some higher-pro-
ducing wells (200 to 450 g.p.m.) have been reported. The high-
ly variable production is typical of wells in the Clarno and
John Day Formations, which have highly variable permeability.

No information is available from outside sources about the
presence or absence of regional groundwater aguifers. Detailed
geologic mapping is essential to a complete understanding of any
hydrogeological system and will eventually be conducted on the
entire property of Rancho Rajneesh. Mapping has been conducted
for the three City areas and will be updated as additional dril-
ling and other geotechnical information becomes available.

Presently Rajneeshpuram receives adequate good quality ground-
water supplies from a total of 29 wells in and adjacent to the
City, which produce in the range of three to 250 g.p.m. (See
Maps 15 and 16 on the following pages.) The production is

from shallow wells (50-200 feet), except for three low-produc-
ing wells that are about 360 feet deep, and one moderate-produc-
ing well that is 520 feet deep. Water temperatures range from
50-60" F, except in the 600-foot well in Desiderata Canyon and
inothe 520~fgot well, M3, in Gautam the Buddha Grove, where

80~ F and 74~ F temperatures, respectively, indicate a possible
geothermal source. The wells typically are in unconfined (open)
aquifers; that is, where there is no impermeable formation such
as claystone overlying and thus confining the groundwater in
the aquifer. The new well, M3, is in a confined aquifer. The
water is of good quality, meeting state health requirements and
E.P.A. standards.

RECHARGE -- A GENERAL DISCUSSION

Intensive study and discussion is proceeding on the subject of
groundwater recharge. Proposals are propounded for all forms
of artificial recharge, ranging from small surface check dams
to bentonite-slurry bedrock cutoff trenches across the full
width of the alluvial valley.

* See footnote on page 61.
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JESUS GROVE - Well Location Map

Map 12

'._' 6
.\.“ :-j.

T
Community @ h
wells

Community

wells

\
o

Well
No. Depth in
Feet
1 215
2 100
3 125
4 47
5 117
7 104
8 203
5 360
10 160
1 100
12 70
13 52

Completed Static Level
in Feet and
Inches

113-9
72-8
76-4

9-6
49-L4
20-5
60-0
39-4
87-5
35-6
17-5
23-4

GPM by Air
Drawdown or

Well
No.

Bailer Test

22-8BT
150-AT
180-DD
60-AT
25-AT
33-AT
3-AT
7-AT
14-AT
12-AT
Lo-AT
15-AT

14
15
16
18
19
21
22
23
24
25
26

Completed Static Level GPM by Air
Depth in in Feet and Drawdown or
Feet Inches Bailer Test
100 35-8 80-DD
100 Li-11 120-DD
85 25-9 LO-AT
140 32-10 9-AT
240 15-8 L7-AT
120 95-9 75-AT
50 16-6 80-BT
360 45-2 15-AT
200 k1-6 7-AT
220 23-3 250-DD
SCALE 8NOFEET

P e e e s —
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CITY OF RAJNEESHPURAM - Well and Spring Location Map Map 13

Well Completed Static Level GPM/Air

® Wells ) No. Depth in in Feet and or Drawdown
Q@ Springs (showing direction of flow) E= NS Rest
-~ Creeks M1 100 65 15-DD
M2 260 10 30-DD
% 0 Y2 M 530 47 0-DD
SCALE IN MILES @ 3 9
D3 260 14 8-DD

Artificial recharge of alluvial aquifers may be a possibility,
but the few short months of well monitoring provide no evidence
to suggest that the natural recharge will be insufficient.
Alluvial wells are so far showing no indications of falllng
water tables, not even seasonal.

To assess the potential for any form of artificial recharge,
detailed information would need to be collected on the surface
water availability, the hydrogeologic characteristics and the
recharge suitability of receiving aquifers. The steps required
to obtain this information are outlined in the section entitled
"Water Resources Development Program - Jesus Grove," page 79.

The wells developed in Jesus Grove have encountered a hetero-
geneous lithology as previously described. A wide range of
horizontal and vertical permeability most likely exists in the
alluvium. The most permeable lithologies are probably elongated
gravel lenses randomly distributed along ancient creek meanders.
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CITY OF RAJNEESHPURAM - Major Streams

Extensive pumping from an alluvium will increase the natural
recharge rate and capability of the alluvium. The best immediate
methods of assisting the aquifers to recharge are to continue

the riparian approach to slowing runoff and encouraging revege-
tation in drainage systems. Thus, livestock should be kept out
of the creeks and springs, and junipers should be thinned from
strategic places. Vegetation growth needs encouragement in
catchment drainage and possible recharge areas. Erosion rates
need slowing down and small siltation ponds can be built. See
Map 14 below for location of the major streams in the City.
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SURFACE WATER

Two major watershed systems are available to the City: Gautam
the Buddha Creek and the Farid/Kabir Creek watersheds (see
Maps 15 and 16 on pages 67 and 68). Gautam the Buddha Creek
watershed has a total area of about 17 sgaure miles, of which
11 square miles drains through the City. The Hassan, Desiderata
and Suzuki sub-basins of the Farid/Kabir Creek watersheds
account for a total of about 100 sgaure miles and ultimately
drain through Jesus Grove and into the Radha River.

A detailed and accurate assessment of the total potential water
resources availlable to the City from the several watersheds
will require a significant amount of data collection. A number
of relevant facts are known or have recently been established,
and reasonable estimates can be made. The average annual
regional precipitation is known to be 12.5 inches. Although

it is characterized as somewhat uneven in distribution due in
part to the mountainous terrain, the figure is considered here
to be reasonably accurate. Using this 12.5 precipitation factor
for the 87,687-acre watershed available to the City, a yield

of some 32.6 billion gallons of water per year falls in the
watershed; expressed on a periodic daily basis, this amounts

to 90 million gallons of water per day.

To quantify precisely the total water resource potential,
further data will be needed:

- precise annual local precipitation figures and variations;

- evaporation ratio;

- percolation volumes;

- runoff quantities and flow directions;

- location of underground storage basins (aquifers);

- aquifer volumes production capacity and recharge ability.

As this data becomes known, an overall picture of the potential
water resources becomes clear. How much water is lost to the
air, how much sinks into the land, how much is held in under-
ground aquifers, how much runs off to the Radha River - all of
this information will allow for intelligent placement of dams
and reservoirs as well as providing information about the

location and limits of groundwater sources.

Large reservoirs are the most efficient means of catching and
storing surface water runoff. Previous owners of the land
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surrounding the City built four earth reservoirs well located
for irrigation, stock and domestic purposes. Unfortunately,
the lower Kabir and Farid reservoirs were not built properly
and have been breached. Kabir Reservoir in Jesus Grove is now
filled with sediment. Patanjali Lake also is half-filled with
sediment and now has an average depth of only 15 feet.

The community has plans to construct or rehabilitate several
large reservoirs:

1) Krishnamurti Lake - Located just downstream from the old
dam site on Kabir Creek, the new dam now under construction
will create a reservoir of 1,020 acre-feet. This water will
be used primarily for agricultural projects in the Jesus Grove
area, and secondarily will serve as a backup community water
supply. Other benefits of the lake include increased ground-
water recharge and a greatly reduced flood risk downstream due
to buffering by the reservoir. Reservoir sedimentation will
be controlled through a program that includes streambank over-
lays of vegetative thinnings secured in place, seeding, and
the construction of silt ponds (see Map 17 and Figure 3 on
pages 70 and 71.) The lake will also serve as a recreation
area.

2) Patanjali Lake - With the sediment dredged, the lake will
hold nearly 500 acre-feet of water, which will be used to
irrigate agricultural projects in the area. In addition, the
lake will continue to serve as a beautiful and popular recrea-
tion area.

3) Lower Kabir Creek - A dam and reservoir is planned near the
Radha River to provide irrigation for the truck farm and other
fields in that vicinity.

4) Gautam the Buddha Grove - Located in a catchment basin on
Gautam the Buddha Creek, a dam and reservoir will provide water
for the community for agricultural and industrial uses, and
will serve as a backup residential supply.

WATER RIGHTS

Groundwater

The Commune has recently applied to the Water Resources Depart-
ment for groundwater use permits for the following wells:

- Two well in Jesus Grove for a community (quasi-municipal)
supply to serve all domestic, commercial, industrial and
recreational uses;
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Siltation Fences Figure 3

IN LARGER CREEKS!:

Wall backs
up water

OR, IN SMALLER CREEKS!

Silt deposited Screen catches

debris and slows

water . \l/4 >{
' !

Siltation Fences

Illustrated above are two types of siltation fences that have
been erected in several streams on the ranch. The fences are
designed to slow runoff, trap moving debris, and form ponds and
areas in which sediment will be deposited. Regrowth is expected
to be accelerated in the ponds and deposited sediment.
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- A well near Rabiya Barn in Jesus Grove that will be used to
irrigate nearby vineyards and serve the dairy barn.

- Three wells in Gautam the Buddha Grove that will be used
for community supply. A total flow rate of 600 gallons per
minute has been requested.

Permits are expected shortly for all these wells.

These wells alone should provide all the water needed for
domestic, commercial and industrial uses and, in addition,
supplement the far greater amounts of water to be drawn from
the river and watershed area for irrigation. To assure the
City a supply of water from these wells, the City has entered
into an agreement with the Commune by which the Commune is
obligated to make water available to the City.

Surface Water

Rancho Rajneesh has current irrigation water rights totaling
841.8 acres, including supplemental irrigation for 249.7 acres.
(Water rights, as measured in acres, refer to the acreage of
land to be irrigated at an annual rate of up to five acre-feet
per year, depending on the permit.)

The present irrigable acreage includes the fields beside the
Radha River, the fields adjacent to Farid and Xabir Creeks
extending from the Radha River through Jesus Grove, and the
fields adjacent to the Kabir and Kamdal Creeks in the Patanjali

Lake area.

Current certificates and permits allow appropriation of surface
water for irrigation as follows:

Source Acres
Farid Creek 26.3
Kabir Creek 134.0
Kamdal Creek 46.8
Patanjali Lake 40.5 (supplemental)
Radha River 135.6
Krishnamurti Lake 458.6 (209.2 supplemental)
Total 841.8 acres
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Pending applications requesting permits for surface and ground-
water are as follows:

source Acres
Rabiya Well 38.3 (22.9 supplemental)
Wastewater Reservoir 61.0 (supplemental)
Total 99.3 acres

The designation "supplemental" means that water is to be used
for irrigation only after a primary source has been exhausted.

THE RADHA RIVER

A major river in central Oregon, the John Day River is called
the Radha River where it forms the eastern boundary of Rancho
Rajneesh. Flowing at several thousand cubic feet per second,
this river is a very large source of water for the community.
Current permits and applications allow up to five acre-feet
per year irrigation for 135.6 acres. Pumping additional water
from the river at a rate of even one cubic foot per second
(approximately 480 gallons per minute) would be insignificant
to the water level of the river, yet would provide a large
steady additional source of water for Rancho Rajneesh lands.
If required, water from the river could be pumped to other
points on Rancho Rajneesh to be used for irrigation, fire
protection, construction or other nonpotable uses.

There appears to be no difficulty in obtaining additional per-
mits to use water from the river. Recently, the Water Resources
Department granted temporary permission for pumping 50,000
gallons per day for construction. Once water needs have been
more carefully determined and quantified, permits will be
submitted requesting additional permanent water rights from

the Radha River. 1In addition, the Commune is investigating
purchase of water rights with older priority dates than it
currently holds, to ensure a continual supply even in very

dry years.

It is very important to remember that while the Radha River is
primarily a vast source of water for agricultural purposes, it
offers an excellent backup source of water and assures the
ranch of sufficient supplies of water for domestic as well as
construction, commercial and industrial purposes.
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JESUS GROVE

Hydrogeologic Setting

Jesus Grove is situated in a theoretical discharge area for a
large portion of the Farid/Kabir Creek catchment basin. Water
entering the system in the upland recharge catchment areas
should enter local and intermediate flow systems and be dis-
charged in the lowland areas, especially in the area extending
from Jesus Grove to the Radha River.

Three types of probable local flow systems have been encountered:
(1) valley fill alluvial deposits, (2) fractured bedrock, and

(3) bedrock in side canyons (see Figure 4 below). Each of

these flow sytems is discussed in terms of the wells that have
been drilled.

Wells: Typical Cross Section _ Figure 4
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The most important local flow system is that developed in the
lower Kabir/Farid Creek valley-fill alluvial deposits. Ground-
water in these unconsolidated clays, silts, sands and gravels

is recharged by leakage from the streams and moves down gradient
to discharge points along lower stretches of Kabir Creek or the
Radha River.

Wells drilled in the valley have intersected saturated alluvium
up to 50 feet thick. The varying permeability of the alluvium
is reflected by the well bedrock aguifer through which passes
the major portion of the combined Farid/Kabir Creek catchment
and drainage systems, totalling about 100 square miles. Most
wells located in this aquifer produce in the range of 30 to 80
g.p.m. Experience has enabled more efficient well location
and construction for the more recent wells. For example, Well
#25 (220 feet deep), constructed in June 1982, encountered an
ideal combination of highly permeable alluvium overlying a
saturated, highly fractured bedrock. The well has been pump-
tested to a maximum of 380 g.p.m.; its normal pumping rate is
250 g.p.m., as described in the next section.

Monitoring of static levels in wells in the alluvial aquifer
indicates that the present combined rate of drawing has not
.exceeded the rate of recharge. A seasonal rise in the water
table has been observed, but the anticipated seasonal decline
has not yet been observed. Quantification calculations can

be made after the seasonal high and low water tables have been
determined. Wells have also been developed in shallow fracture
bedrock in side canyons of the Kabir Creek valley. Production
has been highly variable because of the geology, the high relief
and the shallow depth of the wells (100-200 feet). Recharge

is probably from local side canyon sources and these wells
should be used for low-volume requirements until a longer
period of monitoring data can be assessed.

Adequate long-term supplies seem assured from the alluvial
production rates, which range from 15 g.p.m. to 200 g.p.m. or
more. To obtain a high rate of flow, it seems necessary to
intersect a layer of sand or gravel that has little clay or
silt to reduce the permeability. These highly permeable gravel
layers may be in the form of elongated lenses (as shown in
Figure 4), typical of old river channels. It should be possible
to locate these channels prior to well development by geo-
physical surveys and/or scout drilling.

Pump drawdown tests on the better alluvial wells, such as #4

and #12, invariably show that the recovery rate is full and
virtually immediate as soon as pumping stops.
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A good indication of the groundwater potential of the aquifer

is Well #12, which has been pumped at 20 g.p.m. continuously
since November 1981 without lowering the static level. 1In fact,
during this time despite continuous pumping the water table

at #12 appears to have risen about 15 feet, It will probably
decline that much during the dry season. Monitoring records have
not been kept long enough to be certain of seasonal fluctuations.

The second groundwater situations is that in which wells have
been drilled through the alluvium into the fractured bedrock
beneath, usually to a total depth of 150 to 200 feet. This is a
combined alluvial/bedrock aquifer in which there is a hydraulic
connection between the alluvium and the bedrock. The combined
aquifer is essentially the same as the alluvial aguifer. The
bedrock is permeable enough to act as an extension of the satur-
ated alluvium.

In this kind of situation, production has been varied and dif-
ficult to predict prior to drilling. Well #6 produced only 15
g.p.m. in the alluvium but an additional 60 g.p.m. in the under-
lying fractured andesitic lava when the well was deepened. The
well was still picking up water when drilling was terminated.

Experience has enabled better location of the more recent wells

so that they take advantage of the more permeable layers in the
alluvium and the underlying highly fractured types of bedrock.

For example, Well #25, drilléd in June 1982, produced so much
water in the alluvial gravels and broken rock at 40 to 60 feet
that is was not possible to case it off while the hole was drilled
further into the fractured bedrock. More water was picked up in
the bedrock, but an assessment of how much could not be made.

The well has been pump tested at the pump capacity of 380 g.p.m.,
and it has a specific capacity of 42 g.p.m. per foot of draw-
downr. Well #25 subsequently pumped 250 g.p.m. for about eight
hours per day for one week and, in that time, maintained a dynam-
ic pumping level of six feet of drawdown. No significant change
of static level was recorded in any other well that might have
been affected. (The hydrogeologic setting for Well #25 is a
combined alluvium/bedrock well upstream from a natural rock bar
that may be acting as an underground barrier, slowing the down-
stream water movement. Certain types of rock (mainly claystone
and slate) beneath the alluvium have not been sufficiently per-
meable to provide significant quantities of water.)

The third type of flow system encountered is in the bedrock

wells in side canyons leading into the Kabir Valley. This sys-
tem is probably of local origin. These wells also have highly
varied production rates. Wells that have intersected less per-
meable rocks, such as the claystones and tight lavas in #9 and
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#23 (both 360 feet deep), have produced only 5 to 10 g.p.m.
wells in highly fractured andesite lavas and flow breccias have
produced 75 to 150 g.p.m. (e.g., Wells #2, 14, 15, 21).

Well #14 was pump tested for 22 hours at 120 g.p.m. during which
time the well stabilized a dynamic static level 25 feet below

its starting level. Well #15, in a 24-hour pump test at 80 g.p.m.,
maintained a dynamic static level 28-1/2 feet below its starting
level.

Apart from the two 360-foot wells, few have reached 200 feet.
From the schematic diagram (see Figure 4 on page 74), it can

be seen that these wells may not be getting recharged from the
saturated alluvium and they may be too shallow to intersect pos-
sible intermediate flow systems. The recharge for these wells
may be from incident precipitation, runoff from the steep canyon
walls and leakage from the intermittent streams. Such wells
could, therefore, have limited recharge potential and be subject
to greater seasonal water table fluctuations than the alluvial
wells.

Indications from the present monitoring systems support this
hydrogeologic interpretation of the side canyon bedrock wells.
Caution will be exercised in the development of these wells un-
til a longer period of monitoring can be analyzed.

CURRENT WATER SUPPLIES

The present total combined groundwater supplies far exceed the
projected permanent City population requirements for this area.
Twenty-five wells (producing from 5 to 250 g.p.m.) have been
developed to date and these allow a fairly good assessment to
be made of the groundwater resources. The wells have been
drilled into a wide variety of alluvium and bedrock conditions,
as described in the preceding section, "Hydrogeologic Setting."
(See Map 12 on page 63.)

In summary, it has been determined that the Jesus Grove area
has a combined underlying alluvial/shallow, fractured bedrock
aquifer through which passes the major portion of the combined
Farid/Kabir creek catchment and drainage systems, totalling
about 100 square miles. Wells located in this aquifer are pro-
ducing an average of 30 to 80 g.p.m. Future development should
be directed towards monitoring, quantification and making the
most efficient and conservative use of this resource. The water
quality of the aquifer and the bedrock wells in general is good
and community well test results meet E.P.A. and state health
standards.
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One well in particular illustrates the potential of this alluvium,
Well #25 (220 feet deep), constructed in June 1982, encountered
high permeable alluvium and an underlying saturated, highly frac-
tured bedrock. The well has been pump tested to a maximum of 380
g.p.m., and its normal pumping rate is 250 g.p.m. Well #25 was
used to test the aquifer production capability during a recent
week-long festival held on the ranch. The well supplied water
for 5,000 people at an average consumption of about 150,000 gal-
lons per day. There was no significant change in the dynamic
pumping level of Well #25, nor was there any change in the static
level of alluvial wells used for monitoring during this period.
(A report on this test, by Geo-Mat, Inc. is available in the
Rajneeshpuram Planning Office.)

Monitoring of static levels in wells in the alluvial aquifer,
indicates that the present combined rate of drawing has not ex-
ceeded the rate of recharge. A seasonal rise in the water table
has been observed but the anticipated seasonal decline has not
vet been observed. Quantification calculations can be made when
the seasonal high and low water table is determined.

Springs
Only a few minor springs and seeps are within the proposed Jesus
Grove boundary. These appear to be intermittent and of no sig-

nificance as potential water sources.

Future Alternatives

Jesus Grove already has good groundwater supplies. The ultimate
drawing capacity will be determined by long-term gquantitative
assessment. There are numerous alternatives and possible direc-
tions for future development.

Groundwater Possibilities

~ Sufficient water is available from the combined alluvial/
bedrock agquifer to meet current and projected future needs.
Future development should be concentrated on this aquifer;

- Wells drilled more than 400 feet deep in selected locations
may intersect additional resources if required, but shallow
systems appear adeguate;

- No information is available on the presence of deep region-
al groundwater aquifers;

- Shallow side-canyon wells should be used for low consumption
purposes unless further investigations can confirm long-term
reliability at moderate supply rates.
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surface Water Possibilities

~ Krishnamurti Lake should adequately meet irrigation require-
ments for the Jesus Grove area, as well as supplement the
general community water supply.

- An additional reservoir site on lower Kabir Creek will pro-
vide additional irrigation or domestic water when the need
occurs. The dam to be built on lower Kabir Creek near its
confluence with the Radha River will have several beneficial
side effects, such as slowing the flow rate and hence the
erosion potential of at least the lower part of the Kabir
Creek drainage system. The reservoir also should greatly in-
crease the groundwater recharge in the near upstream area.

Water Resources Development Program - Jesus Grove

As previously stated, the alluvial/bedrock aquifer should pro-
vide sufficient groundwater for projected domestic and light
industrial growth. Krishnamurti Lake should adequately provide
sufficient irrigation water. -

Any desired additional wells should be located carefully to
spread the drawing load in the aquifer, to provide further geo-
logic information, or to be used as observation wells for aqui-
fer capacity tests. Shallow bedrock wells in side-canyon areas
should be used for low-production requirements unless additional
data indicates otherwise.

Several steps are now required for the quantification of the
main aquifer. The collection of the necessary data will take

at least another full season, although estimates can be made

and updated at intervals. In the meantime, development can con-
tinue safely using evaluation of ongoing monitoring data as a
guideline.

The following information is required to determine the produc-
tion capacity and recharge capability of the aquifer:

Water Table Map: This will require measurement of the seasonal
high and low water tables so that determination of the average
fluctuation throughout the aquifer can be made.

Aquifer Map: The thickness of the alluvium and of the hydrau-
lically connected shallow/fractured bedrock needs to be mea-
sured. This information can be gained from surface geologic
mapping, from existingwell logs, from additional drilling and
from geophysical methods.
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Aquifer Tests: Standard aquifer tests could be made, if required,
on two representative wells such as #25 and #12. These tests

are not commonly made because they require the construction of
from one to three close~-spaced observation wells. The normal
practice is to measure the specific capacity of a well in a sus-
tained pump test, and rely on careful monitoring to insure that
overdrawing of the aquifer does not happen.

The aquifer tests determine transmistivity (a measure of the rate
at which water is available for pumping, and storativity (a mea-
sure of the amount of water the aquifer is able to hold).

Stream Flow Measurement: Stream gauging stations will be re-
quired upstream and downstream of the aquifer in order to de-
termine the amount of excess water available for recharge.

DESIDERATA CANYON

Hydrogeologic Setting

The hydrogeologic conditions within Desiderata Canyon favor low-
yield groundwater supplies. Desiderata Canyon Valley consists
mainly of lower Clarno tuffaceous sediments (tuffs, grey clays
and claystone) overlaid in places by saprolite (an ancient red
~soil horizon). (See Map 5 on page 35.)

These strata are tight, have low permeability, and are not good
aquifers. The low permeability limits the amount of water en-
tering the ground and also the amount available for pumping.
Multiple specially engineered wells may provide sufficient ground-
water, but this is not a preferred choice.

Indications from a 600-foot well, from surface mapping and from
regional reports, are that the Clarno tuffaceous sediments may
be several hundred feet thick. Lava flows, mostly andesitic,
are interbedded within this rock sequence, and these should pro-
vide good but probably deep aquifers. The distribution and ex-
tent of these flows, however, seems to be erratic. Interpreta-
tion of regional data suggests that if the 600-foot well were
deepened, it might intersect a lava flow between 600 and 1,000
feet.

Areas of extensive earth movement such as faults, brecciated
zones and landslides in lower Clarno sediments do not seem to
be good drilling targets. Earth movement has rendered already
clayey sediments even more clayey and impermeable.

Promising potential aquifers are the basalt, andesite and rhyo-
lite lava flows, and the welded ash flow sheets in the surround-
ing uplands. Wells #M2 and #M3 in Gautam the Buddha Grove are

80




currently producing water from a welded ash flow sheet that seems
to be an extension of a similar formation in the upland area of
Desiderata Canyon. These hard strata are permeable due to abun-
dant fracturing. Although these upland areas are basically areas
of recharge, multiple wells may provide enough water for domestic
requirements in Desiderata Canyon. The water could then be grav-
ity fed to distribution points.

Current Water Supplies

One well, producing 3 g.p.m. of good quality water, was construct-
ed at the entrance to Desiderata Canyon (Map 13, page 64 ) to service
the first homes installed and to test the groundwater potential. The
well was drilled to 600 feet and has shown that low yields are
available from the fractured bedrock.

The water temperatures below 500 feet were 80° to 850F, which is
high compared to water temperatures from any other well on the
ranch. A potential anomalous geothermal heat source is indicated
and warrants further exploration.

Exploratory geologic drilling is in progress to assess the ground-
water potential of formations that appear likely to produce wells
of more than 15 g.p.m. for example, water has been encountered

in a well currently under construction in alluvium and shallow
fractured bedrock about midway between the entrance to Desiderata
Canyon and Krishnamurti Dam. If this well yields low to moderate
amounts of water, it will be sufficient to supply all domestic
needs of Desiderata Canyon.

Springs

Numerous small springs and seeps flow into Desiderata, Suzuki and
Hassan Creeks. A few springs, such as Vimalkirti Springs and a
spring at the head of Desiderata Creek, appear to be permanent.
There are indications that upper Desiderata Creek may flow
throughout years of average or above-average precipitation. Vimal-
kirti Springs, measured in May and June 1982, flows at 13 g.p.m.
Other springs have flows of from one to ten g.p.m.

The springs invariably appear to be of the "perched" type. The
typical geologic setting is illustrated by the "ring" of springs
on or about the same topographic contour lines as Vimalkirti
Springs (see Map 13, page 64). These springs are situated at the
contact of a high basalt butte (Columbia River Basalt), which is
centered about two miles west of the western boundary of Desi-
derata Canyon, and the underlying tuffaceous clays. Rainfall
percolates down through fractures in the basalt until it reaches
the impermeable clay horizon, whereupon it travels laterally

81




on the clay until it seeps out of the side of a hill. See Figure
5 on the following page.

The temperatures of the springs vary with the seasons, from about
457 in winter to 60  in the spring. This is further evidence of
the surface source of the springs.

Future Alternatives

The City has numerous alternatives for providing adequate water
to the Desiderata Canyon area:

Groundwater Possibilities

- Multiple low-yield wells could be developed along the canyon
floor;

- Specially engineered wells could be constructed in the shallow
alluvium upstream of the flood area of Krishnamurti Dam where
an exploratory well is presently being drilled;

- Wells 600 to 1,000 feet deep in the Canyon may intersect
waterbearing lava flows from which good supplies may be pos-
sible;

- Desiderata Canyon could, if required, be connected immediately
to the Jesus Grove community water supply, where adequate sur-
plus groundwater seems assured;

- At least two springs above Desiderata Canyon appear permanent
(e.g., Vimalkirti Springs.) Flows are in the order of 5 to 13
g.p.m. and the springs could be properly developed, treated
and used, if required;

- Water has been located in shallow, fractured bedrock of the
surrounding upland area where favorable formations are pre-
sent.

Surface Water Possibilities

- Water could be pumped and treated for domestic use from
Krishnamurti Lake;

- Catchment dams could be built in canyons such as Suzuki Can-
yon, which has a considerable catchment area and soils that
assist runoff. -

Water Resources Development Program - Desiderata Canyon

The current program is to evaluate and develop the best available
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Typical Spring Cross Section Figure
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groundwater source. Exploratory drilling is proceeding to de-
termine the hydrogeologic characteristics of the most favor-
able formations. Well construction will be made accordingly.

GAUTAM THE BUDDHA GROVE

Hydrogeologic Setting

Three wells, called M1, M2 and M3 (see Map 13, page 64 ), have been
drilled to provide water and to test the groundwater potential
in Gautam the Buddha Grove. Well M1l is in the center of Section
14, approximately 1,200 feet east of the proposed education cen-
ter.

Well M2 is approximately 1-1/2 miles from Well M1, in Gautam the
Buddha Valley in Section 22, about 600 feet north of Tao Road.
This 260-foot well was located to provide preliminary water for
the southern portion of Gautam the Buddha Grove, and to test

the groundwater potential. The most recent well, M3, was recent-
ly constructed in Section 15 (see Map 13).

Well M1 was drilled through 30 feet of surface silts and clays
into 70 feet of highly fractured and permeable basalt and basalt-
ic andesite. The aquifer in this rock has a saturated thick-
ness of 40 feet. This aquifer may be formed by a large block

and broken rubble of the ancient landslide basalt. Similar
broken rock and rubble is visible on the surface from the well
site running westwards about four miles to Francis Mountain.

It seems that the broken rock and rubble is acting as a shallow
reservoir in local geomorphic basins. Pump tests indicate that
the well will maintain a dynamic level at 15 g.p.m. The hydro-
geologic setting indicates that this shallow system will receive
direct recharge from winter catchment, during which period it
could be possible to pump at higher rates. Careful monitoring
and experimental pump testing during winter months will deter-
mine the recharge capability for M1l. Depending on these tests
it may be possible to draw the aquifer down during the dry
months to take full advantage of the recharge capability.

Well M2 intersected a fractured greyish to multicolored welded
ash flow sheet (welded tuff), which contained the water. Water
was also present in the shallow alluvium and rubble of Gautam
the Buddha Creek and there is a hydraulic connection between the
saturated alluvium and shallow fractured bedrock.

Well M3 was drilled to 530 feet and has provided a good picture
of the stratigraphy of the area. The 74-foot surface comprised
broken basaltic rubble with some mixed clays. Shallow water
perching on underlying red claystone was present from 53 to 73
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feet. Continuous air testing during deepening of the hole to

500 feet showed a constant 50 g.p.m. flow from this shallow lay-
er. Adjacent new road cuttings illustrate the landslide origin
of this shallow rubble and probably of the rock intersected in M1.
This shallow water was cased off at the completion of the well

to enable accurate monitoring of the deeper water subsequently
encountered. The casing could at any time be perforated to use
the shallow water, if required.

Beneath the rubble was almost 200 feet of red claystone (a sap-
rolite ), and then 140 feet of white hard tuff that apparently
did not produce water. The bottom 120 feet of the well pene-
trated a welded ash flow sheet identical to that intersected in
M2. The water was encountered in very hard fractured rock at
505 feet, and was under considerable pressure. The static level
rose to within 50 feet of the surface. The water flowed for 3
hours continuously at 520 g.p.m. during drilling and air testing.

The temperature of the flowing water is 74OF, which indicates
the presence of a heat source. Deeper exploration for geother-
mal sources should be conducted.

The aquifer encountered in M2 and M3 could, therefore, prove to
be of considerable extent. The welded tuff in which it lies is
widespread (as shown in the Geologic Map on page 35) and under-
lies a large portion of the catchment area of Gautam the Buddha
Grove. It outcrops in several places and could be receiving
recharge throughout the catchment basin and from the Vimalkirti
Springs area, where it also outcrops.

Geologic interpretation of the stratigraphy of the Gautam the
Buddha Grove area is made difficult because of the paucity of out-
crop and the widespread superficial cover and soil landslide.
debris. However, there is sufficient exposure in the steep
southeasterly facing slopes of Gautam the Buddha Creek in Sec-
tion 23, in the area between Gautam the Buddha Creek and Desi-
derata Canyon, and enough drilling information, to form a fairly
reliable picture of the geology. A summary of the stratigraphic
succession is given in the "Land" sub-chapter and in the Geolo-
gic Map and Cross Sections on page 35.

In Gautam the Buddha Grove the surface "float" appears to be
landslide rubble from the Columbia River Basalt and tuffaceous
clayey sediments of the John Day Formation. These sediments
have inherent low permeability. The welded tuff, which is sim-
ilar to that described in the literature as the base of the John
Day Formation, underlies the tuffaceous sediments. This is the
strata intersected by Wells M2 and M3, and it has sufficient
features to act as a good aquifer.

85




Beneath the welded tuff, an andesitic lava flow is wvisible in
several places such as Desiderata Canyon, Hassan Canyon and Sec-
tion 26, T8S, R18E. The andesite marks the top of the upper
Clarno Formation and is highly fractured in places, such as at
the entrance to Hassan Canyon. It may be present beneath the
saprolite in M2.

This lava flow is underlaid by a thick red saprolite, which in
turn is underlaid by yellow-white tuffs of the lower Clarno For-
mation. Both rock types have low permeability, as evidenced by
drilling in Desiderata Canyon.

Based on the available evidence, Gautam the Buddha Grove has

one and possibly two extensive aquifers beneath the surface clays
and landslide debris: the welded tuff and the andesite flow.

In places, these two possible aquifers may be found hydraulical-
ly connected. The formations will be at varying depths beneath
the surface depending on local strike and dip of the formations,
which are still to be determined, and on the degree of disrup-
tion to the bedrock caused by ancient landslides.

It is possible now to summarize the knowledge that has been
gained about the geological conditions in the Gautam the Buddha
Grove area and the implications these conditions have for the
water supply in the area:

(1) The catchment area is well defined and contained by sur-
rounding ridges, and it has several geomorphic drainage basins
that seem favorable for local recharge and discharge. The dis-
tance from the head of the catchment basin (Francis Mt.) to

the lowest point at the confluence of Gautam the Buddha and the
other main streams draining the basin is about 5 1/2 miles.

(2) Runoff is delayed and percolation is assisted by topo-
graphic features such as the relatively gentle undulating topo-
graphy, the numerous broken rocky hills, humps, sag ponds and
landslide debris, and the general stoniness of the ground, which
traps the surface water.

(3) The fissured, fractured nature of the bedrock, as a result
of the ancient landslide activity, will assist recharge, and
water can freely enter the ground via large, open near-vertical
fractures that are filled with cobbles;

(4) Infiltration and downward percolation of water into the
basalt buttes, hills and rocky areas is taking place, evidenced
by numerous seeps and springs at the base of these areas. This
percolation is slowing runoff and assisting recharge. The lack
of large drainage systems and the fast rate at which streams dry
up after rains is further evidence that water is filtering into
the ground;
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(5) The wells have demonstrated that recharge is occurring and
that shallow aquifers are present, capable of yielding up to
200 g.p.m. Also a deeper and higher production aquifer exists
and may be extensive.

Current Water Supplies

Preliminary pump tests have been conducted on all three wells.
The 100-foot Ml well was initially air tested for three hours

at 150 g.p.m. A preliminary pump test was made at 75 g.p.m. for
four hours, during which time the drawdown was four inches. The
well has a maximum pumping capacity of 220 g.p.m. A sustained
pump test was conducted at a rate of 20 g.p.m. for 24 hours,
then 15 g.p.m. for 29 hours, during which time the static level
drew down 4 1/2" from 65'0" to 65'4 1/2", and stabilized. The
well has a specific capacity of 40 g/ft of drawdown.

Sustained pump tests were conducted on the M2 well at rates
varying from 15 to 200 g.p.m. A 98-hour continuous test was
done in two phases - 28 hours at 15 g.p.m. and 70 hours at 30
g.p.m. In the first phase, the drawdown was seven feet (from
7 to 14 feet); in the second it was 13 feet (from 14 to 27
feet). The dyanamic level was steady at 27 feet for more than
24 hours. The well recovered to 9'8" in 15 hours. Over the
past six weeks, millions of gallons have been pumped from the
well without any effect on the recharge rate or level.

The most recent well, M3, appears to be even more promising.
Initially it was air tested for three hours at 520 g.p.m. The
first stage of testing was for 30 hours at 100 g.p.m. The static
level drew down from 50 to 110 feet in 10 hours, and this dynam-
ic level was maintained for 20 hours. In one hour the static
level had recovered to 89 feet, where it stabilized. Sustained
pump testing is now in progress. The three wells together demon-
strate that the conditions at Gautam the Buddha Grove do favor
groundwater recharge and that there are producing aquifers in
the shallow, and deeper, fractured bedrock. Multiple low-to-
moderate production wells (5-50 g.p.m.) carefully distributed
throughout the geomorphic drainage basins should provide ade-
quate water for the City.

Springs

Numerous small springs and seepage areas exist in the Gautam the
Buddha Grove area. The springs are seasonal wiBh flowg varying
from 1 to 10 g.p.m. Temperatures range from 45~ to 50°F in win-
ter, to 60 F in spring. Most springs, seeps and streams are

dry or have drastically reduced flow by July.

The springs perch on clay layers beneath basalt buttes, rocky
outcrops, landslide debris and in shallow clay-pan areas. They
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do not appear to be an important direct source of domestic water,
but the seepage process is delaying runoff, assisting ground-
water recharge and providing some late-season water for animals
and wildlife.

Future Alternatives

Several possible alternatives exist to provide adequate water
supplies for Gautam the Buddha Grove:

{a) Groundwater Possibilities:

(1) Multiple low-to-moderate production wells (15 to 100 g.p.m.)
could be constructed in the shallow lands<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>