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RED MESA CHAPTER
Red Mesa, Navajo Nation, Utah

Resolution # RM-003-01-14-08

Approving the Name Change from the Red Mesa Community Land Use Planning Committee to the Red Mesa
Land Commissioners and Approving the Revised Plan of Qperation

WHEREAS:

l. Pursuant to Resolution No. CAP-34-98. the Navajo Nation Council adopted the Navajo Nation Code
(N.NL.C.): Title 26 codified Navajo Nation Local Governance Act (LGA); and

2 Pursuant to 26 N.N.C.. Section 1. (B). (1). (2) and Section 103, (B). the Red Mesa Chapter is recognized as
a local government entity and delegated certain authoritics and responsibilities with respect to local matters
consistent with Navajo Nation laws: and

3. Pursuant to 2 N.NLC.. Section 4028 (a). the Red Mesa Chapter has the authority to review all matiers

affecting the community and make appropriate recommendations to the Navajo Nation, County and Staie
government agencies: and
4. Pursuant to 26 NUN.C.. Scction 2004, (C). (1). the Red Mesa Chapter established the Red Mesa Chapter
Community Land Use Planning Committece and Plan of Operation at a duly called chapter meeting by
passing a resolution on April 14, 2003: and
The Red Mesa Chapter Community Land Use Planning Committee with the assistance of the Shiprock
Local Governance Office reviewed and revised its Plan of Operation to more accurately reflect its purpose.
roles and responsibilities: and
6. ‘The Red Mesa Chapter Community Land Use Planning Committee changed its name to the Red Mesa Land
Commissioners and adopted a new plan of operation on December 17. 2007 (Exhibit A):

n

NOW THEREFORE BLEIT RESOLVED THAT:

i. The Red Mesa Chapter supports and approves the name change from the Red Mesa Chapter Community
[.and Use Planning Committec to the Red Mesa Land Commissioners.
2. The Red Mesa Chapter Official and community membership strongly support this resolution to implement

with the best interest in serving our comumunity area.
CERTIFICATION

We herehy certify that this foregoing resolution was duly considered by the Red Mesa Chapter membership ata
duly called meeting at which a legal quorum was present and was motioned by Harrison Nakai. Seconded by

Louis Patterson and that it was passced by a vole of 35 in favor. 0 opposed and 0 abstention this 4" day of
January 2008.
Victor l,)/g:g. Vice-President . e
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RED MESA CHAPTER
Red Mesa, Navajo Nation, L'tsh

Resolution RM -002-07-07-08

Supporting and Approving resolution for Ratification of new appointed Red Mesa Land Comumissioners

WIHEREAS:
l. Pursuant to Resolution No. CAP-34-98, the Navajo Nation Council adopted the Navajo Nation Code

(N.N.C.): Title 26 codified Navajo Nation Local Governance Act (LGA): and

2. Pursuant to 26 N.N.C.. Section 1. (B), (1), (2) and Section 103, (B). the Red Mesa Chapter is recognized as
a local government entity and delegated certain authorities and responsibilitics with respect to local matters
consistent with Navajo Nation laws: and

3. Pursuant to 2 N.N.C.. Section 4028 {a). the Red Mesa Chapter has the authority to review all matiers
affecting the community and make appropriate rccommendations to the Navajo Nation. County and State
government agencies: and

4. Pursuant to 26 N.N.C., Section 2004, (C). (1). the Red Mesa Chapter established the Red Mesa Chapter

Community Land Use Planning Committee and Plan of Operation at a duly called chapter meeting by

passing a resolution on April 14,2003 and

‘The Red Mesa Chapter Community Land Use Planning Committec changed its name to the Red Mesa Land

Commissioners and adopted a new plan of operation on December 17, 2007 (Exhibit A).

6. Pursuant to 26 N.N.C.. Section 1001, (B). (1). (d), the Red Mesa Chapter President recommends correction
and ratification of the appointment of the presiding Land Commissioners.

n

NOW THEREFORE BEIT RESOLVED THAT:
1. The Red Mesa Chapter approves the correction and ratification of the appointment of the presiding Land
Commissioners 1o serve in the best interest of the community.
The appointees are:
Kenneth Joe
[loyd Toney
Marilyn S. Holly
Charley l.ce Begay
Tully Lameman

tJ

CERTIFICATION

We hereby certify that this foregoing resolution was duly considered by the Red Mesa Chapter membership at a

Jduly called meeting at which a legal quorum was present and was motioned by Kenneth Maryboy. Seconded by
Louis Patterson and that it was passed by a vote of 37 in favor. 0 opposed and 0 abstention this 07" day of July
2008.

\Jv’”’@\%\

Victor D?,c, Vice-President .
C/‘f\/ o .‘fll*‘—’\

Council delegate




PLAN OF OPERATION
RED MESA CHAPTER LAND COMMISSIONERS

ARTICLE 1. PURPOSE OF THE LAND COMMISSIONERS

Red Mesa Chapter Community Based Land Use Plan was revised and adopted by the Chapter on July 7,
2008.The Chapter Officials and Community Based Land Usec planning Committec changed the
committee’s name to Red Mesa Land Commissioners and expanded it’s duties and responsibilities to
exercise authority of LGA section 103 to develop Chapter ordinances. develop ordinances. develop rural
addressing, utilize eminent domain, plan for infrastructure. housing, community facilitics, thoroughtare
plan, open space plan and conduct public hearings for all future land use plans or make amendments to
land use plan every five(S) years, duc to changing circumstances. The Commissioners are to develop
master land usc plans that will eventually integrate into comprehensive land use plan and manage
community growth patterns in the best interest of safety. health and general welfare of community
residents.

ARTICLE 2. PUBLIC PARTICIPATION/PUBLIC HEARINGS

Red Mesa Chapter Land Commissioners shall ensure public participation through community public
hearings to allow equal opportunity to all commmunity members to review, discuss and approve all land
withdrawals for any proposed plan such as development of community facilities. infrastructure. and
major thoroughfare plan, open space, housing and rccreational development in the community. All
zoning ordinances and chapter ordinances shall be developed according to the Local Governance Act
mandated by the Navajo Nation Council. The Commissioners shali be responsibie to provide public
notice on all public hearings of time, location and datc of the public hearings by verbal announcement at
the Chapter meetings, advertisement in local newspaper. local radio station in the Navajo and Inglish
language. The Commissioners shall record all statements, wntten or oral testimonies from public
hearings, collect signatures by registration. and provide adequale information through written
documents. maps and visual presentation on any proposed project. The Chapter Administration may
provide assistance in carrying out these assignments.

ARTICLIL 3. GENERAL DUTIES AND RESPONSIBILITIES

The general duties and responsibilitics of the Commissioners is to provide community assessment every
five(5) vears. or as needed to identifly the needs of the community for planning purposes and provide
long and short range goals for community improvements, establish capital improvement plans for
community facilities, and implement land use plan for the community. The commissioners will
communicate and coordinate with Indian Health Service, Bureau of Indian Affairs. Navajo Housing
Authority, Navajo Tribal Utility Authority, Countics and State Governmental agencics. (See attached
exhibits). The primary responsibility is to meet, assist and plan with the Chapter officials and
administration staff to implement land management practices, plan for the general welfare of community
growth, comply with environmental laws. and the overall economic development to secure employment

i
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Section 8. Technical Assistance

The CLUPC mav scek technical assistance from the Navajo Nation. Federal, State, and County
Government. or others, as needed.

Section 10.  Ethics

e MMembers-of-the CLUPGC are-required to .comply with the Navajo Nation Ethics and Government
Law. e i E,

Section 11I. Amendments

The CLUPC Plan of Operation may be amended from time to time, as needed. By the Red Mesa
Chapter membership.




Community Land Use Planning Committee
Plan of Operation

Section 1. Establishment

There is hereby established the Red Mesa Chapter Community Land Use Planning Committee
(CLUPC)

Section 2. Purpose

The purpose of the CLUPC is to develop and approve the processes for locai land use planning,
oversee land usc planning activities, and, after thorough review and analysis, present a
community land use plan to the Red Mesa Chapter membership for consideration.

Section 3. Committee Duties and Responsibilities

The CLUPC shall exercise the following duties and responsibilities consistent with the Navajo
Nation Local Governance Act, 26 N.N.C. Section 2004

A. Educate the community on the concepts, needs, and process for planning
implementing a
tand usc plan.

B. May hire, subject to availability of funds, a land usc planner, to assist in the
preparation of the community land use plan. The hiring and supcrvision of a
land use planner shall be consistent with 26 N.N.C. Section 2004 (C)(2). The
hiring of the planner shall be on a consultant basis consistent with general
procurement and preference requirements.

C. Attempt to ensure that the development of the community land use plan is
based upon the guiding principles, prioritics, goals and vision as articulated by
the community, and approve a public participation plan.

D. Shall work closely with the membership and, if applicable, the designated
planner as planning progresses.

IE. Upon approval of the community land usc plan by the Chapter membership
and by the Transportation and Community Development Committee. the
CLUPC shall develop recommendations for the implementation of the land
use plan.

Section 4. Committee Selection; Membership

A. The selection of members to the CLUPC shall be by the Chapter membership
at a duly called Chapter meeting at which a quorum is present.  The selection
of the members shall be set forth in a certified written resolution.

B. The members of the CLUPC shall e compromised of (five) 05 voting
mentbers of the Chapter that have expertise to provide valuable contributions




Continue resolution-SUPPORTING THE NAHASDA LAND USE PLANNING PROJECT AND APPROVING
THE_ESTABLISHMENT OF THE RED MESA CHAPTER COMMUNITY LAND USE PIANNING
COMMITTEE AND PLAN OF OPERATION.

e e oo . CERTIFICATION

Wc hercby c;mf) the foregoing Chapter Resolution \ was duly considered by the Red

Mesa Chapter membership at a duly called meeting at Red Mesa. Navajo Nation, Utah at
which a quorum was present and the same was passed by the vote 57 in favor, 0 opposed
and 0 abstained on this 14" day of April, 2003.

' /7
[
- i
Russell Gould, President Victor Dee, Vice President
Red Mesa Chapter Red Mesa Chapter
-~
\/ = - .
Ay N
L"‘?M ay, Qecr&ty\‘yﬁrcasure Mark Maryboy, Council Delegatc
Mesa Chapter Red Mesa Chapter

Kcnneth Maryboy, Council Delegate

Chapter File
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e RESOLUTION
Vietor Dee,
Fice President
e ey SUPPORTING THE_NAHASDA LAND USE PLANNING PROIECT AND

APPROVING THE ESTABLISHMENT OF THE RED MESA CHAPTER
Charley L. Begay. COMMUNITY LAND USE _PLANNING COMMITTEE AND PLAN OF
Gracing Rep. OPERATION.
Kenncth Maryboy,
Council Delegase WHE REAS:

Mark Marybay,
Council Delegate 1

Pursuant to 26 N.T.C., Section 1, (B), (1), (2) and Scction 103, (B), the Red Mesa
Chapter is recognized as a local government entity and delegated certain
authorities and responsibilitics with respect to local matters consistent with
Navajo Nation Laws; and

Pursuant to 2 N.T.C. Scction 4028 (a), the Red Mcsa Chapter has the authority to
review all  matters affecting the community and make appropriate
recommendations to the Navajo Nation, County and State government agencies:
and

3. Consistent with the LGA, and to accomumodate the short and long-term basic
needs of the Chapter relating to community, economic. and infrastructure
developrient, and to preserve grazing and culturally areas, the Red Mesa Chapter
determines that, in the best intercst of the community, the establishument of a
Community Land Use Planning Committec (CLUPC) is necessary to begin the
planning process.

38

NOW THEREFORE BE I'T RESOLVED THAT:

1. The Red Mesa Chapter supports the NAHASDA ILand Use Planning Project and
hereby approves the establishment of the Red Mesa Chapter Community Land Use
Plinning Commiittee.  The Red Mesa Chapter further hercby selects the following
individuals to serve on the CLUPC. The list is attached herein as Exhibit “A”.

2. The Red Mesa Chapter further hereby approves the Community Land Use Planning
Committee Plan of Operation attached hereto as Exhibit “B”.

P.0 Box 422, Moatcrzuma Creck, Utah. B$534 * Phone: (928) 656-3655 * Fax: (928) 636-3G58



compensated for temporary assignment. Under incidental circumstances, when the appointment has been
made and confirmed by a vote, the pro temp shall preside the rest of the meeting and regular member
may attend the remainder of the meeting, but not compensated for the meeting.

ARTICLE 10. HIRING OF CONSULTANTS

The Commissioners may recommend the hiring of consultants for any project that is related to land use
planning, study or architectural design of community facilities, roads, housing and needed infrastructure
for preliminary planning purpose and engineering cost estimates. Technical services for Arc View, GIS.
or mapping, hydrology study for community facilities, Communications lincs, plat analysis, sewer
lagoons, road designs parks. commercial. industrial, large residential plots or economic feasibility study
may be contracted. Tribal procurement and purchases shall be used to contract any service agreement.

ARTICLE 11. SPECIALIZED TRAINING COURSES

The Commissioners may meet with the Community Service Coordinator to identify funds to set-aside
specifically for training purposes. The Commissioners may appoint one or two members to attend
conferences to obtain and securc information that will be useful for land use planning and other tools
nceded to make quality decision on community planning. All training and conference associate with
planning principles may be scheduled for all members, based on available funds. The Commissioners
shall contaet, and coordinate with Land Administration, Office of Business Regulatory. Regional
Business Development Office with Economic Development, Design/Lingineering Department, Navajo
lousing Authority. Navajo Tribal Utility Authority. and Community Development for information
related to community development.

ARTICLE 12. TAXATION REVENUES & COLLECTION WITHIN RED MESA CHAFTER
JURISDICTION

The Chapter Administration, upon certification shall meet with the Tax Commissioner to determine
what role and jurisdiction the Community Service Coordinator and Red Mesa Land Commissioners are
allowed to empowered with. The issue of Chapter boundary may be resolved among land owners.
Commissioner and Officials for discussion and negotiation with legal advisors and traditional settings in
local communities.

ARTICLE 13. AMENDMENTS

Red Mesa Land Commissioners may make amendments every five (5) years or as needed through county
assessments, conduct Public hearings and secure approval from chapter membership on this plan of
operation and community basced land use plan. On an annual basis. the Grazing Officer shall submit the
tally count of livestock, and number of home sitc leases, information of business site leases to the
Commissioners, to utilize for future planning activities.




croside equal opponunity o all communit
Commissioners and to ensure that equal representation is compliad
public education of land issues. wtribal laws. sociology. and different compenents of piuamng pn‘ noiplvs
to community member and representatives. Three members shall be appointed for three(3) sears and two
members shall be appointed for two(2) years. Thereatter members shall be appointed for three(3) years.
The Commissioners shall be appointed from five difterent geographical areas within the conm;unitv
boundary to obtain equal representation on the standing committec. If a vacancy occurs. from that
particular area, another community member shall be appointed from that area.

ARTICLE 7. QUORUM

The Commissioners shall consist of five(3) members and three(3) will constitute a quorum to start and
conduct an official meeting, unless the Commissioners and Chapter Officials make the necessary
amendments and the Community Service Coordinator identifies funds to cover additional members. T he
grazing official shall bc a mandatory member, duc to his job and responsibility to cover land disputes,
and dealing with home site leases and his knowledge of the Chapter’s history of land use.

ARTICLE 8. REMOVAL OF COMMISSIONERS
The removal of an appointed member shall be official, when the chair of the Commissioners signs a
resolution stating the reason listed below. The resolution shall be presented to the Chapter President to
declare a vacancy for the position and request letters of interest. The President shall appoint and submit
his or her recommendations to the Chapter membership for confirmation within a reasonable time. The
Chapter President shall review the letters of interest and make his or her determination on his or her
choice, based on background information associated with planning and experienced leadership in the
community.

a.) Lixcessive absences (or) missing two(2) meetings.

b.) Neglect of duties and responsibilities and creating discord among members.

¢.) By voluntary resignation.

d.) Expiration of a term.

¢.) BExcessive indulgence in alcohol beverages (or) drugs.

£.) Felony conviction by the tribal. state and federal courts.
ARTICLE 9. OFFICERS
Commissioners shall appoint the Chairman, Vice Chairman. and Secretary by nomination procedures.

Any time, the Chairman is absent. late. or on leave. the Vice Chairman will take over the duties and
responsibilities. Pro temp appointment may be done to conduct a meeting. Pro temp shall be

~
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and services in the community. Ensure that all developments in the community are organized and
designed in such fashion for safety, health standards and accessible for handicapped individuals. Over;ee
responsibilities in resource management, agricultural activities associated with livestock and vegetation
protection through land rotation practices. The Commissioners shall analyze the population gromb,
needs, land availability, water resources. animal population, existing natural resources. and progress in
community development, cconomic growth and environmental balance in the community. The
Commissioners shall review the existing Navajo Nation Tribal Codes and ensure that development and

establishment of Chapter ordinances and zoning ordinances does not conflict with existing laws of the
Navajo Nation Government.

ARTICLE 4. MONTHLY/QUARTERLY MEETING

The Commissioners shall meet with Chapter officials and Administration on a monthly basis umi! such
time all major issues are resolved; thercafier they shall meet on a quarterly basis or as needed. to dxsc.uss
issues and problems affccling community membership and existing circumstance that requires
resolutions with community planning and development. The Commissioners shall develop an agenda.
take minutes. tape recording and registration sheet for all meetings. including public hearings sessions.
The quarterly meetings shall coincide with the fiscal year quarterly schedule. The Commissioners shall
provide a progress report intermediately following the end of the fiscal year, accomplishment of gll
assignments or community goals established by the Chapter Officials and Commissioners. A priority~hst
of community goals may be used to identify the sequence of priorities and time frame for completion.
An cvaluation of performance may be conducted by the Community Service Coordinator to measure the
progress and performance of the Commissioners. Based on the evaluation, the Commissioners may
amend the plan of operation to reduce unnecessary activities and improve the Commissioners’ role and
responsibilities.

ARTICLE 5. STIPENDS

The Commissioners shall receive $75.00 per meeting, (regular & special). Public Hearings and W(\)l‘k
sessions as approved by the Chapter. A minimum of three(3) hours shall be reasonable for full
compensation, if any excuse of emergency circumstances arises and justified. only then the Chapter
Manager may have discretionary policy to compensate a member or officers by the time spent at the
meeting. Example ($25.00 per hour) if a member stays for the full three(3) hours, he or she may be
compensated a full $75.00. If a member is tardy, the compensation shall be based on the time of arrival
and exit from the meeting by registration indicating time of arrival and exit from the meeting. All
Chapter Officials shall not be compensated, duc to clected status and shall not serve as ofticer on the
Commission.

ARTICLE 6. TERMS

Under the Local Governance Act, Section 101, under Chapter 2, the Chapter President is authorized to
appoint and recommend community members to any standing committee to the next Chapter meeting for
community endorsement and approval of the appointed person. The term of the Commissioner shall. not
exceed the years recommended from the date of appointment. The purpose of the appointment years Is Lo

2




PLAN OF OPERATION
RED MESA CHAPTER LAND COMMISSIONERS

ARTICLE 1. PURPOSE OF THE LAND COMMISSIONERS

Red Mesa Chapter Community Based Land Usc Plan was revised and adopted by the Chapter on July 7,
2008.The Chapter Officials and Community Based Land Use planning Committec changed the
committee’s name to Red Mesa Land Commissioners and expanded it’s duties and responsibilities to
exercise authority of LGA section 103 to develop Chapter ordinances. develop ordinances, develop rural
addressing. utilize eminent domain. plan for infrastructure, housing, community facilities, thoroughtare
plan, open space plan and conduct public hearings for all future land use plans or make amendments to
land use plan every five(5) years, due to changing circumstances. The Commissioners are to develop
master land use plans that will cventually integrate into comprehensive land use plan and manage
community growth patterns in the best interest of safety. health and general welfare of community
residents.

ARTICLE 2. PUBLIC PARTICIPATION/PUBLIC HEARINGS

Red Mesa Chapter Land Commissioners shall ensure public participation through community public
hearings 10 allow equal opportunity to all community members to review, discuss and approve all land
withdrawals for any proposed plan such as development of community facilities. infrastructure, and
major thoroughfare plan, open space, housing and recreational development in the community. All
zoning ordinances and chapter ordinances shall be developed according to the Local Governance Act
mandated by the Navajo Nation Council. The Commissioners shali be responsible to provide public
notice on all public hearings of time, location and datc of the public hearings by verbal announcement at
the Chapter mectings, advertisement in local newspaper, local radio station in the Navajo and English
language. The Commissioners shall record all statements, written or oral testimonies from public
hearings, collect signatures by registration, and provide adequate information through written
documents. maps and visual presentation on any proposed project. The Chapter Administration may
provide assistance in carrying out these assignments.

ARTICLE 3. GENERAL DUTIES AND RESPONSIBILITIES

The general duties and responsibilitics of the Commissioners is to provide community assessment every
five(S) years. or as needed 10 identify the needs of the community for planning purposes and provide
long and short range goals for community improvements, establish capital improvement plans for
community facilities. and implement land use plan for the community. The commissioners will
communicale and coordinate with Indian Health Service. Bureau of Indian Affairs. Navajo Housing
Authority, Navajo Tribal Utility Authority, Countics and State Governmental agencies. (See attached
exhibits). The primary responsibility is to mect, assist and plan with the Chapter officials and
administration stafl to implement land management practices, plan for the general welfare of community
growth, comply with environmental laws. and the overall economic development to secure employment
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Appendix B Soil Descriptions

Red Mesa Community-Based Land Use Plan-2017 Appendix B



Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

[Only those mapunits that have entries for the selected text kinds and categories are included in this report]

Map unit: 501 - Escavada-Riverwash complex, 0 to 1 percent slopes

Text kind/Category:  Nontechnical description/SOI

Escavada soils make up 45 percent of the map unit. The runoff class is low. The depth to a restrictive feature is greater than 60 inches.
This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderate. Available water capacity to a depth of 60
inches is low, and shrink swell potential is low. Annual flooding is occasional, and annual ponding is none. The minimum depth to the top
of the seasonal high water table is at 66 inches. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent. The
assigned Kw erodibility factor is .17. It is nonirrigated land capability subclass 6e. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 5 inches; loamy fine sand; moderately alkaline.
H2 - 5 to 70 inches; stratified fine sand to silty clay; moderately alkaline.

Map unit: 502 - Sogzie loamy fine sand, 1 to 5 percent slopes

Text kind/Category:  Nontechnical description/SO!

Sogzie soils make up 85 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60 inches.
This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water capacily to a depth
of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth to a
water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 10 percent. The assigned Kw
erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 10 inches; loamy fine sand; slightly alkaline.

H2 - 10 to 50 inches; very fine sandy loam; moderately alkaline.
H3 - 50 to 70 inches; fine sandy loam; moderately alkaline.

esources
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 505 - Recapture-Shorthair-Aneth complex, 1 to 8 percent slopes
Text kind/Category:  Nontechnical description/SOI

Recapture soils make up 45 percent of the map unit. The runoff class is medium. The depth to a restrictive feature is greater than 60
inches. This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately slow. Available water capacily to a
depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth
to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 30 percent. The assigned
Kw erodibility factor is .20. It is nonirrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 3 inches; loamy fine sand; moderately alkaline.

H2 - 3 to 17 inches; sandy clay loam; very strongly alkaline.
H3 - 17 to 39 inches; clay loam; very strongly alkaline.

H4 - 39 to 53 inches; fine sandy loam; very strongly alkaline.
H5 - 53 to 65 inches; loamy fine sand; very strongly alkaline.

Shorthair soils make up 30 percent of the map unit. The runoff class is medium. The depth to a restrictive feature is 10 to 20 inches to
bedrock (lithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderate. Available water capacity to
a depth of 60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum
depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 10 percent. The
assigned Kw erodibility factor is .10. It is nonirrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 1 inches; gravelly loamy fine sand; moderately alkaline.
H2 - 1 to 5 inches; fine sandy loam; very strongly alkaline.

H3 - 5 to 16 inches; fine sandy loam; very strongly alkaline.

H4 - 16 to 26 inches; unweathered bedrock.

Aneth soils make up 15 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 8 inches; loamy fine sand; moderately alkaline.
H2 - 8 to 28 inches; loamy fine sand; moderately alkaline.
H3 - 28 to 37 inches; fine sandy loam; strongly alkaline.
H4 - 37 to 65 inches; loamy fine sand; strongly alkaline.

USDA Natural Resources .
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 506 - Blackston-Grazane association, 3 to 50 percent siopes

Text kind/Category:  Nontechnical description/SO!

Blackston soils make up 65 percent of the map unit. The runoff class is medium. The depth to a restrictive feature is greater than 60
inches. This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderate. Available water capacily to a depth
of 60 inches is low, and shnink swell potential is low. Annual flooding is none, and annual ponding is none. The minimurn depth to a water
table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 40 percent. The assigned Kw
erodibility factor is .28. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 9 inches; fine sandy loam; moderately alkaline.

H2 - 9 to 25 inches; gravelly loam; strongly alkaline.

H3 - 25 to 49 inches; extremely gravelly loamy sand; moderately alkaline.
H4 - 49 to 66 inches; loamy sand; moderately alkaline.

Grazane soils make up 20 percent of the map unit. The depth to a restrictive feature is 20 to 40 inches to bedrock (paralithic). This soil is
well drained. The slowest soil permeability within a depth of 60 inches is moderately slow. Available water capacity to a depth of 60 inches
is low, and shrink swell potential is moderate. Annual flooding is none, and annual ponding is none. The minimum depth to a water table is
greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 15 percent. The assigned Kw erodibility

factor Is .10. It is nonirrigated land capability subclass 7e. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 2 inches; very cobbly fine sandy loam; moderately alkaline.

H2 - 2 to 6 inches; gravelly fine sandy loam; moderately alkaline.
H3 - 6 to 20 inches; sandy clay loam; strongly alkaline.

H4 - 20 to 26 inches; clay loarn; strongly alkaline.

H5 - 26 to 36 inches; weathered bedrock.

Map unit: 507 - Sheppard loamy fine sand, 2 to 8 percent slopes, hummocky

Text kind/Category:  Nontechnical description/SOI

Sheppard soils make up 90 percent of the map unit. The runoff class is very high. The depth to a restrictive feature is greater than 60
inches. This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 3 inches; loamy fine sand; slightly alkaline.
H2 - 3 to 70 inches; loamy fine sand; moderately alkaline.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 508 - Shalet-Rock outcrop complex, 8 to 45 percent slopes

Text kind/Category:  Nontechnical description/SOI

Shalet soils make up 55 percent of the map unit. The runoff class is very high. The depth to a restrictive feature is 10 to 20 inches fo
bedrock (paralithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately slow. Available water
capacity to a depth of 60 inches is very low, and shrink swell potential is moderate. Annual flooding is none, and annual ponding is none.
The minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 3
percent. The assigned Kw erodibility factor is .32. It is nonirrigated land capability subclass 7e. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 3 inches; sandy clay loam; moderately alkaline.

H2 - 3 to 6 inches; sandy clay loam; moderately alkaline.
H3 - 6 to 15 inches; sandy clay loam; strongly alkaline.
HA4 - 15 to 25 inches; weathered bedrock.

Map unit: 509 - Traif loamy fine sand, 1 to 3 percent slopes

Text kind/Category:  Nontechnical description/SOI

Trail soils make up 85 percent of the map unit. The runoff class is very low. The depth to a restrctive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is occasional, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 3 percent.
The assigned Kw erodibility factor is .20. It is nonimgated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 5 inches; loamy fine sand; moderately alkaline.
H2 - 5 to 70 inches; stratified sand to silf loam; strongly alkaline.

Map unit: 510 - Aneth loamy fine sand, 1 to 3 percent slopes

Text kind/Category:  Nontechnical description/SOI

Aneth soils make up 80 percent of the map unit. The runoff class is negligible. The depth to a restrictive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 2 inches; loamy fine sand; moderately alkaline.
H2 - 2 to 36 inches; loamy fine sand; moderately alkaline.
H3 - 36 to 65 inches; fine sandy loam; strongly alkaline.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 511 - Redlands loamy fine sand, 1 to 3 percent slopes
Text kind/Category:  Nontechnical description/SOI

Redlands soils make up 85 percent of the map unit. The runoff class is low. The depth to a restrictive feature is greater than 60 inches.
This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderate. Available water capacity fo a depth of 60
inches is high, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth to a water table
is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 10 percent. The assigned Kw erodibility
factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 2 inches; loamy fine sand; slightly alkaline.

H2 - 2 to 13 inches; fine sandy loam; moderately alkaline.
H3 - 13 to 22 inches; fine sandy loam; moderately alkaline.
H4 - 22 to 65 inches; clay loam; strongly alkaline.

Map unit: 512 - Gotho fine sandy loam, 0 to 2 percent slopes
Text kind/Category:  Nontechnical description/SOIl

Gotho soils make up 80 percent of the map unit. The runoff class is medium. The depth to a restrictive feature is greater than 60 inches.
This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately slow. Available water capacity to a depth
of 60 inches is moderate, and shrink swell potential is moderate. Annual flooding is rare, and annual ponding is none. The minimum depth
to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent. The assigned
Kw erodibility factor is .28. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 2 inches; fine sandy loam; strongly alkaline.

H2 - 2 to 13 inches; clay loam; strongly alkaline.

H3 - 13 to 66 inches; stratified fine sandy loam to clay loam; strongly alkaline.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 513 - Sogzie-Aneth association, 2 to 8 percent slopes
Text kind/Category:  Nontechnical description/SOI

Sogzie soils make up 70 percent of the map unit. The runoff class is very Jow. The depth to a restrictive feature is 40 to 60 inches to
bedrock (paralithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feel. The maximum calcium carbonate equivalent within a depth of 40 inches is 25
percent. The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric solil.

Typical Profile:

H1 - 0 to 4 inches; loamy fine sand; moderately alkaline.
H2 - 4 to 14 inches; loamy fine sand; moderately alkaline.
H3 - 14 to 36 inches; fine sandy loam; strongly alkaline.
H4 - 36 to 42 inches; loamy fine sand; strongly alkaline.
HS - 42 to 52 inches; weathered bedrock.

Aneth soils make up 20 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7¢. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 7 inches; loamy fine sand; moderately alkaline.
H2 - 7 to 25 inches; loamy fine sand; moderately alkaline.
H3 - 25 to 54 inches; fine sandy loam; strongly alkaline.
HA4 - 54 to 66 inches; loamy fine sand; strongly alkaline.

Map unit: 514 - Aneth loamy fine sand, 2 to 8 percent slopes, hummocky
Text kind/Category:  Nontechnical description/SOI

Aneth soils make up 90 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 9 inches; loamy fine sand; moderately alkaline.
H2 - 9 to 33 inches; loamy fine sand; moderately alkaline.
H3 - 33 to 51 inches; fine sandy loam; strongly alkaline.
H4 - 51 to 70 inches; loamy fine sand; strongly alkaline.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 515 - Piute-Bluechief-Rock outcrop complex, 2 to 25 percent slopes

Text kind/Category:  Nontechnical description/SOI

Piute soils make up 45 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is 4 to 10 inches to bedrock
(lithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is rapid. Available water capacity to a depth of
60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth fo a
water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 3 percent. The assigned Kw
erodibility factor is .10. It is nonirmrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 3 inches; gravelly loamy fine sand; moderately alkaline.
H2 - 3 to 7 inches; fine sand; moderately alkaline.

H3 - 7 to 17 inches; unweathered bedrock.

Bluechief soils make up 25 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is 20 to 40 inches to
bedrock (lithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 30
percent. The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 5 inches; loamy fine sand; slightly alkaline.

H2 - 5 to 11 inches; very fine sandy loam; moderately alkaline.
H3 - 11 to 22 inches; fine sandy loam; strongly alkaline.

H4 - 22 to 29 inches; fine sandy loam; strongly alkaline.

H5 - 29 to 39 inches; unweathered bedrock.

Map unit: 516 - Kaito-Claysprings complex, 30 to 65 percent slopes

Text kind/Category:  Nontechnical description/SOI

Kaito soils make up 50 percent of the map unit. The runoff class is medium. The depth to a restrictive feature is 40 to 60 inches to bedrock
(paralithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water capacity
to a depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum
depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 50 percent. The
assigned Kw erodibility factor is .05. It is nonirrigated land capability subclass 7e. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 3 inches; extremely gravelly fine sandy loam; moderately alkaline.

H2 - 3 to 10 inches; gravelly fine sandy loam; moderately alkaline.
H3 - 10 to 24 inches; very fine sandy loam; moderately alkaline.
H4 - 24 to 47 inches; fine sandy loam; strongly alkaline.

Hb5 - 47 to 57 inches; weathered bedrock.

Claysprings soils make up 35 percent of the map unit. The runoff class is very high. The depth to a restrictive feature is 10 to 20 inches to
bedrock (paralithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is impermeable. Available water
capacity to a depth of 60 inches is very low, and shrink swell potential is high. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .05. It is nonirrigated land capability subclass 7e. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 2 inches; extremely gravelly sandy clay loam; slightly alkaline.
H2 - 2 to 5 inches; clay; strongly alkaline.

H3 - 5 to 16 inches; clay; strongly alkaline.

H4 - 16 to 26 inches; weathered bedrock.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 517 - Moffat loamy fine sand, 1 to 12 percent slopes

Text kind/Category:  Nontechnical description/SOI

Moffat soils make up 80 percent of the map unit. The runoff class is low. The depth to a restrictive feature is greater than 60 inches. This
soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water capacily to a depth of 60
inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth to a water
table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 60 percent. The assigned Kw

erodibility factor is .20. It is nonirrigated land capability subclass 7¢. This component is not a hydric solil.

Typical Profile:
H1 - 0 to 6 inches; loamy fine sand; moderately alkaline.

H2 - 6 to 28 inches; fine sandy loam; moderately alkaline.
H3 - 28 to 47 inches; fine sandy loam; strongly alkaline.
H4 - 47 to 65 inches; fine sandy loam; strongly alkaline.

Map unit: 518 - Tohatin-Sheppard loamy fine sands, 5 to 35 percent slopes

Text kind/Category:  Nontechnicai description/SOI

Tohatin soils make up 50 percent of the map unit. The runoff class is low. The depth to a restrictive feature is greater than 60 inches. This
soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 15
percent. The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 3 inches; loamy fine sand; moderately alkaline.

H2 - 3 to 48 inches; loamy fine sand; strongly alkaline.
H3 - 48 to 80 inches; loamy fine sand; strongly alkaline.

Sheppard soils make up 35 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60
inches. This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The

minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.

The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7¢c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 8 inches; loamy fine sand; slightly alkaline.

H2 - 8 to 80 inches; loamy fine sand; moderately alkaline.

Map unit: 519 - Shumbegay loamy fine sand, O to 8 percent slopes

Text kind/Category:  Nontechnical description/SOI
Shumbegay soils make up 85 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60
inches. This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available
water capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 3 percent.

The assigned Kw erodibility factor is .20. it is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 2 inches; loamy fine sand; strongly alkaline.

H2 - 2 to 6 inches; loamy fine sand; strongly alkaline.
H3 - 6 to 10 inches; loamy fine sand; strongly alkaline.
H4 - 10 to 80 inches; stratified fine sand to silt loam; strongly alkaline.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 520 - Rock outcrop-Needle complex, 2 to 20 percent slopes
Text kind/Category:  Nontechnical description/SOI

Needle soils make up 20 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is 10 to 20 inches to
bedrock (lithic). This soil is excessively drained. The slowest soil permeability within a depth of 60 inches is rapid. Available water
capacity to a depth of 60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .17. It is nonirrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 5 inches; fine sand; slightly alkaline.
H2 - 5 to 15 inches; fine sand; slightly alkaline.
H3 - 15 to 19 inches; unweathered bedrock.

Map unit: 521 - Sandbench-Sheppard fine sands, 1 to 8 percent slopes
Text kind/Category:  Nontechnical description/SOIl

Sandbench soils make up 50 percent of the map unit. The runoff class is medium. The depth to a restrictive feature is 20 to 40 inches to
bedrock (lithic). This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is rapid. Available
water capacity to a depth of 60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none.
The minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 20
percent. The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 11 inches; fine sand; moderately alkaline.

H2 - 11 to 17 inches; loamy fine sand; moderately alkaline.
H3 - 17 to 31 inches; loamy fine sand; moderately alkaline.
H4 - 31 to 41 inches; unweathered bedrock.

Sheppard soils make up 40 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60
inches. This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a waler table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.
The assigned Kw erodibility factor is .17. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 4 inches; fine sand; slightly alkaline.
H2 - 4 to 61 inches; fine sand; moderately alkaline.

Map unit: 522 - Pennell loamy fine sand, 1 to 6 percent slopes
Text kind/Category:  Nontechnical description/SOIl

Pennell soils make up 80 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is 10 to 20 inches to
bedrock (lithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The
minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 40
percent. The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:

H1 - 0 to 5 inches; loamy fine sand; moderately alkaline.

HZ2 - 5 to 10 inches; fine sandy loam; moderately alkaline.

H3 - 10 to 18 inches; gravelly sandy loam; moderately alkaline.
H4 - 18 to 22 inches; unweathered bedrock.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 523 - Tyende-Aneth-Shumbegay loamy fine sands, 1 to 25 percent slopes

Text kind/Category:  Nontechnical description/SO1

Tyende soils make up 50 percent of the map unit. The runoff class is low. The depth to a restrictive feature is 20 to 40 inches to bedrock
(paralithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is moderate. Avaijlable water capacily to a
depth of 60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth
to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 15 percent. The assigned

Kw erodibility factor is .20. It is nonirrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 6 inches; loamy fine sand; moderately alkaline.

H2 - 6 to 10 inches; fine sandy loam; very strongly alkaline.
H3 - 10 to 14 inches; sandy clay loam; very strongly alkaline.
H4 - 14 to 37 inches; very fine sandy loam; strongly alkaline.
H5 - 37 to 41 inches; weathered bedrock.

Aneth soils make up 25 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is moderate, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The

minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent.

The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 2 inches; loamy fine sand; moderately alkaline.

H2 - 2 to 32 inches; loamy fine sand; moderately alkaline.
H3 - 32 to 63 inches; fine sandy loam; strongly alkaline.

Shumbegay soils make up 15 percent of the map unit. The runoff class is low. The depth to a restrictive feature is greater than 60 inches.
This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is moderately rapid. Available water
capacity to a depth of 60 inches is low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The

minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 3 percent.

The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 1 inches; loamy fine sand; strongly alkaline.

H2 - 1 to 5 inches; loamy fine sand; strongly alkaline.
H3 - 5 to 80 inches; loamy fine sand; strongly alkaline.

Map unit: 524 - Uzaneva clay loam, 0 to 2 percent slopes

Text kind/Category:  Nontechnical description/SOI

Uzaneva soils make up 85 percent of the map unit. The runoff class is very high. The depth to a restrictive feature is greater than 60
inches. This soil is well drained. The slowest soil permeability within a depth of 60 inches is very slow. Available water capacity to a depth
of 60 inches is high, and shrink swell potential is moderate. Annual flooding is rare, and annual ponding is none. The minimum depth to a
water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 5 percent. The assigned Kw
erodibility factor is .32. It is irrigated land capability subclass 3s. It is nonirrigated land capability subclass 7c. This component is not a

hydric soil.

Typical Profile:

H1 - 0 to 1 inches; clay loam; moderately alkaline.

H2 - 1 to 13 inches; clay; strongly alkaline.

H3 - 13 to 25 inches; silty clay; strongly alkaline.

H4 - 25 to 80 inches; stratified sandy loam to silty clay; strongly alkaline.
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Map Unit Text

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Map unit: 526 - Sandbench-Rock outcrop-Piute, cool complex, 1 to 8 percent slopes

Text kind/Category:  Nontechnical description/SOI
Sandbench soils make up 45 percent of the map unit. The runoff class is high. The depth to a restrictive feature is 20 to 40 inches to
bedrock (lithic). This soil is somewhat excessively drained. The slowest soil permeability within a depth of 60 inches is rapid. Available
water capacity to a depth of 60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none.
The minimum depth to a water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 20

percent. The assigned Kw erodibility factor is .20. It is nonirrigated land capability subclass 7c. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 8 inches; fine sand; moderately alkaline.

H2 - 8 to 19 inches; loamy fine sand; moderately alkaline.

H3 - 19 to 37 inches; loamy fine sand; moderately alkaline.

H4 - 37 to 41 inches; unweathered bedrock.

Piute soils make up 20 percent of the map unit. The runoff class is very low. The depth to a restrictive feature is 4 to 10 inches to bedrock
(lithic). This soil is well drained. The slowest soil permeability within a depth of 60 inches is rapid. Available water capacity to a depth of
60 inches is very low, and shrink swell potential is low. Annual flooding is none, and annual ponding is none. The minimum depth to a
water table is greater than 6 feet. The maximum calcium carbonate equivalent within a depth of 40 inches is 3 percent. The assigned Kw

erodibility factor is .10. It is nonirrigated land capability subclass 7s. This component is not a hydric soil.

Typical Profile:
H1 - 0 to 3 inches; gravelly loamy fine sand; moderately alkaline.

H2 - 3 to 8 inches; fine sand; moderately alkaline.
H3 - 8 to 12 inches; unweathered bedrock.
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Component Text

San Juan County, Utah, Navajo indian Reservation

[Only those components that have entries for the selected text kinds and categories are included in this report]

Map unit: AmB - Aneth loamy fine sand, 1 to 8 percent slopes

Componet: Aneth
Text kind/Category:  Nontechnical description/GENSOIL

The Aneth component makes up 90 percent of the map unit. Slopes are 1 to 8 percent. This component is on terraces, valleys. The
parent matenal consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60 inches. The
natural drainage class is somewhat excessively drained. Water movement in the most restrictive layer is high. Available water to a
depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation
within a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY118UT
Desert Sandy Loam (four-Wing Saltbush) ecological site. Nonirrigated land capability classification is 7s. This soil does not meet
hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not exceed 10 percent. The soil has a slightly sodic
horizon within 30 inches of the soil surface.

Map unit: AnA - Aneth loamy fine sand, moderately alkali, O to 3 percent slopes

Componet: Aneth
Text kind/Category:  Nontechnical description/GENSOIL

The Aneth component makes up 85 percent of the map unit. Slopes are 0 to 3 percent. This component is on flood plains, valleys. The
parent materiaf consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60 inches. The
natural drainage class is well drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of
60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a
depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY009UT Alkali
Flat (greasewood) ecological site. Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria. The calcium
carbonate equivalent within 40 inches, typically, does not exceed 10 percent. The soil has a slightly sodic horizon within 30 inches of

the soil surface.

Map unit: AsA - Aneth sandy clay loam, 0 to 3 percent slopes

Componet: Aneth
Text kind/Category:  Nontechnical description/fGENSOIL

The Aneth component makes up 95 percent of the map unit. Slopes are 0 to 3 percent. This component is on valleys. The parent
material consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is somewhat excessively drained. Water movement in the most restrictive layer is moderately high. Available water to
a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water
saturation within a depth of 72 inches. Organic matter content in the surface honizon is about 0 percent. This component is in the
RO35XY015UT Sandy Bottom (fourwing Saitbush) ecological site. Nonirrigated land capability classification is 7s. This soil does not
meet hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not exceed 10 percent. The soil has a slightly
sodic horizon within 30 inches of the soil surface.
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Component Text

San Juan County, Utah, Navajo Indian Reservation

Map unit: AV - Aquic Ustifluvents-Typic Fluvaquents association, gently sloping
Componet: Aquic Ustifluvents
Text kind/Category:  Nontechnical description/GENSOIL

The Aquic Ustifluvents component makes up 40 percent of the map unit. Slopes are 0 to 3 percent. This component is on flood plains.
The parent material consists of mixed alluvium. Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is
poorly drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is moderate.
Shrink-swell potential is low. This soil is frequently flooded. It is not ponded. A seasonal zone of water saturation is at 10 inches during
March, April, May, June. Organic matter content in the surface horizon is about 2 percent. This component is in the RO35XY012UT
Semiwet Saline Streambank (fremont Cottonwood) ecological site. Nonirrigated land capability classification is 7w. This soil meets
hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not exceed 14 percent. The soil has a moderately
saline horizon within 30 inches of the soil surface. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Componet: Typic Fluvaguents
Text kind/Category:  Nontechnical description/GENSOIL

The Typic Fluvaquents component makes up 40 percent of the map unit. Slopes are 0 to 3 percent. This component is on flood plains.
The parent material consists of mixed alluvium. Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is
poorly drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is low. Shrink-
swell potential is low. This solil is frequently flooded. It is not ponded. A seasonal zone of water saturation is at 10 inches during March,
April, May, June. Organic matter content in the surface horizon is about 1 percent. This component is in the RO35XY012UT Semiwet
Saline Streambank (fremont Cottonwood) ecological site. Nonirrigated land capability classification is 6w. This soil meets hydric
criteria. The calcium carbonate equivalent within 40 inches, typically, does not exceed 17 percent. The soil has a moderately saline
horizon within 30 inches of the soil surface. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Map unit: BA - Badland
Componet: Badland
Text kind/Category:  Nontechnical description/GENSOIL
Generated brief soil descriptions are created for major soil components. The Badland is a miscellaneous area.
Map unit: BD - Badland-Typic Tomifluvents association, steep
Componet: Badland
Text kind/Category:  Nontechnical description/GENSOIL

Generated brief soil descriptions are created for major soil components. The Badland is a miscellaneous area.
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Component Text

San Juan County, Utah, Navajo Indian Reservation

Map unit: BD - Badland-Typic Torrifluvents association, steep
Componet: Typic Torrifluvents
Text kind/Category:  Nontechnical description/GENSOIL

The Typic Torrifluvents component makes up 30 percent of the map unit. Slopes are 0 to 10 percent. This component is on
drainageways. The parent material consists of alluvium derived from sandstone and shale and/or eolian deposits derived from
sandstone and shale. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 71 inches. The natural drainage class is well

drained. Water movement in the most restrictive layer is moderately high. Available water to a depth of 60 inches is moderate. Shrink-
swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic
matter content in the surface horizon is about 1 percent. This component is in the RO35XY109UT Desert Loam (shadscale) ecological
site. Nonirrigated land capability classification is 7e. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40
inches, typically, does not exceed 9 percent. The soil has a slightly saline horizon within 30 inches of the soil surface. The soil has a
slightly sodic horizon within 30 inches of the soil surface.

Map unit: DeE - Deleco loamy fine sand, 12 to 55 percent slopes
Componet: Deleco
Text kind/Category:  Nontechnical description/GENSOIL

The Deleco component makes up 90 percent of the map unit. Slopes are 12 to 55 percent. This component is on fans, terraces. The
parent material consists of alluvium derived from sedimentary rock and/or colluvium derived from sedimentary rock. Depth to a root
restrictive layer, petrocalcic, is 7 to 20 inches. The natural drainage class is well drained. Water movement in the most restrictive layer
is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There
is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This
component is in the RO35XY133UT Desert Shallow Sandy Loam (blackbrush) ecological site. Nonirrigated land capability classification
is 7s. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not exceed 53
percent. The soil has a slightly sodic honzon within 30 inches of the soil surface.

Map unit: GtA - Gotho soils, 0 to 3 percent slopes
Componet: Gotho
Text kind/Category:  Nontechnical description/GENSOIL

The Gotho component makes up 45 percent of the map unit. Slopes are 0 fo 3 percent. This component is on valleys. The parent
material consists of alluvium derived from sedimentary rock. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is well drained. Water movement in the most restrictive layer is moderately low. Available water to a depth of 60
inches is high. Shrink-swell potential is moderate. This soil is not flooded. It is not ponded. There is no zone of water saturation within
a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. This component is in the RO35XY009UT Alkali
Flat (greasewood) ecological site. Nonirrigated land capability classification is 7c. This soil does not meet hydric criteria. The calcium
carbonate equivalent within 40 inches, typically, does not exceed 6 percent. The soil has a slightly saline horizon within 30 inches of
the soil surface. The soil has a slightly sodic horizon within 30 inches of the soil surface.
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Component Text

San Juan County, Utah, Navajo Indian Reservation

Map unit: GtA - Gotho soils, 0 to 3 percent slopes
Componet: Gotho
Text kind/Category:  Nontechnical description/GENSOIL

The Gotho component makes up 45 percent of the map unit. Slopes are 0 to 3 percent. This component is on valleys. The parent
material consists of alluvium derived from sedimentary rock. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is well drained. Water movement in the most restrictive layer is moderately low. Available water to a depth of 60
inches is high. Shrink-swell potential is moderate. This soil is not flooded. It is not ponded. There is no zone of water saturation within
a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. This component is in the RO35XY00SUT Alkali
Flat (greasewood) ecological site. Nonirrigated land capability classification is 7c. This soil does not meet hydric criteria. The calcium
carbonate equivalent within 40 inches, typically, does not exceed 6 percent. The soil has a slightly saline horizon within 30 inches of
the soil surface. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Map unit: LAG - Lithic Torriorthents-Typic Torriorthents-Rock outcrop association, steep
Componet: Lithic Torriorthents
Text kind/Category:  Nontechnical description/GENSOIL

The Lithic Torriorthents component makes up 30 percent of the map unit. Slopes are 20 to 45 percent. This component is on canyons,
mesas. The parent material consists of colluvium derived from sedimentary rock and/or residuum weathered from sedimentary rock.
Depth to a root restrictive layer, bedrock, lithic, is 4 to 20 inches. The natural drainage class is well drained. Water movement in the
most restrictive layer is moderately high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is
not flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface
horizon is about 0 percent. This component is in the RO36XY130UT Desert Shallow Sandy Loam (shadscale) ecological site.
Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40
inches, typically, does not exceed 13 percent. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Componet: Typic Torriorthents
Text kind/Category:  Nontechnical description/GENSOIL

The Typic Torriorthents component makes up 30 percent of the map unit. Slopes are 40 to 80 percent. This component is on mesas,
canyons. The parent material consists of colluvium derived from sedimentary rock and/or residuum weathered from sedimentary rock.
Depth to a root restrictive layer, bedrock, lithic, is 20 to 40 inches. The natural drainage class is well drained. Water movement in the
most restrictive layer is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It
is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about
1 percent. This component is in the RO35XY018UT Talus Slope (blackbrush-Shadscale) ecological site. Nonirrigated land capability
classification is 7s. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not
exceed 18 percent. The soil has a very slightly saline horizon within 30 inches of the soil surface. The soil has a slightly sodic horizon
within 30 inches of the soil surface.

Componet: Rock outcrop
Text kind/Category: Nontechnical description/lGENSOIL

Generated brief soil descriptions are created for major soil components. The Rock outcrop is a miscellaneous area.
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Component Text

San Juan County, Utah, Navajo Indian Reservation

Map unit: MbD - Moenkopie sandy loam, 3 to 8 percent slopes
Componet: Moenkopie, sandy loam
Text kind/Category:  Nontechnical description/GENSOIL

The Moenkopie, sandy loam component makes up 90 percent of the map unit. Slopes are 3 to 8 percent. This component is on
structural benches. The parent material consists of residuum weathered from sandstone and shale. Depth to a root restrictive layer,
bedrock, lithic, is 5 to 20 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is
moderately high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not
ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1
percent. This component is in the R0O35XY130UT Desert Shallow Sandy Loam (shadscale) ecological site. Nonirrigated land capability
classification is 7s. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not
exceed 18 percent. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Map unit: McF - Moenkopie-Rock outcrop complex, 8 to 25 percent slopes
Componet: Moenkopie
Text kind/Category:  Nontechnical description/GENSOIL

The Moenkopie component makes up 65 percent of the map unit. Slopes are 8 to 25 percent. This component is on hills, structural
benches. The parent material consists of residuum weathered from sandstone and shale. Depth to a root restrictive layer, bedrock,
lithic, is 5 to 20 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is moderately high.
Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no
zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 1 percent. This component
is in the RO35XY130UT Desert Shallow Sandy Loam (shadscale) ecological site. Nonirrigated land capability classification is 7s. This
soil does not meet hydric critenia. The calcium carbonate equivalent within 40 inches, typically, does nof exceed 18 percent. The soil
has a slightly sodic horizon within 30 inches of the soil surface.

Componet: Rock outcrop
Text kind/Category:  Nontechnical description/GENSOIL

Generated brief soil descriptions are created for major soil components. The Rock outcrop is a miscellaneous area.
Map unit: MoB - Mota loamy fine sand, 1 to 8 percent slopes

Componet: Mota
Text kind/Category:  Nontechnical description/GENSOIL

The Mota component makes up 85 percent of the map unit. Slopes are 1 to 8 percent. This component is on structural benches. The
parent matenial consists of eolian deposits derived from sandstone. Depth fo a root restrictive layer is greater than 60 inches. The
natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is
moderate. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of
72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY121UT Desert Sandy
Loam (blackbrush) ecological site. Nonirrigated land capability classification is 7e. This soil does not meet hydric criteria. The calcium
carbonate equivalent within 40 inches, typically, does not exceed 20 percent. The soil has a slightly sodic horizon within 30 inches of
the soil surface.
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Component Text

San Juan County, Utah, Navajo Indian Reservation

Map unit: MRE - Mota-Moenkopie-Rock outcrop association, sloping

Componet: Moenkopie
Text kind/Category:  Nontechnical description/GENSOIL

The Moenkopie component makes up 30 percent of the map unit. Slopes are 3 to 8 percent. This component is on valleys. The parent
material consists of residuum weathered from sandstone and shale. Depth to a root restrictive layer, bedrock, lithic, is 5 to 20 inches.
The natural drainage class is well drained. Water movement in the most restrictive layer is moderately high. Available water to a depth
of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation
within a depth of 72 inches. Organic matter content in the surface honzon is about 1 percent. This component is in the RO35XY130UT
Desert Shallow Sandy Loam (shadscale) ecological site. Nonirrigated land capability classification is 7s. This soil does not meet hydric
criteria. The calcium carbonate equivalent within 40 inches, typically, does not exceed 18 percent. The soil has a slightly sodic horizon

within 30 inches of the soil surface.
Componet: Mota
Text kind/Category:  Nontechnical description/GENSOIL

The Mota component makes up 30 percent of the map unit. Slopes are 1 to 8 percent. This component is on valleys. The parent
material consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of 60 inches is
moderate. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of
72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY121UT Desert Sandy
Loam (blackbrush) ecological site. Nonirrigated land capability classification is 7e. This soil does not meet hydric cniteria. The calcium
carbonate equivalent within 40 inches, typically, does not exceed 20 percent. The soil has a slightly sodic honizon within 30 inches of

the soil surface.
Componet: Rock outcrop
Text kind/Category:  Nontechnical description/GENSOIL

Generated brief soil descriptions are created for major soil components. The Rock outcrop is a miscellaneous area.
Map unit: NnD - Neskahi fine sandy loam, 2 to 6 percent slopes

Componet: Neskahi
Text kind/Category:  Nontechnical description/GENSOIL

The Neskahi component makes up 85 percent of the map unit. Slopes are 2 to 6 percent. This component is on valleys, alluvial fans.
The parent material consists of alluvium derived from sedimentary rock and/or eolian deposits derived from sedimentary rock. Depth to
a rool restrictive layer is greater than 60 inches. The natural drainage class is well drained. Water movement in the most restrictive
layer is moderately high. Available water to a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is not flooded. It
is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about
0 percent. This component is in the RO35XY121UT Desert Sandy Loam (blackbrush) ecological site. Nonirrigated land capability
classification is 7e. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40 inches, typically, does not
exceed 9 percent. The soil has a slightly sodic horizon within 30 inches of the soil surface.
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San Juan County, Utah, Navajo Indian Reservation

Map unit: Py - Playas
Componet: Playas
Text kind/Category:  Nontechnical description/GENSOIL
Generated brief soil descriptions are created for major soil components. The Playas is a miscellaneous area.
Map unit: RaE - Raplee very fine sandy loam, 2 to 12 percent slopes
Componet: Raplee
Text kind/Category:  Nontechnical description/GENSOIL

The Raplee component makes up 90 percent of the map unit. Slopes are 2 to 12 percent. This component is on pediments. The parent
matenial consists of residuum weathered from gypsiferous sandstone. Depth to a root restrictive layer, bedrock, paralithic, is 20 to 36
inches. The natural drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a depth of
60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within
a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY126UT Desert
Shallow Gypsum ecological site. Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria. The calcium
carbonate equivalent within 40 inches, typically, does not exceed 10 percent. The soil has a slightly saline horizon within 30 inches of
the soil surface. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Map unit: RO - Rock outcrop
Componet: Rock outcrop
Text kind/Category:  Nontechnical description/GENSOIL
Generated brief soil descriptions are created for major soil components. The Rock oulcrop is a miscellaneous area.
Map unit: RRG - Rock outcrop, sandstone-Lithic Torriorthents, association, steep
Componet: Lithic Torriorthents
Text kind/Category:  Nontechnical description/GENSOIL

The Lithic Torriorthents component makes up 50 percent of the map unit. Slopes are 5 to 40 percent. This component is on structural
benches. The parent material consists of colluvium denived from sedimentary rock and/or residuum weathered from sedimentary rock.
Depth to a root restrictive layer, bedrock, lithic, is 2 to 10 inches. The natural drainage class is well drained. Water movement in the
most restrictive layer is high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded. It
is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about
0 percent. This component is in the RO35XY130UT Desert Shallow Sandy Loam (shadscale) ecological site. Nonirrigated land
capability classification is 7s. This soil does not meet hydric criteria. The calcium carbonate equivalent within 40 inches, fypically, does
not exceed 9 percent. The soil has a slightly sodic horizon within 30 inches of the soil surface.

Componet: Rock outcrop, sandst
Text kind/Category:  Nontechnical description/GENSOIL

Generated brief soil descriptions are created for major soil components. The Rock outcrop, sandst is a miscellaneous area.
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Component Text

San Juan County, Utah, Navajo Indian Reservation

Map unit: ShD - Sheppard fine sand, hummocky
Componet: Sheppard
Text kind/Category:  Nontechnical description/GENSOIL

The Sheppard component makes up 80 percent of the map unit. Slopes are 2 to 12 percent. This component is on dunes on structural
benches. The parent material consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60
inches. The natural drainage class is excessively drained. Water movement in the most restrictive layer is high. Available water to a
depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation
within a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY115UT
Desert Sand (sand Sagebrush) ecological site. Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria.
The calcium carbonate equivalent within 40 inches, typically, does not exceed 5 percent.

Map unit: ShE - Sheppard fine sand, rofling
Componet: Sheppard

Text kind/Category:  Nontechnical description/GENSOIL

The Sheppard component makes up 85 percent of the map unit. Slopes are 2 to 8 percent. This component is on dunes on structural
benches. The parent material consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60
inches. The natural drainage class is excessively drained. Water movement in the most restrictive layer is high. Available water to a
depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It is not ponded. There is no zone of water saturation
within a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY115UT
Desert Sand (sand Sagebrush) ecological site. Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria.
The calcium carbonate equivalent within 40 inches, typically, does not exceed 5 percent.

Map unit: SME - Sheppard-Rock outcrop association, hummocky
Componet: Sheppard
Text kind/Category:  Nontechnical description/GENSOIL

The Sheppard component makes up 70 percent of the map unit. Slopes are 2 to 12 percent. This component is on dunes on structural
benches. The parent material consists of eolian deposits derived from sandstone. Depth to a root restrictive layer is greater than 60
inches. The natural drainage class is excessively drained. Water movement in the most restrictive layer is high. Available water to a
depth of 60 inches is low. Shrink-swell potential is fow. This soil is not flooded. It is not ponded. There is no zone of water saturation
within a depth of 72 inches. Organic matter content in the surface horizon is about 0 percent. This component is in the RO35XY115UT
Desert Sand (sand Sagebrush) ecological site. Nonirrigated land capability classification is 7s. This soil does not meet hydric criteria.
The calcium carbonate equivalent within 40 inches, typically, does not exceed 5 percent.

Componet: Rock outcrop
Text kind/Category: Nontechnical description/GENSOIL

Generated brief soil descriptions are created for major soil components. The Rock outcrop is a miscellaneous area.
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San Juan County, Utah, Navajo Indian Reservation

Map unit: w - Water
Componet: Water
Text kind/Category:  Nontechnical description/GENSOIL

Generated brief soil descriptions are created for major soil components. The Water is a miscellaneous area.
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Dwellings and Small Commercial Buildings

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

[The information in this table indicates the dominant soil condition but does not eliminate the need for onsite investigation. The numbers in the value
columns range from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table shows only the top five limitations for any given
soil. The soil may have additional limitations}

Dwellings without

Dwellings with

Small commercial

Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and
limiting features Value fimiting features Value fimiting features Value
501:
Escavada 45 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Depth to saturated 0.03
zone
Riverwash 40 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Depth to saturated 1.00 Depth to saturated 1.00 Depth to saturated 1.00
zone zone zone
502:
Sogzie 85 ©  Not limited Not limited Not limited
505:
Recapture 45 Somewhat limited Somewhat limited Somewhat limited
Shrink-swell 0.50 Shrink-swell 0.50 Shrink-swell 0.50
Shorthair 30 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock 1.00
Slope 0.13
Aneth 15 Not limited Not limited Somewhat limited
Slope 0.13
Riverwash 1 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Depth to saturated 1.00 Depth to saturated 1.00 Depth to saturated 1.00
zone zone zone
506:
Blackston 65 Not limited Not limited Somewhat fimited
Slope 0.50
Grazane 20 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
Shrink-swell 0.50 Depth to soft bedrock  0.79 Shrink-swell 0.50
Shrink-swell 0.50
507:
Sheppard 90 Not limited Not limited Somewhat limited
Slope 0.13
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Dwellings and Small Commercial Buildings

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Dwellings without Dwellings with Small commercial
Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and
limiting features Value limiting features Value limiting features Value
508:
Shalet 55 Very limited Very limited Very limited
Depth to soft bedrock  1.00 Depth to soft bedrock  1.00 Siope 1.00
Slope 1.00 Slope 1.00 Depth to soft bedrock  1.00
Shrink-swell 0.50 Shrink-swell 0.50 Shrink-swell 0.50
Rock outcrop 40 Not rated Not rated Not rated
509:
Trail 85 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
510:
Aneth 80 Not limited Not limited Not fimited
511:
Redlands 85 Not limited Not limited Not limited
512:
Gotho 80 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Shrink-swell 0.50 Shrink-swell 0.50 Shrink-swell 0.50
513:
Sogzie 70 Not limited Not limited Not limited
Aneth 20 Not limited Not limited Somewhat limited
Slope 0.50
514:
Aneth 90 Not limited Not limited Somewhat limited
Slope 0.13
515:
Piute 45 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Slope 0.96 Slope 0.96 Siope 1.00
Bluechief 25 Somewhat limited Very limited Somewhat limited
Depth to hard bedrock  0.54 Depth to hard bedrock  1.00 Depth to hard bedrock 0.54
Rock outcrop 20 Not rated Not rated Not rated
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Dwellings and Small Commercial Buildings

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Dwellings without Dwellings with Small commercial
Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and Val
limiting features Value limiting features Vaiue limiting features alue
516:
Kaito 50 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
Claysprings 35 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
Depth to soft bedrock  1.00 Shrink-swell 1.00 Depth to soft bedrock  1.00
Shrink-swell 1.00 Depth to soft bedrock  1.00 Shrink-swell 1.00
517:
Moffat 80 Not limited Not limited Somewhat limited
Slope 0.88
518:
Tohatin 50 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
Sheppard 35 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
519:
Shumbegay 85 Not limited Not limited Not limited
520:
Rock outcrop 75 Not rated Not rated Not rated
Needie 20 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Slope 0.37 Slope 0.37 Slope 1.00
521:
Sandbench 50 Somewhat limited Very limited Somewhat limited
Depth to hard bedrock  0.35 Depth to hard bedrock  1.00 Depth to hard bedrock 0.35
Sheppard 40 Not limited Not limited Somewhat limited
Slope 0.13
522;
Pennell 80 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
523:
Tyende 50 Not limited Somewhat limited Not limited

Depth to soft bedrock  0.03
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Dwellings and Small Commercial Buildings

Shiprock Area, Parts of San Juan County, New Mexico and Apache County, Arizona

Dwellings without Dwellings with Small commercial
Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and
limiting features Value limiting features Value limiting features Value
523:
Aneth 25 Not limited Not limited Somewhat fimited
Slope 0.13
Shumbegay 15 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
524:
Uzaneva 85 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Shrink-sweli 0.50 Shrink-swell 0.50 Shrink-swell 0.50
526:
Sandbench 45 Somewhat limited Very limited Somewhat limited
Depth to hard bedrock  0.03 Depth to hard bedrock  1.00 Slope 0.13
Depth to hard bedrock  0.03
Rock outcrop 25 Not rated Not rated Not rated
Piute 20 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Slope 0.13
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Soil properties influence the development of building sites, including the selection of the site, the design of the structure, construction, performance
after construction, and maintenance. This table shows the degree and kind of soil limitations that affect dwellings with and without basements and
small commercial buildings.

The ratings in the table are both verbal and numerical. Rating class terms indicate the extent to which the soils are limited by all of the soil features
that affect building site development. Not limited indicates that the soil has features that are very favorable for the specified use. Good performance
and very low maintenance can be expected. Somewhat limited indicates that the soil has features that are moderately favorable for the specified use.
The limitations can be overcome or minimized by special planning, design, or installation. Fair perfformance and moderate maintenance can be
expected. Very limited indicates that the soil has one or more features that are unfavorable for the specified use. The limitations generally cannot be
overcome without major soil reclamation, special design, or expensive installation procedures. Poor performance and high maintenance can be
expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings are shown as decimal fractions ranging from 0.01 to 1.00. They
indicate gradations between the point at which a soil feature has the greatest negative impact on the use (1.00) and the point at which the soil feature
is not a limitation (0.00).

Dwellings are single-family houses of three stories or less. For dwellings without basements, the foundation is assumed to consist of spread footings
of reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum frost penetration, whichever is deeper. For dwellings
with basements, the foundation is assumed to consist of spread footings of reinforced concrete built on undisturbed soil at a depth of about 7 feet.
The ratings for dwellings are based on the soil properties that affect the capacity of the soil to support a load without movement and on the properties
that affect excavation and construction costs. The properties that affect the load-supporting capacity include depth to a water table, ponding, flooding,
subsidence, linear extensibility (shrink-swell potential), and compressibility. Compressibility is inferred from the Unified classification. The properties
that affect the ease and amount of excavation include depth to a water table, ponding, flooding, slope, depth to bedrock or a cemented pan, hardness
of bedrock or a cemented pan, and the amount and size of rock fragments.

Small commercial buildings are structures that are less than three stories high and do not have basements. The foundation is assumed to consist of
spread footings of reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum frost penetration, whichever is deeper.
The ratings are based on the soil properties that affect the capacity of the soil to support a load without movement and on the properties that affect
excavation and construction costs. The properties that affect the load-supporting capacity include depth to a water table, ponding, flooding,
subsidence, linear extensibility (shrink-swell potential), and compressibility (which is inferred from the Unified classification). The properties that affect
the ease and amount of excavation include flooding, depth to a water table, ponding, slope, depth to bedrock or a cemented pan, hardness of bedrock
or a cemented pan, and the amount and size of rock fragments.

USDA Natural Resources
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San Juan County, Utah, Navajo indian Reservation

Dwellings and Small Commercial Buildings

{The information in this table indicates the dominant soil condition but does not eliminate the need for onsite investigation. The numbers in the value
columns range from 0.01 to 1.00. The larger the value, the greater the potential limitation. The columns that identify the rating class and limiting
features show no more than five limitations for any given soil. The soil may have additional limitations]

Dwellings without

Dwellings with

Small commercial

Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and
limiting features Value limiting features Value limiting features Value
AmB:
Aneth 90 Not limited Not limited Somewhat limited
Slope 0.13
AnA:
Aneth 85 Not limited Not limited Not limited
AsA:
Aneth 95 Not limited Not limited Not limited
AV:
Aquic Ustifluvents 40 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Depth to saturated 1.00 Depth to saturated 1.00 Depth to saturated 1.00
zone zone zone
Typic Fluvaquents 40 Very limited Very limited Very limited
Flooding 1.00 Flooding 1.00 Flooding 1.00
Depth to saturated 1.00 Depth to saturated 1.00 Depth to saturated 1.00
zone zone zone
BA:
Badland 90 Not rated Not rated Not rated
BD:
Badland 40 Not rated Not rated Not rated
Typic Torrifluvents 30 Not limited Not limited Somewhat limited
Slope 0.13
DeE:
Deleco 90 Very limited Very limited Very limited
Slope 1.00 Depth to thin 1.00 Slope 1.00
Depth to thin 0.50 cemented pan Depth to thin 1.00
cemented pan Slope 1.00 cemented pan
GtA:
Gotho 45 Somewhat limited Somewhat fimited Somewhat limited
Shrink-swell 0.50 Shrink-swell 0.50 Shrink-swell 0.50
Gotho 45 Somewhat iimited Somewhat limited Somewhat limited
Shrink-swell 0.50 Shrink-swell 0.50 Shrink-swell 0.50
USDA Natural Resources _
e . . Survey Area Version: 3
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San Juan County, Utah, Navajo Indian Reservation

Dwellings and Small Commercial Buildings

Dwellings without Dwellings with Small commercial
Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and val
limiting features Value limiting features Value limiting features aiue
LAG:
Lithic Torriorthents 30 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Typic Torriorthents 30 Very limited Very limited Very limited
Slope 1.00 Slope 1.00 Slope 1.00
Depth to hard bedrock  0.42 Depth to hard bedrock  1.00 Depth to hard bedrock  0.42
Rock outcrop 25 Not rated Not rated Not rated
MbD:
Moenkopie, sandy loam 90 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Slope 0.50
McF:
Moenkopie 65 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Slope 1.00
Slope 1.00 Slope 1.00 Depth to hard bedrock  1.00
Rock outcrop 20 Not rated Not rated Not rated
MoB:
Mota 85 Not limited Not limited Somewhat limited
Slope 0.13
MRE:
Moenkopie 30 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Slope 0.50
Mota 30 Not limited Not limited Somewhat limited
Slope 0.13
Rock outcrop 15 Not rated Not rated Not rated
NnD:
Neskahi 85 Not limited Not limited Not limited
Py:
Playas 90 Not rated Not rated Not rated

USDA Natural Resources

Survey Area Version; 3

——/ 3 3
sl Conservation Service Survey Area Version Date: 12/15/2006

Page 2



Dwellings and Small Commercial Buildings

San Juan County, Utah, Navajo indian Reservation

Dwellings without Dwellings with Small commercial
Pct. basements basements buildings
Map symbol of
and soil name map
unit Rating class and Rating class and Rating class and
limiting features Value limiting features Value limiting features Value
RaE:
Raplee 90 Not limited Somewhat limited Somewhat limited
Depth to soft bedrock  0.97 Slope 0.88
RO:
Rock outcrop 90 Not rated Not rated Not rated
RRG:
Lithic Torriorthents 50 Very limited Very limited Very limited
Depth to hard bedrock  1.00 Depth to hard bedrock  1.00 Depth to hard bedrock  1.00
Slope 1.00 Slope 1.00 Slope 1.00
Rock outcrop, sandst 50 Not rated Not rated Not rated
ShD:
Sheppard 80 Not limited Not limited Somewhat limited
Slope 0.88
ShE:
Sheppard 85 Not limited Not limited Somewhat limited
Slope 0.13
SME:
Sheppard 70 Not limited Not limited Somewhat limited
Slope 0.88
Rock outcrop 20 Not rated Not rated Not rated
w:
Water 100 Not rated Not rated Not rated
USDA Natural Resources -
e C i S R Survey Area Version: 3
sl Conservation Service Survey Area Version Date: 12/15/2006 Page 3



Dwellings and Small Commercial Buildings

Soil properties influence the development of building sites, including the selection of the site, the design of the structure, construction, perfformance
after construction, and maintenance. This table shows the degree and kind of soil limitations that affect dwellings and small commercial buildings.

The ratings in the table are both verbal and numerical. Rating ciass terms indicate the extent to which the soils are limited by all of the soil features
that affect building site development. "Not limited” indicates that the soil has features that are very favorabie for the specified use. Good performance
and very low maintenance can be expected. "Somewhat limited" indicates that the soil has features that are moderately favorable for the specified
use. The limitations can be overcome or minimized by special planning, design, or installation. Fair performance and moderate maintenance can be
expected. "Very limited” indicates that the soil has one or more features that are unfavorable for the specified use. The limitations generally cannot be
overcome without major soil reclamation, special design, or expensive installation procedures. Poor performance and high maintenance can be
expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings are shown as decimal fractions ranging from 0.01 to 1.00.
They indicate gradations between the point at which a soil feature has the greatest negative impact on the use (1.00) and the point at which the soil
feature is not a limitation (0.00).

"Dwellings" are single-family houses of three stories or less. For dwellings without basements, the foundation is assumed to consist of spread
footings of reinforced concrete built on undisturbed soit at a depth of 2 feet or at the depth of maximum frost penetration, whichever is deeper. For
dwellings with basements, the foundation is assumed to consist of spread footings of reinforced concrete built on undisturbed soil at a depth of about
7 feet. The ratings for dwellings are based on the soil properties that affect the capacity of the soil to support a load without movement and on the
properties that affect excavation and construction costs. The properties that affect the load-supporting capacity include depth to a water table,
ponding, flooding, subsidence, linear extensibility (shrink-swell potential), and compressibility. Compressibility is inferred from the Unified
classification. The properties that affect the ease and amount of excavation include depth to a water table, ponding, flooding, slope, depth fo bedrock
or a cemented pan, hardness of bedrock or a cemented pan, and the amount and size of rock fragments.

"Small commercial buildings" are structures that are less than three stories high and do not have basements. The foundation is assumed to consist
of spread footings of reinforced concrete built on undisturbed soil at a depth of 2 feet or at the depth of maximum frost penetration, whichever is
deeper. The ratings are based on the soil properties that affect the capacity of the soil to support a load without movement and on the properties that
affect excavation and construction costs. The properties that affect the load-supporting capacity include depth to a water table, ponding, flooding,
subsidence, linear extensibility (shrink-swell potential), and compressibility (which is inferred from the Unified classification). The properties that affect
the ease and amount of excavation include flooding, depth to a water table, ponding, stope, depth to bedrock or a cemented pan, hardness of bedrock
or a cemented pan, and the amount and size of rock fragments.

Information in this table is intended for land use planning, for evaluating land use altemnatives, and for planning site investigations prior to design
and construction. The information, however, has limitations. For example, estimates and other data generally apply only to that part of the soil
between the surface and a depth of 5 to 7 feet. Because of the map scale, small areas of different soils may be included within the mapped areas of a
specific soil.

The information is not site specific and does not eliminate the need for onsite investigation of the soils or for testing and analysis by personnel
experienced in the design and construction of engineering works.

Govemment ordinances and regulations that restrict certain land uses or impose specific design criteria were not considered in preparing the
information in this table. Local ordinance_s and regulations should be considered in planning, in site selection, and in design.
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“Gap analysis™ 15 a
scientific method for
identifying the degree
to which native animal

species and natural

plant communities
are represented in our
present-day network of

conservation lands ...

The concept for the Gap Analysis
Program (GAP) was born in 1987 in
response to the need to complement
species-by-species management

in dealing with broad-spectrum
habitat loss. The need for clear,
geographically explicit information
on the distribution of native vertebrate
species, their habitat preferences, and
their management status was evident.

Following two years of methods
development, the program was
launched in 1989 as a research

project exploring how to develop
predictive information that can be
used to manage the nation’s biological
diversity (“biodiversity™) so that
ordinary plant and animal species will
not become threatened with extinction.
Over the past fourteen years, important
new and successful methods needed

to manage the country’s diversity of
life forms have emerged, overcoming
barriers to mapping elements of
biological diversity across large areas
— something that had never been done
before.

A wide range of tools and procedures
are now available, including standards

KEEPING COMMON SPECIES COMMON

for classifying natural vegetative
communities, a consistent set of
satellite images from which to render
digital databases, and methods to
apply GAP information to everyday
resource decisions and long-range
planning. Today, GAP is operational
nationwide and has enjoyed
substantial international interest.

GAP’s mission is to promote
biodiversity conservation by
developing and sharing information
on where species and natural
communities occur and how they are
being managed for their long-term
survival — making it an important part
of the overall National Biological
Information Infrastructure (NBII).
“Gap analysis” is a scientific method
for identifying the degree to which
native animal species and natural
plant communities are represented
in our present-day network of
conservation lands. Those species
and communities not adequately
represented constitute “gaps” in
conservation lands and efforts.

Mapping Matural Community and
Species Distributions

The ability to successfully map
natural communities and species

in terrestrial as well as aquatic
environments has required
breakthroughs in science, technology,
and effective partnering. To develop

maps of natural plant assemblages,
satellite imagery is combined with
aerial photography, air video, field
data, and expert knowledge to create
state- and region-wide maps for use

by land managers and planners. GAP
partners include state and federal
agencies, universities, businesses,

and nonprofit organizations. The
program develops standards — such

as those used to classify natural
vegetation communities or to predict
the distribution of animal species — that
provide a framework for individual
states and other organizations to further
develop creative techniques and tools.

“Predictive modeling” is used to map
species that breed or use habitats

in a given state. To predict their
distributions, species are associated
with mapped habitat characteristics
using computerized GIS (geographic
information system) tools. The
resultant maps are checked for
accuracy against verified checklists
and published reports of species
occurrences and peer-reviewed by
experts species by species. GAP
began by mapping distributions of
amphibian, bird, mammal, and reptile
species. Recognizing that biodiversity
includes all life forms, the program
is currently developing methods to
extend its coverage to fish, mussel,
crayfish, snail, and other species, and
will include additional species as
knowledge and resources allow.

U.S. Department of the Interior
U.S. Geological Survey

http:/iwww.nbii.gov

December 2003



Mapping Land Stewardship and
Finding Conservation Gaps

GAP characterizes land and water
management according to the steward’s
(resource manager’s) intent to maintain
biodiversity. Stewardship maps identify
categories of land ownership, managing
authority, and management intent using
standardized criteria applied by the
resource manager. The distribution

of a species or a natural community

is overlaid with a land stewardship
map, and the extent of an element’s
representation in conservation lands
can then be determined.

Products

GAP data and reports are distributed
through state data distribution centers
for the cost of shipping and handling.
Data are also made available on CD-
ROM and through the GAP Web site
<gapanalysis.usgs.gov>. Current
products include:

» Land Cover Maps: Produced
from 30-meter satellite
imagery, in digital GIS format,
showing dominant vegetation
types (for example, “Eastern
Cottonwood Floodplain
Forest™).

*  Species Distribution
Maps: Depict the predicted

distribution of each vertebrate
species, in digital GIS format.

» Land Stewardship Maps:
Indicate categories of
ownership, managing
authority, and management
status for biodiversity
conservation, in digital GIS
format.

» State Project Reports: Offer
analyses of the conservation
status for each species and
natural community, in digital
form with graphic versions of
all GIS maps.

Partnership Opportunities

GAP projects could not be conducted
without the participation of nearly 500
cooperating state and federal agencies,
academic and nonprofit institutions,
and businesses. Nationwide
cooperators include multiple
Department of the Interior bureaus,
the Department of Defense, the
Environmental Protection Agency, and
NatureServe. Partnerships often link
entities that may not have previously
worked together and provide benefits
to all parties.

As part of the overall NBII Program,
GAP investigators are helping many
organizations apply GAP data to their
projects and missions. Numerous GAP

applications have been developed
nationwide, ranging from forest
management, conservation planning,
and scientific research endeavors to
business and industry applications. A
sample of applications of GAP data
can be accessed on the Gap Analysis
Program Web site. These Web pages
also provide general information on
the program, a collection of GAP
literature, state contacts, the status
of GAP projects, and specific data
availability.

p
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For More Information

Kevin Gergely

Gap Analysis Operations Manager
530 South Asbury Street, Suite 1
Moscow, ID 83843

Phone: 208-885-3555

Fax: 208-885-3618

E-mail: gergely@uidaho.edu

Example of Species Distribution Maps: modeled ranges of birds, mammals, reptiles, and amphibians.
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OTHER COVER TYPES

N11—Open Water
Source: NLCD draft legend, 25 July, 2003

Description: All areas of open water, generally with less than 25% cover of vegetation or soil.

N31-—Barren Lands

Source: NLCD draft legend, 25 July, 2003

Description: (Rock/Sand/Clay)-Barren areas of bedrock, desert pavement, scarps, talus, slides, volcanic
material, glacial debris, sand dunes, strip mines, gravel pits and other accumulation of earthen material.
Generally, vegetation accounts for less than 15% of total cover.

ALTERED OR DISTURBED LAND COVER TYPES

D04—Invasive Southwest Riparian Woodland and Shrubland

Source: SWReGAP/NatureServe
Description: Tamarix spp. Semi-Natural Temporarily Flooded Shrubland Alliance (A842), or Elaegnus
angustifolus Semi-Natural Woodland Alliance (A3566).

D08—Invasive Annual Grassland
Source: SWReGAP/NatureServe
Description: Avena spp., Bromus spp., Schismus spp.

NATURAL LAND COVER TYPES /| ECOLOGCIAL SYSTEM
DESCRIPTIONS

NLCD Barren Lands Types
(Rock/Sand/Clay)-Barren areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, glacial

debris, sand dunes, strip mines, gravel pits and other accumulation of earthen material. Generally,
vegetation accounts for less than 15% of total cover.

S010 Colorado Plateau Mixed Bedrock Canyon and Tableland

Division 304, Barren, CES304.765

Spatial Scale & Pattern: Matrix Classification Confidence: low

Required Classifiers: Natural/Semi-natural, Non-vegetated (<10% vasc.), Upland

Diagnostic Classifiers: Montane [Lower Montane], Lowland [Foothill], Shrubland (Shrub-dominated),
Ridge/Summit/Upper Slope, Sedimentary Rock, Temperate [Temperate Xeric], Alkaline Soil, Aridic

Non-Diagnestic Classifiers: Moss/Lichen (Nonvascular), Cliff (Substrate), Talus (Substrate)



Ecological Systems: Copyright © 2003 NatureServe 13

Concept Summary: The distribution of this ecological system is centered on the Colorado Platean where it
is comprised of barren and sparsely vegetated landscapes (generally <10% plant cover) of steep cliff faces,
narrow canyons, and open tablelands of predominantly sedimentary rocks, such as sandstone, shale, and
limestone. Some eroding shale layers similar to Inter-Mountain Basins Shale Badland (CES304.789) may
be interbedded between the harder rocks. The vegetation is characterized by very open tree canopy or
scattered trees and shrubs with a sparse herbaceous layer. Common species includes Pinus edulis, Pinus
ponderosa, Juniperus spp., Cercocarpus intricatus, and other short-shrub and herbaceous species, utilizing
moisture from cracks and pockets where soil accumulates.

Comments: Geographically restricted and distinct from the related, but broader Inter-Mountain Basins
Cliff and Canyon (CES304.779). Shale areas are not extensive as in shale badlands.

DISTRIBUTION

Range: Colorado Plateau.

Ecological Divisions: 304

TNC Ecoregions: 18:C, 19:C, 20:?
Subnations/Nations: AZ:c, CO:c, NM:c, UT:c

CONCEPT

Alliances and Associations:
-CERCOCARPUS INTRICATUS SPARSELY VEGETATED ALLIANCE (A.2543) Cercocarpus intricatus
Slickrock Sparse Vegetation (CEGL002977)
- CERCOCARPUS MONTANUS SPARSELY VEGETATED ALLIANCE (A.2544) Cercocarpus montanus Rock
Pavement Sparse Vegetation (CEGL002978)
-EPHEDRA TORREYANA SPARSELY VEGETATED ALLIANCE (A.2571) Ephedra torreyana - (Atriplex
canescens, Atriplex confertifolia) Sparse Vegetation (CEGL005801)
- JUNIPERUS OSTEOSPERMA WOODLAND ALLIANCE (A.536) Juniperus osteosperma / Artemisia nova / Rock
Woodland (CEGL000729) Juniperus osteosperma / Cercocarpus intricatus Woodland (CEGL000733)
-PINUS EDULIS - (JUNIPERUS SPP.) WOODLAND ALLIANCE (A.516) Pinus edulis - Juniperus osteosperma /
Cercocarpus intricatus Woodland (CEGL000779)
-SANDSTONE SPARSELY VEGETATED ALLIANCE (A.2568) Atriplex canescens - (Ephedra viridis) /
(Muhlenbergia porteri) Sandstone Sparse Vegetation [Provisional] (CEGL002927)
- WOODED BEDROCK SPARSELY VEGETATED ALLIANCE (A.2546) Pinus ponderosa Slickrock Sparse
Vegetation (CEGL002972)

Environment: This system includes limestone escarpments and plateaus occurring in a relatively narrow
band of unvegetated or sparsely vegetated badlands formed by the red beds of Claron (Wasatch) Formation
along the eastern edge of the Pausaugunt Plateau (Bryce Canyon) and the western edge of the Markagunt
Plateau (Cedar Breaks National Monument) (Graybosch and Buchanan 1983). It includes areas of which
often 90% of the exposed surface consists of barren rock. It forms, or includes, areas of fixed bedrock
forming the vertical or near-vertical parts on the plateau faces. The rocks forming such areas are
predominantly limestone-capped plateaus. These areas are highly erodible and form the basic scenic
structure of Bryce Canyon and Cedar Breaks national parks. The area is generally too steep to allow any
significant soil development. Scattered plants obtain a precarious foothold in the crevices of the rocks.
Knolls may form at the base of the cliffs.

This ecological system also includes sandstone and shale escarpments, which form, or include, areas of
fixed bedrock forming the vertical or near-vertical parts of canyon walls and plateau faces. The scenic cliffs
of the East Tavaputs area, e.g., the Book Cliffs are excellent examples of this. The rocks forming such areas
are dominantly sandstone and shale with some limestone and marlstone. These areas are unstable and rocks
are frequently rolling down onto the talus slopes below (often forming Inter-Mountain Basins Shale
Badland (CES304.789)). The area is generally too steep to allow any significant soil development.
Scattered plants obtain a precarious foothold in the crevices of the rocks. Knolls may form at the base of
the cliffs. The larger drainages (e.g., East Fork Parachute Creek) plunge several hundred feet at this
escarpment, which creates scenic and lush hanging gardens. Many of these escarpments are over 1000 feet
in height and provide excellent habitat for cliff-nesting birds such as peregrine falcons and golden eagles.

The Claron limestone, a Tertiary deposit, is divisible into Red Eocene beds and White Oligocene beds,
which differ somewhat in presence or absence of pigmentation in the form of iron and manganese oxides,




and in amounts of sand and conglomerates in the limestone (Graybosch and Buchanan 1983). The Claron
Formation is characterized by a rapid rate of erosion, largely a function of creep resulting from winter
freeze-thaw activity and wash away by summer thunderstorm runoff (Graybosch and Buchanan 1983).
Freeze-thaw cycles are most pronounced on south-facing slopes. Soil development is limited. Infiltration
rates are low and runoff high.

Vegetation: For the most part, this system is sparsely vegetated. Small patches of scattered trees and
shrubs may occur. These small vegetated patches are usually dominated by conifer trees, and may include
Abies concolor, Juniperus scopulorum, Picea pungens, Pinus flexilis, Pinus longaeva, Pinus ponderosa,
and Pseudotsuga menziesii. If a shrub layer exists it may include Acer glabrum, Amelanchier utahensis,
Arctostaphylos patula, Ceanothus martinii, Cercocarpus montanus, Cercocarpus intricatus, Juniperus
communis, Mahonia repens, Purshia tridentata, Ribes cereum, and Gutierrezia sarothrae. Grasses and
forbs, if present, may include Astragalus kentrophyta, Cirsium arizonicum, Clematis columbiana, Leymus
salinus, Eriogonum panguicense, Achnatherum hymenoides, and Linum kingii.

This ecological system is noted for its high rate of endemic species of forbs, especially in Bryce Canyon.
Nine of the eleven endemic species occur in the Pinus longaeva community, three are found in the Pinus
ponderosa - Arctostaphylos patula plant association, and two occur in the mixed conifer type. Species that
occur only in the Pinus longaeva type have the narrowest geographic distributions, although Eriogonum
panguicense var. panguicense is an exception (Graybosch and Buchanan 1983). Within Bryce Canyon,
most of these endemics are restricted to the Claron Formation (Graybosch and Buchanan 1983). The
majority of endemic species found in southern Utah are restricted to substrates derived from a specific
geologic formation (Welsh 1979). Welsh notes that most of these taxa are found in areas of exposed parent
material. The distribution of endemic species in Utah is not a random one; fine-textured substrates support
more species than coarser ones, and desert and foothill vegetation is richer in endemic species than
montane communities (Welsh 1978, 1979).

Dynamics: This ecological system has a naturally high rate of erosion. Fires are infrequent and not an
important ecological process.

SOURCES
References: Graybosch and Buchanan 1983, LaMarche and Mooney 1972, Shute and West 1977, Thorne
Ecological Institute 1973a, Welsh 1979, Welsh and Chatterly 1985
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author; NatureServe Western Ecology Team LeadResp: WCS

S011 Inter-Mountain Basins Shale Badland

Division 304, Shrubland, CES304.789

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Lowland], Badlands, Badland, Alkaline Soil, Shale and Mudstone, Silt
Soil Texture, Clay Soil Texture

Non-Diagnostic Classifiers: Shrubland (Shrub-dominated), Moss/Lichen (Nonvascular), Temperate
[Temperate Continental], Aridic, Very Short Disturbance Interval, Broad-Leaved Shrub, Dwarf-Shrub,
Semi-Shrub

Concept Summary: This widespread ecological system of the Intermountain western U.S. is composed of
barren and sparsely vegetated substrates (<10% plant cover) typically derived from marine shales, but also
including substrates derived from siltstones and mudstones (clay). Landforms are typically rounded hills
and plains that form a rolling topography. The harsh soil properties and high rate of erosion and deposition
are driving environmental variables supporting sparse dwarf-shrubs, e.g., Atriplex corrugata, Atriplex
gardneri, Artemisia pedatifida, and herbaceous vegetation.

DISTRIBUTION

Range: Intermountain western U.S.
Ecological Divisions: 304, 306
TNC Ecoregions: 10:C, 11:C, 12:2, 18:C, 19:C, 20:C, 21:C, 6:P, 9:C



Subnations/Nations: AZ:c, CA:c, CO:c, ID:c, MT:¢c, NM:c, NV:c, OR:c, UT:c, WA:?, WY:c

CONCEPT

Alliances and Associations:
- ACHNATHERUM HYMENOIDES HERBACEOUS ALLIANCE (A.1262) Achnatherum hymenoides Shale
Barren Herbaceous Vegetation (CEGL001651)
- ARTEMISIA BIGELOVII SHRUBLAND ALLIANCE (A.1103) Artemisia bigelovii / Achnatherum hymenoides
Shrubland (CEGL000990)
- ARTEMISIA PEDATIFIDA SHRUBLAND ALLIANCE (A.1127) Artemisia pedatifida - Atriplex gardneri
Shrubland (CEGL001525) Artemisia pedatifida / Elymus elymoides Shrubland (CEGL001450) Artemisia pedatifida /
Festuca idahoensis Shrubland (CEGL001526) Artemisia pedatifida / Pascopyrum smithii Shrubland (CEGL001451)
Artemisia pedatifida / Pseudoroegneria spicata Shrubland (CEGL001527)
- ARTEMISIA PYGMAEA SHRUBLAND ALLIANCE (A.1106) Artemisia pygmaea / Elymus elymoides -
Achnatherum hymenoides Shrubland (CEGL001436)
- ATRIPLEX CORRUGATA DWARF-SHRUBLAND ALLIANCE (A.1109) Atriplex corrugata Dwarf-shrubland
(CEGL001437)
- ATRIPLEX CUNEATA SHRUBLAND ALLIANCE (A.871) Atriplex cuneata - Frankenia jamesii / Sporobolus
airoides Shrubland (CEGL001316)
- ATRIPLEX GARDNERI DWARF-SHRUBLAND ALLIANCE (A.1110) Atriplex gardneri - Picrothamnus
desertorum Dwarf-shrubland (CEGL001439) Atriplex gardneri / Achnatherum hymenoides Dwarf-shrubland
(CEGL001444) Atriplex gardneri / Artemisia tridentata Dwarf-shrubland (CEGL001440) Atriplex gardneri / Leymus
salinus Dwarf-shrubland (CEGL001442) Atriplex gardneri / Monolepis nuttalliana Dwarf-shrubland (CEGL001443)
Atriplex gardneri / Pascopyrum smithii Dwarf-shrubland (CEGL001445) Atriplex gardneri / Pleuraphis jamesii
Dwarf-shrubland (CEGL001441) Atriplex gardneri / Xylorhiza venusta Dwarf-shrubland (CEGL001446) Atriplex
gardneri Dwarf-shrubland (CEGL001438)
- ATRIPLEX OBOVATA DWARF-SHRUBLAND ALLIANCE (A.1108) Atriplex obovata Dwarf-shrubland
[Placeholder] (CEGL001789)
- ERIOGONUM CORYMBOSUM DWARF-SHRUBLAND ALLIANCE (A.1126) Eriogonum corymbosum /
Leymus salinus Dwarf-shrubland (CEGL001343)
-LEYMUS SALINUS SSP. SALMONIS SPARSELY VEGETATED ALLIANCE (A.1258) Leymus salinus Shale
Sparse Vegetation (CEGL002745)
- PAINTED DESERT SPARSELY VEGETATED ALLIANCE (A.2545) Atriplex obovata Badland Sparse
Vegetation (CEGL002928) Ephedra nevadensis / Lichens Sparse Vegetation [Provisional] (CEGL002976)
Eriogonum corymbosum Badlands Sparse Vegetation (CEGL002979)
-PSEUDOROEGNERIA SPICATA SPARSELY VEGETATED ALLIANCE (A.1876) Pseudoroegneria spicata -
Eriogonum brevicaule Sparse Vegetation (CEGL001667)

SOURCES
References: DeVelice and Lesica 1993, Knight 1994, Knight et al. 1987
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

S$012 Inter-Mountain Basins Active and Stabilized Dune

Division 304, Barren, CES304.775

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Non-vegetated (<10% vasc.), Upland

Diagnostic Classifiers: Dune (Landform), Dune field, Dune (Substrate), Temperate [ Temperate
Continental], Sand Soil Texture, Aridic, W-Landscape/High Intensity

Non-Diagnostic Classifiers: Lowland [Lowland], Shrubland (Shrub-dominated), Woody-Herbaceous,
Dune (undifferentiated)

Concept Summary: This ecological system occurs in the Intermountain basins and is composed of
unvegetated to moderately vegetated (generally <10% plant cover, but up to 30%), active and stabilized
dunes and sandsheets. Species occupying these environments are often adapted to the shifting, coarse-
textured substrate (usually quartz sand) and form patchy or open grasslands, shrublands or steppe
composed of Achnatherum hymenoides, Artemisia filifolia, Artemisia tridentata ssp. tridentata, Atriplex
canescens, Ephedra spp., Coleogyne ramosissima, Ericameria nauseosa, Leymus flavescens, Prunus
virginiana, Psoralidium lanceolatum, Purshia tridentata, Sporobolus airoides, Tetradymia tetrameres, or




Tiquilia spp. This system is distinguished by its generally low vegetative cover and distinct eolian
geomorphic features.

DISTRIBUTION

Range: Occurs in the Intermountain basins.

Ecological Divisions: 304

TNC Ecoregions: 10:C, 11:C, 19:C, 6:C

Subnations/Nations: AZ:c, MT:c, NM:p, NV:c, OR:c, UT:c, WA:c, WY:c

CONCEPT
Alliances and Associations:
- ACHNATHERUM HYMENOIDES HERBACEOUS ALLIANCE (A.1262) Achnatherum hymenoides -
Psoralidium lanceolatum Herbaceous Vegetation (CEGL001650) Achnatherum hymenoides - Sporobolus contractus
Herbaceous Vegetation (CEGL001652)
«- ARTEMISIA FILIFOLIA SHRUBLAND ALLIANCE (A.816) Artemisia filifolia - Ephedra (torreyana, viridis)
Shrubland (CEGL002786)
-ELYMUS LANCEOLATUS HERBACEOUS ALLIANCE (A.1242) Elymus lanceolatus - Phacelia hastata
Herbaceous Vegetation (CEGL001745)
-EPHEDRA CUTLERI SHRUBLAND ALLIANCE (PROPOSED)
- EPHEDRA TORREYANA SHRUBLAND ALLIANCE (A.2572) Ephedra torreyana - Achnatherum hymenoides
Hummock Shrubland (CEGL005802)
-ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE (A.835) Ericameria nauseosa / Leymus flavescens /
Psoratidium lanceolatum Shrubland (CEGL001329) Ericameria nauseosa Sand Deposit Sparse Shrubland
(CEGL002980)
-LEYMUS FLAVESCENS HERBACEQUS ALLIANCE (A.1237) Leymus flavescens Herbaceous Vegetation
(CEGL001563)
«PINUS PONDEROSA SPARSELY VEGETATED ALLJANCE (A.1859) Pinus ponderosa / Achnatherum
hymenoides Sparse Vegetation (CEGL001490)
.POPULUS ANGUSTIFOLIA TEMPORARILY FLOODED FOREST ALLIANCE (A.310) Populus angustifolia
Sand Dune Forest (CEGL002643)
-PSOROTHAMNUS POLYDENIUS SHRUBLAND ALLIANCE (A.1039) Psorothamnus polydenius var.
polydenius / Achnatherum hymenoides Shrubland (CEGL001353)
- PURSHIA TRIDENTATA SHRUBLAND ALLIANCE (A.825) Purshia tridentata - Artemisia tridentata ssp.
tridentata Shrubland (CEGL001054) Purshia tridentata - Ericameria nauseosa Shrubland (CEGL001056) Purshia
tridentata / Achnatherum hymenoides Shrubland (CEGL001058) Purshia tridentata / Prunus virginiana Shrubland
(CEGL001060)
-REDFIELDIA FLEXUOSA HERBACEOUS ALLIANCE (A.2505) Redfieldia flexuosa - (Psoralidium
lanceolatum) Herbaceous Vegetation (CEGL002917)
+ROCK QUTCROP SPARSELY VEGETATED ALLIANCE (A.1838) Redbeds (Siltstone, Sandstone, Gypsum)
Sparse Vegetation (CEGL005261)
- SARCOBATUS VERMICULATUS SHRUBLAND ALLIANCE (A.1041) Sarcobatus vermiculatus Dune
Shrubland (CEGL001364)
- TETRADYMIA TETRAMERES SPARSELY VEGETATED ALLIANCE (A.2525) Tetradymia tetrameres Dune
Sparse Vegetation (CEGL002759)

SOURCES
References: anderson 1999, Bowers 1982, Fryberger et al. 1990, Knight 1994, Pineada et al. 1999
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

S014 Inter-Mountain Basins Wash

Division 304, Barren, CES304.781

Spatial Scale & Pattern: Linear Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Non-vegetated (<10% vasc.), Upland, Wetland
Diagnostic Classifiers: Lowland [Lowland], Shrubland (Shrub-dominated), Wash, Toeslope/Valley
Bottom, Alkaline Soil, Xeromorphic Shrub, Sarcobatus vermiculatus, Riverine / Alluvial




Non-Diagnestic Classifiers: Temperate [Temperate Continental], Saline Substrate Chemistry, Deep (>15
cm) Water

Concept Summary: This barren and sparsely vegetated (generally <10% plant cover) ecological system is
restricted to intermittently flooded streambeds and banks that are often lined with Sarcobatus vermiculatus,
Ericameria nauseousa, Fallugia paradoxa and/or Artemisia cana ssp. cana (in more northemn and mesic
stands). Grayia spinosa may also dominate in the Great Basin. Shrubs often form a continuous or
intermittent linear canopy in and along drainages but do not extend out into flats. Typically it includes
patches of saltgrass meadow where water remains for the longest periods. Soils are generally less alkaline
than those found in the playa system. Desert scrub species, e.g., Acacia greggii, Prosopis spp., that are
common in the Mojave, Sonoran and Chihuahuan desert washes, are not present. This type can occur in
limited portions of the southwest Great Plains.

Comments: Compare with Inter-Mountain Basins Greasewood Flat (CES304.780); should it include
nonsparse shrublands?

DISTRIBUTION

Range: This system occurs thoughout the Intermountain western U.S. extending east into the western Great
Plains. ‘

Ecological Divisions: 303, 304, 306

TNC Ecoregions: 10:C, 11:C, 19:C, 20:C, 26:C, 4:C, 6:C, 8:C, 9:C

Subnations/Nations: AZ:c, CA:c, CO:c, ID:c, MT:¢c, NV:c, OR:c, UT:c, WA:c, WY:c

CONCEPT

Alliances and Associations:
- DISTICHLIS SPICATA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE (A.1332) Distichlis
spicata - (Scirpus nevadensis) Herbaceous Vegetation (CEGL001773) Distichlis spicata - Lepidium perfoliatum
Herbaceous Vegetation (CEGL001772) Distichlis spicata Herbaceous Vegetation (CEGL001770) Distichlis spicata
Mixed Herb Herbaceous Vegetation (CEGL001771)
- ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE (A.835) Ericameria nauseosa / Bromus tectorum Semi-
natural Shrubland (CEGL002937)
«GRAYIA SPINOSA SHRUBLAND ALLIANCE (A.1038) Grayia spinosa / Poa secunda Shrubland (CEGL001351)
-HORDEUM BRACHYANTHERUM TEMPORARILY FLOODED HERBACEOUS ALLIANCE (A.2585)
Hordeum brachyantherum Herbaceous Vegetation (CEGL003430)
+SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SHRUB HERBACEQUS ALLIANCE
(A.1554) Sarcobatus vermiculatus / Pascopyrum smithii - (Elymus lanceolatus) Shrub Herbaceous Vegetation
(CEGL001508)
+SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE (A.1046)
Sarcobatus vermiculatus - Atriplex parryi / Distichlis spicata Shrubland (CEGL002764) Sarcobatus vermiculatus -
Psorothamnus polydenius Shrubland (CEGL002763) Sarcobatus vermiculatus / Achnatherum hymenoides Shrubland
(CEGL001373) Sarcobatus vermiculatus / Atriplex confertifolia - (Picrothamnus desertorum, Suaeda moquinii)
Shrubland (CEGL001371) Sarcobatus vermiculatus / Atriplex gardneri Shrubland (CEGL001360) Sarcobatus
vermiculatus / Distichlis spicata Shrubland (CEGL001363) Sarcobatus vermiculatus / Elymus elymoides -
Pascopyrum smithii Shrubland (CEGL001365) Sarcobatus vermiculatus / Elymus elymoides Shrubland
(CEGL001372) Sarcobatus vermiculatus / Ericameria nauseosa Shrubland (CEGL001362) Sarcobatus vermiculatus /
Leymus cinereus Shrubland (CEGL001366) Sarcobatus vermiculatus / Nitrophila occidentalis - Suaeda moquinii
Shrubland (CEGL001369) Sarcobatus vermiculatus / Suaeda moquinii Shrubland (CEGL001370) Sarcobatus
vermiculatus Shrubland (CEGL001357)
-SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SPARSELY VEGETATED ALLIANCE
(A.1877) Sarcobatus vermiculatus / Sporobolus airoides Sparse Vegetation (CEGL001368)

- California community types:
- Greasewood Scrub (36.400.00)

SOURCES
References: Knight 1994, West 1983b
Last updated: 20 Feb 2003 Stakeholders: WCS, MCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS




NLCD Evergreen Forest Types

Areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation
cover. More than 75 percent of the tree species maintain their leaves all year. Canopy is never without
green foliage.

$039 Colorado Plateau Pinyon-Juniper Woodland

Division 304, Forest and Woodland, CES304.767

Spatial Scale & Pattern: Matrix Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Montane [Lower Montane], Lowland [Foothill], Mesa, Ridge/Summit/Upper
Slope, Sedimentary Rock, Temperate [Temperate Xeric], Aridic, Pinus edulis, Juniperus osteosperma

Non-Diagnostic Classifiers: Forest and Woodland (Treed), Foothill(s), Piedmont, Plateau, Sideslope,
Alkaline Soil, Long Disturbance Interval, F-Patch/Medium Intensity

Concept Summary; This ecological system occurs on dry mountains and foothills of the Colorado Plateau
region from the Western Slope of Colorado to the Wasatch Range, south to the Mogollon Rim and east into
the NW corner of New Mexico. It is typically found at lower elevations ranging from 1500-2440 m. These
woodlands occur on warm, dry sites on mountain slopes, mesas, plateaus, and ridges. Severe climatic
events occurring during the growing season, such as frosts and drought, are thought to limit the distribution
of pinyon-juniper woodlands to relatively narrow altitudinal belts on mountainsides. Soils supporting this
system vary in texture ranging from stony, cobbly, gravelly sandy loams to clay loam or clay. Pinus edulis
and/or Juniperus osteosperma dominate the tree canopy. In the southern portion of the Colorado Plateau in
northern Arizona and northwestern New Mexico, Juniperus monosperma and hybrids of Juniperus spp may
dominate or codominate tree canopy. Juniperus scopulorum may codominate or replace Juniperus
osteosperma at higher elevations. Understory layers are variable and may be dominated by shrubs,
graminoids, or be absent. Associated species include Arctostaphylos patula, Artemisia tridentata,
Cercocarpus intricatus, Cercocarpus montanus, Coleogyne ramosissima, Purshia stansburiana, Purshia
tridentata, Quercus gambelii, Bouteloua gracilis, Pleuraphis jamesii, or Poa fendleriana. This system
occurs at higher elevations than Great Basin Pinyon-Juniper Woodland (CES304.773) and Colorado
Plateau shrubland systems where sympatric.

DISTRIBUTION

Range: Occurs on dry mountains and foothills of the Colorado Plateau region from the Western Slope of
Colorado to the Wasatch Range, south to the Mogollon Rim. It is typically found at lower elevations
ranging from 1500-2440 m.

Ecological Divisions: 304, 306

TNC Ecoregions: 18:C, 19:C, 20:?

Subnations/Nations: AZ:c, CO:c, NM:c, UT:c

CONCEPT

Alliances and Associations:
- JUNIPERUS MONOSPERMA WOODLAND ALLIANCE (A.504) Juniperus monosperma - Rhus trilobata /
Schizachyrium scoparium Woodland (CEGL002121) Juniperus monosperma / Agave lechuguilla Woodland
(CEGLO000703) Juniperus monosperma / andropogon hallii Woodland (CEGL000704) Juniperus monosperma /
Artemisia bigelovii Woodland (CEGL000705) Juniperus monosperma / Artemisia tridentata Woodland
(CEGL000706) Juniperus monosperma / Atriplex confertifolia / Achnatherum hymenoides Woodland
(CEGL000707) Juniperus monosperma / Bouteloua curtipendula Woodland (CEGL000708) Juniperus monosperma /
Bouteloua eriopoda Woodland (CEGL000709) Juniperus monosperma / Bouteloua gracilis Woodland
(CEGL000710) Juniperus monosperma / Bouteloua hirsuta Woodland (CEGL000711) Juniperus monosperma /
Cercocarpus montanus - Ribes cereum Woodland (CEGL000714) Juniperus monosperma / Cercocarpus montanus
Woodland (CEGL000713) Juniperus monosperma / Ericameria nauseosa - Fallugia paradoxa Woodland
(CEGL000715) Juniperus monosperma / Fallugia paradoxa / Xanthoparmelia neoconspersa Woodland
(CEGL000716) Juniperus monosperma / Hesperostipa neomexicana Woodland (CEGL000722) Juniperus
monosperma / Krascheninnikovia lanata Woodland (CEGL000712) Juniperus monosperma / Nolina microcarpa -
Agave lechuguilla Woodland (CEGL000718) Juniperus monosperma / Quercus furbinella Woodland (CEGL000720)
Juniperus monosperma / Quercus X pauciloba Woodland (CEGL000721)



- JUNIPERUS OSTEOSPERMA WOODED HERBACEOUS ALLIANCE (A.1502) Juniperus osteosperma /
Hesperostipa comata Wooded Herbaceous Vegetation (CEGL001489) Juniperus osteosperma / Leymus salinus ssp.
salmonis Wooded Herbaceous Vegetation (CEGL001488)

- JUNIPERUS OSTEOSPERMA WOODED SHRUBLAND ALLIANCE (A.2541) Juniperus osteosperma Wooded
Shrubland [Placeholder] (CEGL002964)

- JUNIPERUS OSTEOSPERMA WOODLAND ALLIANCE (A.536) Juniperus osteosperma - Juniperus
monosperma / Sparse Understory Woodland (CEGL000737) Juniperus osteosperma / Artemisia arbuscula Woodland
(CEGL002757) Juniperus osteosperma / Artemisia nova / Rock Woodland (CEGL000729) Juniperus osteosperma /
Artemisia nova Woodland (CEGL000728) Juniperus osteosperma / Artemisia tridentata / Achnatherum hymenoides
Woodland (CEGL000731) Juniperus osteosperma / Artemisia tridentata Woodland (CEGL000730) Juniperus
osteosperma / Cercocarpus intricatus Woodland (CEGL000733) Juniperus osteosperma / Cercocarpus ledifolius
Woodland (CEGL000734) Juniperus osteosperma / Cercocarpus montanus Woodland (CEGL000735) Juniperus
osteosperma / Coleogyne ramosissima Woodland [Provisional] (CEGL002909) Juniperus osteosperma / Hesperostipa
neomexicana Woodland (CEGL000740) Juniperus osteosperma / Pleuraphis mutica Woodland (CEGL000736)
Juniperus osteosperma / Pseudoroegneria spicata Woodland (CEGL000738) Juniperus osteosperma / Sparse
Understory Woodland (CEGL000732) Juniperus osteosperma / Symphoricarpos oreophilus Woodland
(CEGL000741) Juniperus osteosperma Woodland (CEGL000727)

-PINUS EDULIS - (JUNIPERUS SPP.) WOODLAND ALLIANCE (A.516) Pinus edulis - (Juniperus monosperma)
/ Bouteloua gracilis Woodland (CEGL002151) Pinus edulis - (Juniperus monosperma, Juniperus osteosperma) /
Hesperostipa comata Woodland (CEGL000797) Pinus edulis - (Juniperus osteosperma) / Bouteloua gracilis
Woodland (CEGL000778) Pinus edulis - Juniperus osteosperma / Arctostaphylos patula Woodland (CEGL002939)
Pinus edulis - Juniperus osteosperma / Cercocarpus intricatus Woodland (CEGL000779) Pinus edulis - Juniperus
osteosperma / Coleogyne ramosissima Woodland (CEGL000781) Pinus edulis - Juniperus osteosperma / Purshia
stansburiana Woodland (CEGL000782) Pinus edulis - Juniperus spp. / Artemisia fridentata Woodland
(CEGLO000776) Pinus edulis - Juniperus spp. / Cercocarpus montanus Woodland (CEGL000780) Pinus edulis -
Juniperus spp. / Quercus gambelii Woodland (CEGL000791) Pinus edulis - Quercus arizonica / Rhus trilobata
Woodland (CEGL000790) Pinus edulis / Achnatherum nelsonii ssp. dorei Woodland (CEGL000796) Pinus edulis /
Achnatherum scribneri Woodland (CEGL000798) Pinus edulis / andropogon hallii Woodland (CEGL000774) Pinus
edulis / Arctostaphylos pungens Woodland (CEGL000775) Pinus edulis / Bouteloua curtipendula Woodland
(CEGLO000777) Pinus edulis / Festuca arizonica Woodland (CEGL000783) Pinus edulis / Muhlenbergia pauciflora
Woodland (CEGL000785) Pinus edulis / Nolina microcarpa Woodland (CEGL000786) Pinus edulis / Poa fendleriana
Woodland (CEGL000787) Pinus edulis / Pseudoroegneria spicata Woodland (CEGL000788) Pinus edulis / Purshia
tridentata Woodland (CEGL000789) Pinus edulis / Quercus X pauciloba Woodland (CEGL000793) Pinus edulis /
Rockland Woodland (CEGL000794)

.PINUS EDULIS FOREST ALLIANCE (A.135) Pinus edulis / Sparse Understory Forest (CEGL000795)

SOURCES
References: Baker and Kennedy 1985, Stuever and Hayden 1997a, Tuhy et al. 2002, West et al. 1998
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

NLCD Shrub/Scrub Types

Areas dominated by shrubs; less than 5 meters tall with shrub canopy typically greater than 20% of total
vegetation. This class includes true shrubs, young trees in an early sucesional stage or trees stunted from
environmental conditions.

S045 Inter-Mountain Basins Mat Saltbush Shrubland

Division 304, Shrubland, CES304.783

Spatial Scale & Pattern: Matrix Classification Confidence: low

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Lowland], Shrubland (Shrub-dominated), Alluvial flat, Alluvial plain,
Plain, Alkaline Soil, Saline Substrate Chemistry, Calcareous, Silt Soil Texture, Clay Soil Texture, Dwarf-
Shrub, Atriplex spp.




Non-Diagnestic Classifiers: Basin floor, Temperate [Temperate Continental], Oligotrophic Soil

Concept Summary: This ecological system occurs on gentle slopes and rolling plains in the northern
Colorado Plateau and Uinta Basin on Mancos Shale and arid, wind-swept basins and plains across parts of
Wyoming. Substrates are shallow, typically saline, alkaline, fine-textured soils developed from shale or
alluvium and may be associated with shale badlands. Infiltration rate is typically low. These landscapes that
typically support dwarf-shrublands composed of relatively pure stands of Afriplex spp. such as Atriplex
corrugata or Atriplex gardneri. Other dominant or codominant dwarf-shrubs may include Artemisia
longifolia, Artemisia pedatifida, or Picrothamnus desertorum, sometimes with a mix of other low shrubs
such as Krascheninnikovia lanata or Tetradymia spinosa. Atriplex confertifolia or Atriplex canescens may
be present, but do not codominate. The herbaceous layer is typically sparse. Scattered perennial forbs
occur, such as Xylorhiza glabriuscula and Sphaeralcea grossulariifolia, and the perennial grasses
Achnatherum hymenoides, Bouteloua gracilis, Elymus elymoides, Elymus lanceolatus ssp. lanceolatus,
Pascopyrum smithii, or Sporobolus airoides may dominate the herbaceous layer. In less saline areas, there
may be inclusions grasslands dominated by Hesperostipa comata, Leymus salinus, Pascopyrum smithii, or
Pseudoroegneria spicata. In Wyoming and possibly elsewhere, inclusions of non-saline, gravelly barrens
or rock outcrops dominated by cushion plants such as Arenaria hookeri and Phlox hoodii without dwarf-
shrubs may be present. Annuals are seasonally present and may include Eriogonum inflatum, Plantago
tweedyi, and the introduced annual grass Bromus tectorum.

DISTRIBUTION

Range: Occurs on gentle slopes and rolling plains in the northern Colorado Plateau and Uinta Basin on
Mancos Shale and arid, wind-swept basins and plains across parts of Wyoming.

Ecological Divisions: 304

TNC Ecoregions: 10:C, 19:C

Subnations/Nations: AZ:c, CO:c, NM:c, UT:c, WY:c

CONCEPT

Alliances and Asseociations:
- ATRIPLEX CORRUGATA DWARF-SHRUBLAND ALLIANCE (A.1109) Atriplex corrugata Dwarf-shrubland
(CEGL001437)
- ATRIPLEX CUNEATA SHRUBLAND ALLIANCE (A.871) Atriplex cuneata - Frankenia jamesii / Sporobolus
airoides Shrubland (CEGL001316)
- ATRIPLEX GARDNERI DWARF-SHRUBLAND ALLIANCE (A.1110) Atriplex gardneri - Picrothamnus
desertorum Dwarf-shrubland (CEGL001439) Atriplex gardneri / Achnatherum hymenoides Dwarf-shrubland
(CEGL001444) Atriplex gardneri / Artemisia tridentata Dwarf-shrubland (CEGL001440) Atriplex gardneri / Leymus
salinus Dwarf-shrubland (CEGL001442) Atriplex gardneri / Monolepis nuttalliana Dwarf-shrubland (CEGL001443)
Atriplex gardneri / Pascopyrum smithii Dwarf-shrubland (CEGL001445) Atriplex gardneri / Pleuraphis jamesii
Dwarf-shrubland (CEGL001441) Atriplex gardneri / Xylorhiza venusta Dwarf-shrubland (CEGL001446) Atriplex
gardneri Dwarf-shrubland (CEGL001438)

Environment: This ecological system occurs on gentle slopes and rolling plains in the northern Colorado
Plateau and Uinta Basin on Mancos Shale and arid, wind-swept plains and basins across parts of Wyoming.
Substrates are shallow, typically saline, alkaline, fine-textured soils developed from shale or alluvium and
may be associated with shale badlands. Infiltration rate is typically low. In Wyoming and possibly
elsewhere inclusions of non-saline, gravelly barrens or rock outcrops may be present.

Vegetation: This ecological system typically supports dwarf-shrublands composed of relatively pure stands
of Atriplex spp. such as Atriplex corrugata or Atriplex gardneri. Other dominant or codominant dwarf-
shrub may include Artemisia longifolia, Artemisia pedatifida, or Picrothamnus desertorum, sometimes with
a mix of other low shrubs such as Krascheninnikovia lanata, or Tetradymia spinosa. Atriplex confertifolia
or Atriplex canescens may be present, but do not codominate. The herbaceous layer is typically sparse.
Scattered perennial forbs occur, such as Xylorhiza glabriuscula and Sphaeralcea grossulariifolia, and the
perennial grasses Achnatherum hymenoides, Bouteloua gracilis, Elymus elymoides, Elymus lanceolatus ssp.
lanceolatus, Pascopyrum smithii, or Sporobolus airoides may dominate the herbaceous layer. In less saline
areas, there may be inclusions grasslands dominated by Hesperostipa comata, Leymus salinus, Pascopyrum
smithii, or Pseudoroegneria spicata. In Wyoming and possibly elsewhere, vegetation dominated by cushion
plants such as Arenaria hookeri, Phlox hoodii without dwarf-shrubs may be present and occur on



inclusions of non-saline, gravelly barrens or rock outcrops. Annuals are seasonally present and may include
Eriogonum inflatum, Plantago tweedyi, and the introduced annual grass Bromus tectorum.
SOURCES
References: Branson et al. 1976, Knight 1994, Potter et al. 1985, Welsh 1957
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

S052 Colorado Plateau Pinyon-Juniper Shrubland

Division 304, Shrubland, CES304.766

Spatial Scale & Pattern: Matrix Classification Confidence: low

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Foothill], Mesa, Ridge/Summit/Upper Slope, Sedimentary Rock,
Temperate [ Temperate Xeric], Aridic, Pinus edulis, Juniperus osteosperma

Non-Diagnostic Classifiers: Shrubland (Shrub-dominated), Foothill(s), Sideslope, Alkaline Soil, Long
Disturbance Interval, F-Patch/Medium Intensity

Concept Summary: This ecological system is characteristic of the rocky mesa tops and slopes on the

Colorado Plateau and western slope of Colorado, but these stunted tree shrublands may extend further

upslope along the low-elevation margins of taller pinyon-juniper woodlands. Sites are drier than Colorado

Plateau Pinyon-Juniper Woodland (CES304.767). Substrates are shallow/rocky and shaley soils at lower

elevations (1200-2000 m). Sparse examples of the system grade into Colorado Plateau Mixed Bedrock

Canyon and Tableland (CES304.765). The vegetation is dominated by dwarfed (usually <3 m tall) Pinus

edulis and/or Juniperus osteosperma trees forming extensive tall shrublands in the region along low-

elevation margins of pinyon-juniper woodlands. Other shrubs, if present, may include Artemisia nova,

Artemisia tridentata ssp. wyomingensis, Chrysothamnus viscidiflorus, or Coleogyne ramosissima.

Herbaceous layers are sparse to moderately dense and typically composed of xeric graminoids.
DISTRIBUTION

Range: Rocky mesa tops and slopes on the Colorado Plateau.

Ecological Divisions: 304, 306?

TNC Ecoregions: 18:C, 19:C, 20:?

Subnations/Nations: AZ:c, CO:c, NM:c, UT:c

CONCEPT

Alliances and Associations:
- JUNIPERUS OSTEOSPERMA WOODLAND ALLIANCE (A.536) Juniperus osteosperma / Cercocarpus intricatus
Woodland (CEGL.000733)
-PINUS EDULIS - (JUNIPERUS SPP.) WOODLAND ALLIANCE (A.516) Pinus edulis - Juniperus osteosperma /
Arctostaphylos patula Woodland (CEGL002939) Pinus edulis - Juniperus osteosperma / Cercocarpus intricatus
Woodland (CEGL000779) Pinus edulis - Juniperus osteosperma / Coleogyne ramosissima Woodland (CEGL000781)
Pinus edulis - Juniperus osteosperma / Purshia stansburiana Woodland (CEGL000782) Pinus edulis - Juniperus spp. /
Cercocarpus montanus Woodland (CEGL000780) Pinus edulis / Arctostaphylos pungens Woodland (CEGL000775)
Pinus edulis / Purshia tridentata Woodland (CEGL000789) Pinus edulis / Rockland Woodland (CEGL000794)

SOURCES
References: Tuhy et al. 2002, West et al. 1998
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

S054 Inter-Mountain Basins Big Sagebrush Shrubland

Division 304, Shrubland, CES304.777

Spatial Scale & Pattern: Matrix Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Lowland], Shrubland (Shrub-dominated), Toeslope/Valley Bottom,
Deep Soil, Aridic, Artemisia tridentata ssp. tridentata




Non-Diagnostic Classifiers: Alluvial plain, Plain, Temperate [Temperate Continental], Alkaline Soil,
Xeromorphic Shrub

Concept Summary: This ecological system occurs throughout much of the western U.S., typically in
broad basins between mountain ranges, plains and foothills between 1500-2300 m elevation. Soils are
typically deep, well-drained and non-saline. These shrublands are dominated by Artemisia tridentata ssp.
tridentata and/or Artemisia tridentata ssp. wyomingensis. Scattered Juniper spp., Sarcobatus vermiculatus
and Atriplex spp. may be present in some stands. Ericameria nauseosa, Chrysothamnus viscidiflorus,
Purshia tridentata, or Symphoricarpos oreophilus may codominate disturbed stands. Perennial herbaceous
components typically contribute less than 25% vegetative cover. Common graminoid species include
Achnatherum hymenoides, Bouteloua gracilis, Elymus lanceolatus, Festuca idahoensis, Hesperostipa
comata, Leymus cinereus, Pleuraphis jamesii, Pascopyrum smithii, Poa secunda, or Pseudoroegneria
spicata.

DISTRIBUTION

Range: Occurs throughout much of the western U.S., typically in broad basins between mountain ranges,
plains and foothills between 1500-2300 m elevation.

Ecological Divisions: 303, 304, 306

TNC Ecoregions: 10:C, 11:C, 18:C, 19:C, 20:C, 26:C, 27:C, 4:C, 6:C, 8:C, 9:C

Subnations/Nations: CA:c, CO:c, ID:c, MT:¢c, NV:c, OR:c, UT:c, WA:c, WY:c

CONCEPT

Alliances and Associations:
+ARTEMISIA TRIDENTATA (SSP. TRIDENTATA, SSP. XERICENSIS) SHRUB HERBACEOUS ALLIANCE
(A.1522) Artemisia tridentata (ssp. tridentata, ssp. xericensis) / Pseudoroegneria spicata - Poa secunda Shrub
Herbaceous Vegetation (CEGL001019) Artemisia tridentata (ssp. tridentata, ssp. xericensis) / Pseudoroegneria
spicata Shrub Herbaceous Vegetation (CEGL001018)
+ ARTEMISIA TRIDENTATA (SSP. TRIDENTATA, SSP. XERICENSIS) SHRUBLAND ALLIANCE (A.830)
Artemisia tridentata ssp. tridentata - Grayia spinosa Shrubland (CEGL001004) Artemisia tridentata ssp. tridentata /
Distichlis spicata Shrubland (CEGL001000)
. Artemisia tridentata ssp. tridentata / Festuca idahoensis Shrubland (CEGL001014) Artemisia tridentata ssp.
tridentata / Hesperostipa comata Shrubland (CEGL002966) Artemisia tridentata ssp. tridentata / Leymus cinereus
Shrubland (CEGL001016) Artemisia tridentata ssp. tridentata / Pascopyrum smithii - (Elymus lanceolatus) Shrubland
(CEGL001017) Artemisia tridentata ssp. tridentata / Pleuraphis jamesii Shrubland (CEGL001015) Artemisia
tridentata ssp. tridentata / Poa secunda Shrubland (CEGL001008)
- ARTEMISIA TRIDENTATA SHRUB HERBACEOUS ALLIANCE (A.1521) Artemisia tridentata / Festuca
idahoensis Shrub Herbaceous Vegetation (CEGL001530) Artemisia tridentata / Leymus cinereus Shrub Herbaceous
Vegetation (CEGL001458)
. ARTEMISIA TRIDENTATA SHRUBLAND ALLIANCE (A.829) Artemisia tridentata - (Ericameria nauseosa) /
Bromus tectorum Semi-natural Shrubland (CEGL002699) Artemisia tridentata / Achnatherum hymenoides Shrubland
(CEGL001006) Artemisia tridentata / Achnatherum lettermanii Shrubland (CEGL001011) Artemisia tridentata /
Bouteloua gracilis - Pascopyrum smithii Shrubland (CEGL000997) Artemisia tridentata / Bouteloua gracilis -
Pleuraphis jamesii Shrubland (CEGL000996) Artemisia tridentata / Bouteloua gracilis Shrubland (CEGL000995)
. Artemisia tridentata / Chrysothamnus viscidiflorus / Poa secunda Shrubland (CEGL000999) Artemisia tridentata /
Elymus elymoides Shrubland (CEGL001001) Artemisia tridentata / Ericameria nauseosa Shrubland (CEGL000998)
Artemisia tridentata / Pleuraphis jamesii Shrubland (CEGL001005) Artemisia tridentata / Symphoricarpos longiflorus
Shrubland (CEGL001012) Artemisia tridentata Shrubland (CEGL000991) Artemisia tridentata Upperzone
Community Shrubland (CEGL001013)
- ARTEMISIA TRIDENTATA SSP. WYOMINGENSIS SHRUB HERBACEOUS ALLIANCE (A.1527) Artemisia
tridentata ssp. wyomingensis / Mixed Grasses Shrub Herbaceous Vegetation (CEGL001534) Artemisia tridentata ssp.
wyomingensis / Pascopyrum smithii Shrub Herbaceous Vegetation (CEGL001047) Artemisia tridentata ssp.
wyomingensis / Pseudoroegneria spicata Shrub Herbaceous Vegetation (CEGL001535)
- ARTEMISIA TRIDENTATA SSP. WYOMINGENSIS SHRUBLAND ALLIANCE (A.832) Artemisia tridentata
ssp. wyomingensis - Atriplex confertifolia Shrubland (CEGL001040) Artemisia tridentata ssp. wyomingensis -
Peraphyllum ramosissimum / Festuca idahoensis Shrubland (CEGL001048) Artemisia tridentata ssp. wyomingensis -
Purshia tridentata / Pseudoroegneria spicata Shrubland (CEGL001050) Artemisia tridentata ssp. wyomingensis /
Achnatherum hymenoides Shrubland (CEGL001046) Artemisia tridentata ssp. wyomingensis / Achnatherum
thurberianum Shrubland (CEGL001052) Artemisia tridentata ssp. wyomingensis / Balsamorhiza sagittata Shrubland
(CEGL000994) Artemisia tridentata ssp. wyomingensis / Carex filifolia Shrubland (CEGL001042) Artemisia
tridentata ssp. wyomingensis / Elymus albicans Shrubland (CEGL001044) Artemisia tridentata ssp. wyomingensis /
Elymus elymoides Shrubland (CEGL001043) Artemisia tridentata ssp. wyomingensis / Hesperostipa comata



Shrubland (CEGL001051) Artemisia tridentata ssp. wyomingensis / Leymus ambiguus Shrubland (CEGL001045)
Artemisia fridentata ssp. wyomingensis / Poa secunda Shrubland (CEGL001049) Artemisia {ridentata ssp.
wyomingensis / Pseudoroegneria spicata Shrubland (CEGL001009)

- ATRIPLEX CANESCENS SHRUBLAND ALLIANCE (A.869) Artemisia tridentata - Atriplex canescens -
Sarcobatus vermiculatus / (Achnatherum hymenoides) Shrubland (CEGL001355)

-EPHEDRA NEVADENSIS SHRUBLAND ALLIANCE (A.857) Artemisia fridentata - Ephedra nevadensis
Shrubland (CEGL001002)

-EPHEDRA VIRIDIS SHRUBLAND ALLIANCE (A.858) Artemisia tridentata - Ephedra viridis Shrubland
(CEGL001003)

- ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE (A.835) Ericameria nauseosa Shrubland [Provisional]
(CEGL002713)

- California community types:

- Big Sagebrush - Desert Snowberry (35.110.04)

- Big Sagebrush - Antelope Bitterbrush (35.110.07)

- Antelope Bitterbrush Scrub (35.200.00)

« Antelope Bitterbrush - Big Sagebrush - Horesebush (35.200.01)

- Antelope Bitterbrush - Big Sagebrush / Indian Ricegrass (35.200.02)
- Antelope Bitterbrush - Big Sagebrush - Round-leaf Snowberry (35.200.03)
- Antelope Bitterbrush / Nelson’s Needlegrass (35.200.04)

« Antelope Bitterbrush / Sulphur-flower Buckwheat (35.200.05)
-Rubber Rabbitbrush Scrub (35.310.00)

- Parry Rabbitbrush Dwarf Scrub (35.320.00)

-Needle-leaved Rabbitbrush (35.330.00)

« Blackstem Rabbitbrush (35.340.00)

SOURCES
References: Barbour and Billings 1988, Barbour and Major 1977, Holland and Keil 1995, West 1983a
Last updated: 20 Feb 2003 Stakeholders: WCS, MCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

$059 Colorado Plateau Blackbrush-Mormon-Tea Shrubland

Division 304, Shrubland, CES304.763

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Foothill], Shrubland (Shrub-dominated), Temperate [Temperate Xeric],
Aridic

Non-Diagnostic Classifiers: Ridge/Summit/Upper Slope, Sideslope, Alkaline Soil, Sand Soil Texture,
Very Long Disturbance Interval, F-Patch/High Intensity

Concept Summary: This ecological system occurs.in the Colorado Plateau on benchlands, colluvial
slopes, pediments or bajadas. Elevation ranges from 560-1650 m. Substrates are shallow, typically
calcareous, non-saline and gravelly or sandy soils over sandstone or limestone bedrock, caliche or
limestone alluvium. It also occurs in deeper soils on sandy plains where it may have invaded desert
grasslands. The vegetation is characterized by extensive open shrublands dominated by Coleogyne
ramosissima often with Ephedra viridis, Ephedra torreyana, or Grayia spinosa. Sandy portions may
include drtemisia filifolia as codominant. Within a blackbrush shrubland disturbed patches are dominated
by shrubs such as Chrysothamnus viscidiflorus, Ericameria spp., Ephedra spp., Grayia spinosa,
Poliomintha incana or exotic annual grasses. The herbaceous layer is sparse and composed of graminoids
such as Achnatherum hymenoides, Pleuraphis jamesii, or Sporobolus cryptandrus.

DISTRIBUTION
Range: Occurs in the Colorado Plateau on benchlands, colluvial slopes, pediments or bajadas. Elevation
ranges from 560-1600 m.
Ecological Divisions: 304
TNC Ecoregions: 18:C, 19:C
Subnations/Nations: AZ:c, CO:c, NM:c, UT:c

CONCEPT
Alliances and Associations:




+ ACHNATHERUM HYMENOIDES SHRUB HERBACEOUS ALLIANCE (A.1543) Ephedra viridis /
Achnatherum hymenoides - Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL001648) Ephedra viridis /
Achnatherum hymenoides - Sporobolus cryptandrus Shrub Herbaceous Vegetation (CEGL001649)
+ ARTEMISIA FILIFOLIA SHRUBLAND ALLIANCE (A.816) Artemisia filifolia / Bouteloua eriopoda Shrubland
(CEGLO001077) Artemisia filifolia Colorado Platean Shrubland (CEGL002697)
+ BOUTELOUA ERIOPODA XEROMORPHIC SHRUB HERBACEOUS ALLIANCE (A.1553) Ephedra torreyana /
Bouteloua eriopoda Shrub Herbaceous Vegetation (CEGL001731)
-COLEOGYNE RAMOSISSIMA SHRUBLAND ALLIANCE (A.874) Coleogyne ramosissima / Pleuraphis jamesii
Shrubland (CEGL001334) Coleogyne ramosissima Shrubland (CEGL001332)
- EPHEDRA NEVADENSIS - EPHEDRA VIRIDIS SHRUBLAND ALLIANCE (A.856) Ephedra nevadensis -
Ephedra viridis - Salvia dorrii ~ Lycium andersonii Shrubland (CEGL001256)
-EPHEDRA NEVADENSIS SHRUBLAND ALLIANCE (A.857) Ephedra nevadensis / Achnatherum hymenoides
Shrubland (CEGL001255)
-EPHEDRA VIRIDIS SHRUBLAND ALLIANCE (A.858) Ephedra viridis / Pleuraphis rigida Shrubland
(CEGL001257)
-POLIOMINTHA INCANA SHRUBLAND ALLIANCE (A.862) Poliomintha incana / (Pleuraphis jamesii)
Shrubland (CEGL002930)

Environment: This ecological system typically occurs on gentle to steep, bouldery or rocky slopes of
mountains, canyons, and mesas with varying aspects. This system is an evergreen, microphyllous desert
scrub with succulents, half-shrubs, and scattered deciduous shrubs typically found at elevations ranging
from 580 to 1600 m. (1903-5249 feet). This shrubland system occurs in an arid to semi-arid climate with
annual precipitation in the form of summer monsoons and winter storms averaging approximately 20 cm.
Soils are highly variable and parent materials may include shale, sandstone, limestone, quartzites, and
igneous rocks. Soils are generally coarse-textured, often rocky, shallow and well-drained. Effective soil
moisture appears to be primarily controlled by regolith depth and position in relation to the water table.
This brushland system occupies most sites where regolith is uniformly shallow. In association with
blackbrush (Coleogyne ramosissima) sites, the soil moisture is concentrated on top of impermeable bedrock
at a shallow depth. This perching effect allows for gradual uptake of moisture by the plants roots (Loope
and West 1979). This permits growth of plants with more mesic habitat requirements (Warren et al. 1982).
On sites with deep soil, blackbrush may occur in almost pure occurrences with only a few associated
species (Warren et al. 1982). Dark-colored cryptogamic soil crusts, composed of lichens, mosses, fungi,
and algae, are often present in this system in fairly undisturbed areas. Sandy soils may have more
cryptogamic crusts than clayish or silty soil surfaces.

Vegetation: This ecological system is dominated by sparse to moderately dense shrubs. Dominant shrubs
include Coleogyne ramosissima, Ephedra nevadensis, and Ephedra viridis (which may codominate with
Grayia spinosa, Salvia dorrii, and Lycium andersonii). There is usually a sparse herbaceous layer with
some perennial grasses and forbs. Annual grasses and forbs are present seasonally. Some characteristic
species associated with this system include the shrubs Gutierrezia sarothrae, Chrysothamnus viscidiflorus,
Yucca baccata, and Krameria grayi, succulents such as Ferocactus cylindraceus (= Ferocactus
acanthodes), Opuntia spp., Echinocereus spp., Echinocactus spp., and Agave spp., the graminoid
Pleuraphis rigida, and perennial forbs such as Machaeranthera pinnatifida and Sphaeralcea ambigua.

Dynamics: Fire does not appear to play a role in maintenance of shrublands within this system.
Topographic breaks dissect the landscape, and isolated pockets of vegetation are separated by rock walls or
steep canyons. Blackbrush is fire-intolerant (Loope and West 1979). Following fires, these communities are
often colonized by non-native grasses, which serve to encourage recurrent fires and delay shrub
regeneration (IVC 1999). In shallow regolith situations, secondary succession, in the sense of site
preparation by seral plants, may not occur at all (Loope and West 1979).

SPATIAL CHARACTERISTICS
Adjacent Ecological Systems: Adjacent vegetation often includes A#riplex dominated shrubland
communities and upland areas of pinyon-juniper woodlands. Grasslands dominated by Pleuraphis jamesii,
Hesperostipa comata, and Achnatherum hymenoides also occur.

SOURCES
References: Loope and West 1979, Thatcher 1975, Tuhy and MacMahon 1988, Tuhy et al. 2002, Warren
et al. 1982, West 1983d



Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS

5065 Inter-Mountain Basins Mixed Salt Desert Scrub

Division 304, Shrubland, CES304.784

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Lowland], Shrubland (Shrub-dominated), Alluvial flat, Alluvial plain,
Plain, Alkaline Soil, Saline Substrate Chemistry, Calcareous, Silt Soil Texture, Clay Soil Texture,
Xeromorphic Shrub, Dwarf-Shrub, Atriplex spp.

Non-Diagnostic Classifiers: Basin floor, Temperate [Temperate Continental], Oligotrophic Soil

Concept Summary: This extensive ecological system includes open-canopied shrublands of typically
saline basins, alluvial slopes and plains across the Intermountain western U.S. This type also extends in
limited distribution into the southern Great Plains. Substrates are often saline and calcareous, medium- to
fine-textured, alkaline soils, but include some coarser-textured soils. The vegetation is characterized by a
typically open to moderately dense shrubland composed of one or more Atriplex species such as Atriplex
confertifolia, Atriplex canescens, Atriplex polycarpa, or Atriplex spinifera. Other shrubs present to
codominate may include Artemisia tridentata ssp. wyomingensis, Chrysothamnus viscidiflorus, Ericameria
nauseosa, Ephedra nevadensis, Grayia spinosa, Krascheninnikovia lanata, Lycium spp., Picrothamnus
desertorum, or Tetradymia spp. Sarcobatus vermiculatus is generally absent, but if present does not
codominate. The herbaceous layer varies from sparse to moderately dense and is dominated by perennial
graminoids such as Achnatherum hymenoides, Bouteloua gracilis, Elymus lanceolatus ssp. lanceolatus,
Pascopyrum smithii, Pleuraphis jamesii, Pleuraphis rigida, Poa secunda, or Sporobolus airoides. Various
forbs are also present.

DISTRIBUTION
Range: Intermountain western U.S., extending in limited distribution into the southern Great Plains.
Ecological Divisions: 303, 304, 306
TNC Ecoregions: 10:C, 11:C, 18:C, 19:C, 20:C, 21:C, 26:C, 27:C, 28:C, 4.7, 6:C, 8:2, 9.C
Subnations/Nations: AZ:c, CA:c, CO:c, ID:c, MT:c, NM:c, NV:c, OR:c, UT:c, WA:c, WY:c

CONCEPT

Alliances and Associations:
+ ATRIPLEX (LENTIFORMIS, POLYCARPA) SHRUBLAND ALLIANCE (A.864) Atriplex (lentiformis,
polycarpa) Shrubland [Placeholder] (CEGL003016)
- ATRIPLEX CANESCENS SHRUBLAND ALLIANCE (A.869) Atriplex canescens - Artemisia tridentata
Shrubland (CEGL001282) Atriplex canescens - Ephedra viridis Shrubland (CEGL001287) Atriplex canescens -
Krascheninnikovia lanata Shrubland (CEGL001285) Atriplex canescens / Achnatherum hymenoides Shrubland
(CEGL001289) Atriplex canescens / Bouteloua gracilis Shrubland (CEGL001283) Atriplex canescens / Calycoseris
parryi Shrubland (CEGL001284) Atriplex canescens / Parthenium confertum Shrubland (CEGL001290) Atriplex
canescens / Pleuraphis jamesii Shrubland (CEGL001288) Atriplex canescens / Purshia stansburiana Shrubland
(CEGL001286) Atriplex canescens / Sporobolus airoides Shrubland (CEGL001291) Atriplex canescens / Sporobolus
wrightii Shrubland (CEGL001292) Atriplex canescens Shrubland (CEGL001281)

- ATRIPLEX CONFERTIFOLIA SHRUBLAND ALLIANCE (A.870) Atriplex confertifolia - Ephedra nevadensis
Shrubland (CEGL001303) Atriplex confertifolia - Krascheninnikovia lanata Shrubland (CEGL001301) Atriplex
confertifolia - Lycium andersonii Shrubland (CEGL001308) Atriplex confertifolia - Lycium pallidum / Mirabilis
pudica Shrubland (CEGL001309) Atriplex confertifolia - Lycium shockleyi Shrubland (CEGL001310) Atriplex
confertifolia - Picrothamnus desertorum / Achnatherum hymenoides Shrubland (CEGL001297) Atriplex confertifolia
- Picrothamnus desertorum / Krascheninnikovia lanata Shrubland (CEGL001296) Atriplex confertifolia -
Picrothamnus desertorum / Sarcobatus vermiculatus Shrubland (CEGL001298) Atriplex confertifolia - Picrothamnus
desertorum Shrubland (CEGL001295) Atriplex confertifolia - Sarcobatus vermiculatus Shrubland (CEGL001313)
Atriplex confertifolia / Achnatherum hymenoides Shrubland (CEGL001311) Atriplex confertifolia / Elymus
elymoides Shrubland (CEGL001302) Atriplex confertifolia / Ericameria nauseosa Shrubland (CEGL001300)
Atriplex confertifolia / Hesperostipa comata Shrubland (CEGL001314) Atriplex confertifolia / Kochia americana
Shrubland (CEGL001305) Atriplex confertifolia / Leymus salinus Shrubland (CEGL001307) Atriplex confertifolia /
Leymus salinus ssp. salmonis Shrubland (CEGL001306) Atriplex confertifolia / Pleuraphis jamesii Shrubland




(CEGLO001304) Atriplex confertifolia / Pseudoroegneria spicata Shrubland (CEGL001312) Atriplex confertifolia /
Tetradymia glabrata Shrubland (CEGL001315) Atriplex confertifolia Great Basin Shrubland (CEGL001294)
Atriplex confertifolia Wyoming Basins Shrubland (CEGL001293)

- ATRIPLEX OBOVATA DWARF-SHRUBLAND ALLIANCE (A.1108) Atriplex obovata / Sporobolus airoides -
Sporobolus cryptandrus Dwarf-shrubland (CEGL001447) Atriplex obovata / Tidestromia camosa Dwarf-shrubland
(CEGLO004575)

-ATRIPLEX PARRYI SHRUBLAND ALLIANCE (A.2507) Atriplex parryi Shrubland [Placeholder]
(CEGL002711)

+ATRIPLEX POLYCARPA SHRUBLAND ALLIANCE (A.873) Atriplex polycarpa / Pleuraphis mutica Shrubland
(CEGL001319) Atriplex polycarpa Shrubland (CEGL001318)

-ATRIPLEX SPINIFERA SHRUBLAND ALLIANCE (A.865) Atriplex spinifera Shrubland [Placeholder]
(CEGL003015)

-KRASCHENINNIKOVIA LANATA DWARF-SHRUBLAND ALLIANCE (A.1104) Krascheninnikovia lanata /
Achnatherum hymenoides Dwarf-shrubland (CEGL001323) Krascheninnikovia lanata / Hesperostipa comata Dwarf-
shrubland (CEGL001327) Krascheninnikovia lanata Dwarf-shrubland [Provisional] (CEGL001320)
-PICROTHAMNUS DESERTORUM SHRUBLAND ALLIANCE (A.1128) Picrothamnus desertorum / Elymus
elymoides Shrubland [Provisional] (CEGL002992) Picrothamnus desertorum Shrubland (CEGL001452)
-PLEURAPHIS JAMESII SHRUB HERBACEOUS ALLIANCE (A.1532) Atriplex obovata / Pleuraphis jamesii -
Sporobolus airoides Shrub Herbaceous Vegetation (CEGL001775)

- California community types:

- Fourwing Saltbush Scrub (36.310.00)

- Fourwing Saltbush (36.310.01)

« Shadscale - Fourwing Saltbush (36.320.06)
- Shadscale - Winter Fat (36.320.08)

- Spinescale Scrub (36.350.00)

- Great Valley Spinescale Scrub (36.351.00)
- Winter Fat dwarf scrub (36.500.00)

Environment: This salt-desert shrubland system is a matrix system in the Intermountain West. This system
is comprised of arid to semi-arid shrublands on lowland and upland sites usually at elevations between
1520 and 2200 m (4987-7218 feet). Sites can be found on all aspects and include valley bottoms, alluvial
and alkaline flats, mesas and plateaus, playas, drainage terraces, washes and interdune basins, bluffs, and
gentle to moderately steep sandy or rocky slopes. Slopes are typically gentle to moderately steep, but are
sometimes unstable and prone to surface movement. Many areas within this system are degraded due to
erosion and may resemble “badlands.” Soil surface is often very barren in occurrences of this system. The
interspaces between the characteristic plant clusters are commonly covered by a microphytic crust (West
1982).

This is typically a system of extreme climatic conditions, with warm to hot summers and freezing winters.
Annual precipitation ranges from approximately 13-33 cm. In much of the ecological system, the period of
greatest moisture will be mid- to late summer, although in the more northern areas a moist period is to be
expected in the cold part of the year. However, plotted seasonality of occurrence is probably of less
importance on this desert system than in other ecosystems because desert precipitation comes with an
extreme itregularity that does not appear in graphs of long-term seasonal or monthly averages (Blaisdell
and Holmgren 1984). Soils are shallow to moderately deep, poorly developed, and a product of an arid
climate and little precipitation. Soils are often alkaline or saline. Vegetation within this system is tolerant of
these soil conditions but not restricted to it. The shallow soils of much of the area are poorly developed
Entisols. Vegetation within this system can occur on level pediment remnants where coarse-textured and
well-developed soil profiles have been derived from sandstone gravel and are alkaline, or on Mancos shale
badlands, where soil profiles are typically fine-textured and non-alkaline throughout (West and Ibrahim
1968). They can also occur in alluvial basins where parent materials from the other habitats have been
deposited over Mancos shale and the soils are heavy-textured and saline-alkaline throughout the profile
(West and Ibrahim 1968).

Vegetation: Occurrences of this ecological system vary from almost pure occurrences of single species to
fairly complex mixtures. The characteristic mix of low shrubs and grasses is sparse, with large open spaces
between the plants (Blaisdell and Holmgren 1984). Occurrences have a sparse to moderately dense cover of
woody species that is dominated by Atriplex canescens (may codominate with Artemisia tridentata),



Atriplex confertifolia (may codominate with Lycium andersonii), Atriplex obovata, Picrothamnus
desertorum, or Krascheninnikovia lanata. Other shrubs that may occur within these occurrences include
Purshia stansburiana, Psorothamnus polydenius, Ephedra spp., Acacia greggii, Encelia frutescens,
Tiquilia latior, Parthenium confertum, Atriplex polycarpa, Atriplex lentiformis, Atriplex spinifera,
Picrothamnus desertorum (= Artemisia spinescens), Frankenia salina, Artemisia frigida, Chrysothamnus
spp., Lycium ssp., Suaeda spp., Yucca glauca, and Tetradymia spinosa. Dwarf-shrubs include Gutierrezia
sarothrae and Eriogonum spp. Warm-season medium-tall and short perennial grasses dominate in the
sparse to moderately dense graminoid layer. The species present depend on the geographic range of the
grasses, alkalinity/salinity and past land use. Species may include Pleuraphis jamesii, Bouteloua gracilis,
Sporobolus airoides, Sporobolus cryptandrus, Achnatherum hymenoides, Elymus elymoides, Distichlis
spicata, Leymus salinus, Pascopyrum smithii, Hesperostipa comata, Pseudoroegneria spicata, Poa
secunda, Leymus ambiguus, and Muhlenbergia torreyi. A number of annual species may also grow in
association with the shrubs and grasses of this system, although they are usually rare and confined to areas
of recent disturbance (Blaisdell and Holmgren 1984). Forb cover is generally sparse. Perennial forbs that
might occur include Sphaeralcea coccinea, Chaetopappa ericoides, Xylorhiza venusta, Descurainia sophia,
and Mentzelia species. Annual natives include Plantago spp., Vulpia octoflora, or Monolepis nuttalliana.
Associated halophytic annuals include Salicornia rubra, Salicornia bigelovii, and Suaeda species. Exotic
annuals that may occur include Salsola kali, Bromus rubens, and Bromus tectorum. Cacti like Opuntia spp.
and Echinocereus spp. may be present in some occurrences. Trees are not usually present but some
scattered Juniperus spp. may be found.

Dynamics: West (1982) stated that “salt desert shrub vegetation occurs mostly in two kinds of situations
that promote soil salinity, alkalinity, or both. These are either at the bottom of drainages in enclosed basins
or where marine shales outcrop.” However, salt-desert shrub vegetation may be an indication of
climatically dry as well as physiologically dry soils (Blaisdell and Holmgren 1984). Not all salt-desert
shrub soils are salty, and their hydrologic characteristics may often be responsible for the associated
vegetation (Naphan 1966). Species of the salt-desert shrub complex have different degrees of tolerance to
salinity and aridity, and they tend to sort themselves out along a moisture/salinity gradient (West 1982).
Species and communities are apparently sorted out along physical, chemical, moisture, and topographic
gradients through complex relations that are not understood and are in need of further study (Blaisdell and
Holmgren 1984).

The winter months within this system are a good time for soil moisture accumulation and storage. There is
generally at least one good snow storm per season that will provide sufficient moisture to the vegetation.
The winter moisture accumulation amounts will affect spring plant growth. Plants may grow as little as a
few inches to | m. Unless more rains come in the spring, the soil moisture will be depleted in a few weeks,
growth will slow and ultimately cease, and the perennial plants will assume their various forms of
dormancy (Blaisdell and Holmgren 1984). If effective rain comes later in the warm season, some of the
species will renew their growth from the stage at which it had stopped. Others, having died back, will start
over as if emerging from winter dormancy (Blaisdell and Holmgren 1984). Atriplex confertifolia shrubs
often develop large leaves in the spring, which increase the rate of photosynthesis. As soil moisture
decreases, the leaves are lost, and the plant takes on a dead appearance. During late fall, very small
overwintering leaves appear which provide some photosynthetic capability through the remainder of the
year (IVC 1999). Other communities are maintained by intra- or inter-annual cycles of flooding followed
by extended drought, which favor accumulation of transported salts. The moisture supporting these
intermittently flooded wetlands is usually derived off-site, and they are dependent upon natural watershed
function for persistence (Reid et al. 1999).

In summary, desert communities of perennial plants are dynamic and changing. The composition within
this system may change dramatically and may be both cyclic and unidirectional. Superimposed on the
compositional change is great variation from year to year in growth of all the vegetation — the sum of
varying growth responses of individual species to specific conditions of different years (Blaisdell and
Holmgren 1984). Desert plants grow when temperature is satisfactory, but only if soil moisture is available
at the same time. Because amount of moisture is variable from year to year and because different species
flourish under different seasons of soil moisture, seldom do all components of the vegetation thrive in the
same year (Blaisdell and Holmgren 1984).
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S$136 Southern Colorado Plateau Sand Shrubland

Division 304, Shrubland, CES304.793

Spatial Scale & Pattern: Large patch Classification Confidence: low

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Foothill], Lowland [Lowland], Woody-Herbaceous, Temperate
[Temperate Xeric], Alkaline Soil, Aridic, Very Short Disturbance Interval, G-Landscape/High Intensity,

Non-Diagnestic Classifiers: Mechanical Disturbance, Xeromorphic Shrub, Short (50-100 yrs) Persistence

Concept Summary: This large patch ecological system is found on the south-central Colorado Plateau in
northeastern Arizona extending into southern Utah. It occurs on windswept mesas, broad basins and plains
at low to moderate elevations (1300-1800m). Substrates are stabilized sandsheets or shallow to moderately
deep sandy soils that may form small hummocks or small coppice dunes. This semi-arid, open shrubland is
typically dominated by short shrubs (10-30 % cover) with a sparse graminoid layer. The woody layer is
often a mixture of shrubs and dwarf-shrubs. Characteristic species include Ephedra cutleri, Ephedra
torreyana, Ephedra viridis, and Artemisia filifolia. Coleogyne ramosissima is typically not present. ,
Poliomentha incana, Parryella filifolia, or Ericameria nauseosa may be present to dominant locally.
Ephedra cutleri and E.viridis often assume a distinctive matty growth form. . Characteristic grasses include
Achnatherum hymenoides, Bouteloua gracilis, Hesperostipa comata, and Pleuraphis jamesii. The general
aspect of occurrences is an open low shrubland, but may include small blowouts and dunes. Occasionally
grasses may be moderately abundant locally and form a distinct layer. Disturbance may be important in
maintaining the woody component. Eolian processes are evident such as pediceled plants, occasional
blowouts or small dunes, but the generally higher vegetative cover and less prominent geomorphic features
distinguish this system from the Inter-Mountain Basins Active and Stabilized Dunes.

DISTRIBUTION

Range: Occurs in sandy plains and mesas in south-central Colorado Plateau in northeastern Azizona
extending into southern Utah.

Ecological Divisions: 304

TNC Ecoregions: 19:C

Subnations/Nations: AZ:c, CO:?, NM:?, UT:c,

CONCEPT

Alliances and Associations:
«- ACHNATHERUM HYMENOIDES SHRUB HERBACEOUS ALLIANCE (A.1543) Ephedra viridis /
Achnatherum hymenoides - Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL001648) Ephedra viridis /
Achnatherum hymenoides - Sporobolus cryptandrus Shrub Herbaceous Vegetation
- ARTEMISIA FILIFOLIA SHRUBLAND ALLIANCE (A.816) Artemisia filifolia - Ephedra (torreyana, viridis)
Shrubland (CEGL002786)
-EPHEDRA CUTLERI SHRUBLAND ALLIANCE [PROVISIONAL] (A.2644)
- Ephedra cutleri Shrubland [Provisional] (CEGL005804)
-EPHEDRA TORREYANA SHRUBLAND ALLIANCE (A.2572) Ephedra torreyana - Achnatherum hymenoides
Hummock Shrubland (CEGL005802)
-EPHEDRA VIRIDIS SHRUBLAND ALLIANCE (A.858) Ephedra viridis / Pleuraphis rigida Shrubland
(CEGL001257)
-ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE (A.835) Ericameria nauseosa / Leymus flavescens /
Psoralidium lanceolatum Shrubland (CEGL001329) Ericameria nauseosa Sand Deposit Sparse Shrubland
(CEGL002980)
-POLIOMINTHA INCANA SHRUBLAND ALLJANCE (A.862)

Poliomintha incana / (Pleuraphis jamesii) Shrubland [Provisional] (CEGL002980)
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NLCD Grassland/Herbaceous Types

Areas dominated by grammanoid or herbaceous vegetation, generally greater than 80% of total vegetation.
These areas are not subject to intensive management such as tilling, but can be utilized for grazing.

S079 Inter-Mountain Basins Semi-Desert Shrub Steppe

Division 304, Steppe/Savanna, CES304.788

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Foothill], Lowland [Lowland], Woody-Herbaceous, Temperate
[Temperate Xeric], Alkaline Soil, Aridic, Very Short Disturbance Interval, G-Landscape/High Intensity,
Graminoid

Non-Diagnostic Classifiers: Mechanical Disturbance, Broad-Leaved Evergreen Shrub, Xeromorphic
Shrub, Thorn Shrub, Evergreen Sclerophyllous Shrub, Succulent Shrub, Dwarf-Shrub, Forb, Short (50-100
yrs) Persistence

Concept Summary: This ecological system occurs throughout the Intermountain western U.S., typically at
lower elevations on alluvial fans and flats with moderate to deep soils. This semi-arid shrub-steppe is
typically dominated by graminoids (>25% cover) with an open shrub layer, but includes sparse mixed
shrublands without a strong graminoid layer. Characteristic grasses include Achnatherum hymenoides,
Bouteloua gracilis, Distichlis spicata, Hesperostipa comata, Pleuraphis jamesii, Poa secunda, and
Sporobolus airoides. The woody layer is often a mixture of shrubs and dwarf-shrubs. Characteristic species
include Atriplex canescens, Artemisia filifolia, Chrysothamnus greenei, Chrysothamnus viscidiflorus,
Ephedra spp., Ericameria nauseosa, Gutierrezia sarothrae, and Krascheninnikovia lanata. Scattered
Artemisia tridentata may be present but does not dominate. The general aspect of occurrences may be
either open shrubland with patchy grasses or patchy open herbaceous layer.

Disturbance may be important in maintaining the woody component. Microphytic crust is very important in
some occurrences.

DISTRIBUTION

Range: Occurs throughout the Intermountain western U.S., typically at lower elevations.
Ecological Divisions: 304

TNC Ecoregions: 10:C, 11:C, 18:C, 19:C, 20:C, 21:C, 4:C, 6:C, 8:C, 9:C
Subnations/Nations: AZ:c, CA:c, CO:c, ID:c, MT:p, NM:c, NV:c, OR:c, UT:c, WA:c, WY:c

CONCEPT

Alliances and Associations:
- ACHNATHERUM HYMENOIDES SHRUB HERBACEOUS ALLIANCE (A.1543) Ephedra viridis /
Achnatherum hymenoides - Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL001648) Ephedra viridis /
Achnatherum hymenoides - Sporobolus cryptandrus Shrub Herbaceous Vegetation (CEGL001649)
- ACHNATHERUM SPECIOSUM SHRUB HERBACEOUS ALLIANCE (A.1549) Achnatherum speciosum Shrub
Herbaceous Vegetation [Placeholder] (CEGL003113)
- ARTEMISIA FILIFOLIA SHRUBLAND ALLIANCE (A.816) Artemisia filifolia - Ephedra (torreyana, viridis)
Shrubland (CEGL002786) Artemisia filifolia Colorado Plateau Shrubland (CEGL002697)
-BOUTELOUA ERIOPODA MICROPHYLLOUS EVERGREEN SHRUB HERBACEOUS ALLIANCE (A.1545)
Gutierrezia sarothrae - Krascheninnikovia lanata - Atriplex canescens / Bouteloua eriopoda Shrub Herbaceous
Vegetation (CEGL001733)




«-BOUTELOUA ERIOPODA XEROMORPHIC SHRUB HERBACEOUS ALLIANCE (A.1553) Bouteloua eriopoda
Coconino Plateau Shrub Herbaceous Vegetation (CEGL002787) Ephedra torreyana / Bouteloua eriopoda Shrub
Herbaceous Vegetation (CEGL001731)

+BOUTELOUA GRACILIS DWARF-SHRUB HERBACEOUS ALLIANCE (A.1571) Artemisia bigelovii /
Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation (CEGL001742) Bouteloua gracilis Dwarf-shrub Herbaceous
Vegetation [Placeholder] (CEGL005810)

-BOUTELOUA GRACILIS HERBACEOUS ALLIANCE (A.1282) Bouteloua gracilis - Hesperostipa comata
Herbaceous Vegetation [Provisional] (CEGL002932)

-CHRYSOTHAMNUS VISCIDIFLORUS SHRUB HERBACEOUS ALLIANCE (A.1524) Chrysothamnus
viscidiflorus - Ericameria parryi Shrub Herbaceous Vegetation [Provisional] (CEGL002781) Chrysothamnus
viscidiflorus / Leymus salinus ssp. salinus Shrub Herbaceous Vegetation (CEGL001501) Chrysothamnus
viscidiflorus / Poa pratensis Semi-natural Shrub Herbaceous Vegetation {Provisional] (CEGL002933)

-EPHEDRA NEVADENSIS SHRUBLAND ALLIANCE (A.857) Ephedra nevadensis / Achnatherum hymenoides
Shrubland (CEGL001255) Ephedra nevadensis Basalt Shrubland [Provisional] (CEGL002936)

-EPHEDRA TORREYANA SHRUBLAND ALLIANCE (A.2572) Ephedra torreyana - Achnatherum hymenoides
Hummock Shrubland (CEGL005802)

- ERICAMERIA NAUSEOSA SHRUB SHORT HERBACEOUS ALLIANCE (A.1546) Ericameria nauseosa /
Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL003495) Ericameria nauseosa / Muhlenbergia pungens -
Achnatherum hymenoides Shrub Herbaceous Vegetation (CEGL002921)

-ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE (A.835) Ericameria nauseosa / Bromus tectorum Semi-
natural Shrubland (CEGL002937)

-ERICAMERIA PARRYI SHRUBLAND ALLIANCE (A.818) Ericameria parryi / Pleuraphis jamesii - Bouteloua
gracilis Shrubland (CEGL001331)

-GRAYIA SPINOSA SHRUBLAND ALLIANCE (A.1038) Grayia spinosa / Poa secunda Shrubland (CEGL001351)
- GUTIERREZIA SAROTHRAE DWARF-SHRUBLAND ALLIANCE (A.2528) Gutierrezia sarothrae - (Opuntia
spp.) / Pleuraphis jamesii Dwarf-shrubland (CEGL002690)

. KRASCHENINNIKOVIA LANATA DWARF-SHRUB HERBACEOUS ALLIANCE (A.1565) Krascheninnikovia
lanata / Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation (CEGL001321) Krascheninnikovia lanata /
Pascopyrum smithii - Bouteloua gracilis Dwarf-shrub Herbaceous Vegetation (CEGL001324)
.KRASCHENINNIKOVIA LANATA DWARF-SHRUBLAND ALLIANCE (A.1104) Krascheninnikovia lanata /
Pleuraphis jamesii Dwarf-shrubland (CEGL001322) Krascheninnikovia lanata / Poa secunda Dwarf-shrubland
(CEGL001326)

.PLEURAPHIS JAMESII SHRUB HERBACEOUS ALLIANCE (A.1532) Atriplex obovata / Pleuraphis jamesii -
Sporobolus airoides Shrub Herbaceous Vegetation (CEGL001775) Ericameria nauseosa / Pleuraphis jamesii -
(Hesperostipa comata) Shrub Herbaceous Vegetation (CEGL002996) Gutierrezia sarothrae / Sporobolus airoides -
Pleuraphis jamesii Shrub Herbaceous Vegetation (CEGL001776)

.PLEURAPHIS RIGIDA / GUTIERREZIA SAROTHRAE SHRUB HERBACEOUS ALLIANCE (A.1529)
Gutierrezia sarothrae / Pleuraphis rigida Shrub Herbaceous Vegetation (CEGL001543)

«.SPHAEROMERIA ARGENTEA HERBACEOUS ALLIANCE (A.1654) Sphaeromeria argentea - Achnatherum
swallenii Herbaceous Vegetation (CEGL001993) Sphaeromeria argentea - Artemisia frigida - Poa secunda
Herbaceous Vegetation (CEGL001992)

Environment: This ecological system occurs throughout the Intermountain West from the western Great
Basin to the northern Rocky Mountains and Colorado Plateau at elevations ranging from 300 m up to 2500
m. The climate where this system occurs is generally hot in summers and cold in winters with low annual
precipitation, ranging from 18-40 cm and high inter-annual variation. Much of the precipitation falis as
snow, and growing-season drought is characteristic. Temperatures are continental with large annual and
diurnal variation. Sites are generally alluvial fans and flats with moderate to deep soils. Some sites can be
flat, poorly drained and intermittently flooded with a shallow or perched water table often within 1 m depth
(West 1983). Substrates are generally shallow, calcareous, fine-textured soils (clays to silt-loams), derived
from alluvium; or deep, fine to medium-textured alluvial soils with some source of sub-irrigation during the
summer season. Soils may be alkaline and typically moderately saline (West 1983). Some occurrences
occur on deep, sandy soils, or soils that are highly calcareous (Hironaka et al. 1983).

Vegetation: The plant associations in this system are characterized by a somewhat sparse to moderately
dense (10-70% cover) shrub layer of Artemisia filifolia, Ephedra cutleri, Ephedra nevadensis, Ephedra
torreyana, Ephedra viridis, Ericameria nauseosa, Chrysothamnus viscidiflorus, Gutierrezia sarothrae,
Sarcobatus vermiculatus, or Atriplex canescens. Other shrubs occasionally present include Purshia
tridentata and Tetradymia canescens. Artemisia tridentata may be present but does not dominate. Trees are



very rarely present in this system, but some individuals of Pinus ponderosa, Juniperus scopulorum,
Juniperus occidentalis, or Cercocarpus ledifolius may occur. The herbaceous layer is dominated by bunch
grasses which occupy patches in the shrub matrix. The most widespread species is Pseudoroegneria
spicata, which occurs from the Columbia Basin to the northern Rockies. Other locally dominant or
important species include Sporobolus airoides, Leymus cinereus, Festuca idahoensis, Pascopyrum smithii,
Bouteloua gracilis, Distichlis spicata, Pleuraphis jamesii, Elymus lanceolatus, Elymus elymoides, Koeleria
macrantha, Muhlenbergia richardsonis, Hesperostipa comata, and Poa secunda. Anmual grasses,
especially the exotics Bromus japonicus and Bromus tectorum, may be present to abundant. Forbs are
generally of low importance and are highly variable across the range, but may be diverse in some
occurrences. Species that often occur are Symphyotrichum ascendens (= Aster adscendens), Collinsia
parviflora, Penstemon caespitosus, Achillea millefolium, Erigeron compositus, Senecio spp, and
Taraxacum officinale. Other important genera include Astragalus, Oenothera, Eriogonum, and
Balsamorhiza. Mosses and lichens may be important ground cover. Forbs are common on disturbed weedy
sites. Weedy annual forbs may include the exotics Descurainia spp., Helianthus annuus, Halogeton
glomeratus, Lactuca serriola, and Lepidium perfoliatum.

SOURCES
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$090 Inter-Mountain Basins Semi-Desert Grassland

Division 304, Herbaceous, CES304.787

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland

Diagnostic Classifiers: Lowland [Foothill], Lowland [Lowland], Herbaceous, Temperate [Temperate
Xeric], Alkaline Soil, Aridic, Graminoid

Non-Diagnostic Classifiers: Intermediate Disturbance Interval, F-Landscape/Medium Intensity, G-
Landscape/Low Intensity, Forb, Moderate (100-500 yrs) Persistence

Concept Summary: This widespread ecological system occurs throughout the Intermountain western U.S.
on dry plains and mesas, at approximately 1450 to 2320 m (4750-7610 feet) in elevation. These grasslands
occur in lowland and upland areas and may occupy swales, playas, mesa tops, plateau parks, alluvial flats,
and plains, but sites are typically xeric. Substrates are often well-drained sandy- or loamy-textured soils
derived from sedimentary parent materials, but are quite variable and may include fine-textured soils
derived from igneous and metamorphic rocks. When they occur near foothills grasslands they will be at
lower elevations. The dominant perennial bunch grasses and shrubs within this system are all very drought-
resistant plants. These grasslands are typically dominated or codominated by Achnatherum hymenoides,
Aristida spp., Bouteloua gracilis, Hesperostipa comata, Muhlenbergia torreyana, or Pleuraphis jamesii,
and may include scattered shrubs and dwarf-shrubs of species of Artemisia, Atriplex, Coleogyne, Ephedra,
Gutierrezia, or Krascheninnikovia lanata.

DISTRIBUTION

Range: Occurs throughout the Intermountain western U.S. on dry plains and mesas, at approximately 1450
to 2320 m (4750-7610 feet) in elevation.

Ecological Divisions: 304, 306

TNC Ecoregions: 10:C, 11:C, 18:C, 19:C, 20:C, 21:C, 4:C, 6:C, 8:C, 9:C

Subnations/Nations: AZ:c, CA:c, CO:c, ID:c, MT:p, NM:c, NV:c, OR:c, UT:c, WA:c, WY:c

CONCEPT

Alliances and Associations:
- ACHNATHERUM HYMENOIDES HERBACEOUS ALLIANCE (A.1262) Achnatherum hymenoides -
Sporobolus contractus Herbaceous Vegetation (CEGL001652)
+- ACHNATHERUM LETTERMANII HERBACEOUS ALLIANCE (A.2524) Achnatherum lettermanii - Oxytropis
oreophila Herbaceous Vegetation (CEGL002734)
- ACHNATHERUM NELSONII HERBACEOUS ALLIANCE (A.1271) Achnatherum nelsonii - Koeleria macrantha
Herbaceous Vegetation (CEGL001707)




+ ACHNATHERUM SPECIOSUM HERBACEOUS ALLIANCE (A.1290) Achnatherum speciosum Herbaceous
Vegetation [Placeholder] (CEGL003112) ‘

- ARISTIDA PURPUREA HERBACEOUS ALLIANCE (A.2570) Aristida purpurea Herbaceous Vegetation
(CEGL005800)

-BOUTELOUA ERIOPODA HERBACEOUS ALLIANCE (A.1284) Bouteloua eriopoda - Hesperostipa
neomexicana Herbaceous Vegetation (CEGL001753) Bouteloua eriopoda - Pleuraphis jamesii Herbaceous
Vegetation (CEGL001751) Bouteloua eriopoda Semi-desert Herbaceous Vegetation (CEGL001752)
-BOUTELOUA ERIOPODA MICROPHYLLOUS EVERGREEN SHRUB HERBACEQUS ALLIANCE (A.1545)
Gutierrezia sarothrae - Krascheninnikovia lanata - Atriplex canescens / Bouteloua eriopoda Shrub Herbaceous
Vegetation (CEGL001733)

-BOUTELOUA GRACILIS HERBACEOUS ALLIANCE (A.1282) Bouteloua gracilis - Bouteloua curtipendula
Herbaceous Vegetation (CEGL001754) Bouteloua gracilis - Bouteloua hirsuta Herbaceous Vegetation
(CEGLO001755) Bouteloua gracilis - Hesperostipa comata Herbaceous Vegetation [Provisional] (CEGL002932)
Bouteloua gracilis - Pleuraphis jamesii Herbaceous Vegetation (CEGL001759) Bouteloua gracilis Herbaceous
Vegetation (CEGL001760)

-BOUTELOUA HIRSUTA HERBACEOUS ALLIANCE (A.1285) Bouteloua hirsuta - Bouteloua radicosa
Herbaceous Vegetation (CEGL001765)

-BROMUS INERMIS SEMI-NATURAL HERBACEOUS ALLIANCE (A.3561) Bromus inermis - (Pascopyrum
smithii) Semi-natural Herbaceous Vegetation (CEGL005264)

-BROMUS TECTORUM SEMI-NATURAL HERBACEOUS ALLIANCE (A.1814) Bromus tectorum Semi-natural
Herbaceous Vegetation [Placeholder] (CEGL003019)

- ERICAMERIA NAUSEOSA SHRUB SHORT HERBACEOUS ALLIANCE (A.1546) Ericameria nauseosa /
Bouteloua gracilis Shrub Herbaceous Vegetation (CEGL003495)

-HESPEROSTIPA COMATA BUNCH HERBACEOUS ALLIANCE (A.1270) Hesperostipa comata -~ (Bouteloua
eriopoda, Pleuraphis jamesii) Herbaceous Vegetation (CEGL002997) Hesperostipa comata - Achnatherum
hymenoides Herbaceous Vegetation (CEGL001703) Hesperostipa comata Great Basin Herbaceous Vegetation
(CEGL001705)

- HESPEROSTIPA NEOMEXICANA HERBACEOUS ALLIANCE (A.1272) Hesperostipa neomexicana
Herbaceous Vegetation (CEGL001708)

-MUHLENBERGIA ASPERIFOLIA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE (A.1334)
Muhlenbergia asperifolia Herbaceous Vegetation (CEGL001779)

+MUHLENBERGIA MONTANA HERBACEOUS ALLIANCE (A.1260) Muhlenbergia (pungens, montana) -
Heterotheca villosa Herbaceous Vegetation (CEGL002938)

-PLEURAPHIS JAMESII HERBACEOUS ALLIANCE (A.1287) Pleuraphis jamesii Herbaceous Vegetation
(CEGL001777) .

-PLEURAPHIS JAMESII SHRUB HERBACEOUS ALLIANCE (A.1532) Atriplex obovata / Pleuraphis jamesii -
Sporobolus airoides Shrub Herbaceous Vegetation (CEGL001775)

-PLEURAPHIS RIGIDA HERBACEOUS ALLIANCE (A.1246) Pleuraphis rigida Herbaceous Vegetation
[Placeholder] (CEGL003051)

-PLEURAPHIS RIGIDA SHRUB HERBACEOUS ALLIANCE (A.1539) Pleuraphis rigida Shrub Herbaceous
Vegetation [Placeholder] (CEGL003052)

-POA FENDLERIANA HERBACEOUS ALLIANCE (A.1263) Poa fendleriana ssp. fendleriana Herbaceous
Vegetation (CEGL001655)

+POA SECUNDA HERBACEOUS ALLIANCE (A.1291) Aristida purpurea var. longiseta - Poa secunda Herbaceous
Vegetation (CEGL001781)

-POA SECUNDA SEASONALLY FLOODED HERBACEOUS ALLIANCE (A.1410) Poa secunda - Muhlenbergia
richardsonis Herbaceous Vegetation (CEGL002755) Poa secunda Herbaceous Vegetation (CEGL001657)
-PSEUDOROEGNERIA SPICATA HERBACEOUS ALLIANCE (A.1265) Pseudoroegneria spicata - Achnatherum
hymenoides Herbaceous Vegetation (CEGL001674) Pseudoroegneria spicata ssp. inermis Herbaceous Vegetation
(CEGL001661)

-SPOROBOLUS AIROIDES HERBACEOUS ALLIANCE (A.1267) Sporobolus airoides Monotype Herbaceous
Vegetation (CEGL001688)

-SPOROBOLUS AIROIDES SOD HERBACEOUS ALLIANCE (A.1241) Sporobolus airoides - Bouteloua gracilis
Herbaceous Vegetation (CEGL001686) Sporobolus airoides Sod Herbaceous Vegetation [Placeholder]
(CEGL001791)

-SPOROBOLUS CRYPTANDRUS HERBACEOUS ALLIANCE (A.1252) Aristida purpurea var. longiseta -
Pseudoroegneria spicata - Sporobolus cryptandrus Herbaceous Vegetation (CEGL001589) Aristida purpurea var.
longiseta - Sporobolus cryptandrus Herbaceous Vegetation (CEGL001515) Sporobolus cryptandrus - Poa secunda
Herbaceous Vegetation (CEGL001516) Sporobolus cryptandrus Great Basin Herbaceous Vegetation (CEGL002691)
-SPOROBOLUS CRYPTANDRUS SHRUB HERBACEOUS ALLIANCE (A.1525) Sporobolus cryptandrus Shrub
Herbaceous Vegetation (CEGL001514)



«THINOPYRUM INTERMEDIUM SEMI-NATURAL HERBACEOUS ALLIANCE (A.2529) Thinopyrum
intermedium Semi-natural Herbaceous Vegetation (CEGL002935)

- California community types:

+ Needle-and-thread (41.130.00)

+ Great Basin Grassland (41.300.00)

- Little Galleta Grassland (41.610.00)

- Little Galleta - California Buckwheat (41.610.01)
-Little Galleta - anderson’s Wolfberry (41.610.02)
«Little Galleta - Nevada Ephedra (41.610.03)

Environment: Low-elevation grasslands in the Intermountain West region occur in semi-arid to arid
climates at approximately 1450 to 2320 m (4750-7610 feet) in elevation. Grasslands within this system are
typically characterized by a sparse to moderately dense herbaceous layer dominated by medium-tall and
short bunch grasses, often in a sod-forming growth. These grasslands occur in lowland and upland areas
and may occupy swales, playas, mesa tops, plateau parks, alluvial flats, and plains. These grasslands
typically occur on xeric sites. This system experiences cold temperate conditions. Hot summers and cold
winters with freezing temperatures and snow are common. Annual precipitation is usually from 20-40 cm
(7.9-15.7 inches). A significant portion of the precipitation falls in July through October during the summer
monsoon storms, with the rest falling as snow during the winter and early spring months.

These grasslands occur on a variety of aspects and slopes. Sites may range from flat to moderately steep.
Soils supporting this system also vary from deep to shallow, and from sandy to finer-textured. The
substrate is typically sand- or shale-derived. Some sandy soil occurrences have a high cover of cryptogams
on the soil. These cryptogamic species would tend to increase the stability of the highly erodible sandy
soils of these grasslands during torrential summer rains and heavy wind storms (Kleiner and Harper 1977).
Muhlenbergia-dominated grasslands which flood temporarily, combined with high evaporation rates in this
dry system, can have accumulations of soluble salts in the soil. Soil salinity depends on the amount and
timing of precipitation and flooding.

Dynamics: This system is maintained by frequent fires and sometimes associated with specific soils, often
well-drained clay soils. A combination of precipitation, temperature, and soils limits this system to the
lower elevations within the region. The dominant perennial bunch grasses and shrubs within this system are
all very drought-resistant plants. Grasses that dominate semi-arid grasslands develop a dense network of
roots concentrated in the upper parts of the soil where rainfall penetrates most frequently (Blydenstein
1966, Cable 1969, Sala and Lauenroth 1985, as cited by McClaran and Van Devender 1995). Bouteloua
gracilis is also very grazing-tolerant and generally forms a short sod. Pleuraphis jamesii is only moderately
palatable to livestock, but decreases when heavily grazed during drought and in the more arid portions of
its range where it is the dominant grass (West 1972). This grass reproduces extensively from scaly
rhizomes. These rhizomes make the plant resistant to trampling by livestock and have good soil-binding
properties (Weaver and Albertson 1956, West 1972). Achnatherum hymenoides is one of the most drought-
tolerant grasses in the western U.S. (USDA 1937). It is also a valuable forage grass in arid and semi-arid
regions. Improperly managed livestock grazing could increase soil erosion, decrease cover of this palatable
plant species and increase weedy species (USDA 1937). Muhlenbergia asperifolia with its flooding regime
combined with high evaporation rate in these dry climates causes accumulations of soluble salts in the soil.
Total vegetation cover (density and height), species composition and soil salinity depend on the amount
and timing of precipitation and flooding. Growth-inhibiting salt concentrations are diluted when the soil is
saturated allowing the growth of less salt-tolerant species. As the saturated soils dry, the salt concentrates
until it precipitates out on the soil surface (Dodd and Coupland 1966, Ungar 1968). Hesperostipa comata is
a deep-rooted grass that uses soil moisture below 0.5 m during the dry summers. '

SOURCES
References: Cable 1967, Cable 1969, Cable 1975, Dodd and Coupland 1966, Kleiner and Harper 1977,
Mast et al. 1997, Mast et al. 1998, McClaran and Van Devender 1995, Tuhy et al. 2002, Ungar 1968,
Weaver and Albertson 1956, West 1983
Last updated: 20 Feb 2003 Stakeholders: WCS
Concept Author: NatureServe Western Ecology Team LeadResp: WCS




NLCD Woody Wetland Types

Areas where forest or shrubland vegetation accounts for greater than 20 percent of vegetative cover and the
soil or substrate is periodically saturated with or covered with water.

$093 Rocky Mountain Lower Montane Riparian Woodland and Shrubland

Division 306, Woody Wetland, CES306.821

Spatial Scale & Pattern: Linear Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Wetland

Diagnostic Classifiers: Montane [Lower Montane], Mineral: W/ A-Horizon <10 ¢cm, Unconsolidated,
Short (50-100 yrs) Persistence, Riverine / Alluvial, Short (<5 yrs) Flooding Interval

Non-Diagnostic Classifiers: Forest and Woodland (Treed), Shrubland (Shrub-dominated), Braided
channel or stream, Drainage bottom (undifferentiated), Floodplain, Stream terrace (undifferentiated),
Valley bottom, Temperate [Temperate Continental], Circuamneutral Water

Concept Summary: This system is found throughout the Rocky Mountain and Colorado Plateau regions
within a broad elevation range from approximately 900 to 2800 m. This system often occurs as a mosaic of
multiple communities that are tree-dominated with a diverse shrub component. This system is dependent on
a natural hydrologic regime, especially annual to episodic flooding. Occurrences are found within the flood
zone of rivers, on islands, sand or cobble bars, and immediate streambanks. They can form large, wide
occurrences on mid-channel islands in larger rivers or narrow bands on small, rocky canyon tributaries and
well-drained benches. It is also typically found in backwater channels and other perennially wet but less
scoured sites, such as floodplains swales and irrigation ditches. Dominant trees may include Acer negundo,
Populus angustifolia, Populus balsamifera, Populus deltoides, Populus fremontii, Pseudotsuga menziesii,
Picea pungens, Salix amygdaloides, or Juniperus scopulorum. Dominant shrubs include Acer glabrum,
Alnus incana, Betula occidentalis, Cornus sericea, Crataegus rivularis, Forestiera pubescens, Prunus
virginiana, Rhus trilobata, Salix monticola, Salix drummondiana, Salix exigua, Salix irrorata, Salix lucida,
Shepherdia argentea, or Symphoricarpos spp. Exotic trees of Elaeagnus angustifolia and Tamarix spp. are
common in some stands. Generally, the upland vegetation surrounding this riparian system is different and
ranges from grasslands to forests.

DISTRIBUTION

Range: Found throughout the Rocky Mountain and Colorado Plateau regions within a broad elevation
range from approximately 900 to 2800 m.

Ecological Divisions: 304, 306

TNC Ecoregions: 11:C, 18:C, 19:C, 20:C, 21:C, 25:C, 6:P, 8:C, 9:C

Subnations/Nations: AZ:c, CO:c, ID:c, MT:c, NM:c, NV:c, OR:c, SD:c, UT:c, WY:c

CONCEPT

Alliances and Associations:
- ACER NEGUNDO SEASONALLY FLOODED FOREST ALLIANCE (A.341) Acer negundo / Equisetum arvense
Forest (CEGL000626)
+- ACER NEGUNDO TEMPORARILY FLOODED FOREST ALLIANCE (A.278) Acer negundo - Populus
angustifolia / Cornus sericea Forest (CEGL000627) Acer negundo / Cornus sericea Forest (CEGL000625) Acer
negundo / Prunus virginiana Forest (CEGL000628)
- ACER NEGUNDO TEMPORARILY FLOODED WOODLAND ALLIANCE (A.642) Acer negundo / Betula
occidentalis Woodland (CEGL000936) Acer negundo / Brickellia grandiflora Woodland [Provisional]
(CEGL002692) Acer negundo / Disturbed Understory Woodland (CEGL002693)
-BETULA OCCIDENTALIS INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE (A.936) Betula
occidentalis / Purshia tridentata / Hesperostipa comata Shrubland (CEGL001084)
-BETULA OCCIDENTALIS TEMPORARILY FLOODED SHRUBLAND ALLIANCE (A.967) Populus fremontii /
Betula occidentalis Wooded Shrubland (CEGL002981)
-BETULA PAPYRIFERA FOREST ALLIANCE (A.267) Betula papyrifera / Corylus cornuta Forest (CEGL002079)
- EQUISETUM (ARVENSE, VARIEGATUM) SEMIPERMANENTLY FLOODED HERBACEOUS ALLIANCE
(A.3539) Equisetum (arvense, variegatum) Herbaceous Vegetation (CEGL005148)
-FORESTIERA PUBESCENS TEMPORARILY FLOODED SHRUBLAND ALLIANCE (A.969) Forestiera
pubescens Shrubland (CEGL001168)



+-FRAXINUS ANOMALA TEMPORARILY FLOODED WOODLAND ALLIANCE (A.2511) Fraxinus anomala
Woodland (CEGL002752)

- JUNIPERUS SCOPULORUM TEMPORARILY FLOODED WOODLAND ALLIANCE (A.563) Juniperus
scopulorum / Cornus sericea Woodland (CEGL000746) Juniperus scopulorum Temporarily Flooded Woodland
[Placeholder] (CEGL002777)

- JUNIPERUS SCOPULORUM WOODLAND ALLIANCE (A.506) Juniperus scopulorum Woodland
(CEGL003550)

- PINUS PONDEROSA TEMPORARILY FLOODED WOODLAND ALLIANCE (A.565) Pinus ponderosa / Alnus
incana Woodland (CEGL002638) Pinus ponderosa / Comnus sericea Woodland (CEGL000853)

$096 Inter-Mountain Basins Greasewood Flat

Division 304, Mixed Upland and Wetland, CES304.780

Spatial Scale & Pattern: Large Patch Classification Confidence: medium

Required Classifiers: Natural/Semi-natural, Vegetated (>10% vasc.), Upland, Wetland

Diagnostic Classifters: Lowland [Lowland], Shrubland (Shrub-dominated), Toeslope/Valley Bottom,
Alkaline Soil, Deep Soil, Xeromorphic Shrub

Non-Diagnestic Classifiers: Alluvial flat, Alluvial plain, Alluvial terrace, Temperate [ Temperate
Continental], Saline Substrate Chemistry, Sarcobatus vermiculatus, Riverine / Alluvial, Deep (>15 cm)
Water

Concept Summary: This ecological system occurs throughout much of the western U.S. in Intermountain
basins and extends onto the western Great Plains. It typically occurs near drainages on stream terraces and
flats or may form rings around playas. Sites typically have saline soils, a shallow water table and flood
intermittently, but remain dry for most growing seasons. This system usually occurs as a mosaic of multiple
communities, with open to moderately dense shrublands dominated or codominated by Sarcobatus
vermiculatus. Atriplex canescens, Atriplex confertifolia, or Krascheninnikovia lanata may be present to
codominant. Occurrences are often surrounded by mixed salt desert scrub. The herbaceous layer, if present,
is usually dominated by graminoids. There may be inclusions of Sporobolus airoides, Distichlis spicata
(where water remains ponded the longest), or Eleocharis palustris herbaceous types.

DISTRIBUTION

Range: Occurs throughout much of the western U.S. in Intermountain basins and extends onto the western
Great Plains.

Ecolegical Divisiens: 303, 304

TNC Ecoregions: 10:C, 11:C, 19:C, 20:C, 26:C, 4:C, 6:C, 8:C, 9:C

Subnations/Natiens: AZ:c, CA:c, CO:c, ID:¢c, MT:¢c, NV:¢, OR:c, UT:c, WA:c, WY:c

CONCEPT

Alliances and Associations:
- DISTICHLIS SPICATA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE (A.1332) Distichlis
spicata - (Scirpus nevadensis) Herbaceous Vegetation (CEGL001773) Distichlis spicata - Lepidium perfoliatum
Herbaceous Vegetation (CEGL001772) Distichlis spicata Herbaceous Vegetation (CEGL001770) Distichlis spicata
Mixed Herb Herbaceous Vegetation (CEGL001771)
-ELEOCHARIS PALUSTRIS SEASONALLY FLOODED HERBACEOUS ALLIANCE (A.1422) Eleocharis
palustris Herbaceous Vegetation (CEGL001833)
-ERICAMERIA NAUSEOSA SHRUBLAND ALLIANCE (A.835) Ericameria nauseosa / Sporobolus airoides
Shrubland [Provisional] (CEGL002918)
-LEYMUS CINEREUS HERBACEOUS ALLIANCE (A.1204) Leymus cinereus Herbaceous Vegetation
(CEGL001479)
-LEYMUS CINEREUS INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE (A.1329) Leymus cinereus -
Distichlis spicata Herbaceous Vegetation (CEGL001481) Leymus cinereus Bottomland Herbaceous Vegetation
(CEGL001480)
-PUCCINELLIA NUTTALLIANA INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE (A.1335)
Puccinellia nuttalliana Herbaceous Vegetation (CEGL001799)
+SALICORNIA RUBRA SEASONALLY FLOODED HERBACEOUS ALLIANCE (A.1818) Salicornia rubra
Herbaceous Vegetation (CEGL001999)




-SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SHRUB HERBACEOUS ALLIANCE
(A.1554) Sarcobatus vermiculatus / Pascopyrum smithii - (Elymus lanceolatus) Shrub Herbaceous Vegetation
(CEGL001508)

-SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE (A.1046)
Sarcobatus vermiculatus ~ Atriplex parryi / Distichlis spicata Shrubland (CEGL002764) Sarcobatus vermiculatus -
Psorothamnus polydenius Shrubland (CEGL002763) Sarcobatus vermiculatus / Achnatherum hymenoides Shrubland
(CEGL001373) Sarcobatus vermiculatus / Artemisia tridentata Shrubland (CEGL001359) Sarcobatus vermiculatus /
Atriplex confertifolia - (Picrothamnus desertorum, Suaeda moquinii) Shrubland (CEGL001371) Sarcobatus
vermiculatus / Atriplex gardneri Shrubland (CEGL001360) Sarcobatus vermiculatus / Distichlis spicata Shrubland
(CEGL001363) Sarcobatus vermiculatus / Elymus elymoides - Pascopyrum smithii Shrubland (CEGL001365)
Sarcobatus vermiculatus / Elymus elymoides Shrubland (CEGL001372) Sarcobatus vermiculatus / Leymus cinereus
Shrubland (CEGL001366) Sarcobatus vermiculatus / Nitrophila occidentalis - Suaeda moquinii Shrubland
(CEGL001369) Sarcobatus vermiculatus / Suaeda moquinii Shrubland (CEGL001370) Sarcobatus vermiculatus
Shrubland (CEGL001357)

-SARCOBATUS VERMICULATUS INTERMITTENTLY FLOODED SPARSELY VEGETATED ALLIANCE
(A.1877) Sarcobatus vermiculatus / Juncus balticus Sparse Vegetation (CEGL002919) Sarcobatus vermiculatus /
Sporobolus airoides Sparse Vegetation (CEGL001368)

-SARCOBATUS VERMICULATUS SHRUBLAND ALLIANCE (A.1041) Sarcobatus vermiculatus / Bouteloua
gracilis Shrubland (CEGL001361) Sarcobatus vermiculatus / Pseudoroegneria spicata Shrubland (CEGL001367)
-SPOROBOLUS AIROIDES HERBACEOUS ALLIANCE (A.1267) Sporobolus airoides Southern Plains
Herbaceous Vegetation (CEGL001685)

-SPOROBOLUS AIROIDES INTERMITTENTLY FLOODED HERBACEOUS ALLIANCE (A.1331) Sporobolus
airoides - Distichlis spicata Herbaceous Vegetation (CEGL001687)

- California community types:
- Greasewood - Shadscale (36.320.01)
-Greasewood - Saltgrass (41.200.03)

SOURCES

References: Knight 1994, West 1983b

Last updated: 20 Feb 2003 Stakeholders: WCS, MCS

Concept Author: NatureServe Western Ecology Team LeadResp: WCS
Pinus ponderosa / Crataegus douglasii Woodland (CEGL000855) Pinus ponderosa / Juglans major Woodland
(CEGL000858) Pinus ponderosa Temporarily Flooded Woodland [Provisional] (CEGL002766)
-POA PRATENSIS SEMI-NATURAL SEASONALLY FLOODED HERBACEOUS ALLIANCE (A.1382) Poa
pratensis Semi-natural Seasonally Flooded Herbaceous Vegetation [Placeholder] (CEGL003081)
-POPULUS ANGUSTIFOLIA TEMPORARILY FLOODED FOREST ALLIANCE (A.310) Populus angustifolia -
Populus deltoides - Salix amygdaloides Forest (CEGL000656) Populus angustifolia / Acer grandidentatum Forest
(CEGL000646) Populus angustifolia / Lonicera involucrata Forest (CEGL000650) Populus angustifolia Sand Dune
Forest (CEGL002643)
-POPULUS ANGUSTIFOLIA TEMPORARILY FLOODED WOODLAND ALLIANCE (A.641) Populus
angustifolia - Juniperus scopulorum Woodland (CEGL002640) Populus angustifolia - Picea pungens / Alnus incana
Woodland (CEGL000934) Populus angustifolia - Pinus ponderosa Woodland (CEGL000935) Populus angustifolia -
Pseudotsuga menziesii Woodland (CEGL002641) Populus angustifolia / Alnus incana Woodland (CEGL002642)
Populus angustifolia / Betula occidentalis Woodland (CEGL000648) Populus angustifolia / Cornus sericea Woodland
(CEGL002664) Populus angustifolia / Crataegus rivularis Woodland (CEGL002644) Populus angustifolia / Prunus
virginiana Woodland (CEGL000651) Populus angustifolia / Rhus trilobata Woodland (CEGL000652) Populus
angustifolia / Salix (monticola, drummondiana, lucida) Woodland (CEGL002645) Populus angustifolia / Salix
drummondiana - Acer glabrum Woodland (CEGL002646) Populus angustifolia / Salix exigua Woodland
(CEGL000654) Populus angustifolia / Salix irrorata Woodland (CEGL002647) Populus angustifolia / Salix ligulifolia
- Shepherdia argentea Woodland (CEGL000655) Populus angustifolia / Symphoricarpos albus Woodland
(CEGL002648)
-POPULUS DELTOIDES TEMPORARILY FLOODED WOODLAND ALLIANCE (A.636) Populus deltoides -
(Salix amygdaloides) / Salix (exigua, interior) Woodland (CEGL000659) Populus deltoides / Symphoricarpos
occidentalis Woodland (CEGL000660) Populus deltoides ssp. wislizeni / Rhus trilobata Woodland (CEGL000940)
-POPULUS FREMONTII SEASONALLY FLOODED WOODLAND ALLIANCE (A.654) Populus fremontii /
Leymus triticoides Woodland (CEGL002756) Populus fremontii / Salix geyeriana Woodland (CEGL000943)
-POPULUS FREMONTIH TEMPORARILY FLOODED FOREST ALLIANCE (A.313) Populus fremontii / Salix
exigua Forest (CEGL000666)
-PSEUDOTSUGA MENZIESII TEMPORARILY FLOODED WOODLAND ALLIANCE (A.568) Pseudotsuga
menziesii / Betula occidentalis Woodland (CEGL002639) Pseudotsuga menziesii / Cornus sericea Woodland
(CEGL000899)



-RHUS TRILOBATA INTERMITTENTLY FLOODED SHRUBLAND ALLIANCE (A.938) Rhus trilobata
Intermittently Flooded Shrubland (CEGL001121)
- SALIX (EXIGUA, INTERIOR) TEMPORARILY FLOODED SHRUBLAND ALLIANCE (A.947) Salix exigua -
Salix ligulifolia Shrubland (CEGL002655) Salix exigua - Salix lucida ssp. caudata Shrubland (CEGL001204) Salix
exigua / Agrostis stolonifera Shrubland (CEGL001199) Salix exigua / Barren Shrubland (CEGL001200) Salix exigua
/ Elymus X pseudorepens Shrubland (CEGL001198) Salix exigua / Equisetum arvense Shrubland (CEGL001201)
Salix exigua / Mesic Forbs Shrubland (CEGL001202) Salix exigua / Mesic Graminoids Shrubland (CEGL001203)
Salix exigua Temporarily Flooded Shrubland (CEGL001197)
+SALIX AMYGDALOIDES TEMPORARILY FLOODED WOODLAND ALLIANCE (A.645) Salix amygdaloides
Woodland (CEGL000947)
- SALIX EASTWOODIAE SEASONALLY FLOODED SHRUBLAND ALLIANCE (A.1005) Salix eastwoodiae /
Carex aquatilis Shrubland (CEGL001195) Salix eastwoodiae / Carex utriculata Shrubland (CEGL001196) Salix
eastwoodiae Shrubland [Provisional] (CEGL001194)
- SALIX IRRORATA TEMPORARILY FLOODED SHRUBLAND ALLIANCE (A.976) Salix irrorata Shrubland
(CEGL001214)

- SALIX LASIOLEPIS TEMPORARILY FLOODED SHRUBLAND ALLIANCE (A.977) Salix lasiolepis - Cornus
sericea / Rosa woodsii Shrubland (CEGL003453)

- Salix lasiolepis / Barren Ground Shrubland (CEGL001216) Salix lasiolepis / Rosa woodsii / Mixed Herbs Shrubland :
(CEGL001217)

-SHEPHERDIA ARGENTEA TEMPORARILY FLOODED SHRUBLAND ALLIANCE (A.960) Shepherdia
argentea Shrubland (CEGL001128)

Environment: This system is dependent on a natural hydrologic regime, especially annual to episodic
flooding. This ecological system is found within the flood zone of rivers, on islands, sand or cobble bars,
and immediate streambanks. It can form large, wide occurrences on mid-channel islands in larger rivers or
narrow bands on small, rocky canyon tributaries and well-drained benches. It is also typically found in
backwater channels and other perennially wet but less scoured sites, such as floodplains swales and
irrigation ditches. It may also occur in upland areas of mesic swales and hillslopes below seeps and springs.

The climate of this system is continental with typically cold winters and hot summers.

Surface water is generally high for variable periods. Soils are typically alluvial deposits of sand, clays, silts
and cobbles that are highly stratified with depth due to flood scour and deposition. Highly stratified profiles
consist of alternating layers of clay loam and organic material with coarser sand or thin layers of sandy
loam over very coarse alluvium. Soils are fine-textured with organic material over coarser alluvium. Some
soils are more developed due to a slightly more stable environment and greater input of organic matter.

Dynamics: This ecological system contains early-, mid- and late-seral riparian plant associations. It also
contains non-obligate riparian species. Cottonwood communities are early-, mid- or late-seral, depending
on the age class of the trees and the associated species of the occurrence (Kittel et al. 1998). Cottonwoods,
however, do not reach a climax stage as defined by Daubenmire (1952). Mature cottonwood occurrences do
not regenerate in place, but regenerate by "moving" up and down a river reach. Over time a healthy riparian
area supports all stages of cottonwood communities (Kittel et al. 1999b).

SOURCES
References: Baker 1988, Baker 1989a, Baker 1989b, Baker 1990, Comer et al. 2002, Crowe and
Clausnitzer 1997, Daubenmire 1952, Kittel et al. 1999b, Kovalchik 1987, Kovalchik 1992, Manning and
Padgett 1995, Muldavin et al. 2000a, Nachlinger et al. 2001, Neely et al. 2001, Padgett et al. 1989, Szaro
1989, Tuhy et al. 2002, Walford 1996, Walford et al. 1997, Walford et al. 2001
Last updated: 20 Feb 2003 Stakeholders: WCS, MCS, CAN
Concept Author: NatureServe Western Ecology Team LeadResp: WCS
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Oil and Natural Gas Well Production Data

Production data for 1984 thru latest complete report period: February 2008
Source: http://oilgas.ogm.utah.gov/Data_Center/LiveData_Search/production.htm

TOTALCUM TOTALCUM TOTAL CUM
API_NUM OPERATOR WELL NAME STATUS TYPE OIL (bbl) GAS (mcf) WATER FIELD NAME QTR_QTR SECT T R ELEV TD
43-037-15 ELMRIDGE GOTHIC ME Active Water Dis 35,237 6,620 1,089 GOTHIC MESA NWNW 16  41S-23E 4562 5603
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 553,729 455,298 4,964,610 GREATERANETH  SWNW 28  41S-24E 0 5860
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 221,103 269,936 55,022 GREATER ANETH  SWNW 29  418-24E 0 6789
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 1,540,866 964,102 567,059 GREATERANETH  SWNE 29 41S-24E 5012 6797
43-037-15 RESOLUTE NAVAJO B- Active Water Inj 326,019 279,000 735,392 GREATERANETH  NENE 30 41S-24E 0 5793
43-037-15 USOIL & WMU 34-21 Active Water Inj 154,940 176,854 125,745 GREATERANETH  NENW 34  41S-24E 0 5650
43-037-15 USOIL & WMU 34-12 Active Water Inj 607,282 619,460 200,301 GREATERANETH  SWNW 34 41S-24E 4733 5649
43-037-15 USOIL & WMU 34-32 Active Water Inj 728,105 1,353,372 1,116,198 GREATER ANETH  SWNE 34 41S-24E 0 5690
43-037-15 USOIL& WMU 34-43 Active Water Inj 509,426 837,506 529,354 GREATERANETH  SESE 34  41S-24E 0 5830
43-037-15 USOIL& WMU 33-34 Active Water Inj 470,520 380,180 1,574,030 GREATERANETH  SWSE 33 418-24E 4764 5695
43-037-15 USOIL& WMU 34-14 Active Water Inj 457,328 433,672 770,696 GREATERANETH  SWSW 34 41S-24E 4969 5897
43-037-15 USOIL& WMU 34-34 Active Water Inj 324,505 265,572 220,565 GREATERANETH  SWSE 34 418-24E 5078 5967
43-037-15 USOIL & WMU 3-21 Active Water Inj 524,974 407,600 154,614 GREATERANETH  NENW 3 428-24E 0 6039
43-037-15 USOIL& NAVAJO C- Active Water Inj 933,446 1,092,315 162,252 GREATERANETH  SWNW 3 428-24E 0 5873
43-037-16 RESOLUTE MCELMOCR  Active Water Inj 1,080,045 989,416 802,520 GREATERANETH  SENW 12 41S-24E 0 55956
43-037-16 RESOLUTE NAVAJO 11 Active Water Inj 740,923 1,344,351 904,437 GREATERANETH  NWNW 18  41S-25E 0 5438
43-037-15 RESOLUTE NAVAJO 11 Active Water Inj 538,468 245,702 726,735 GREATERANETH  NWNE 18  41S-25E 0 5454
43-037-15 RESOLUTE MCELMO CR  Active Water Inj 1,286,863 1,486,903 2,000,455 GREATERANETH  NWSE 18  41S-25E 0 5435
43-037-15 RESOLUTE MCELMOCR  Active Water Inj 256,612 330,519 113,420 GREATER ANETH  NWNE 19 41S-25E 0 5466
43-037-15 USOIL& WMU 35-12 Active Water Inj 528,792 744,059 729,401 GREATERANETH  SWNW 35 41S-24E 5092 5956
43-037-15 USOIL& NAVAJO 10 Active Water Inj 411,726 389,123 203,094 GREATERANETH NENW 2 428-24E 0 5640
43-037-15 RESOLUTE 16-12 Active Water Inj 822,378 568,996 1,617,124 GREATERANETH  SWNW 16  41S-24E 4667 5698
43-037-15 RESOLUTE 16-14 Active Water Inj 616,093 708,217 494,628 GREATERANETH SWSW 16 41S-24E 4713 5727
43-037-15 RESOLUTE NAVAJO A- Active Water Inj 478,093 340,000 1,030,558 GREATER ANETH  NESW 16 41S-24E 4694 5729
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 706,633 574,681 1,528,657 GREATERANETH  SWNW 17 418-24E 0 5735
43-037-15 RESOLUTE 17-14 Active Water Inj 651,230 517,485 370,689 GREATERANETH  SWSW 17  418-24E 4740 5720
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 231,924 245,900 30,104 GREATERANETH  NESW 17  41S8-24E 0 5700
43-037-15 RESOLUTE 17-34 Active Water inj 540,333 430,608 1,355,058 GREATERANETH  SWSE 17 41S-24E 0 5747
43-037-15 RESOLUTE 17-41 Active Water Inj 1,557,821 848,017 9,682,513 GREATERANETH  NENE 17 41S-24E 0 5656
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 417,518 589,998 237,568 GREATERANETH  SWSW 18 41S-24E 4676 5595
43-037-15 RESOLUTE 18-W-32 Active Water Inj 485,355 551,070 261,208 GREATERANETH SWSE 18 41S-24E 0 5814



TOTALCUM TOTAL CUM TOTAL CUM
APl_NUM OPERATOR WELL NAME STATUS TYPE OIL (bbl) GAS (mcf) WATER FIELD NAME QTR_QTR SECT TR ELEV TD
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 594,554 611,154 3,550,805 GREATER ANETH  SWSE 18  41S-24E 0 5785
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 866,425 696,526 2,064,051 GREATERANETH  SWNW 19 41S-24E 4736 5660
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 162,465 178,000 9,786 GREATER ANETH  NENW 19 41S-24dE 4715 5663
43-037-15 RESOLUTE DSRT A-26 Active Water Inj 317,267 489,000 878,095 GREATER ANETH  NESW 19  41S-24E 4723 5687
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 446,151 403,411 373,674 GREATERANETH SWNE 19  41S-24E 4777 5795
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 444,061 432,806 29,807 GREATER ANETH  SWSE 19 41S-24E 4792 5750
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 769,659 540,603 71,092 GREATER ANETH  SWSW 20 41S-24E 4854 6400
43-037-15 RESOLUTE DESERT A- Active Water Inj 337,767 350,000 463,459 GREATER ANETH  NESW 20 41S-24E 0 5801
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 545,944 378,306 58,606 GREATER ANETH  SWNE 20 41S-24E 4780 6165
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 1,019,550 786,340 1,548,577 GREATER ANETH  SWSE 20 41S-24E 4948 6752
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 143,195 113,000 10,302 GREATERANETH  NENE 20 41S-24E 4740 5743
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 1,088,197 644,545 45,730 GREATERANETH SWSW 21 41S-24E 0 5952
43-037-15 RESOLUTE 24-Jan Active Water Inj 696,374 1,100,504 1,679,071 GREATERANETH  SESW 1 41S-23E 0 5608
43-037-15 RESOLUTE Nov-42 Active Water Inj 664,773 1,213,496 10,695 GREATERANETH  SENE 11 41S-23E 0 5460
43-037-15 RESOLUTE Nov-44 Active Water inj 179,933 430,014 15,574 GREATERANETH  SESE 11 41S-23E 0 5580
43-037-15 RESOLUTE 11-Dec Active Water Inj 1,165,227 1,440,947 854,142 GREATERANETH  NWNW 12 41S-23E 0 5542
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 696,205 593,395 2,160,883 GREATERANETH  SENW 12 418-23E 0 5554
43-037-15 RESOLUTE 31-Dec Active Water Inj 891,450 1,075,097 5,025,159 GREATER ANETH  NWNE 12 41S-23E 0 5670
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 1,037,836 1,526,253 247,828 GREATER ANETH  NWSE 12 41S-23E 0 5545
43-037-15 RESOLUTE Dec-42 Active Water Inj 823,704 781,839 3,940,793 GREATERANETH  SENE 12 418-23E 0 5610
43-037-15 RESOLUTE 13-W-13 Active Water Inj 1,113,598 1,550,744 1,210,549 GREATER ANETH = NWSW 13 41S-23E 0 5500
43-037-15 RESOLUTE 13-22 Active Water Inj 649,109 723,441 1,617,150 GREATER ANETH  SENW 13 41S8-23E 0 5555
43-037-15 RESOLUTE 13-24 Active Water Inj 561,557 774,999 2,505,432 GREATER ANETH  SESW 13 418-23E 0 5489
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 586,792 863,224 21,765 GREATERANETH NWSE ~ 13 418-23E 0 5568
43-037-15 RESOLUTE 13-42 Active Water Inj 479,536 605,429 1,168,322 GREATERANETH  SENE 13 41S8-23E 0 5640
43-037-15 RESOLUTE RATHERFOR  Active Water Inj 799,729 1,215,773 157,998 GREATER ANETH  SENE 14 418-23E 0 5524
43-037-15 RESOLUTE 24-31 Active Water Inj 826,058 1,071,154 1,413,830 GREATER ANETH NWNE 24 418-23E 0 5567
43-037-15 RESOLUTE 24-42 Active Water Inj 489,546 696,982 85,811 GREATERANETH  SENE 24  418-23E 0 5605
43-037-15 RESOLUTE 14-Jun Active Water Inj 311,203 290,918 228,993 GREATERANETH  SWSW 6  41S-24E 0 5754
43-037-15 RESOLUTE 12-Jul Active Water Inj 877,945 711,000 7,483,789 GREATER ANETH  SWNW 7 418S-24E 0 5510
43-037-15 RESOLUTE 14-Jul Active Water Inj 414,417 565,000 1,346,244 GREATER ANETH  SWSW 7 41S-24E 0 5607
43-037-15 RESOLUTE Jul-34 Active Water Inj 682,168 805,968 1,213,874 GREATERANETH  SWSE 7  41S-24E 0 6067
43-037-15 RESOLUTE 14-Aug Active Water Inj 695,797 511,683 818,958 GREATER ANETH  SWSW 8  41S-24E 0 6000
43-037-16 RESOLUTE NAVAJO 2- Active Water Inj 66,233 61,014 44 GREATERANETH NENE 10 41S-24E 4471 5490
43-037-16 RESOLUTE NAVAJO E Active Water Inj 77,984 492 110,337 GREATER ANETH  NENE 14 41S-24E 0 5505




TOTALCUM TOTALCUM TOTAL CUM

APL_NUM OPERATOR WELL NAME STATUS TYPE OIL (bbl) GAS (mcf) WATER FIELD NAME QTR_QTR SECT TR ELEV TD
43-037-16 RESOLUTE NAVAJO E Active Water Inj 9,196 255 25,274 GREATERANETH  NESE 14 418-24E 0 5636
43-037-16 RESOLUTE NAVAJO J- Active Water Inj 99,571 76 93,265 GREATERANETH  NESW 12 418-24E 0 5460
43-037-16 RESOLUTE NAVAJO E Active Water Inj 98,794 302 129,588 GREATERANETH  NESW 13 418-24E 0 5484
43-037-16 RESOLUTE MCELMO CR  Active Water Inj 183,918 210,778 306 GREATERANETH  NENW 24  418-24E 0 5574
43-037-16 RESOLUTE MCELMO CR  Active Water Inj 110,365 1,227 136,134 GREATERANETH  NESE 13 41S-24E 0 5454
43-037-16 RESOLUTE MCELMO CR  Active Water Inj - - - GREATERANETH NENE 24  418-24E 0 5522
43-037-16 RESOLUTE NAVAJO 11 Active Water Inj 365,073 162 499,539 GREATER ANETH  SESW 18  41S-25E 0 5455
43-037-16 RESOLUTE N DESERT Active Water inj 102,010 122,000 3,355 GREATERANETH  SESE 2  418-23E 0 5550
43-037-16 RESOLUTE NAVAJO B- Active Water inj 542,043 421,000 29,439 GREATERANETH  NENW 7  418-24E 0 5875
43-037-16 RESOLUTE NAVAJO B- Active Water Inj 255,160 250,000 2,491 GREATERANETH NESE 7 418-24E 0 6060
43-037-16 RESOLUTE NAVAJO 23 Active Water Inj 188,650 197,000 460,940 GREATER ANETH  NESW 9  41S-24E 0 5650
43-037-16 RESOLUTE N DESERT Active Water Inj - - - GREATERANETH  NWSW 12 41S-23E 0 5515
43-037-16 RESOLUTE N DESERT Active Water Inj 510,012 510,000 3,674 GREATERANETH  SESE 13 418-23E 0 5618
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 180,916 128,000 252 GREATERANETH NESE 16 41S-24E 4698 5761
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 355,856 297,000 39 GREATERANETH NENW 17  41S-24E 0 5729
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 260,521 181,000 119,362 GREATERANETH  NESE 17  41S-24E 0 5717
43-037-16 RESOLUTE DESERT A- Active Water Inj 439,096 540,000 31 GREATERANETH  NENW 18  41S-24E 0 6084
43-037-16 RESOLUTE DESERT A- Active Water Inj 229,264 258,000 57 GREATERANETH  NESE 19  41S-24E 0 5776
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 554,196 389,000 55,307 GREATERANETH  NENW 20 41S-24E 4749 5574
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 110,167 76,000 - GREATERANETH  NENW 21 418S-24E 0 5662
43-037-16 RESOLUTE NAVAJO A- Active Water Inj 82,047 90,000 - GREATERANETH  NENW 28 41S-24E 0 5682
43-037-16 RESOLUTE RATHERFOR  Active Water Inj 409,439 491,000 - GREATERANETH NENW 29 418-24E 5084 6030
43-037-16 RESOLUTE NAVAJO B- Active Water Inj 353,280 340,000 30,858 GREATERANETH  NENE 29  41S-24E 0 5770
43-037-16 RESOLUTE NAVAJO B- Active Water Inj 229,831 307,000 107 GREATERANETH  NESE 29 41S-24E 0 5804
43-037-16 USOIL & WMU 34-23 Active Water Inj 282,707 254,697 587,958 GREATERANETH  NESW 34  418-24E 0 5885
43-037-30 RESOLUTE MCELMO CR  Active Water Inj - - - GREATERANETH  SENW 18 41S-25E 4450 5266
43-037-30 RESOLUTE MCELMOCR  Active Water Inj 5,848 6,548 1,237 GREATERANETH  NENW 13 418-24E 0 0
43-037-31 RESOLUTE RATHERFOR  Active Water Inj 12,564 22,192 253 GREATERANETH  SESW 12 41S-23E 4599 5470
43-037-31 RESOLUTE RATHERFOR  Active Water Inj 5,707 11,413 248 GREATERANETH  NWNW 13 418-23E 0 5424
43-037-31 RESOLUTE RATHERFOR  Active Water Inj 15,119 46,961 857 GREATERANETH  SWNW 18  41S-24E 0 5545
43-037-31 RESOLUTE RATHERFOR  Active Water Inj 5,955 4,467 1,367 GREATERANETH  SESE 12 41S-23E 0 5570
43-037-31 RESOLUTE RATHERFOR  Active Water Inj 53,437 36,007 35,592 GREATERANETH  NESW 20 41S-24E 4790 5790
43-037-31 RESOLUTE RATHERFOR  Active Water Inj 12,165 4,374 3,653 GREATER ANETH NWNE 14  41S-23E 4558 5600
43-037-31 RESOLUTE RATHERFOR  Active Water Inj - - - GREATERANETH NESE 18 41S-24E 4784 5750
43-037-31 RESOLUTE RATHERFOR  Active Water Inj - - - GREATERANETH NWSW 21 41S-24E 4757 7862



TOTALCUM TOTALCUM TOTAL CUM
API_NUM OPERATOR WELL NAME STATUS TYPE OIL (bbi) GAS (mcf) WATER FIELD NAME QTR_QTR SECT TR ELEV TD
43-037-15 NACOGDOCH ENGLISH 1 Producing Gas Well 413 10,169,537 57,015 BOUNDARY BUTTE SENE 21 438-22E 0 6129
43-037-30  NACOGDOCH ENGLISH 3 Producing Gas Well - 1,102,107 59,433 BOUNDARY BUTTE SWSE 22  438-22E 5350 5260
43-037-15 BOWERS Ol N BOUNDRY  Producing Oil Well 525,720 475,440 2,032,820 AKAH SWNE 33 428-22E 0 5975
43-037-20  NACOGDOCH ENGLISHW Producing  Oil Well 395,880 - 511,962 BOUNDARY BUTTE SENE 21 438-22E 5380 1600
43-037-20 NACOGDOCH ENGLISHW Producing  Oil Well 153,377 - 2,224,107 BOUNDARY BUTTE SWSE 16 438-22E 4948 4802
43-037-20 NACOGDOCH ENGLISHW Producing  Oil Well 174,135 - 339,129 BOUNDARY BUTTE NWNE 21 438-22E 4975 1300
43-037-20 NACOGDOCH ENGLISHW Producing  Oil Well 179,814 - 1,104,418 BOUNDARY BUTTE SWNE 21 438-22E 5344 1636
43-037-20 NACOGDOCH ENGLISH W Producing  Oil Well 207,725 - 713,960 BOUNDARY BUTTE NWSW 22 438-22E 5310 1555
43-037-20 NACOGDOCH ENGLISHW Producing Oil Well 203,926 43 1,968,189 BOUNDARY BUTTE NWSW 22 438-22E 5375 1600
43-037-30 NACOGDOCH ENGLISHW Producing  Oil Well 486,156 - 1,910,023 BOUNDARY BUTTE SESE 16 43S8-22E 4975 1300
43-037-30 NACOGDOCH ENGLISHW Producing  Oil Well 1,282,205 - 2,165,163 BOUNDARY BUTTE NENE 21 438-22E 5359 1575
43-037-15 STOILCO DESERT CR Producing Oit Well 686,124 542,626 14,647 DESERT CREEK SESE 35 418-23E 4895 7230
43-037-31 RIM SOUTH BLUE HOGA Producing  Oil Well 378,763 384,430 3,096 DESERT CREEK NWSE 1 42S8-23E 4996 5613
43-037-31 RIM SOUTH BROWN HOG  Producing Oil Well 283,925 324,539 632 DESERT CREEK NENE 1 428-23E 0 5727
43-037-31 RIM SOUTH MULE 31K Producing  Oil Well 40,372 51,383 15,528 DESERT CREEK NESW 31 418-24E 4939 7044
43-037-31 RIM SOUTH BURRO 311 Producing  Oil Well 106,422 27,248 381 DESERT CREEK NESE 31 418-24E 4997 5921
43-037-31 RIM SOUTH MULE 31M Producing  Oil Well 504,793 342,797 39,416 DESERT CREEK SWSwW 31 418-24E 0 5853
43-037-15 ELM RIDGE GOTHIC ME Producing  Oil Well 344,498 295,601 22,447 GOTHIC MESA NENE 7  418-23E 4788 5725
43-037-15 ELM RIDGE GOTHIC ME Producing  Oil Well 258,510 146,537 14,095 GOTHIC MESA SWSE 6 41S-23E 4752 5745
43-037-31 ELM RIDGE GOTHIC ME Producing  Oil Well 62,290 71,142 24,035 GOTHIC MESA NESE 6  418-23E 4708 5730
43-037-13 RESOLUTE 21-23 Producing Oit Well 1,237,846 901,534 4,540,797 GREATER ANETH  NESW 21 418-24E 0 5632
43-037-15 RESOLUTE 14-Sep Producing  Oil Well 150,583 167,135 453,319 GREATERANETH SWSW 9  418-24E 0 5680
43-037-15 RESOLUTE 29-34 Producing  Oil Welt 715,822 1,364,362 40,104 GREATERANETH SWSE 29  418-24E 0 6064
43-037-15 RESOLUTE 30-32 Producing  Oil Well 439,032 377,733 1,543,056 GREATERANETH  SWNE 30 418-24E 0 5785
43-037-15 USOIL& WMU 27-12 Producing  Oif Well 205,436 191,639 351,301 GREATERANETH  SWNW 27  418-24E 0 5580
43-037-15 USOIL & WMU 27-43 Producing Oil Well 188,437 372,399 95,582 GREATERANETH  NESE 27  418-24E 0 5500
43-037-15 USOIL& WMU 27-23 Producing  Oil Well 819,915 1,373,850 45,624 GREATER ANETH  NESW 27  418-24E 0 5584
43-037-15 USOIL & WMU 32-23 Producing Oil Well 552,652 561,978 21,988 GREATERANETH  NESW 32 418-24E 4825 5802
43-037-15 USOIL & WMU 32-34 Producing  Oil Well 31,811 26,882 6,030 GREATERANETH  SWSE 32 418-24E 4750 5724
43-037-15 USOIL& WMU 3-41 Producing  Oil Well 105,994 106,323 35,020 GREATERANETH  NENE 3 428-24E 5083 5996
43-037-15 USOIL & WMU 4-21 Producing Oil Well 310,228 207,423 697,725 GREATERANETH  NENW 4  42S-24E 0 5875
43-037-15 USOIL & NAVAJO C- Producing Oil Well 724,548 1,635,727 27,181 GREATERANETH SWNE 4  428-24E 4748 5688
43-037-15 USOIL & WMU 3-32 Producing  Oil Well 771,738 766,641 252,455 GREATERANETH  SWNE 3 428-24E 0 6275
43-037-15 USOIL& WMU 10-32 Producing Oil Well 10,816 7,146 734 GREATERANETH  SWNE 10 42S-24E 5472 6327
43-037-15 RESOLUTE MCELMO CR  Producing Oil Well 1,162,975 861,934 1,976,019 GREATER ANETH  NWSW 18 418-25E 4451 5450
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43-037-15 RESOLUTE MCELMOCR  Producing Oil Well 2,121,033 1,603,138 2,675,576 GREATERANETH  NWNW 19 418-25E 4552 5548
43-037-15 RESOLUTE MCELMOCR  Producing Oil Well 637,530 409,869 177,540 GREATERANETH  SESE 18 418-25E 4464 5465
43-037-15 USOIL & WMU 25-14 Producing Oil Well 524,433 601,013 30,482 GREATERANETH  SWSW 25 41S-24E 0 5513
43-037-15 USOIL & WMU 36-21 Producing  Oil Well 509,386 884,290 12,988 GREATERANETH  NWNW 36 41S-24E 4667 5565
43-037-15 USOIL & WMU 36-12 Producing Qil Well 37,071 25,858 33,732 GREATERANETH  SWNW 36 41S-24E 0 5566
43-037-15 USOIL & WMU 35-14 Producing Oil Well 561,158 914,921 1,636,478 GREATERANETH  SWSW 35 41S-24E 5215 6120
43-037-15 USOIL & WMU 35-34 Producing Oil Well 3,868 14,250 - GREATERANETH SWSE 35 41S-24E 0 5658
43-037-15 USOIL & WMU 2-12 Producing  Qil Well 647,418 948,598 334,710 GREATER ANETH  SWNW 2 428-24E 0 5916
43-037-15 RESOLUTE 12-Mar Producing Oit Well 299,870 180,799 511,662 GREATER ANETH  SWNW 3 418-24E 0 5455
43-037-15 RESOLUTE MCELMO CR  Producing Oit Well 770,625 616,916 2,253,821 GREATERANETH  NESW 11 41S-24E 0 5472
43-037-15 RESOLUTE MCELMO CR  Producing Oil Well 1,257,678 1,003,322 3,520,653 GREATERANETH  SENE 11 41S-24E 0 5520
43-037-15 RESOLUTE MCELMOCR  Producing Oil Well 1,103,222 705,622 2,593,292 GREATERANETH  SWSE 12 41S-24E 0 5438
43-037-15 RESOLUTE Sep-34 Producing Qil Welt 371,912 340,141 7,379,923 GREATER ANETH  SWSE 9  418-24E 0 5558
43-037-15 RESOLUTE 12-Oct Producing Qil Well 286,152 198,018 1,394,562 GREATERANETH  SWNW 10 41S-24E 0 5510
43-037-15 RESOLUTE 14-Oct Producing Qil Well 1,123,721 1,095,729 24,323,267 GREATERANETH  SWSW 10  41S-24E 0 5742
43-037-15 RESOLUTE Oct-32 Producing Oil Well 548,856 375,277 5,689,831 GREATERANETH  SWNE 10 41S8-24E 0 5419
43-037-15 RESOLUTE RATHERFOR  Producing Oil Well 1,070,619 841,163 1,011,814 GREATERANETH  SWNW 15 41S-24E 4667 0
43-037-15 RESOLUTE 15-32 Producing Oil Well 962,716 806,175 1,058,992 GREATERANETH SWNE 15  418-24E 4523 5511
43-037-15 RESOLUTE 15-33 Producing Oil Well 117,686 177,971 2,275,038 GREATERANETH  NWSE 15  418-24E 4532 5588
43-037-15 RESOLUTE 15-41 Producing  Oil Well 1,536,367 1,084,155 5,154,143 GREATERANETH  NENE 15  418-24E 4520 5532
43-037-15 RESOLUTE 16-32 Producing Qil Well 826,400 537,772 438,697 GREATERANETH SWNE 16  41S-24E 4688 5755
43-037-15 RESOLUTE 1641 Producing Oil Well 1,407,408 943,891 10,856,214 GREATERANETH  NENE 16  41S-24E 4672 5710
43-037-15 RESOLUTE 17-44 Producing Oil Well 558,054 346,216 552,823 GREATERANETH  SESE 17 41S-24E 0 0
43-037-15 RESOLUTE 18-11 Producing Oil Well 686,458 604,917 763,767 GREATERANETH  NWNW 18 41S-24E 5143 6150
43-037-15 RESOLUTE RATHERFOR  Producing Oil Well 1,186,149 915,307 2,108,376 GREATERANETH  NWSW 18  41S8-24E 0 0
43-037-15 USOIL & WMU 22-43 Producing  Qil Well 385,496 353,677 1,168,128 GREATERANETH  NESE 22  41S-24E 0 5622
43-037-15 USOIL & WMU 22-34 Producing  Oil Well 412,093 452,476 1,261,548 GREATERANETH SWSE 22  41S-24E 0 5623
43-037-15 RESOLUTE RATHERFOR  Producing Oil Well 1,344,922 1,487,868 7,362,379 GREATERANETH  NWSE 12 41S-23E 0 0
43-037-15 RESOLUTE RATHERFOR  Producing Oil Well 765,145 789,111 2,572,725 GREATERANETH  NENE 13 418-23E 0 5680
43-037-15 RESOLUTE 14-32 Producing Qil Well 780,781 776,788 3,016,364 GREATERANETH  SWNE 14 41S-23E 0 5466
43-037-15 RESOLUTE MCELMOCR  Producing Oil Well 992,030 657,539 2,666,054 GREATERANETH  SWNW 13  41S-24E 4468 5487
43-037-15 RESOLUTE MCELMOCR  Producing Oil Well 1,310,386 905,328 1,640,971 GREATERANETH  SWNE 13 41S-24E 4449 5445
43-037-15 RESOLUTE MCELMO CR  Producing Qil Well 226,117 192,405 71,814 GREATERANETH  SWNE 24 41S-24E 0 5570
43-037-15 RESOLUTE MCELMO CR  Producing Oil Well 1,463,479 813,039 1,918,619 GREATERANETH  NENE 13 418-24E 4453 5443
43-037-15 RESOLUTE 12-Aug Producing  Qil Well 563,588 528,342 357,482 GREATERANETH  SWNW 8  418-24E 0 6008
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43-037-15 RESOLUTE 21-Aug Producing Oil Well 558,417 410,831 1,959,169 GREATER ANETH  NENW 8  41S-24E 0 5600
43-037-15 RESOLUTE 23-Aug Producing Oil Well 1,693,433 1,258,990 11,070,376 GREATERANETH NESW 8  41S-24E 0 5600
43-037-15 RESOLUTE Aug-34 Producing Oil Well 1,633,024 1,099,677 9,435,585 GREATER ANETH  SWSE 8  41S-24E 0 5685
43-037-16 USOIL & WMU 23-21 Producing Oil Well 261,835 304,967 878,236 GREATERANETH  NENW 23 41S-24E 0 5695
43-037-16 USOIL & WMU 23-41 Producing Oil Well 55,814 38,436 29,158 GREATERANETH  NENE 23  41S-24E 0 5773
43-037-16 USOIL & WMU 23-12 Producing  Oil Well 376,087 417,567 460,610 GREATER ANETH SWNW 23  41S-24E 0 5600
43-037-16 USOIL & WMU 23-14 Producing Oil Well 380,061 391,577 1,633,564 GREATER ANETH  SWSW 23 418-24E 0 5570
43-037-16 RESOLUTE 14-Apr Producing Oil Well 199,896 219,844 736,243 GREATER ANETH  SWSW 4  418-24E 0 5474
43-037-16 RESOLUTE Apr-34 Producing Oil Well 333,950 222,982 682,793 GREATERANETH  SWSE 4  41S-24E 0 5460
43-037-16 USOIL& WMU 27-21 Producing Oil Well 288,039 386,645 83,771 GREATERANETH  NENW 27  41S-24E 0 5618
43-037-16 USOIL & WMU 27-34 Producing Oil Well 535,844 464,084 2,056,616 GREATERANETH SWSE 27  418-24E 0 5629
43-037-16 RESOLUTE RATHERFOR  Producing Oil Well 282,495 236,687 1,305,098 GREATER ANETH  SWSE 1 418-23E 0 5604
43-037-16 RESOLUTE NAVAJO A- Producing Oil Well 161,096 136,593 264,005 GREATERANETH  NENW 16 41S-24E 0 5644
43-037-16 USOIL & WHITE MES Producing Oil Well 282,611 182,961 546,190 GREATERANETH NESW 33 41S-24E 4897 5848
43-037-20 RESOLUTE MCELMO CR  Producing Oil Welt 451,639 410,389 484,596 GREATER ANETH  SWNW 12 418-24E 0 5507
43-037-30 USOIL& WMU 4-42 Producing Oil Well 100,069 359,644 421,143 GREATERANETH SENE 4  42S-24E 0 5711
43-037-30 USOIL & WMU 34-24 Producing Oil Well 42,378 60,383 696,137 GREATERANETH  SESW 34  418-24E 0 5877
43-037-30 USOIL& WMU 34-42 Producing Oil Well 79,023 64,160 1,117,131 GREATERANETH  SENE 34 418-24E 4926 5833
43-037-30 RESOLUTE MCELMO CR  Producing Oil Weli 261,630 113,097 1,529,165 GREATERANETH  SWNE 11 41S-24E 0 5370
43-037-30 RESOLUTE MCELMO CR  Producing Oil Well 313,759 244,226 1,297,732 GREATERANETH  SWNW 5  418-24E 0 5740
43-037-30 USOIL& WMU 4-33 Producing Oil Well 86,422 185,940 105,215 GREATERANETH NWSE 4  428-24E 4762 5700
43-037-30 USOIL& WMU 3-11 Producing Oil Well 67,900 373,724 624,477 GREATERANETH  NWNW 3  42S-24E 4992 5870
43-037-30 USOIL& WMU 34-22 Producing Oil Well 79,946 74,315 95,666 GREATERANETH  SENW 34 41S-24E 4746 5660
43-037-30 USOIL & WMU 34-33 Producing Oil Well 112,601 169,387 709,052 GREATERANETH  NWSE 34 41S-24dE 5998 5890
43-037-30 RESOLUTE MCELMO CR  Producing Oil Well 738,455 461,087 1,287,528 GREATER ANETH  NENW 18 418S-25E 4465 5291
43-037-30 USOIL& WMU 4-31 Producing Oil Well 39,975 186,909 29,109 GREATERANETH  NWNE 4  42S-24E 4740 5698
43-037-30 USOIL& WMU 35-13 Producing Oil Well 72,111 394,124 555,261 GREATER ANETH  NWSW 35 418-24E 5027 5971
43-037-30 RESOLUTE MCELMO CR  Producing Oil Well 480,569 390,403 3,482,409 GREATERANETH  NESW 18 41S-25E 4459 5421
43-037-30 RESOLUTE MCELMO CR  Producing Oil Well 728,335 399,104 3,566,676 GREATER ANETH  SWSE 18 418-25E 4462 5433
43-037-30 RESOLUTE MCELMO CR  Producing Oil Well 766,879 474,001 3,757,693 GREATERANETH  SWNW 18 418-25E 0 5422
43-037-30 RESOLUTE MCELMOCR  Producing Oil Well 1,193,555 611,403 5,159,901 GREATERANETH NWSE 18 41S-25E 4453 5501
43-037-30 RESOLUTE RATHERFOR  Producing Oil Well 445,892 264,077 580,611 GREATERANETH NWNW 28 418-24E 0 5673
43-037-30 RESOLUTE 15-42 Producing Oil Well 38,261 30,733 417,257 GREATERANETH  SENE 15 418S-24E 4513 5547
43-037-30 RESOLUTE 15-22 Producing Oil Well 126,222 81,877 434,561 GREATERANETH  SENW 15 418-24E 4516 5540

43-037-30 RESOLUTE Oct-44 Producing  Oil Well 175,863 412,497 3,279,174 GREATERANETH  SESE 10  41S-24E 0 5612
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43-037-30 RIM SOUTH LONEMTC Producing Oil Well 524,594 876,081 86 GREATERANETH  SESE 1 428-24E 4682 5526
43-037-30 RIM SOUTH LONEMTC Producing Oil Well 471,807 1,088,527 39 GREATERANETH  SWSE 36 41S-24E 0 5499
43-037-30 RESOLUTE RATHERFOR  Producing Oil Well 758,419 568,018 3,544,532 GREATER ANETH  NWNE 29 418-24E 5093 5172
43-037-30 RESOLUTE RATHERFOR  Producing Qil Well 882,634 578,382 1,604,421 GREATER ANETH  SESE 20 41S-24E 4820 0
43-037-30 RESOLUTE 19-42 Producing Oil Well 336,167 174,040 75,904 GREATERANETH  SENE 19 41S-24E 4818 5715
43-037-30 RESOLUTE 20-13 Producing Oil Well 374,738 235,771 151,923 GREATERANETH  NWSW 20 418-24E 4799 5702
43-037-30 RESOLUTE 20-24 Producing Oil Well 381,438 271,406 273,008 GREATERANETH  SESW 20 41S-24E 4859 5751
43-037-30 RESOLUTE 20-22 Producing Oil Well 163,641 104,723 57,138 GREATER ANETH  SENW 20 41S-24E 4787 5690
43-037-30 RESOLUTE RATHERFOR  Producing Oil Well 411,782 224,197 289,142 GREATERANETH  NWSE 20 41S-24E 0 5727
43-037-30 RESOLUTE 29-33 Producing  Oil Well 72,197 74,216 57,149 GREATERANETH NWSE 29  418-24E 0 5800
43-037-30 RESOLUTE RATHERFOR  Producing Oil Well 336,599 169,658 481,037 GREATERANETH  SENE 29  418-24E 0 5786
43-037-31 USOIL& WHITE MES Producing Oil Well 110,279 201,849 344,926 GREATERANETH  NWNW 2  428-24E 4726 5634
43-037-31 USOIL& WHITE MES Producing Oil Well 6,757 15,776 21,309 GREATERANETH  SESW 4  428-24E 0 6054
43-037-31 USOIL & WHITE MES Producing  Oil Well 78,726 41,485 526,154 GREATERANETH  SENE 23 418-24E 0 5781
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 211,048 194,514 88,039 GREATER ANETH  SESW 17 41S-24E 4723 5623
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 162,552 101,032 208,968 GREATERANETH  SESE 18 418-24E 0 5630
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 411,680 224,657 1,424,888 GREATER ANETH  SENW 19 41S-24E 4738 3456
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 268,441 181,325 669,470 GREATER ANETH  NWNE 19 41S-24E 4763 3456
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 142,083 71,063 1,193,718 GREATER ANETH  NWSE 19 418-24E 0 5590
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 357,510 286,072 281,900 GREATERANETH  NWNW 20 41S-24E 4789 5657
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 546,223 294,060 1,027,728 GREATERANETH  NWNE 20 41S-24E 0 3255
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 404,682 169,892 147,075 GREATERANETH  SENE 20 41S-24E 0 5650
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 129,466 104,186 84,428 GREATERANETH  NWNW 29 418-24E 0 5726
43-037-31 USOIL& WHITE MES Producing  Oil Well 88,135 57,172 1,363,535 GREATERANETH  NWNE 34 41S-24E 4759 5673
43-037-31 USOIL& WHITE MES Producing  Oil Well 27,438 37127 4,350 GREATERANETH  SENW 27  418-24E 0 5619
43-037-31 USOIL& WHITE MES Producing  Oil Well 57,490 80,477 79,102 GREATER ANETH  SESE 33  418-24E 4915 5884
43-037-31 USOIL& WHITE MES Producing  Oil Well 50,180 68,326 347,203 GREATERANETH  NWSW 34 41S-24E 0 5768
43-037-31 USOIL & WHITE MES Producing  Oil Well 164,416 181,835 299,039 GREATERANETH  SESE 34 418-24E 0 5960
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 254,670 149,265 43,108 GREATERANETH  SESW 18 418-24E 0 5561
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 256,201 131,189 211,964 GREATER ANETH  NWNW 19  41S8-24E 0 5525
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 160,404 97,081 66,295 GREATERANETH  SESE 19  418-24E 0 5665
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 185,173 256,681 67,398 GREATERANETH  SENW 29 41S-24E 0 5912
43-037-31 RIM SOUTH LONEMTC Producing Qil Well 321,753 773,822 20 GREATERANETH NWNW 1 428-24E 4712 5618
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 258,995 214,809 2,814,060 GREATERANETH  SWSE 12 41S-23E 4665 5587
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 882,230 398,483 5,651,171 GREATERANETH  SWNW 13  418-23E 4556 0
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43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 729,133 250,631 1,434,498 GREATER ANETH  NESW 13 418-23E 0 5467
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 1,258,922 541,976 8,919,007 GREATERANETH SWSE 13  418-23E 4688 0
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 221,137 112,672 900,383 GREATER ANETH  NESE 13  418-23E 0 5507
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 558,736 213,960 452,252 GREATER ANETH  NENE 24  41S-23E 0 5525
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 496,316 599,965 975,803 GREATERANETH  NWSW 17  41S8-24E 0 0
43-037-31 RESOLUTE RATHERFOR  Producing Qil Well 281,573 242,286 857,576 GREATER ANETH NWSE 17 418-24E 0 5542
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 404,316 274,522 1,189,721 GREATER ANETH  NWSE 18  418-24E 0 0
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 220,218 132,969 752,028 GREATER ANETH  SWSW 1 418-23E 0 5486
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 185,697 108,847 450,590 GREATER ANETH  NWNW 7  418-24E 0 5607
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 163,733 142,571 76,691 GREATER ANETH  NWSW 7  418-24E 0 5561
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 96,353 68,226 33,999 GREATER ANETH  SENW 7  418-24E 0 5634
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 204,593 107,105 549,361 GREATERANETH  SESW 7  418-24E 0 5928
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 436,576 160,530 3,690,308 GREATERANETH  NWSW 16 4185-24E 4693 0
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 226,719 184,027 751,469 GREATERANETH  NWNW 17  418-24E 0 5712
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 214,277 225,170 456,813 GREATERANETH  SENW 17  418-24E 4734 0
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 87,218 71,287 68,867 GREATERANETH  SENE 17 41S-24E 0 5580
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 101,980 77,241 165,897 GREATERANETH  NWNE 17  418-24E 0 5535
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 496,018 303,432 1,162,487 GREATERANETH  NWNE 18  418-24E 0 0
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 170,570 144,850 234,352 GREATER ANETH  SENE 18 418-24E 0 5649
43-037-31 RESOLUTE MCELMO CR  Producing Oil Well 402,708 734,255 2,855,333 GREATERANETH  NENW 19 41S8-25E 4466 5460
43-037-31 RESOLUTE MCELMO CR  Producing Oil Well 570,036 315,043 4,223,182 GREATER ANETH  SENE 13 41S-24E 0 5458
43-037-31 RESOLUTE MCELMO CR  Producing Oil Well 56,839 29,705 457,567 GREATER ANETH  SESW 12 418-24E 0 5465
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 157,087 81,406 242,853 GREATERANETH  SESE 7  418-24E 0 5981
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 706,477 269,988 379,963 GREATER ANETH  SWNW 12 418-23E 4475 5344
43-037-31 RESOLUTE MCELMO CR  Producing Oil Well 253,209 89,326 394,856 GREATER ANETH  NWNE 13 41S-24E 0 5465
43-037-31 RESOLUTE MCELMO CR  Producing Oil Well 266,180 109,895 1,663,795 GREATERANETH  NWSE 13 418-24E 0 5450
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 796,082 298,927 538,584 GREATERANETH  NENW 12 418-23E 0 5550
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 464,652 205,553 62,584 GREATERANETH  NESE 12 41S-23E 0 5510
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 423,706 201,219 363,118 GREATER ANETH  SWNE 12 418-23E 0 5515
43-037-31 RESOLUTE MCELMO CR  Producing Oil Well 219,813 188,656 1,597,901 GREATER ANETH  SWSW 18  41S-25E 0 5458
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 125,508 80,618 19,903 GREATERANETH  SENW 18  418-24E 0 5660
43-037-31 RIM SOUTH SAHGZIE 1 Producing Oil Well 680,715 438,000 43,014 GREATERANETH  NENW 5 428-24E 4771 6411
43-037-31 RIM SOUTH ANASAZ| 1 Producing Oil Well 928,442 775,205 985 GREATERANETH  SWNWwW 5  428-24E 4778 5780
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 579,141 271,769 3,762,332 GREATERANETH  NENE 11 418-23E 0 5511
43-037-31 RIM SOUTH LONE MOUN  Producing Oil Well 87,806 213,347 2,132 GREATERANETH  SENW 12 428-24E 4666 5525
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43-037-31 RIM SOUTH ANASAZI 5 Producing  Oil Well 650,700 757,053 1,860 GREATERANETH NWSW 5  428-24E 0 5761
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 330,418 114,445 1,960,964 GREATERANETH  SWSW 13  41S-23E 4599 5456
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 178,551 172,507 237,155 GREATERANETH NWSW 20 41S-24E 4329 5780
43-037-31 RESOLUTE RATHERFOR  Producing Oif Well 638,906 431,388 3,601,681 GREATERANETH  SWNW 20 41S8-24E 4785 5067
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 110,673 48,443 1,177,938 GREATERANETH  SWNE 24 418-23E 4642 5526
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 69,671 65,109 504,577 GREATERANETH SENE 19 418-24E 4813 5800
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 414,987 244,013 250,602 GREATERANETH  NESE 11 418-23E 4472 0
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 256,778 117,516 479,230 GREATERANETH  NENE 14  418-23E 4522 5515
43-037-31 RIM SOUTH BIG SKY 6 Producing  Oil Well 75,004 193,287 4,788 GREATERANETH  NWSW 6  425-25E 4726 5712
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 326,984 236,128 1,124,038 GREATERANETH  NWSW 19  41S-24E 4756 5666
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 480,153 407,194 1,859,432 GREATERANETH  SESW 21 41S-24E 4670 0
43-037-31 RIM SOUTH ANASAZI 6 Producing  Oil Well 32,896 83,058 1,071 GREATERANETH  SENE 6  42S-24E 4872 5826
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 107,454 84,541 42,001 GREATERANETH  SESW 19  41S-24E 4739 8151
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 276,815 194,007 2,592,845 GREATERANETH NWSE 21  41S-24E 4630 8195
43-037-31 RESOLUTE RATHERFOR  Producing Oil Well 217,439 69,763 2,004,672 GREATERANETH NESW 16 418-24E 4705 0
43-037-15 STOIL CO NAVAJO TR Producing Oil Well 606,495 193,366 37,467 TOHONADLA NENE 2  428-21E 4665 5950
43-037-15 STOIL CO TOHONADLA  Producing Oil Well 815,955 372,420 254,030 TOHONADLA SWSE 35 418-21E 0 6340
43-037-15 STOIL CO TOHONADLA  Producing Oil Well 382,274 138,920 283,881 TOHONADLA NESW 35 418-21E 0 5022
43-037-31 STOIL CO TOHONADLA  Producing Oil Well 22,411 6,645 12,217 TOHONADLA S-NE 35 418-21E 0 5850
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)" RED MESA CHAPTER
Red Mesa, Navajo Nation, Utah

Resolution-06-05-17-01

RESOLUTION
TO

RESOURCE DEVELOPMENT COMMITTEE OF THE NAVAJO NATION COUNCIL

APPROVING THE RED MESA CHAPTER’S REVISED COMMUNITY-BASED LAND USE PLAN

REQUESTING THE NAVAJO NATION COUNCIL’S RESOURCE DEVELOPMENT

ND

COMMITTEE TO GRANT LOCAL GOVERNANCE CERIFICATION. .

WHEREAS:

1.

2.

Pursuant to Resolution No. CAP-34-98, the Navajo Nation Council adopted the Navajo Nation Code
(N.N..C.): Title 26 codified Navajo Nation Local Governance Act (LGA); and

Pursuant to the 26 N.N.C., Subchapter 3, Section 101 (B), Chapter wanting to administer land, pursuant
to this Act, are required to develop a community based land use plan based upon the results of a
community assessment; and

Pursuant to 26 N.N.C., Section 2004, (C), (1)m, the Red Mesa Chapter established the Red Mesa
Chapter Land Commissioners (formerly Community Land Use Planning Committee) and Plan of
Operation to oversee all land use planning activities by passing a resolution on August 11, 2008; and
Pursuant to 26 N.N.C.,, Section 2004, (C), (2), the Red Mesa Chapter retained JJ Clacs & Company to
prepare the revision of Red Mesa Chapter’s Community-Based Land Use Plan under the Supervision of

the Land Commissioners and Chapter Officials; and
Pursuant to 26 N.N.C., Section 2004, the Red Mesa Chapter Land Commissioners with technical

assistance from JJ Clacs & Company completed the Community-Based Land Use Plan with community

involvement and conducting public hearings; and

The Red Mesa Chapter’s updated Community-Based Land Use Plan was revised in the best of the
community; and

The Red Mesa Land Commissioners reviewed and recommended to the Chapter approval of the revised
and updated Community-Based Land Use Plan,, attached hereto as Exhibit “A”; and

Pursuant to 26 N.N.C., Section 2004, (D) (1), the Red Mesa Chapter shall by resolution vote to adopt the

Community-Based Land Use Plan; and
Pursuant to 26 N.N.C., Section 2004, (D) (2), Resource Development of Committee of the Navajo

Nation Council by resolution shall recertify the updated Community-Based Land Use Plan.

NOW THEREFORE BE IT RESOLVED THAT:

1. The Red Mesa Chapter’s Land Commissioners hereby approves and adopts the revised updated

Community-Based Land Use Plan in accordance with the requirements of the 26 N.N.C., Section 2004,
- (D) (1), attached hereto as Exhibit “A”; and

2. The Red Mesa Chapter’s Land Commissioners further hereby requests the Resource Development

Committee of the Navajo Nation Council to grant recertification of our Communily-Based Land Use
Plan pursuant to 26 N.N.C., Section 2004, (D) (2) for another 5 year term.

CERTIFICATION
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We hereby certify that the foregoing resolution was duly considered by the Red Mesa Chapter of the Northern
Navajo Agency at a duly called meeting in Red Mesa, Navajo Nation, Utah, at which a quorum was present that
same passes by a vote of _04 _in favor, _0_opposed, and _0 abstained on this Sth day of June, 2017.

Motioned by: Henrico Benally Seconded by: Nelson Boyd
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