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e City of Las Cruces

PEOPLE HELPING PEOPLE
Council Action and Executive Summary

Item# 18 Ordinance/Resolution# 16-096
For Meeting of For Meeting of October 5, 2015
(Ordinance First Reading Date) (Adoption Date)

Please check box that applies to this item:
[ |QUASI JUDICIAL [ ILEGISLATIVE XIADMINISTRATIVE

TITLE: A RESOLUTION TO ADOPT THE ARROYO MANAGEMENT PLAN (PA-14-01).

PURPOSE(S) OF ACTION:

Adopt Arroyo Management Plan.

COUNCIL DISTRICT: N/A

Drafter/Staff Contact: Department/Section: Phone:
David Weir Community 528-3067
Development / Planning
& Neighborhood
Services

City Manager Signature: I@ : Q OM:L

BACKGROUND / KEY ISSUES / CONTRIBUTING FACTORS:

in 1992, the City’s Storm Water Management Policy Plan was adopted calling for the creation of
an arroyo plan that would encourage the preservation of open space corridors along major arroyos
within the East Mesa and would establish a major arroyo drainage system that encouraged both
recreation and open space uses. According to the plan, land use, transportation, recreation, and
drainage characteristics would be identified via the arroyo plan. Community Development staff is
in the final stages of this planning effort, which has included extensive stakeholder engagement,
three meetings with the Planning and Zoning Commission and three City Council Work Sessions.

The City of Las Cruces Arroyo Management Plan (AMP) will be used by the City to help guide
code amendments in the Development Standards, Subdivision Code (Chapters 32 and 37
respectively of the Las Cruces Municipal Code) and all other relevant codes, as amended. It will
guide design and development adjacent to arroyos on the East and West Mesa areas in a manner
that adheres to the Comprehensive Plan, Storm Water Management Plan, Mesilla Valley MPO
Transportation Plan, and other related plans adopted by the City. This in turn protects the health,
safety and welfare of the general public (Attachment “A” further explains these concepts).

Development of the plan entailed extensive public outreach and dialogue. Stakeholder
engagement in 2014 included: two public input meetings; two conservation meetings; two
engineering meetings; three development meetings; a joint development/ engineering meeting;
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SOURCE OF FUNDING:

Is this action already budgeted?
Yes || See fund summary below
No D If No, then check one below:
Budget [ 1| Expense reallocated from:
N/A Adjustment
Attached || || Proposed funding is from a new revenue
source (i.e. grant; see details below)
[]| Proposed funding is from fund balance
in the Fund.
Does this action create any
revenue? Yes | LJ| Funds will be deposited into this fund:
in the amount of $ for
N/A FY
No [_]| There is no new revenue generated by
this action.
BUDGET NARRATIVE
N/A
FUND EXPENDITURE SUMMARY:
Fund Name(s) Account Expenditure| Available | Remaining Purpose for
Number(s) | Proposed Budgeted | Funds Remaining Funds
Funds in
Current FY
N/A N/A N/A N/A N/A N/A

OPTIONS / ALTERNATIVES:

1. Vote “YES’: this will approve the Resolution. In doing so, the City will adopt the Arroyo
Management Plan with conditions requested by the Planning and Zoning Commission at
their October 28, 2014 public hearing.

2. Vote “NO”; this will not approve the Resolution. In doing so, the City will not adopt the Arroyo
Management Plan.

3. Vote to “Amend”; this modification would include revisions requested by the Legal
Department, as well as additional revisions to the plan that City Council finds appropriate.

4, Vote to “Table”; and direct staff accordingly.

REFERENCE INFORMATION:

The resolution(s) and/or ordinance(s) listed below are only for reference and are not included as
attachments or exhibits.

1.  N/A
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RESOLUTION NO. _16-096

A RESOLUTION TO ADOPT THE ARROYO MANAGEMENT PLAN (PA-14-01).
The City Council is informed that:

WHEREAS, by managing arroyo systems holistically, we can help ensure that
the full potential of arroyos as a community asset is realized; and

WHEREAS, the City’s first subdivision regulations, adopted in 1956, noted that
natural watercourses can be an attractive asset to development; and

WHEREAS, the 1992 Storm Water Management Policy Plan encourages the
facilitation of a consistent, regional stor.m water management program for the Las
Cruces urban area; and

WHEREAS, the Arroyo Management Plan is consistent with numerous goals and
policies in Comprehensive Plan 2040; and

WHEREAS, through many public forums, area residents, property owners and
other stakeholders have provided their comments and input regarding the Arroyo
Management Plan; and

WHEREAS, the Planning and Zoning Commission recommended, by a vote of 5-
1-0, that the Arroyo Management Plan be approved with conditions at the October 28,
2014 public hearing.

NOW, THEREFORE, Be it resolved by the governing body of the City of Las
Cruces:

)
THAT the City of Las Cruces hereby adopts the Arroyo Management Plan, as

shown in Exhibit “A,” attached hereto and made part of this Resolution.
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(I
THAT approval is based on the findings contained in Exhibit “B,” (Findings and
Comprehensive Plan Analysis) attached hereto and made part of this Resolution.
()
THAT said plan shall serve as an additional policy document guiding land use
decisions.
(IV)
THAT City staff is hereby authorized to do all deeds necessary in the

accomplishment of the herein above.

DONE AND APPROVED this day of , 20
APPROVED:
Mayor
ATTEST:
City Clerk
VOTE:
Mayor Miyagishima:
(SEAL) Councillor Silva:

Councillor Smith:
Councillor Pedroza:

T

Moved by: Councillor Small:
Councillor Sorg:
Seconded by: Councillor Levatino:

AP?QOVED AS A0 FORM:

City Attorney O
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EXHIBIT “A”

CITY OF LAS CRUCES
ARROYO MANAGEMENT PLAN

November 12, 2014
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CHAPTER 1. INTRODUCTION

Arroyos are recognizable geographic features of the southwestern Chihuahuan Desert surrounding Las
Cruces, New Mexico. Arroyos provide natural pathways for surface water runoff to flow from higher
elevations to low-lying lands and ultimately the Rio Grande. Vegetation in and adjacent to arroyos
provides habitat for many Chihuahuan Desert wildlife species. Arroyos are non-static, living systems and
their shapes, sizes, depths and directions change in response to the frequency and intensity of storm
events. As both urban and rural development increases, many arroyos have been rerouted, channelized,
or dammed to protect property and increase useable land. These actions have altered natural drainage
function, wildlife connectivity, and the propagation of vegetation in some areas.

Surrounding Las Cruces, development and open spaces exist together, and the natural terrain is part of
the community character. It has often been the practice to carve out development and leave the rest
for open space, but planning for open spaces first may prove to be more valuable for property owners
and the desert environment in the long run. Through sound development standards, new land uses can
incorporate characteristics of the existing natural environments — topography, soils, vegetation, geology,
and hydrology — so that ecologically-sensitive® and dynamic lands are protected. Safe and effective
engineering standards for flood control, utilities, stormwater conveyance, and water storage are
important factors for all development. But specifically in arroyo environments, development designs
can be implemented to maintain the natural character of the arroyo. It is also important to maintain

1 One Valley One Vision 2040 describes critical and sensitive land as “land that generally should be conserved in its
natural state {e.g., surface water, floodplains, wetlands, arroyos, steep slopes, protected wilderness, wildlife
habitat, tree stands, and cultural areas) in a manner that reasonably compensates, provides incentives, maintains
similar existing property rights, or balances the public and property owner interests.”
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arroyos to ensure historical drainage patterns adhere to water quality regulations administered by the
U.S. Environmental Protection Agency'’s (EPA) National Pollutant Discharge Elimination System (NPDES)
permit program.

Arroyos can also provide a variety of recreational opportunities. Proper design of trails, trail amenities,
connectivity, equestrian facilities, street crossings, parking, signage, etc. can result in opportunities that
meet the needs of all users. Economic development is also impacted by how our arroyo systems are
managed, as quality of life and a community’s green industry become larger considerations when
businesses and people choose where to relocate.

Purpose of the Arroyo Management Plan

The City of Las Cruces wants to protect the major arroyos as open space and encourages private
property owners to preserve smaller tributaries where ever possible when designing new
neighborhoods. Healthy arroyo systems impact many aspects of life in Las Cruces and the AMP provides
policy guidance designed to improve quality of life and help accomplish the following goals:

e Protect and manage major arroyos in their natural state;

Allow maintenance of historic flows in arroyos;

Protect private property;

Improve flood control & drainage functions;

Accommodate and protect essential utility installation and maintenance;
Improve stormwater quality;

Strengthen compliance with the NPDES permit;

Protect native vegetation and wildlife habitat;

Encourage responsible and profitable development;

Increase protected open space; and

Increase trails, trail connectivity, and recréational opportunities.

The City of Las Cruces Arroyo Management Plan will be used by the City to help guide regulations in the
Development Standards, Subdivision Code (Chapters 32 and 37 respectively of the Las Cruces Municipal
Code) and all other relevant codes as amended. 1t will guide design and development adjacent to
arroyos on the East and West Mesa areas in a manner that adheres to the Comprehensive Plan, Storm
Water Management Plan, Mesilla Valley MPO Transportation Plan, Parks and Recreation Master Plan,
and other related plans adopted by the City. Any future action or activity that stems from the AMP
policies will have a common basis for drainage management throughout the city by reducing flooding,
improving water quality and mimicking the pre-development hydrologic conditions. This in turn
protects the health, safety and welfare of the general public.

Geographically, the AMP includes major arroyos on the East and West Mesas, undeveloped floodways,
unnamed 100-year flood zones, including areas in the Extraterritorial Zone (ETZ), and largely native
areas on the West Mesa escarpment. Because most of the development in the Las Cruces area has been
directed east toward the Organ Mountains, numerous studies have been completed addressing
stormwater, watershed management, soils, vegetation, etc. For this reason, much of the information
presented in this document is based on data collected for the East Mesa. But the AMP will guide
development on the West Mesa in the same way it will on the East Mesa, and the same goals and
policies will be relevant as the community grows to the west. Additional policies will address the West
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Mesa escarpment where drainage to the Rio Grande varies greatly from drainage on the East Mesa.
Map 1, below, shows the AMP Planning Area and the major arroyo systems.

Within this planning area, arroyos and the lands adjacent to them are owned by many parties, mainly
the New Mexico State Land Office, U.S. Bureau of Reclamation, City of Las Cruces and numerous private
owners. While some of the policies in the plan may guide maintenance efforts in already-developed
areas, the plan is primarily intended as guiding policy for public and privately-owned lands that are
undeveloped. Historically, developers have followed the regulations in place at the time of
development. In the absence of regulation, plan policies are not binding, but can guide decision making.
Appropriate land use practices must balance the rights of landowners with the protection of the region’s
unique landscapes, arid vegetation and natural wildlife habitat. It is also critical to understand the
potential impacts of human actions on a regional and watershed perspective. By managing arroyo
systems holistically — looking broadly at the watershed level — we can help to ensure that the full
potential of arroyos as a community asset is realized and in doing so, maintain the desert’s ecological
health over time.
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Figure 1 Arroyo Characteristics

Although every arroyo is different, this diagram shows the many elements an arroyo may have, depending on
location, soils, width and the slopes of its edges.?

2 Graphic by P. Bennett, after http://geochange.er.usgs.gov/sw/impacts/geology/puercol
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Map 1. AMP Planning Area
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Planning Background

During the first half of the 20t century, Las Cruces was a small community and was situated in the
mostly flat valley floor and stormwater runoff was easily contained on site. But capacity overload was
common, resulting in frequent damage to property. This led to the more formal implementation of on-
lot ponding to reduce excessive runoff in roadways. While the City recognized the need for flood control
and drainage, Article 4.5 of the Rules and Regulations Governing the Subdivision of Land within the City
of Las Cruces, adopted in 1956, makes only one indirect reference to arroyos: “The developer should
keep in mind that natural watercourses can be an attractive asset to his subdivision as well as to the
community and, where possible, should improve and beautify the watercourses to this end.”

Inspired by the success of the Albugquerque Metropolitan Arroyo Flood Control Act of 1967, the City
Commission (as it was known at that time) asked the New Mexico legislature to draft one for Las Cruces.
Delegated through state statute, the Las Cruces Metropolitan Flood Control Authority (LCMAFCA, 1968)
was formed to administer stormwater management throughout the Las Cruces area. Apparently the
taxing provisions provided in the legislation were not adequate for what Las Cruces wanted and the
organization was never formed.

The City’s 1968 Comprehensive Plan described the conditions of the drainage system at that time: a
system that “includes major drains and laterals developed for irrigation purposes and used to carry
stormwater, retention dams, collection basins, open ditches, storm drainage and the major arroyos. The
existing storm drainage facilities are not adequate” because the dams were not designed for high hazard
duty, and the open ditches were primarily agricultural drains designed for water table control, not high
storm water flows. The excessive surface flow resulted in street flooding, washing out of unpaved
streets and property damage. According to the plan, “the open ditches and storm drains thatare
available offer some protection to the areas they serve, but even these facilities are generally
inadequate or create problems where a ditch ends and the water must revert to surface flow.” The
Capital Improvement Program section of the plan addressed these problems by proposing storm sewer
improvements and a major retention dam along the east side of Interstate 25. Now known as the Las
Cruces Flood Control Dam, it was a joint project between the City of Las Cruces and the U.S. Army Corps
of Engineers and was completed in 1975.

The 1975 City of Las Cruces Land Subdivision Regulations also included a design standards section that
dealt with drainage issues. However, the standards don’t include specific requirements for construction
and as growth increased, developers, builders, property owners, City officials, etc., found them
inadequate to regulate development. Arroyos are not specifically mentioned in these regulations.

The City continued addressing stormwater management by adopting an ordinance in 1987 that
established more detailed regulations for flood control. An Ordinance for the Purpose of Flood Damage
Prevention called for: restricting or prohibiting uses that were dangerous to health, safety or property in
times of flood or that would cause excessive increases in flood heights or velocities; controlling the
alteration of natural floodplains, stream channels and natural protective barriers; and regulating the
construction of flood barriers which may unnaturally divert flood waters or which may increase flood
hazards to other lands.

Flood control standards continued to evolve in the 1990’s. The City's Storm Water Management Policy
Plan (November 1992) states as a goal, to “develop an overall City storm water system that promotes
aesthetics and multiple-use activities through the use of ‘natural’ arroyos or linear park systems,
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preservation of open space, and visual enhancement.” It identified the following arroyos as suitable for
open space corridors: Fillmore Arroyo, Telbrook Arroyo, segments of Little Dam Arroyo, North and South
Fork Las Cruces Arroyo, Alameda Arroyo, a segment of Sandhill Arroyo and unnamed major arroyos as
identified on the Major Arroyo Corridor Identification Map. The Storm Water Management Policy Plan
also calls for a Major Arroyo Plan, which would identify how each major arroyo would be used. A plan
was not drafted at that time.

The City’s 1999 Comprehensive Plan addressed arroyo preservation in a more meaningful manner. It
called for the creation of a major arroyo plan with policies to protect and maintain the existing natural
environment and to minimize impacts created by development. It addressed safe hillside and
escarpment development, and the use of arroyo systems as trails and trail connections. Also, for the first
time in the City’s comprehensive plan, the topic of the physical health of residents was addressed: the
1999 Plan included policies that supported ways to promote physical activity thereby improving the
overall health of our communities. The Draft Storm Water Management Plan (SWMP), adopted in 2009,
outlines the City’s 5-year program to comply with the EPA’s Final NPDES General Permit for Small
Municipal Separate Storm Sewer Systems (MS4s) in New Mexico to improve stormwater quality in
accordance with the Clean Water Act of 1972. The SWMP describes six minimum control measures,
which if carried out, would significantly reduce pollutants being discharged into the stormwater
drainage system, and ultimately the river. The City’s Public Works Department adopted the EPA’s Best
Management Practices (BMP) to address each of the six areas. They include public education and
involvement, discharge detection and elimination, construction site storm water runoff control, post-
construction stormwater management, and pollution prevention for municipal operations.

The Mesilla Valley Metropolitan Planning Organization’s (MPO) Transport 2040 Transportation Plan,
adopted in June 2010, includes policies to identify major arroyos in the Las Cruces area as potential trail
corridors. Its Trail System Priorities map contains text on a tiered network of trails, examples of
improved and unimproved trail facilities, and a discussion of potential pavement types. The aim of these
policies is to provide a variety of transportation choices that serve all users by developing safe, reliable,
and convenient non-motorized transportation modes, i.e. pedestrian and bicycle facilities.

The One Valley One Vision 2040 Regional Plan, adopted in 2012, reinforces various arroyo policies found
in the 1999 Comprehensive Plan and Transport 2040. It calls for the preservation of open space;
improving our water supply by better management of stormwater and the effects of erosion; providing
an adequate network of corridors for wildlife (e.g., buffer zones adjacent to arroyos or wildlife
over/under passes); developing strategies for low-impact recreation along arroyo buffers; and increasing
access to non-motorized transportation options to promote healthy living and provide mobility
alternatives. One Valley One Vision 2040 also supports an arroyo and open space management plan that
would “help protect our sensitive environmental resources”.

The Parks and Recreation Master Plan, updated in 2013, suggests integrating the siting of proposed trail
segments into the development design process and requiring development projects along designated
trail routes to incorporate the trail as part of the project. it also supports the MPQ’s Transport 2040’s
Trail Plan by calling for a comprehensive parks and trails facilities mapping program that promotes
active lifestyles in Las Cruces and integrating arroyos into the trail system. Additional policies address
trail accessibility for all users and promote an open space protection program.

The 1999 Comprehensive Plan was amended in 2013 as Comprehensive Plan 2040 and carries these
policies forward to present day. In addition, the Future Concept Map in the amended plan specifically
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calls for “conservation areas” consisting of areas of historical, cultural, environmental value or open
areas that could become community assets and are worth conserving, such as arroyos (Goal 35, Policy
35.1). At present, the 2001 Zoning Code as amended has three zoning districts related to open space
and arroyos: Flood Control (FC); Open Space-Recreation (OS-R); and Open Space-Natural/Conservation
{(OS-NC).

For a comprehensive listing of the goals and policies in the plans and ordinances noted above, see
Appendix 2, Planning Background.
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CHAPTER 2. GLOSSARY AND ACRONYMS

Low impact areas that form entrances into the arroyo
buffer from adjacent urbanization. These points
provide access for pedestrians, cyclists, equestrians,
and, occasionally, motor vehicles for purposes of
maintenance and operations.

A fan-shaped pile of sediment that forms where a

rapidly flowing watercourse enters a relatively flat
valley. As water slows down, it deposits sediment

(alluvium) that gradually builds the fan shape.

The American Geological Institute Glossary (1972)
defines an arroyo as "a deep, flat-floored channel or
gully of an ephemeral stream or of an intermittent®
stream usually with vertical or steeply cut banks of
unconsolidated material at least 60 centimeters (2 feet)
high, that is usually dry, but may be transformed into a
temporary water course or short lived torrent after
heavy rains." Also called a wash or draw.

Major arroyo means any channel whose watershed
exceeds 320 acres in a 100-year design storm, whether
the watershed is in its natural or unaltered state or has
been altered by development, runoff diversions, or
detention facilities.*

Natural arroyo is an arroyo that has not been directly
altered by human intervention.

Naturalistic arroyo corridor is an arroyo that has been
directly altered by human intervention and in which
non-continuous or limited erosion protection measures
have been installed to prevent damage to infrastructure
while maintaining the natural bed and bank materials.

The elevation line on the banks of an arroyo that
represents the lateral reach and depth of water
calculated from a 100-year flood event.

The area adjacent to an arroyo where development may
not occur or may be reduced in intensity. It would be
determined starting at the boundary of the 100-year
flood zone and measured laterally from that point. Over
the arroyo’s length, the buffer may vary, depending on

3 Ephemeral flows carry water only during and immediately after a rain, and intermittent flows carry water for only

part of the year.

4 Las Cruces Municipal Code, Chapter 32 Design Standards



Arroyo system:

Best Management Practices (BMPs):

BMPs, structural:

BMPs, non-structural:

Buffer:

Channel:

Channel stability:

Channel treatment measure:

Climate change:

618

the hydrology, natural vegetation, wildlife corridors, the
slope of the sides of the arroyo, soil type, etc. Buffer
distances could be determined using similar computer
modeling software that is used to determine flood zone
boundaries and buffer widths would be identified on a
case by case basis.

A major arroyo, its buffers and tributaries that,
integrated, form an unaltered, natural drainage area.

Management measures or practices used to protect air,
soil, or water quality or reduce the potential for
pollution associated with storm water runoff. BMPs
may be a structural device or non-structural practice,
including processes, land use alternatives, activities, or
physical structures.

Engineering solutions to stormwater management.
Structural BMPs are used to treat stormwater at the
point of generation, the point of discharge, or at any
point along the stormwater "treatment train."
Structural BMPs can serve many different functions
based on their design. Common examples of structural
BMPs usually found within urban areas include
stormwater ponds and open channels (swales).

Those BMPs in which there are no physical structures
associated. Nonstructural BMPs are designed to limit
the amount of pollutants available in the environment
that would potentially end up in stormwater runoff, and
typically lessen the need for the more costly structural
BMPs. Natural elements include floodplains, wetlands,
forests and riparian buffers. Nonstructural BMPs may
also be achieved through such things as education,
management, and development practices.

See “Arroyo buffer”

Any arroyo, stream, swale, ditch, diversion, or
watercourse that conveys storm runoff, and including
structural facilities.

A condition in which a channel neither degrades to the
degree that structures, utilities or private property are
endangered, nor aggrades to the degree that flow
capacity is significantly diminished as a result of one or
more storm runoff events or moves laterally to the
degree that adjacent property is endangered.

A physical alteration of a channel for any purpose.

Any substantial change in measures of climate (such as
temperature or precipitation) lasting for an extended
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Design storm:

Detention facility:

Disturbed area:

Drainage:

Drainage course:

Drainage plan:

Easement:

Encroachment:

Erosion:

Erosion control:
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period (decades or longer). Climate change may result
from natural factors and processes or from human
activities.

A storm that deposits a stated amount of precipitation
within a stated period over a defined area and which is
used in calculating storm runoff and in designing
drainage control, flood control and erosion control
measures.

Basin whose outlet has been designed to detain
stormwater runoff for some minimum time (e.g., 24
hours) to allow soil particles and associated pollutants
to settle. Unlike retention ponds, these facilities do not
have a large permanent pool of water.

Any area in which the soil will be altered by grading,
leveling, scraping, cut and fill activities, excavation,
brush and timber clearing, grubbing, and unpaved soils
on which vehicle operations and/or movement will or
has occurred.

Movement of waters through a watershed that is
collected from higher elevation or surrounding lands,
eventually reaching a lower elevation waterbody like a
river or ocean.

A natural watercourse for the drainage of surface
waters.

A plan indicating an on-site drainage proposal for
developed land, outlining the passage of stormwaters
through the development and safe discharge of runoff
onto adjacent lands or into storm drainage facilities.
Also, a drainage plan provides a comprehensive analysis
of (i) the existing storm drainage conditions of a
proposed development, and (ii) the detention/retention
of the increased runoff which is generated by the
development.

The right, liberty, advantage or privilege that one
individual or entity has in land of another, either
express or imputed (utility, grant, or necessity).

Any man-made obstruction in the floodplain that
displaces the natural passage of flood waters.

The transport of soil particles, or mass movement of
soil. Caused by water, wind, or mechanical means.

Treatment measures for the prevention of damages due
to erosion and soil deposition from the ten-year design
storm runoff.

11



Escarpment:

FEMA:

Finger:

Flood control:

Flood hazard area:

Floodplain:

Floodway:

Flood zone:

Green infrastructure:

Historic flows:

Hydrology, pre-development:
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A long, steep slope, such as a slope at the edge of a
plateau or separating areas of land at different heights.

Federal Emergency Management Agency. FEMA’s
primary purpose is to coordinate the response to a
disaster that has occurred in the United States, such as
flood events.

A small arroyo or gully that forms a fan-shaped
extension at the head of a system of arroyos.

Treatment measures necessary to protect life and
property from the 100-year design storm runoff.

An area inundated by a flood event having a 1-percent
chance of being equaled or exceeded in any given year.
The 1-percent annual chance flood is also referred to as
the base flood or 100-year flood. Flood hazard areas
identified on the Flood Insurance Rate Map are
identified as a Special Flood Hazard Area (SFHA).

A relatively flat or low land area adjoining a river,
stream or watercourse that is subject to partial or
complete inundation by floods.

The channel of a river or watercourse and adjacent
areas that must be reserved from development in order
to discharge the 100-year flood without cumulatively
increasing the water surface elevation more than one
foot (cumulatively one foot for all changes).

Geographic areas that FEMA has defined according to
varying levels of flood risk and type of flooding. These
zones are depicted on the published Flood Insurance
Rate Map (FIRM) or Flood Hazard Boundary Map
(FHBM). For the purposes of this document, flood zone
is used to describe an area subject to inundation from
the 100-year design storm runoff.

Infrastructure associated with stormwater management
that utilizes low impact development techniques to
infiltrate, evapotranspire, capture, and reuse
stormwater to maintain or restore pre-development
hydrology.

Those flows naturally present in the drainage area prior
to any disturbance by development within the
upstream watershed.

The combination of runoff, infiltration, and
evapotranspiration rates and volumes that typically
existed on a site before human-induced land
disturbance occurred (e.g., construction of

12



Las Cruces Municipal Codes (LCMC):

Low impact development (LID):

621

infrastructure on undeveloped land such as meadows or
forests).

Las Cruces Municipal Codes found at:
www.municode.com/library/nm/las_cruces

A stormwater management approach that can be used
to replicate or restore natural watershed functions
and/or address targeted watershed goals and
objectives.

Municipal Separate Storm Sewer System (MS4): A conveyance or system of conveyances (including

Native plants:

Natural cover:

roads and municipal streets with drainage systems)
which is used for collecting and conveying storm water
and that is owned or operated by a public entity that is
a designated and approved management agency under
Section 208 of the Clean Water Act. Operators of MS4s
can include municipalities, local sewer districts, state
and federal departments of transportation, public
universities, public hospitals, military bases, and
correctional facilities.

Plants that are indigenous to the region or are from
other places that have become established in wild lands
without cultivation.

Vegetation, exposed rock, or barren ground that exists
prior to commencement of earth-disturbing activities or
vegetation achieved through restoration back to a
natural state.

National Pollutant Discharge Elimination System (NPDES): The national permit program for

One hundred-year flood (100-year):

Open space:

Path:

administering and regulating Sections 307, 318, 402,
and 405 of the Clean Water Act. The program controls
water pollution by regulating point sources that
discharge pollutants into waters of the United States.
The NPDES General Permit specifies by what conditions
construction activities may discharge stormwater.

A storm whose precipitation within a given period of
time and resulting runoff has a one-percent (or one
time in a hundred) chance of being equaled or
exceeded in any given year. It is also referred to as 100-
year designh storm.

The area of a lot, tract, or parcel not devoted to any
building or structure, driveway, parking lot or stall, or
street. The term generally refers to natural or
undeveloped land.

See “Trail”
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Retention facility

Scenic corridor:

Sediment:

Setback:

Site planning:

Slope:

Soil cement:

Trail:

Transect:

Viewshed:

Wash:
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Constructed basins that have a permanent pool of
water throughout the year (or at least throughout the
wet season). Ponds treat incoming stormwater runoff
by allowing particles to settle and algae to take up
nutrients. Also called wet ponds, and are used as a
common stormwater management BMP.

A single-loaded street that abuts open space lands such
as arroyos, the Organ Mountains, the Rio Grande, or
designated protected lands such as an area of critical
environmental concern (ACEC) as defined by the U.S.
Bureau of Land Management, and provides a scenic
view.

Loose particles of sand, clay, silt, and other organic
substances that settle at the bottom of a body of water.
Sediment can come from the erosion of soil or from the
decomposition of plants and animals.

The minimum distance from the property line to where
a structure may be built, as regulated by zoning statutes
or restrictions in the deeds in various locales.

Analysis of a proposed development area to ensure that
stormwater management and impact to environmental
features are considered early in the development
process.

An inclined piece of land, three feet or higher vertical
rise, with a five horizontal to one vertical incline or
greater.

A mixture of sandy soil excavated on site with Portland
cement. The mixture is compacted in place like earth fill
and over time hardens to the consistency of sandstone.

A paved or unpaved right-of-way or grade-separated
right-of-way for which primary purposes are to provide
a place to walk, cycle or horseback ride, and to provide
access to other areas, such as recreational facilities,
neighborhoods, schools, commercial areas, etc.

A geographical cross-section of a selected environment
and a master planning tool that guides the placement
and form of buildings and landscape, allocate uses and
densities, and may detail civic spaces. The result is a
natural gradient of development that moves from large,
rural lots to more compact mixed-use main streets.

The natural environment that is visible from one or
more viewing points.

Another term for arroyo or gully.
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Watershed:

Wetland:
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A basin-like landform defined by upper elevation
ridgelines that descend into lower elevations and
stream valleys. A watershed acts as a drainage basin
and carries precipitation (either from rainfall or
snowmelt) to stream tributaries making its way to larger
rivers and groundwater aquifers.

An area that is inundated or saturated by surface water
or groundwater at a frequency and duration sufficient
to support a prevalence of vegetation typically adapted
for life in saturated soil conditions, including swamps,
marshes, bogs, and similar areas.

15



624

CHAPTER 3. REGIONAL CHARACTERIZATION

Las Cruces is situated in the central portion of Dofia Ana County in south central New Mexico. The
Organ Mountains flank the eastern part of the city, and on the north, south, and west, agriculture and
open space. The area is located within the northern reaches of the Chihuahuan Desert which extends
north from approximately Zacatecas, Mexico to Socorro, New Mexico, about 220,000 square miles in
total area. The Chihuahuan Desert is described as a high-elevation desert because a large portion lies
above 4000 feet in elevation.’ Further west, the Rio Grande flows through the Mesilla Valley.
Agriculture is one of the historical foundations of the area’s culture and is one of the major sources of
groundwater recharge in the region.

The Organ Mountains are the scenic backdrop to Las Cruces and are Dofia Ana County’s most
recognizable feature. The Organ Needle is the high point in the county, at about 8,990 feet in elevation.®
Just three miles to the west the elevation drops to about 4,000 feet, making the Organ Mountains one
of the steepest mountain ranges in the western United States.

It is not uncommon to see snow in the
Organs as late as May while the rest of the
area enjoys milder weather.

Photo: http://lascrucesblog.com/.

Dripping Springs Natural Area has over four
miles of easy hiking trails that display desert
scrub and low elevation pinon-juniper and
oak woodlands. The area also provides
wildlife viewing opportunities. Photo:
www.elpasotimes.com/ living/ci_21498935.

5 Chihuahuan Desert Nature Center, http://cdri.org
6 Organ Mountains Desert Peaks National Monument, http://www.organmountains.org
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Climate

The climate around Las Cruces is considered mild and arid or semi-arid, which is characterized by fairly
hot summers and mild winters with warm spring and fall seasons. The average minimum and maximum
daily temperatures in January are 21°F and 57°F, respectively, increasing to 62°F and 96°F in July.
Average annual precipitation in Las Cruces is 9.23 inches and over 11 inches in the Organ Mountains.
August is the wettest month with an average of 2.12 inches of precipitation and April is the driest month
with an average of 0.21 inches of precipitation. The average annual snowfall in the area is 3.7 inches,
typically in December, January, and February.”

Unlike the Sonoran and Mojave Deserts, the Chihuahuan Desert does not have a winter rainy season.
Instead, over 90% of the annual rainfall occurs between the months of July and October, the period of
“monsoonal” activity. Locally, “monsoons” are thought of as heavy and continuous storms, but the term
refers to a system of alternating winds that shift direction because of differential heating between land
and water.®2 The North American Monsoon (NAM) is characterized by shifts in summer wind patterns
that occur as Mexico and the southwestern U.S. become hotter. When this happens, the prevailing
winds start to flow from moist ocean areas into dry land areas, bringing moist air into Mexico in May
then north to Arizona and New Mexico as summer begins.® These wind patterns can be erratic which
then results in erratic storm activity.

El Nifio and La Nifia events further influence storms in the Southwest. El Nifio occurs when warm water
builds up along the equator in the eastern Pacific Ocean. The warm ocean surface warms the
atmosphere, allowing moisture-rich air to rise and develop into rainstorms.’ La Nifia occurs when
cooler than normal sea surface temperatures form along the equator, slowing cloud growth overhead.
The result is usually drier than normal weather in the Southwest.™

Within Dofia Ana County, storms are usually brief yet deliver an abundance of rain. This results in a high
amount of runoff that naturally collects n arroyos and is transported or drained to the Rio Grande. The
arroyos are made up of multiple intertwining channels that result from the unpredictable nature of
stormwater runoff. Waters flow downhill through the watershed, collecting into larger and fewer
channels until they converge in what is referred to as a “major arroyo”.

Watersheds

Healthy watersheds provide three major functions. First, they transport and store water, sediment,
pollutants, and organisms. Second, watersheds cycle and transform elements such as carbon, nitrogen,
and phosphorus. And finally, they provide ecological succession through changes in vegetation due to
movement of a watershed's energy, water, and materials. Through these functions, a watershed can
provide habitats for aquatic and terrestrial organisms, and convey runoff and sediment loads out of each
stream's watershed. The complex system of streams within a watershed is commonly referred to as

the drainage net. Within drainage nets, small streams join or come together to form successively larger
ones. This relationship, although variable in detail, holds true for watersheds of any size or extent.

7 National Weather Service: www.weather.gov

8 Arizona Cooperative Extension: http://cals.arizona.edu/pubs/natresources/az1417.pdf

9 University of Arizona Climate Assessment for the Southwest: www.climas.arizona.edu/sw-climate
10 NASA Earth Observatory: http://earthobservatory.nasa.gov/Features/WorldOfChange/enso.php
11 www.climas.arizona.edu/sw-climate
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A watershed acts as a drainage basin and carries precipitation (either from rainfall or snowmelt), which
is then channeled to stream tributaries making its way to larger rivers and groundwater aquifers.
Watersheds also transport sediment, pollutants (both natural and anthropogenic), and aquatic
organisms. The structure of a watershed can change over time due to shifts in soils and alluvial fans
depending on hydrologic forces, land cover, and surface characteristics. In the Las Cruces area, the
receiving surface water body is the Rio Grande; groundwater aquifers also receive water through
seepage and infiltration. *2

The Southwest has experienced severe drought since 2002, and questions regarding how much water is
available in the region and how it will be used influence development, economic growth and every other
aspect of community life. In Dofia Ana County, water is strictly controlled for agricultural, domestic and
industrial use, and many agencies are involved in its management. They are primarily the United States
Section of the International Boundary and Water Commission (USIBWC), U.S. Bureau of Reclamation
(BOR), the New Mexico Office of the State Engineer (OSE), and Elephant Butte Irrigation District (EBID).
Other entities involved in water management include the New Mexico Interstate Stream Commission,
the Lower Rio Grande Water Users Organization (LRGWUO), the Paso del Norte Watershed Council
(PANWC), and the South-Central New Mexico Stormwater Management Coalition.™

Characteristics such as land use, geology, soil type, amounts of deposited sediment and debris, and
hydrologic interactions, all play a role in how a watershed drains to major rivers and aquifers. Channels
can be altered considerably over time depending on hydrologic conditions. The relationship between
alluvial fans and the greater watershed is significant, because extreme stormwater events can alter
channel formation.

Alluvial fans are gently sloping, fan-shaped landforms common at the base of mountain ranges in arid
and semiarid regions. Alluvial fans develop where streams or debris flows emerge from steep reaches to
relatively straight, narrow channels then to zones that are wider and flatter. These conditions develop
where there are major breaks in gradient or channel confinement, allowing both deposition of sediment
and the lateral movement of channels to spread the sediment into fan-shaped landforms. An
undisturbed upstream alluvial fan is important to the health of the entire arroyo system. Proper
infiltration and drainage within the alluvial fan can lead to more natural and consistent downstream
tributary flows.

Alluvial fans are made of sediments that are deposited where a stream or river leaves a defined channel
and enters a broader and flatter floodplain. As the flow path spreads out, conveyance is reduced and
active erosion, sedimentation, deposition and unpredictable flow paths can inundate the low-lying
areas. Alluvial fans can convey high flood risk and be even more dangerous than the upstream canyons
that feed them. Their slightly convex perpendicular surfaces cause water to spread widely until there is
no zone of refuge.* If the gradient is steep, active transport of materials down the fan creates a moving
substrate that is inhospitable to travel on foot or wheels. But as the gradient diminishes downslope,
water comes down from above faster than it can flow away downstream, and may pond to hazardous
depths. When the stream repeatedly deposits sediment into its floodway and channel bed, the
conveyance capacity of the channel is quickly exceeded resulting in overbank flooding, erosion and the

12 p350 del Norte Watershed Council, www.pdnwc.org
13 One Valley One Vision 2040 Regional Plan
14 Allyvial Fan Flooding. National Research Council Committee on Alluvial Fan Flooding, Washington DC. 1996.
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formation of a new channel. Alluvial fans are also dangerous because the stream channel will slowly
erode the soft sediments and meander outside of the mapped 100-year flood zone.

Figure 2 What is an alluvial fan?

e Sandhill Arroyo in 2010. The well-defined portion of the flow path
within the Organ Mountains is delineated in blue. As the arroyo drops out of the mountains into the relatively
flatter alluvial plain below many fingers begin to form as the flow fans out. This area is roughly indicated in red. As
flows continue to the valley floor, these smaller fingers generally come back together again into a well-defined
channel. The well-defined downstream portion is indicated in green. Graphic by Mary Evans

These images show the general path of th

19



628

Map 2 Watersheds in the Planning Area
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East Mesa

On the East Mesa, there are several major arroyos that cross Las Cruces from east to west. All of the
major arroyos are well defined from the Organs but as the arroyos cross into flatter alluvial fans and
urban and agricultural areas, they become more poorly defined.’® Many of the larger arroyo systems on
the East Mesa were dammed because they were the source of damaging flooding and sediment
deposition on the valley floor where agriculture and older development were located. The Alameda and
Las Cruces (north and south forks) Arroyos caused flooding in the city center prompting the construction
of the Las Cruces Dam in the early 1970s. The City of Las Cruces manages these and the Sandhill Arroyo,
which play an integral part in flood control and public safety in the community.

Under natural conditions, arroyo channels meander within their floodplains, shifting locations in
response to unpredictable storms and their runoff. Severe summer storms sometimes produce high
flows that erode the channels, dramatically changing the slope and paths of the arroyos. Development
impacts to the natural drainage system have increased the likelihood of flooding within an arroyo
because the rain falls on impervious surfaces such as rooftops, driveways, parking lots, sidewalks and
streets. This runoff is more rapid and concentrated, adding more water in a shorter time to the arroyo
than would be the case under historic flows. This rapid surge increases the quantity of water in the
arroyo making it capable of forcing changes to its channel and to the surrounding land. When the

15 City of Las Cruces Storm Drain Master Plan, 2006. Bohannan Huston, Inc.
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existing channels cannot accommodate the flow by cutting wider and deeper, the stream overflows its
banks, flooding the surrounding area and sometimes changing its boundaries.

Other intrusions by development within the floodplain of an arroyo also impact the balanced
relationships between the flow of flood waters and their erosion of the channel soils. Historically such
changes to the channel increase the velocity of the drainage water, increasing erosion, which transports
sediment and causes downstream deposition that alters the natural channel. These impacts start a
series of adjustments in which a new equilibrium within the channel is sought. Such adjustments, once
started, may require tens or hundreds of years to reach a new equilibrium. Conversely, to slow the
drainage water down in an arroyo channel to a velocity below its historic equilibrium velocity could lead
to an early deposition of sediment that would start the formation of a sandbar, further restricting or
deflecting the flow of the captured water. The least impact to the arroyo drainage is to maintain the
naturally established system that forms the arroyo flood zone and its channel.

West Mesa

On the West Mesa, Picacho Hills and Picacho Mountain developments have added several hundred
residences in recent years, but with the exception of these neighborhoods, there is very little
development to date that impacts arroyo function. The West Mesa continues along the valley much
further south than the East Mesa with few flood protection structures and affords much greater
opportunity for natural flood protection without dams if development is planned properly.

On the West Mesa, rather than gradually sloping from the mountains, the Apache Canyon, Box Canyon,
Nafzinger, and Bilbo Arroyos drop down an escarpment then flow to the Rio Grande. An escarpment is
an area where elevation changes suddenly; it usually refers to the bottom of a cliff or a steep slope (see
Figure 3). On the West Mesa, elevation can drop 200-500 feet in as little as a mile, depending on
location. Escarpments and hillsides present unique challenges to arroyo protection as well as to
development, including extreme slopes, lack of soil stability, infrastructure and roadway development
impediments, and wildlife habitat protection. These unprotected arroyos are very dynamic in nature
and it will prove difficult to avoid engineer solutions unless development is planned to avoid the need to
control the numerous arroyos. While this area is largely outside of the city, it is important to maintain a
watershed-based perspective. In these instances, increased focus needs to be provided to protect views,
surface integrity, and other issues related to constructing along hillsides and escarpments.
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Figure 3 Escarpment diagram'®

Issues on the West Mesa escarpment include roadway development impediments and unstable soils due to steep slopes and
erosion.

6 Graphic by Peter Bennett, after: Guidebook to the Geology of Travis County, University of Texas-Austin, 1977.
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Geology and Soils

The geology of the Las Cruces area is extraordinary and diverse. Las Cruces is located in the Mexican
Highland Section of the Basin and Range Physiographic Province.”” Landforms consist of alluvial and
terrace deposits that occur along the Rio Grande Valley west of the Organ Mountains. Geologic formations
in Las Cruces are Quaternary piedmont and the Upper Santa Fe Group.® The underlying geology of an
area determines the soil types found toward the surface.

Dofia Ana County is characterized by 70 different soil types.® For the most part, the soils of the arroyos
and surrounding areas are gravelly sand with some cobblestones, boulders and un-weathered bedrock.
The sandy soils extending east from the Las Cruces Dam to the Organ Mountains generally become more
gravely closer to the mountains. The terrain on the East Mesa is nearly level, then slopes gradually
upward, becoming very steep on the approach to the Organ Mountains.

Closer to Las Cruces the gradation of the soils gradually increase in their small particle contents in both
silt and clay size. Within the intervening areas various alluvial deposits can be found which typically
exist as thin beds of horizontally stratified sands or other soils probably deposited during historic storm
or tectonic events. Further west into the middle of Las Cruces, the soils also start showing past sorting
by the Rio Grande historic flood events. In these locations, and extending to the Rio Grande, an
increased content of clay-like soils are found. There is also a decreased aggregate content.

Soils located in arid and semi-arid regions are subject to more extreme cycles of expansion and
contraction than those located in more consistently moist areas, and great differences in soil properties
can occur even within short distances. Soils may be seasonally wet or subject to flooding; they may be
shallow to bedrock; or they may be too unstable to be used as a foundation for buildings or roads. Very
claylike soils have a high water-holding capacity and do not promote infiltration or movement to
groundwater. Conversely, very sandy soils provide a porous environment which provides better
infiltration but are more susceptible to erosion.

Whether soils expand or collapse under varying conditions also impacts infrastructure. Collapsible soils
consist of loose, dry, low-density materials that collapse and compact under the addition of water or
excessive loading. These soils are distributed throughout the southwestern United States, specifically in
areas of young alluvial fans, debris flow sediments, and wind-blown sand/silt sediment deposits.
Collapsible soils are most often encountered in arid climates, where wind and intermittent streams
deposit loose sediment. Expansive soil and rock are characterized by clayey material that shrinks and
swells as it dries or becomes wet, respectively. Problems often associated with expansive soils include
foundation cracks, ruptured pipelines and heaving or cracking of sidewalks and roads. Similar to
expansive soils, collapsible soils result in structural damage such as cracking of the foundation, floors,
and walls in response to settlement. But human activities can sometimes facilitate soil collapse, notably
water impoundment, irrigation or changing the natural drainage of a site. >

17 Williams, J. L. 1986. New Mexico in Maps, Second Edition. Albuquerque, NM: University of New Mexico Press.

18 New Mexico Bureau of Geology and Mineral Resources. 2003. Geologic Map of New Mexico. Socorro, NM: New Mexico
Institute of Technology and USGS.

19 |bid

0 Association of Environmental and Engineering Geologists, http://www.aegweb.org/
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The level of the water table is also a factor for infrastructure placement and design. A high water table is
not suitable for subsurface installations and erosion must be accounted and managed for. Soil type
analysis is an important step in the design and placement of any infrastructure in our desert
environment.

Soil formation is largely controlled by five major factors:

The physical and mineralogical nature of the parent material (underlying bedrock),
Plant and animal life,

Topography,

Present and past climatic conditions, and

Time.

S, 4= 1ol 1D o

Dynamic factors like climate and organisms alter soil’s parent material over time, resulting in more or
less distinct soil layers. No single factor dominates the soil-forming process except in extreme cases.
Rather, the effect of any one factor is either enhanced or hindered by the others. For example,
topography can modify the effect of rainfall by influencing drainage and surface runoff. Likewise, rainfall
and temperature together can stimulate the effect of vegetation in soil formation. These and other
interactions give rise to the different soil characteristics found within any given landscape.?! Soil type is a
primary factor in determining drainage and surface runoff, and often a main factor for a site’s
topography.

Vegetation

Although much of this area was at one time covered in Chihuahuan Desert grasses such as sideoats
grama, black grama, fluffgrass, vine mesquite, tobosa, burro grass, alkali mallow and cane bluestem,
desertification has caused a transition to scrubland.?? The East Mesa holds relatively sparse vegetation in
the overland areas and larger, denser vegetation along the beds of the arroyos. An arroyo is technically
an ephemeral stream, but the vegetation is basically upland desert vegetation. Shrubs, stem succulents,
cacti, and grasses; creosote bush and tarbush are dominant.??> On much of the East Mesa, desert willow,
little-leaf sumac, Apache plume, and cut-leaf bricklebush are good indicator species for significant
arroyo corridors since these plants require the additional water carried by arroyos. In the upper reaches
of the major arroyos on the East Mesa dense stands of the small tree known as Western Soapberry can
also be found. Many of these plants, especially the Apache plume, bricklebush, and soapberry reproduce
readily through root-sprouting, creating dense stands with tightly packed stems and underlying root
systems that are very good at stabilizing soils. The dense growth forms and low overhanging branches of
desert willows and little-leaf sumac also result in thick vegetation at ground level, allowing these plants
to reduce the erosive force of floods by slowing the flow of stormwater and capturing sediment and
other debris carried by floods.?*

Other typical plant species found in this area include snakeweed, whitethorn acacia, Mormon tea, Sand
sagebrush, Soaptree Yucca, Giant and Mesa Dropseed, Fourwing Saltbush, lechuguilla, sotol, and various
types of yuccas. Other common shrubs include mimosa, acacia, mariola, tarbush, javelina bush, skeleton

21 S0l Survey of Dofia Ana County Area, New Mexico, 2007. www.nrcs.usda.gov
22 JSACE East Mesa Watershed Study

23 Asombro Institute for Science Education: http://asombro.org

24 Nancy Stotz memo, April 29, 2014
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leaf goldeneye, allthorn, and ocotillo.? Perhaps one-fifth of all the world’s cacti — as many as 350 of the
1,500 known species — occur in the Chihuahuan Desert.?® Common cacti include the prickly pear,
hedgehog, living rock, nipple cacti, and cory cacti. The night blooming cereus, a cactus, has been
observed and is state endangered. Other species of concern and State-endangered species include
various pincushion cacti.?’

Vegetation has a direct impact on the health of arroyos. In addition to root systems that hold water and
prevent erosion, the plants themselves provide habitat and protection for wildlife. It takes many years
for vegetative species to establish and stabilize in the Chihuahuan Desert, furthering the need for
protecting the arroyo systems from disturbance.

Wildlife

There are approximately 80 species of mammals, 185 species of birds and 60 species of reptiles and
amphibians that inhabit this area.?® But according to the Army Corps of Engineers East Mesa Watershed
Study (2007), mammalian wildlife is somewhat limited in the more urbanized areas and animal diversity
may be further limited by the lack of permanent or perennial sources of surface water.”

No federally listed wildlife species are believed to occur in the Las Cruces desert arroyo areas. In 2007,
one state-threatened species, the peregrine falcon, and one USFWS species of concern, the burrowing
owl, were observed on the East Mesa.>® However, according to the U.S. Fish and Wildlife Service and the
New Mexico Department of Game and Fish websites, these birds are no longer listed as vulnerable
species.’!

This region is home to several plant and animal species found nowhere else on earth.*> Military lands to
the east and north prohibit public access, which helps protect many sensitive native species. In addition,
military land north of Highway 70 protects a critical wildlife corridor between the Organ Mountains and
the San Andres National Wildlife Refuge, home to the New Mexico’s largest herd of Desert Bighorn
Sheep, which are listed as endangered by the state of New Mexico.*

Flood Control Dams

There are 37 earthen flood control dams within the Extra-Territorial Zone (ETZ) all varying in size,
condition, age and original purpose (see Map 3 and Table 1 below); nine of them are believed to have
been constructed by the Civilian Conservation Corps during the years 1936 to 1939. Twelve of these are
within the Las Cruces city limits. Most of the dams on the East Mesa were constructed on alluvial fan
deposits that originated from the Organ Mountains to the east. There are also several flood control

25 University of Texas at El Paso Centennial Museum: http://museum2.utep.edu/chih/chihdes.htm

26 World Wildlife Fund: http://worldwildlife.org/ecoregions/na1303

27 .S, Fish & Wildlife Service: www.fws.gov/endangered

28 S, Army Corps of Engineers East Mesa Watershed Study, 2007

2 |bid
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31 NM Department of Game & Fish: www.wildlife.state.nm.us/conservation; and www.fws.gov/endangered.
32 Citizens’ Task Force for Open Space Preservation (CTFOSP) A Vision: Open Space and Trail System

33 |bid

25



634

dams on the West Mesa. These structures were built to protect agricultural lands within the Mesilla
Valley and were intended as low hazard structures providing protection from a 50-year storm event.®

As areas downstream of these structures became urbanized, the hazards and required protection of the
structures changed without upgrades or rehabilitation of the structures themselves. Currently a
significant number of the dams are approaching or have met the end of their design life, but still protect
downstream developments to a small degree. The Las Cruces Dam, which is a flood control pass-through
dam, was constructed by the U.S. Army Corps of Engineers (Corps) in 1975 to protect development in
Las Cruces by controlling flood flows from the Alameda and Las Cruces Arroyos.

Most dams in Dofia Ana County are dry dams and have ungated outlets positioned so that essentially all
stored water will drain from the reservoir by gravity, resulting in a normally dry reservoir area. The
intent of a dry dam is to capture and slowly release storm water in order to lessen the velocity, flow
rate, and sediment load that result from major storms. These dams are currently required by state law
to drain their impounded water within 96 hours from the end of the storm. They also allow groundwater
recharge by ponding runoff and allowing it to slowly infiltrate into the aquifer. In addition, through
cooperative planning, these dams can fulfill other purposes such as habitat restoration, open space
preservation, and public recreation.

Flood of August 29-30, 1935.

Boat of International Boundary Commission on Alameda
Boulevard. This boat carried several people and personal
property to safety.

Flood of August 29-30, 1935.

Professor D.B. Jett standing near Alameda Boulevard and
Greening Avenue. Both photos: NMSU Library, Archives

and Special Collections, 00941776/00941777. Used with

permission.

34 A 50-year storm is an event having a 2 percent chance {or one in fifty) of being equaled or exceeded during any given year.
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The New Mexico Office of the State Engineer Dam Safety Bureau requires dam owners to prepare
Emergency Action Plans (EAP) for some of these dams {non-Significant Hazard Dams do not require an
EAP.) An EAP is critical for protecting the dam and downstream development. It should be noted that
the Hazard class will change if development is allowed below the dam. The EAP assists a dam owner in
recognizing emergency and non-emergency events and to respond appropriately. It also provides local
emergency officials with an inundation map to assist in developing an evacuation map.3® The dams are
owned and operated by a number of entities, including the City of Las Cruces, Dona Ana County,
Elephant Butte Irrigation District, New Mexico State University and some private owners.

Table 1 Flood Control Dams

Dams within Las Cruces Dams within the ETZ but outside the Las Cruces city limits

Tortugas Site 1 Dam
Alameda Dam
North Fork Dam
Escondido Dam
Redwood Dam
South Fork Dam
McClernon Dam
Butler Dam

Cothern Dam
Fairbanks Dam

South Picacho Dam
North Picacho Dam
Apache Dam

Box Canyon Dam
Brahman Channel
North Dofa Ana Dam
Dofia Ana Dam

Dofia Ana South Dam
Tortugas Site 2 Dam
Fillmore Dam

Alvillar 1-A Dam
Alvillar 1-B Dam
Alvillar 1-C Dam
Alvillar 2-A Dam
Alvillar 2-D Dam
Alvillar 3-A Dam
Alvillar 4-A Dam
Alvillar 4-B Dam
Alvillar 4-C Dam
Alvillar 4-D Dam

Sandhill Arroyo Dam* Salopek Dam Alvillar 4-E Dam
Las Cruces Dam* Lower Fillmore Dam

Villa Mora Dam* Apache Arroyo Dam

Little Detention Dam

*City of Las Cruces has
management authority for these

three dams

For more detailed descriptions of these flood control dams, including owners and Hazard class, see
Appendix 3.

Looking upstream across the flood pool upstream from McClernon Dam. Pooling presents an opportunity for vegetative
growth and habitat restoration. Photo: USACE Sediment Transport Analysis Report.

35> New Mexico Office of the State Engineer http://www.ose.state.nm.us/water_info_dam_safety_info.html
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Map 3 Flood Control Dam Locations
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Map 4 Las Cruces Flood Contrel Dam
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A partnership between the City of Las Cruces and the U.S. Army Corps of Engineers is sponsoring an environmental restoration
project behind Las Cruces Dam. The project includes the creation of trails, viewing blinds, benches, shade structures, pond, a

wetland meadow and a variety of riparian vegetation such as Cottonwood trees, grasses and shrubs.

Stormwater Management and Drainage

Floodwater that does not absorb into the ground flows into an arroyo carrying sediment with it until it
eventually dissipates into the bed of the arroyo or continues on to the Rio Grande. Because of the high
sediment load in the floodwater and the amount of erosion and deposition, arroyos often change flow
paths creating flooding concerns where none existed previously. Manmade changes to an arroyo
system, such as road construction, may also result in unpredictable changes to the arroyo’s path.

Stormwater management in Las Cruces is accomplished through a storm drain network, which consists
of storm drain pipes, inlets/outlets, detention ponds as well as roadways and natural arroyos. There are
17 major detention ponds within the city limits. The stormwater collected through the natural arroyos
and in the detention ponds is transported and discharged to the Rio Grande at several locations. In
addition to the larger scale detention ponds, individual commercial lots also require their own on-lot
ponding to handle storm water runoff. The runoff collected in these smaller on-lot ponds either
evaporates, percolates down into the groundwater or adds to the controlled downstream runoff of the

area.’®

The City prepared a Storm Water Management Plan in April 2009 that serves to develop, implement and
enforce its stormwater management program. In addition, the City also has a Storm Water Management

36 City of Las Cruces Storm Drain Master Plan, 2006, Bohannan Huston Inc.
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Ordinance in effect (Chapter 34 of the LCMC}, which defines means of reducing pollutants from entering
the City’s municipal storm sewer system. Together with LCMC Chapter 32 Design Standards, the City
ensures that its own projects and those of private developers comply with the EPA’s NPDES permit
program.®’

As authorized by the Clean Water Act, the NPDES permit program controls water pollution by regulating
point and non-point sources that discharge pollutants into waters of the United States. Most
stormwater discharges are regulated under this permit. The program regulates stormwater discharges
from three potential sources: municipal separate storm sewer systems (MS4s), construction activities,
and industrial activities. This permitting mechanism is designed to prevent stormwater runoff from
washing harmful pollutants into local surface waters such as arroyos and the Rio Grande.

Looking downstream in typical portion of the incised reach of the Alameda Arroyo about 0.4 miles
downstream from Alameda Dam where the left bank is being cut into an alluvial terrace.
Photo: USACE Sediment Transport Analysis Report.

3 Ibid
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Utilities

The majority of City utilities are located in public right-of-way for the purposes of serving customers.
Since arroyos are situated in low-lying areas, they naturally become main drainage ways and create ideal
spots for locating gravity-driven sewer interceptors (collection lines of ten inches or more in diameter).
It is necessary in some instances to place utility lines adjacent to or along the floors of the arroyos, or
across arroyos in a perpendicular manner.

According to the City’s Utility Standards, City utilities have been buried at minimums of six feet for sewer
and five feet deep for water and gas under the arroyo bottom. To avoid erosion after installation, the
soil is compacted to 90% of original compaction,® which is slightly less than soil compaction required for
street construction. With proper design and protection of gravity-driven sewer collection systems within
and around arroyos, the need for lift stations is eliminated, therefore reducing operations and
maintenance costs.

Parks and Open Space

The City’s current park inventory includes numerous parks and trails on the East Mesa that include
arroyos in their design. There are three trails that are part of an arroyo trail network shown on the MPO
Trail Plan: the Alameda Arroyo Trail (0.78 mi.), the Engler Road Trail {1 mi.), and the Sonoma Ranch Trail
(3.64 mi.). In addition, there are several neighborhood and community parks in close proximity to
arroyos: Desert Trails Park (34.42 ac.), Sam Graft Park (2.8 ac.), Veterans Memorial Park (8.99 ac.),
Sagecrest Park (2.2 ac.), Paseo de Onate (2.5 ac.), Oro Vista Park (18.85 ac.), and Vista de la Montana
Park (2.11 ac.). There are also two privately-owned golf courses that include arroyos in their designs: the
Red Hawk Golf Course in the Metro Verde development and the Sonoma Ranch Golf Course west of
Roadrunner Parkway.

These facilities provide outdoor recreation opportunities. The Parks & Recreation Master Plan (PRMP),
updated in 2013, envisions a City park and trail system that will continue to provide high-quality
recreational opportunities for residents and visitors during the next decade and beyond. And according
to the PRMP, Las Cruces residents would like more of these. During May and June of 2011, the City of
Las Cruces Parks and Recreation Department conducted a Community Interest and Opinion Survey. The
purpose of the survey was to gather input to help determine parks, trails, open space and recreation
priorities for the community.

According to the survey, 42% of respondents said they had used or visited walking, hiking, and biking
trails over the past 12 months, 65% said they have a need for walking and biking trails, and 43% said -
their most important parks and recreation facilities are walking and biking trails. In addition, 64% of
respondents indicated that they would be willing to pay at least $10-519 per year in additional property
taxes to build and operate the types of parks, trails, aquatics, sports and recreation facilities most
important to their household. Fifty-nine percent (59%) of respondents indicated that they would either
“vote in favor” (37%) or “might vote in favor” (22%) if an election were held for a bond issue to be used
only for open space and parkland acquisition, construction of amenities and trails development in Las
Cruces.®

38 http://www.las-cruces.org/Departments/Utilities
39 parks & Recreation Master Plan & Park Impact Fee Update, May 2012.
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Desert Trails Community Park

Paseo de Ofate Park
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CHAPTER 4. ISSUES, CHALLENGES AND OPPORTUNITIES

There have been many area flood events in recent memory, and in the last decade, severe flooding in
2006 and 2013 are notable. Over 400 homes were affected by flooding in Hatch in September 2006.%°
Four foot-deep waters flooded downtown Hatch damaging homes, businesses and motor vehicles and
almost all of Hatch’s 1600 residents were forced to evacuate. In addition, the same storm delivered golf
ball-sized hail and heavy rains along Interstate 10 and over Las Cruces and Mesilla. Total storm damage
was estimated at over $10 million.*! In September 2013, New Mexico experienced an estimated $6.87
million worth of road and highway repairs alone from heavy rains and floods that hit the state.*? Two
major storms within days of each other delivered more than 8 inches of rain in Dofia Ana County, nearly
as much as the region usually receives in a year. There are cumulative impacts of multiple storm events
that can increase the chance of flooding, risk, and damages

in his 1969 text, Design with Nature, lan McHarg proposed that development plans be based on maps
that identified natural resource and landscape constraints. He promoted an ecological view in which the
developer analyzed soil, climate, hydrology, etc. and designed the project in concert with the conditions
of setting, climate and environment. Harg advocated that the first stage in the planning process is
mapping the resources then building where there were the fewest constraining features (either by
avoidance or minimization). By definition, mitigation recognizes that something has been builtin a
dangerous area and seeks to protect against subsequent events. But there is always the chance that
mitigation is under-designed, will deteriorate, and fail. As Harg points out, a more appropriate strategy
is often avoidance.

The previous chapter, Regional Characterization, described some of the existing conditions in our area —
flood control dams, utilities infrastructure, vegetation and wildlife, recreation facilities, stormwater
management, and how the general climate of the area impacts arroyo health. This chapter focuses
more closely on problems associated with all of these elements and in some cases, offers suggestions
for preventing or mitigating them.

40 “Governor seeks presidential disaster declaration for Hatch, NM,” USA Today, August 21, 2006.

41 “Heavy Rains and Flash Floods Devastate Western Texas and Southern New Mexico,” Southwest Weather Bulletin, Autumn-
Winter 2006-2007 Edition, National Weather Service El Paso/Santa Teresa.

42 “Final Cost of New Mexico Flood Repairs Still Unclear,” John Guzzon, October 2, 2013. ENR Southwest,
http://southwest.construction.com/.
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Flooding near New Mexico State University as a result of the
September 13, 2006 thunderstorm.
Photo: Dr. Deborah Bathke/NMSU.

High waters from heavy rains breached the Las Placitas
Arroyo 3 times during the summer of 2006 resulting in
widespread flooding and damage in Hatch and surrounding
areas.

Photo: Southwest Weather Bulletin, Autumn-Winter 2006-
2007 Edition.

Flooding in La Union, September 13, 2013.

Photo: Shari V. Hill, Las Cruces Sun-News.
www.lcsun-news.com/ci_24087689/rain-continues-soak-
southern-new-mexico.

Arroyo Modeling

Most often, development occurs up to the 100-year flood zone boundary. The course of an arroyo
changes with time and, as described previously, runoff can migrate out of the existing flowpath simply
with sheer force. Development may restrict natural channels for flowpath, which can lead to erosion,
landslides and flooding along the bank of the channel. This can ultimately put adjacent development at
greater risk. Therefore, it is critical that the City direct growth away from the arroyos and adopt plans
and ordinances that will accommodate dynamic arroyo systems.

Several strategies would be effective in this regard. Some would rely on a detailed science-based
characterization of the each major arroyo using in-depth modeling that evaluates proposed land uses
against arroyo characteristics. Models that have been used for this purpose in Las Cruces are the U.S.
Army Corps of Engineers Hydrologic Engineering Center (HEC) Hydrologic Modeling System (referred to
as HEC-HMS) and the River Analysis System (HEC-RAS). Some modeling of the arroyos has already been
completed as part of the Federal Emergency Management Agency’s (FEMA) National Flood Insurance
Program (NFIP).

35



644

Modeling proposed under the AMP would not replace the floodplain designations show on the NFIP’s
Flood Insurance Rate Map (FIRM), but would add to this information base by modeling further upstream
and determining flood zones there. These are free software tools that are publically available and are
frequently used in this type of work.

This can then serve as a baseline for further analysis of major arroyos. Additional data sets that may be
needed include, but are not limited to, land use, vegetation and wildlife, rainfall, and soil type. Using GIS
mapping software, the aerial extent of water at the 100-year and 500-year storm could also be
evaluated for the presence of wildlife, proximity of a parcel to other identified open space, existing
infrastructure like roads, power lines, water lines, gas, etc., and proximity to existing developments and
privately owned parcels within the 100-year flood zone.

Once the models are in place and functioning, they could be used to determine areas where upper
watershed flood control improvements may provide additional downstream benefits. For instance,
upper watershed improvement may help to slow flowpath and increase infiltration, reducing the chance
for high velocity flowpaths downstream. Also, a model could help identify areas suitable for buffers or
areas that may be appropriate for development with fewer constraints.

A buffer is an area adjacent to an arroyo where development would not occur or where development
would be of lesser intensity. It would be determined starting at the boundary of the 100-year flood zone
and measured laterally from that point. Over the arroyo’s length, the buffer may vary, depending on
results from the modeling discussed above. Identified buffer acreage could be dedicated to the City or
withdrawn by the New Mexico State Land Office or U.S. Bureau of Land Management prior to selling
acreage for development. If privately held, a buffer could take the form of a linear park, trail, or
conservation easement, all of which could be offset by various incentives such as higher density farther
away from the arroyo, federal tax break, or park credits.

Just as the NFIP maps are intended to help protect the public from the potential negative impacts of
flooding, buffers are proposed as part of the AMP to further protect the health, safety and welfare of
the public. The use of buffers would be determined by a need for further erosion control, for example by
protecting pockets of natural vegetation outside the 100-yar flood zone. An ancillary benefit would be
their use for open space, trails, and parks.

Development

According to the One Valley One Vision 2040 Regional Plan, a great deal of new growth is expected east
of Interstate 25, bringing with it not only residential development but new activity centers and
employment opportunities.®* As we look to the future, the city and county are expected to increase in
population by over 50% and 40% by 2040, respectively.* Due to an increase in impervious surfaces in
these areas, storms that occur as short duration high intensity events are no longer lessened by soil and
vegetation but are rapidly discharged into arroyos. The increase in runoff rate and volume from
developed areas can overwhelm structures designed to convey a storm with a lower peak discharge. The

43 One Valley One Vision 2040

44 The city’s population is estimated to increase from its 97,618 Census 2010 population to 150,000 by 2040. The overall
population of the county is projected to increase from 210,000 people in Dofia Ana County to about 300,000 by 2040. Source:
U.S. Census Bureau; University of New Mexico Bureau of Business & Economic Research, 2013 Dofia Ana County Snapshot
Report.
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tremendous growth in the area since the 1980s has put many more people in the path of potential
flooding.®> As Las Cruces has grown, development intensity has increased on the East and West Mesas,
areas that historically have been open land or occupied by larger lots and fewer structures.

Arroyo modeling described above may provide additional insight when considering areas suitable for
development. Land acquisition and buffer distances could be prioritized in relation to each parcel’s
function and importance, as well as the measure of likelihood and immediacy of development projects.
It is important to note that a buffer is only one of several strategies for arroyo protection and
management, and that a buffer may not be needed for all arroyos or for an entire arroyo. If a buffer is
found to be needed for erosion control purposes in privately-owned areas, eliminating developable land
could come at a high cost to the City. In some cases it may be necessary to purchase the land outright.
Alternatively, incentives could play a major role in encouraging private land owners to participate in
these strategies. For instance, it may be practical to use buffers as utility easements for access to
infrastructure where necessary.

A similar process for protecting natural stormwater conveyances has been successfully used for many
years by other entities in New Mexico, including Southern Sandoval County Area Flood Control Authority
(SSCAFCA) and Albuguerque Metropolitan Arroyo Flood Control Authority (AMAFCA). SSCAFA’s use of
the Lateral Erosion Envelope (LEE) identifies areas that are susceptible to erosion and protects them
from development, allowing them to continue serving their stormwater conveyance functions.
AMAFCA’s use of the prudent line serves a similar purpose, facilitating development while protecting
natural water courses.

As arroyos form at the base of the Organ Mountains, they typically form a single channel but fan out
into a larger number of small tributary channels as they move westward over the terrain. These
tributary systems take up more square footage of the land, which becomes less suitable for traditional
developments that require filling, flattening and clearing of vegetation. Development must be sensitive
to existing landforms, and arroyo modeling can assist in this when using detailed information and
analysis. Major arroyos that are in city limits have relationships with alluvial fan tributary systems that
originate in the upper watershed, outside of the 100-year flood zone. incorporating upper watershed
data such as 2-foot contour lines can increase the precision and clarity in which development and arroyo
management decisions are made. Directing development toward relatively flat areas would reduce land
disturbance and destruction of vegetation in the uneven terrain of these small channel tributary
systems. Another strategy may be to propose a density gradient in a development that would include
larger rural lots close to the arroyo and denser, compact mixed-use streets further away from the arroyo
(see Figure 4).

There may be other strategies for development to further incorporate arroyo preservation and
management, and to address the financial obligations of land acquisition if the City were to purchase
privately-owned land. Some of these options are described below. It is also important to note the
relationship between improved arroyo management and costs that are passed on to the home owner,
thus directly affect overall housing costs in Dofia Ana County. A significant portion of county residents
lives at or below the poverty line. Costs for land acquisition and/or maintenance of open spaces are
passed onto property owners and in some cases the renters of the property. Policy would need to
address incentives, compensation or other means (such as acquisition by the City) to preserve arroyos

45 “Recovering from New Mexico’s Floods,” October 3 2013, New Mexico State University Frontera NorteSur.
http://fnsnews.nmsu.edu/recovering-from-new-mexicos-floods.
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and other open spaces. Policy would also need to address affordable housing in the land preservation
context.

Land trusts are widely recognized as an effective means of conserving natural land and open spaces. Not
to be confused with a land bank, which seeks to repurpose underused, abandoned, or foreclosed
property, a land trust normally has a singular purpose to preserve sensitive natural areas, farmland,
ranchland, water sources, cultural resources or notable landmarks. Many different strategies are used
to provide this protection, including outright acquisition of the land by the trust. In other cases, the land
remains in private hands, but the trust purchases a conservation easement on the property so that it
won’t be developed.

Conservation easements are not frequently used in this region, but they offer an effective means of
protecting sensitive environmental areas. A conservation easement is a legal agreement between a
landowner and a land trust or government agency that permanently limits uses of the land in order to
protect its conservation values. It allows landowners to continue to own and use their land, and they can
also sell it or pass it on to heirs. A landowner who donates a conservation easement to a land trust gives
up some of the rights associated with the land but it offers great flexibility for the landowner for
watershed improvements to be planned, designed and installed. An easement may apply to allor a
portion of the property, and need not require public access. Each conservation easement is crafted to
meet the needs of the landowner while not jeopardizing the conservation values of the land. The size of
the parcel can range from just a few acres, such as a pocket nature preserve, to hundreds or even
thousands of acres.

Land protection measures could be used effectively to designate privately-owned buffers as linear parks,
buffers or protected open space. Building on only one side of the street (referred to as a “single-loaded”
street) allows enhanced views for those purchasing homes across from an arroyo. It also provides
opportunities for linear parks and trails, both of which could be credited toward park impact fees.
Single-loaded roads increase safety for open space users and nearby property owners by providing
visibility for surveillance and monitoring, as well as improving accessibility for park users and improving
access for emergency response. Since a developer would be choosing to leave developable land open,
the overall costs of developing that area would inevitably be higher. If an arroyo buffer has not already
been withdrawn from development and is privately owned, a tax deduction through a conservation
easement or some other incentive would have to be determined.

Buffers would allow arroyos to shift and move naturally
and would provide many positive outcomes, including:
added soil stability; less structural loss due to
erosion/flooding; more desirable open space; more
wildlife corridors and wildlife viewing opportunities; and
preservation of native vegetation.

Graphics: Peter Bennett
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Figure 4 Rural-to-urban transect

The transect is a geographical cross-section of a selected environment and an effective master planning tool that guides the
placement and form of buildings and landscape and allocate uses and densities. Many communities are organized this way,
providing a natural gradient of development from urban center to natural edge.

Graphic: www.planetizen.com.

Linear parks and trails adjacent to development
enhance the views for property owners. A
conservation easement could provide a tax break
for the owner, a different incentive could be
devised, or the acreage could be purchased by
the City. This is Pinnacle View Drive adjacent to
the Little Dam Arroyo. Photo: Peter Bennett.
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These illustrations, from the E| Paso Comprehensive Plan (2012), show how transect zones that included protected open space
and parks can be applied to individual neighborhoods and sections of the city. Graphic: Plan Ef Paso, volume 1.
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On the West Mesa, hillside and escarpment developments present several issues that are more
complicated than developments on relatively flat land. These include topography and geometry, slope
stability, velocity of stormwater runoff, erosion, and access (emergency and non-emergency). Hillsides,
mountain terrain, and escarpments are generally unstable landforms to begin with, and disturbance can
increase their instability and potentially require additional structural support to ensure infrastructure
and slope stability. With many shifts in grade and elevation, density gradients could be used
successfully here with denser development to the west on flatter terrain.

The City’s Comprehensive Plan 2040 proposes a ‘Future Concept Map’ which includes conservation areas
consisting of areas with historical, cultural, environmental value or open areas that could become
community assets and are worth preserving, such as arroyos and hillsides (Goal 35, Policy 35.1). At
present, the 2001 Zoning Code as amended has three zoning districts related to open space and arroyos:
Flood Control (FC); Open Space-Recreation (OS-R); and Open Space-Natural/Conservation (OS-NC).
However, these are not frequently used as a means to permanently preserve natural environments
because they are voluntary options. Providing incentives to expand the use of the OS zoning districts in
developments would further accomplish the protection of sensitive areas that have been identified by
the public as valuable resources.

Low impact development (LiD) and green infrastructure (Gl) techniques can reduce the volume of runoff
that reaches arroyos. Traditional stormwater management design has been focused on collecting
stormwater in piped networks and transporting it off site as quickly as possible, to an arroyo, a
constructed channel, a large stormwater management facility (basin), or a combined sewer system
flowing to a wastewater treatment plant. LID and Gl techniques are newer practices intended to lessen
runoff at its source. They address these concerns through a variety of techniques, including strategic site
design, measures to control sources of runoff, and thoughtful landscape planning. LID aims to restore
natural watershed functions through small-scale treatment by designing hydrologically-functional sites
that mimic predevelopment conditions. GI includes approaches and technologies to infiltrate,
evapotranspire, harvest, and reuse stormwater to maintain or restore natural hydrologies.*

However, some GI/LID practices aren’t appropriate in all cases. At times, residential on-lot ponding can
be an ineffective strategy. This is because ponds are often filled in or not maintained properly so their
water retention and infiltration properties diminish. Increasing education and awareness of the
importance of these structures and other GI/LID techniques could improve overall management of
arroyo systems by reducing runoff in some cases.

Other communities in the southwestern U.S. have successfully integrated land conservation, water
harvesting and other GI/LID techniques, and preservation of the natural terrain into attractive,
functional and affordable developments:

e Mesa del Sol in Albuquerque, NM includes parks and other public landscaped areas that
have been designed using native, drought-resistant plants and a reclaimed water system
that is used for non-potable uses like outside landscaping. Homes include rainwater
harvesting and other water-saving features.

e Village Homes in Davis, CA utilize a natural drainage system that includes a network of creek
beds, swales and pond areas to allow rainwater to be absorbed into the ground rather than

46 EpA NPDES Stormwater Program Overview: http://cfpub.epa.gov/npdes/home.cfm?program_id=6
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carried away through storm drains or detention ponds. Besides helping to store moisture in
the soil, this system provides a visually enhancing backdrop for landscape design.

e The Civano development near Tucson, AZ is based on a tenet for development to tread
lighter on the land through innovative design. Civano began by setting aside 35% of the land
area for natural or enhanced open space. Community orchards, linear parks, pedestrian
trails, bike paths, environmentally friendly recreational facilities, and preserved desert wild

lands are all integral to the community's design.

It is important that our community balance the costs, types and quality of development against the long
term value gained by preserving landscape views and open spaces associated with arroyo systems. The
impact that open space can have on property values may actually underestimate the value of open
space, by excluding the nonmarket values associated with passive uses, such as recreation or just

knowing that open space exists.”

CONVENTIONAL SUBDIVISION

Cluster subdivisions, also referred to as
conservation subdivisions, (below) provide
efficient use of the land while substantially
preserving open space, scenic views, historical
features, natural drainage systems, native
vegetation, wildlife habitat, viable agricultural
land, or other desirable features of the natural
environment. Graphics: Peter Bennett.
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Watersheds

As a community expands and grows, the amount of impervious surfaces from development changes the
nature of watersheds and how they function. Over time, a stream becomes graded, which means that
an equilibrium was reached between channel slope (gradient), channel characteristics, available
discharge, and load (debris). Stream banks and channels are relatively stable under graded conditions.
But this balance can be upset by changes to land cover and surface characteristics of the watershed.

47 The Economic Benefits of Open Space, Recreation Facilities and Walkable Community Design, Active Living
Research, Robert Wood Johnson Foundation, May 2010. www.activelivingresearch.org
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Development and other changes to land cover can increase the amount of impervious surfaces, alter the
density of arroyo channels, increase the volume and velocity of stormwater, and change the amount
and type of material that arroyos convey. Ultimately, these changes can divert much of the surface
drainage to underground storm sewers. Stormwater events and resulting floods can strike with little
warning, can travel at extremely high velocities, and carry a tremendous amount of sediment and
debris. Changes in land cover can also alters the physical configuration and stability of stream channels,
changing vegetation patterns and potentially reducing their value as wildlife habitats.

Enhancing and improving existing channels and arroyo systems can allow them to withstand erosion
caused by turbulent flood and debris flows. Such enhancements and improvements require careful
design, proper implementation and sufficient maintenance in some cases. Development on or near an
arroyo should not increase downstream peak flows. Studies can be performed for such development to
ensure it does not change the direction of an arroyo or have negative downstream effects. Erosion
control techniques like culverts and arches can maintain flow path and protect from erosion. The
location of erosion control structures is important: constructing them where a flow path has been or is
likely to be altered, or downstream of a road crossing (where increased flow velocity is likely) can assist
in maintaining a healthy arroyo system where development has already occurred.

Floodwaters may pass safely through an alluvial fan system if the existing channels and banks are
protected. Because alluvial fans represent critical sites of sediment routing in mountainous watersheds,
including a fan analysis in an arroyo characterization mode! may provide a fundamental tool for
assessment. In addition, mapping alluvial fans could provide quality risk assessment data and suggest
additional mitigation actions that assessing arroyo characteristics may not provide alone.

Stormwater Management, Impacts and Risks

When stormwater is absorbed into the ground, it is filtered and ultimately replenishes aquifers or flows
into streams and rivers. In developed areas, however, impervious surfaces such as pavement and roofs
prevent precipitation from naturally soaking into the ground in an evenly displaced manner. Instead,
water collected from impervious surfaces gathers and flows more rapidly into storm drains, sewer
systems, and drainage ditches and can cause:

Downstream flooding

Stream bank erosion

Increased turbidity (muddiness created by stirred up sediment) from erosion

Habitat destruction

Changes in the stream flow hydrograph (a graph that displays the flow rate of a stream over a
period of time)

¢ Combined sewer overflows

e Infrastructure damage

e (Contaminated water

As runoff flows over the land or impervious surfaces, it accumulates debris, chemicals, sediment or
other pollutants that could adversely affect water quality if the runoff is discharged untreated. In
addition, most stormwater discharges are considered non-point sources (NPS) and require coverage
under the U.S. Environmental Protection Agency’s (EPA) National Pollutant Discharge Elimination System
(NPDES) permit. Stormwater discharges from construction activities (such as clearing, grading,
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excavating, and stockpiling) that disturb one or more acres, or smaller sites that are part of a larger
common plan of development or sale, are regulated under the NPDES stormwater program. The NPDES
program requires the City to have a Small Municipal Separate Storm Sewer Systems (MS4s) permit for
such construction activities. This includes a USEPA Construction General Permit requirement, where
BMPs are mandatory during construction in order to control stormwater discharges; post-construction
activities require runoff containment, revegetation or ponding are two ways to accomplish this.

Mitigating stormwater pollution by reducing impervious surface and preserving open space for drainage
are examples of green infrastructure techniques. Although many green infrastructure strategies are not
approved by the City at this time, developers and contractors understand the need for better
stormwater management and have made changes to their practices independently where permitted. As
we become more knowledgeable about these techniques and the benefits they bring, the City can
incorporate these mitigation practices as acceptable means of drainage design. Studies should be
conducted using green infrastructure techniques to gain more confidence in implementing these
practices, which can achieve proper drainage performance, flood safety and cost effectiveness.

Cisterns and rain barrels are a cost-effective way t6 collect and store water for garden
and lawn irrigation and would keep the water out of storm drains.
Photos: www.epa.gov

Bioswales are vegetated, mulched or xeriscaped channels that provide
treatment and retention as they move stormwater from one place to
another. Swales slow, and filter stormwater flows. As linear features,
vegetated swales are particularly suitable for draining water from streets
and parking lots. Photo: Dave Leonard Tree Specialists,
www.dlarborist.com

Permeable concrete and pavers
allow rain to seep into the
ground. Permeable paving can
capture and soak in up to 80 to
100 percent of the rain that
lands on it and can reduce
construction costs for
residential and commercial
development by reducing the
need for drainage features.
Photos: www.epa.gov.
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Sometimes, BMPs are not implemented properly or sufficient maintenance is not provided following
construction. The City has begun to address this by dedicating additional staff and resources to
inspection and enforcement of existing regulations. Policies calling for enforcement of BMPs may
further improve these practices.” The use of structures to protect from flooding is sometimes
necessary and even desirable, but structural floodplain management should not be the primary
mitigation plan. Because areas exist that are already fully developed and near a flood hazard, it is
necessary to thoughtfully explore some appropriate structural methods as part of an overall plan in
order to protect existing property.

Upstream debris barriers stop or reduce the movement of debris down a channel system. Debris
barriers may be permanent structures in the watershed or constructed as temporarily control measures.
Either way, these structures allow flood waters and fine grained sediment to pass through but stop
larger sediment, rocks and vegetative material from flowing downstream. Debris barriers are one
example of an engineered watershed improvement designed to manage the effects of stormwater.

Like many urban communities, Las Cruces relies on drainage channels, storm sewers, and other
expensive infrastructure to deal with localized flooding from sudden storms. Both public and private
landowner tax dollars pay to clean up nonpoint-source pollution caused when water transports
contaminants from parking lots and other impermeable surfaces. But natural hydrologic systems
recharge and cleanse the watershed from NPS pollutants. Undeveloped areas (i.e. natural land) provide
a natural nonstructural floodplain management BMP because the land has not yet been altered with
structures subject to the effects of flooding. In addition, NPS pollutants in discharge from urban runoff
can affect EBID agricultural drains and may put the District’s agricultural exemption from NPDES
permitting at risk.

At the Rio Grande, the levees are intended to keep flows from leaving the river into the surrounding
land during a flood event, that is, away from the river. This hinders runoff from arroyos and watersheds
that flows toward the river in times of flooding. Elephant Butte Irrigation District’s (EBID) drain and canal
system flows mostly north to south, creating multiple impediments to arroyos and channels reaching
the river. These drains and canals were not designed for storm flows, and were not designed for the
increases in storm flow runoff associated with recent development.

Watershed conservation has proven to be a cost-effective alternative to expensive structural BMPs.
Also, water sources can become polluted when sediment, pesticides, oil, animal waste and other
contaminants wash into them from impervious surfaces. Conserving land and re-establishing vegetation
along the sides of arroyos and other stream beds can help prevent this pollution. Vegetation also assists
in bank stability and water quality mitigation within watersheds. Roots of riparian plants filter and
remove suspended materials. Plants and algae use and remove such nutrients as nitrogen and
phosphorus. Bacteria, fungi, and other microorganisms decompose organic material.* These are
important functions of a healthy watershed.

The most significant hazard to public safety along incised channel reaches is often related to lateral
erosion into infrastructure and adjacent property rather than flooding, because the capacity of the
incised channel is typically quite large. All of the soils in Dofia Ana County are considered highly

48 For the EPA’s National Menu of BMPs, go to http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm
49 “E¢o Tipping Points: How a Vicious Cycle Can Become Virtuous.” Amanda Suutari and Gerald Marten. Earth Island Journal 22,
no. 2 (Summer 2007).
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erodible.*® Wind, rainfall, soil moisture, the type and size of soil particles, and the condition of the soil
surface (e.g. vegetated, barren, or disturbed) all determine how much erosion occurs. The unstable and
erosive nature of soils in the arroyos are what makes it so difficult to predict how an arroyo will change
in any given flood event. As shown below, unchecked erosion could eventually reach a point at which
retaining walls, accessory structures, or infrastructure would have no support and fall away.

Sediment that is eroded during the incision process is carried downstream where it can deposit in low
energy zones, decreasing channel capacity and potentially increasing the flood hazard in the
depositional zones. Stormwater generally develops a flowpath in the hillside areas and follows existing
arroyos that are in its natural path. Just as on the East Mesa, development on our western hillsides
creates impervious surfaces and modifies storm flows, which can lead to increased erosion. Excessive
incision can also remove natural vegetation and destroy habitat adjacent to the channel.

Besides their unsightly appearance,
canalized arroyos increase runoff volume
and water velocity, thus contributing to
flooding and erosion downstream. This is a
section of the South Fork of the Las Cruces
Arroyo, east of Roadrunner Parkway.

Natural areas reduce runoff volume while
providing wildlife habitat. Most of the
arroyos in our region have great potential for
restoration and preservation. This is a
different section of the South Fork of the Las
Cruces Arroyo, further east.

(Photos by Peter Bennett.)

Another problem associated with erosion is damage to culverts under road crossings, usually caused by
flood waters eroding culvert entrances or outlets and road embankments, and usually resulting in a full
or partial washout, or misalighment of the culvert. Damage or failure of a culvert could be due to
insufficient culvert capacity and/or inefficient end sections (mouth of the culvert), so appropriate
hydrologic analyses of flood peaks and volumes, and applying appropriate culvert design criteria are
both important. It is important to make a careful determination of the cause of the damage, as different

50 Soil Survey of Dona Ana County New Mexico.
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causes require different mitigation. Also, mitigation applied inappropriately could actually increase risk
to the facility or other structures in the floodplain.*

In its simplest sense, an arroyo is only a drainage path. But with closer inspection it can be seen that the
curves, width, and grade are all dynamic properties and continually seek a balance in response to its
most recent flood event. For these reasons urbanization along banks inherently carries a higher risk for
instability than does development further away. Some of the risks include 1) bank mass failure from
bank instability through undercutting erosion or overloading of stormwater through development, 2)
weaknesses from previous mass failure events, and 3) water flow regime risks by flooding of zones that
have moved downward to place them below a 100-year flood elevation.

Further analysis of a given arroyo would identify many of the risks of urban development outside its
flood zone boundary. This would help determine its inherent stability and likelihood of erosion and
erosion speeds, and would identify historic failures within the embankment. This information could be
used to help determine any necessary buffer distance for arroyos that have not yet been developed.

The solution to this severe flooding problem near Rinconada was to broaden the channel and line it with concrete. The
banks were seeded with native grasses and an erosion fence was added.

1 Randolph Langenbach, Conservationtech.com: http://www.conservationtech.com
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Flooding near the Sonoma Ranch Golf Course
inspired a simple and inexpensive naturalistic
erosion measure (below) which preserves natural
vegetation and blends in with the surrounding
terrain. Both photos: CLC Public Works Dept.

This photo illustrates what can happen when
development restricts a natural channel,
Continued erosion could eventually reach the
point at which the retaining wall would have no
support and would fall away. The photo below
illustrates a quick and inexpensive (although
unsightly) fix for the erosion problem. All photos:
CLC Public Works Dept.

47



656

Utilities and Infrastructure

City utilities oftentimes place sewer interceptors in or near arroyos. These interceptors receive flow
from a number of other sewer lines for transport to one of the three wastewater treatment plants
operated by the City. Challenges with the location of these interceptors in or near arroyos can occur
despite the installation of erosion control structures, such as rip-raps or check dams. For instance, since
the soil is disturbed to bury the lines, the soil becomes more susceptible to erosion during a flood event
and infrastructure may become exposed. Exposure may also occur when stormwater creates higher and
faster runoff. In addition, water and gas mains and services are to have 5-foot minimum cover and
sewer mains a 6-foot cover, as measured from the bottom, or floor, of the arroyo. But as arroyo floors
erode with rain events, there is a risk of exposure, regardless of how deep the pipes were initially
buried.

A cost-benefit analysis may warrant the efficiencies gained by locating interceptors or other utilities in
or near arroyos. If warranted, updated design and installation procedures could help to ensure the least
amount of disturbance to the arroyo environment. For example, when road crossings are constructed,
arroyos become semi-closed channels that have limited or restricted access from a bridge or street.
Most (if not all) of these bridges do not have large enough culvert openings to drive through, and bridge
design typically doesn’t include an access ramp for maintenance vehicles or a vactor truck. Without
proper design to allow access, arroyo disturbance potentially increases when City staff needs to reach
manholes or exposed pipes that cross or lie on the arroyo floor. According to the City’s Utilities
Standards, manholes must be accessible by 2-wheel-drive vehicles 24 hours a day and must be
approachable by a dedicated 15-ft. (minimum) right-of-way or City utility easement.>? However, this is
very often not the case due to space constraints.

On the West Mesa, infrastructure such as utility lines and roads are more expensive to install and
maintain due to a more hilly terrain. Access becomes more difficult to provide because hillside roads are
generally narrower, do not always provide secondary connection due to physical constraints, and can be
easily blocked or narrowed due to on-street parking.

52 City Utility Standards Sections 504, Sewer Lines Outside of Street/Road Right-of-Way, and 510, Manhole Design Criteria,
www.las-cruces.org/Departments/Utilities
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Exposure around the manhole indicates incision in this reach of up to 2 to 3 feet in this area. Note that some of the
exposure could also be due to lateral movement of the low flow channel. This is the Alameda Arroyo looking
downstream (west) from Roadrunner Parkway. Both photos: USACE Sediment Transport Analysis Report

Exposed pipeline in an incised reach of the South Fork Arroyo downstream (west) from Roadrunner Parkway.

Flood Control Dam Functionality

Several of the flood control/detention dams listed on page 29 are within the East Mesa watershed.
Some dams were built at the request of residents and were designed to protect those residents, but
most were built with a lower hazard in mind and present a potential risk to those who have developed
below them since their installation. Maintenance of these structures has been neglected over the past
30-40 years during which time the pool areas have experienced extensive sediment deposition and
build-up. This has impeded the primary outfall of most of the dams and diminished their storage
capacities. These dams were originally intended to protect agricultural land, not urban or rural
development. The City’s Storm Drain Master Plan of 2006 found that:
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“Under current conditions, the effectiveness of the Civilian Conservation Corps (CCC) dams as flood
control structures is questionable; their main role at this time appears to [be] control and retention
of sediment.” >3

According to the Natural Resources Conservation Service (NRCS), many of the dams are approaching the
end of their planned service life and will require rehabilitation to continue to function safely. To ignore
these dams will eventually place life and property at risk.>

The key areas where additional technical information is needed to support dam rehabilitation activities
are summarized as:

» Technology for predicting performance of dams during extreme hydrologic events.

« Improved means of characterizing reservoir sediment quantity, quality, and distribution.

* Improved tools and guidance documentation for efficient application of current technology at the
field level.

« Improved technology and tools for predicting the environmental impacts of dam failure.

o Improved procedures for predicting the response of channel and reservoir systems to change.

« Improved procedures for evaluating the short and long-term impacts of dam removal.

The Agricultural Research Service (ARS) and the NRCS have cooperated in the development and
application of design criteria for flood control structures and channel stabilization measures. Over the
past 60 years, achievements such as the development of tools to predict upland erosion, sediment
delivery, and stream channel stability have contributed to improved reservoir design. ARS has also
worked closely with NRCS in the development of design criteria for flood control project components
such as spillways and stilling basins that allow the dams to operate effectively. Joint efforts in the area of
software development for technology application are continuing to result in improved tools for design
and analysis of dams and systems.

There are different options for dams to provide flood control functionality for Las Cruces. These could
range from larger dams and reservoirs just outside developed areas, to a series of smaller dams
strategically located through the extent of the arroyo system. These dams also represent the potential
for wetlands and habitat where wetlands never existed before, but such repurposing could have impacts
on the flood control function of the dams. Assessments on effective and desirable flood control
structures would need to be addressed when considering upgrades or rehabilitation of the dams, and
would involve the State Engineer‘s Office of Dam Safety, the NRCS, the Dona Ana County Flood
Commission, the USBOR, the, private property owners and many other entities. In addition, the recent
designation of the Organ Mountain Desert Peaks National Monument may impact owners’ ability to
maintain their dams, depending on the management plan created by the U.S. Bureau of Land
Management.

Since the City has limited control over the fate of these dams (with the exception of the Villa Mora,
Sandhill Arroyo and Las Cruces Dams), policies addressing upgrades and rehabilitation are not included
in the AMP. However, the City fully supports a regional stormwater management strategy that fulfills

53 City of Las Cruces Storm Drain Master Plan, 2006, Bohannan Huston Inc.
54 Rehabilitation of Aging Watershed Flood Control Dams. U.S. Department of Agriculture Technology Fact Sheet,
May 2001. www.nrcs.usda.gov
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the programs of all entities and would participate as a regional partner in efforts to mitigate problems
associated with improving dam functionality.

Factors that need to be considered include the costs for rehabilitation (including technology that would
aid in decision-making), the values of downstream development which would be at risk due to dam
ineffectiveness, and whether or not these flood control dams would be the best way to handle
stormwater runoff. Other methods, including larger dams, designed channels to redirect flows where
development has taken place downstream or ponds may be more effective. But the Las Cruces,
Alameda, North Fork, and South Fork Dams are important to the overall drainage of the East Mesa
watershed because they play a major role in the watershed’s hydrology.

Weather and Climate Variability

One does not have to accept theories about climate change to understand that the unpredictability of El
Nifio, La Nifia and the North American Monsoon makes it difficult to plan for storm events and flooding,
and makes it all the more important. Monsoonal rainfall events in southern New Mexico tend to be
short and spotty, with intense, local storms drenching some neighborhoods but not others. Rising
temperatures and increased storm activity have occurred simultaneously, although the timing,
intensities and frequencies of storms change from region to region and from year to year and may not
be related to climate change at all.*® It is worth noting, however, that the increased droughts, fires,
flooding and severity of storms recorded in the last ten years have all occurred with a warming of only
1.3°F ¢ and scientists project that Earth's average temperatures will rise between 2 and 12 degrees
Fahrenheit by 2100.% In the Southwest, temperatures since 2000 have risen about 1.5°F from recorded
averages.

Many regions are experiencing more frequent and severe heat waves while experiencing more intense
rainfall, as well. Scientists theorize that changing the average global temperature by even a degree or
two can lead to serious consequences and predict that for about every 2°F of warming, we can expect to
see:

e 3—10% increases in the amount of rain falling during the heaviest precipitation events, which
can increase flooding risks.

e 5—10% decreases in stream flow in some river basins, including the Rio Grande.

e 200%—400% increases in the area burned by wildfire in parts of the western United States
which increases the likelihood of soil erosion and flooding in burned areas.*®

55 “Understanding the Southwestern Monsoon,” Jack Guido. Southwest Climate Network, 2010.
www.southwestclimatechange.org

56 “Understanding Climate Change: A Primer,” Woods Hole Research Center, 2014. www.whrc.org

57 America's Climate Choices: Final Report. National Research Council, 2011. The National Academies Press, Washington, DC,
USA. http://nas-sites.org/americasclimatechoices/

S8 Climate Stabilization Targets: Emissions, Concentrations, and Impacts over Decades to Millennia. National Research Council,
2011. The National Academies Press, Washington, DC, USA. http://nas-sites.org/americasclimatechoices/
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This map shows the average increase in air temperature in the Southwest compared to long-term averages (1901-2013).
southern New Mexico has experienced an average increase of 1.5° F in the last decade. National Climatic Data Center,
National Oceanic and Atmospheric Administration (NOAA), 2014, www.ncdc.noaa.gov/oa/ncde.html

The high costs associated with extreme and variable weather is something to keep in mind during
discussions about development and arroyo management. Most climate models indicate that the
Southwest will become drier in the twenty-first century, and that there will be increased frequencies of
extreme weather events, including drought, flooding, and heat waves. Increasing temperatures are

expected to alter precipitation patterns (i.e. volume, frequency, and intensity) and correspondingly alter
regional stream flow patterns.®

59 |PCC 2007

60 Climate Choices for a Sustainable Southwest,” from The Assessment of Climate Change in the Southwest United States.
Available at http://swcarr.arizona.edu/content/about-report. P 286
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Temperatures Worldwide, 1901-2013
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This figure shows how annual average temperatures worldwide have changed since 1901, when reliable temperature data began
being collected. In the early part of the 20t century, temperatures were slightly below normal. The first significant heat wave
occurred in the mid-1930s, but steady and sharp increases in temperature began to occur in the late 1970’s. National Climate
Data Center, National Oceanic and Atmospheric Administration (NOAA), 2014. www.ncdc.noaa.gov/oa/ncde.html and
www.epa.gov/climatechange/indicators

Typically, arroyo capacity is analyzed with respect to the 100-year storm event, to assure no
development occurs within the inundated areas. With predicted increases in intensity and frequency of
storms, arroyos will have to carry a greater amount of water than they currently do and will flow beyond
the 100-year flood boundary.

Short- and long-term perspectives on disaster risk management and adaptation to weather extremes
can be difficult to reconcile. But community vision changes over time and development decisions are
framed by tradeoffs between competing prioritized values and objectives. In other words, what we want
today may not be what we want tomorrow. A proactive approach would not necessarily commit our
community to a different vision, but would simply prepare us for whatever it may be. Planners,
developers and elected officials will face choices to react to extreme storms and flood events or to take
steps that could help head off some of the more damaging and expensive results of them. In the long
run, better planning and erring on the side of caution save money and could simultaneously make our
region better able to cope with the coming changes.®!

A regional stormwater management plan, based on thorough hydrologic modeling, may help identify
the most fragile land forms where development should not occur. If we consider potential extreme
weather events and climate change in determining locations of critical facilities and systems and more
fully incorporate natural systems to help control erosion and manage stormwater, we may be reducing

61 Melanie Lenart, Southwest Climate Change Network, March 2013, http://www.southwestclimatechange.org/node/16780
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disaster risk because we have a better understanding and acceptance of the natural hazards we may
face in the future.®

Vegetation and habitat

Mitigation measures to restore vegetation disturbed during development can be challenging because
vegetation generally takes a long time to establish in the desert environment. Also, since soil is
disturbed during construction, it is more likely to erode, making vegetation more vulnerable to
destruction.

Vegetation loss and desertification are issues with development as well. More impervious surfaces and
narrow channels diverting stormwater to arroyos cause increased velocities and flows. Devices such as
rip-rap, check dams and energy dissipaters are not always incorporated at drainage outlets that enter
arroyos, causing destruction of downstream vegetation. Those that are incorporated sometimes fail due
to poor design or insufficient maintenance.

Construction permitees in New Mexico are required to follow Section 9.4. of the NPDES

General Permit for Discharges from Construction Activities, which states that operators in New Mexico
have three years to establish a uniform perennial vegetative cover with a density of 70 percent of the
native background vegetative cover for all unpaved areas and areas not covered by permanent
structures. Other areas of the U.S. are required to revegetate areas in one year, but the EPA recognizes
the difficulty in arid desert regions and therefore has allowed a longer time period for this requirement
in New Mexico.

According to the Army Corps of Engineers’ East Mesa Watershed Study (2007), the relative scarcity of
perennial grasses that would be expected to occur in this area is a cause for some concern and perhaps
presents an opportunity for restoration. Typically native species like sideoats grama, black grama, fluff
grass, vine mesquite, tobosa, burro grass, alkali mallow and cane bluestem are very rare or absent
altogether across the East Mesa, but could be replanted as part of mitigation efforts following
construction.

Wildlife

As part of a healthy desert ecosystem, arroyos provide vital wildlife habitat and are natural east-west
wildlife corridors. It is important to have intact, unfragmented corridors so that wildlife can access
different parts of their home territory without crossing highways or arterial roadways. The East Mesa
Watershed has undergone significant changes over time, especially within the past two decades.®®
Before development, the watershed was largely comprised of Chihuahuan Desert vegetation, with
Chihuahuan Desert arroyo riparian communities, interspersed in the valley areas and along the arroyos.
However, these community types are experiencing increased pressure from development, grazing, and
other human uses. With development, wildlife habitats are encroached upon which can force
interaction with humans or the elimination of their ranges and areas altogether.

During the Army Corps of Engineers East Mesa Watershed Study (2007), many species of wildlife
expected to be present in the area were either absent or not observed. It has been speculated that

62 United Nations Office for Disaster Risk Reduction, www.unisdr.org/we/coordinate/hfa
63 East Mesa Watershed Study, U.S. Army Corps of Engineers, 2007.
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development and competition by other species or predation have caused this decline.%* Development
within the watershed has transformed the wide, uninhibited alluvial fan to a patchwork of subdivisions
that have restricted arroyo flows and segmented wildlife corridors and habitat. New roadways and
neighborhoods have interrupted connectivity and have made it nearly impossible for wildlife to travel
outside a very limited range. Although they have been reduced in size and diversity, some unfragmented
wildlife corridors could perhaps be identified and preserved. A requirement for arroyo buffers could also
benefit wildlife in appropriate areas.

Wildlife have adapted to changes caused by human presence and are drawn to garbage, gardens, pet food, and backyard
bird feeders. Left, Coyote: Albuquerque Journal. Middle, Collared Peccary aka Javalina: Encyclopedia of Life, http://eol.org.
Right, Desert Cottontail: New Mexico Tech, http://www.nmt.edu.
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Parks and Open Space

Arroyos are an important recreational asset. Runners, cyclists, equestrians and walkers use the arroyos
the open spaces adjacent to them on a regular basis. Encroaching development has threatened open
space recreational opportunities by limiting access to these areas through subdivision design. As an
example, subdivisions may reduce or limit pedestrian and bicycle access, may make no provisions for
trails and may reduce opportunities for amenities along arroyos due to development that is too close to
the 100-year flood zone boundary. This limits the value of arroyo systems as a multi-faceted community
asset. In addition to providing more trail possibilities, planning development further back from the 100-
year flood zone would also provide more privacy for property owners and would provide greater
flooding protection in higher risk areas.

Unfortunately, motorcycles and all-terrain vehicles (ATV) have disturbed vegetation and wildlife and
over time, leave a scarred landscape that isn’t easily returned to a natural state. Signage and perhaps
fencing in specific areas may help with this as will education and raising awareness of the value of the
natural environment. Providing dedicated ATV areas may also reduce the overall damage to natural
areas.

Equestrians often travel along arroyo bottoms but crossing under thoroughfares is difficult because
bridges are generally too low to ride under. Increased demand for natural areas, trails and trail
connections, and equestrian amenities means there is a need for design standards for trail construction
and trail and road crossings that consider the needs of all users. These do not currently exist.

Suitable trails for equestrians have become increasingly hard to find, particularly close to urban areas.
Many trails prohibit equestrian use, fearing conflicts with other users and damage to the trail surface.
However, with proper design, a multi-use trail can accommodate equestrians while minimizing user
conflicts. Hard surfaces (asphalt and concrete) and coarse gravel can injure horse hooves, so loose or
compacted dirt trails may be called for in selected locations.

There may be opportunities for east-west linear parks along certain arroyos, but this has not yet been
studied in any great detail. Further analysis of arroyos based on geology and soil stability, vegetation,
slopes, drainage patterns, etc. will identify suitable areas for such parks. More important, thereis a
need for an identified funding source so that open space and arroyo buffers may be acquired by the City
and to ensure adequate maintenance and repairs are performed.

Buffers along arroyo systems can provide non-
motorized transportation for commuting cyclists and
pedestrians. Left: This mostly flat paved trail in Tucson
follows the banks of the normally dry Santa Cruz River
for 9.5 miles.

Photo: www.flickr.com/photos/lasertrimguy
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According to the publication Better! Cities & Towns, total U.S. driving has dipped then leveled off in
recent years, and per capita vehicle miles traveled (VMT) has steadily dropped since 2005. Per capita
driving is down 8.75 percent, and is now at 1996 levels.®® In other words, non-motorized transportation
networks are becoming increasingly important. There are very few connections in Las Cruces between
schools, neighborhoods, commuter bike routes and major commercial areas. Trails adjacent to arroyos
are part of the Mesilla Valley Metropolitan Planning Organization’s proposed trail plan and could easily
be factored into new development proposals in an effort to provide additional connectivity for non-
motorized transportation.

Passive recreation opportunities that incorporate arroyo systems can bring a boost to an area’s economy through tourism,
sporting events, and quality of life factors. Photos, clockwise from upper left: National Recreational Trails; BLM;
Albuguerque Journal; Arizona Foothills Magazine.

The Economy and Quality of Life

Today the U.S. economy is dominated by high technology and service businesses selling knowledge and
intellectual expertise. This economic sector is not tied to specific business locations or by the need for
certain kinds of transportation facilities or raw materials. With more freedom to choose a site,
businesses often select one with a high quality of life — including parks, aesthetics open space, and easy
access to the outdoors — in order to compete for highly trained, in-demand workers.®

Companies frequently relocate where their top talent wants to live, and that is most often in places of
natural beauty. When land is protected, the adjacent properties often increases in value, with homes
selling for 10-20 percent more than comparable homes without access to such areas. A survey by the

65 Better! Cities & Towns, Ithaca, NY 14851, June 2013. www.bettercities.net
6 “Conservation: An Investment That Pays.” Trust for Public Land, 2007, http://www.tpl.org
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National Association of Realtors concludes that new homebuyers value trails and natural areas above
any other amenity.*’

As quality of life becomes an increasingly important factor for business location, there will be a greater
demand for natural areas and passive recreation activities. Frederick Law Olmsted, designer of New
York’s Central Park, was one of the first people to suggest that parks could be paid for with increasing
tax revenues that resulted from rising land values adjacent to the park. In fact, studies conducted by the
Trust for Public Land have shown that investments in land conservation and open space return from $4
to $10 for every dollar invested.®®

Conserved land and open space can provide opportunities for eco-tourism as well. The Bosque del
Apache National Wildlife Refuge (NWR), which is located about 130 miles north of Las Cruces, is a
protected area with unique wildlife viewing opportunities. Recreational visits generate over $4.5 million
in tax revenue for the region. For every $1 of the NWR budget, there is a local economic effect of nearly

S8.

One method for estimating the economic value of open space and recreation areas that do not have a
market value is through hedonic® pricing methods. This statistical approach is used to link a good traded
in the marketplace (i.e. a house) with an environmental good (i.e. a nice view) that is not traded in the
market. According to a survey done by the Robert Wood Johnson Foundation, various research studies
conclude that the average household living half a mile from open space would be willing to pay 54,104
more for a home to live a quarter mile closer to the open space.” In addition, traditional neighborhood
development concentrates neighborhood density, allowing room for large open space areas.
Neighborhoods that feature open spaces, parks and greenbelts have been found to have higher home
sale prices, enhanced marketability and often faster sales or leases than conventional development.”

Key research results found by the Robert Wood Johnson survey include:

e Open spaces such as parks and recreation areas can have a positive effect on nearby residential
property values, and can lead to proportionately higher property tax revenues for local
governments.

e In general, urban parks, natural areas and preserved open spaces showed positive effects on
property values.

e Environmental protection, greenhouse gas reductions, and mental health benefits, as well as
recreational benefits, should be considered as indirect effects.

57 The Economic and Tax-Base Benefits of Land Conservation, Land Trust Alliance Factsheet.
www.landtrustalliance.org. 2003

8 1bid

6 Hedonic pricing is a model identifying price factors according to the premise that price is determined both by
internal characteristics of the good being sold and external factors affecting it. The most common example of the
hedonic pricing method is in the housing market: the price of a property is determined by the characteristics of the
house (size, appearance, features, condition) as well as the characteristics of the surrounding neighborhood
(accessibility to schools and shopping, level of water and air pollution, value of other homes, etc.).

0 The Economic Benefits of Open Space, Recreation Facilities and Walkable Community Design, Active Living
Research, Robert Wood Johnson Foundation, May 2010. www.activelivingresearch.org

" |bid
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e Natural area parks, on average, have the largest statistically significant effect on a home’s sale
price, holding all other factors constant. Value increase to homes located within 1,500 feet of
the following types of parks:

o Natural areas: 510,648
o Golf courses: $8,849

o Specialty parks: $5,657
o Urban parks: $1,2147

It is often more cost-effective for a community to maintain open space, which can control flooding, filter
water runoff, or help to mitigate air pollution, than to invest tax dollars in expensive infrastructure
projects to achieve the same function.” For developers, these economic benefits can translate into
reduced financial liability, faster sales and ultimately higher profits. The design elements of compact
developments may also present cost savings. Watershed areas that are used as a form of natural
drainage protection and open space also reduce construction and maintenance costs from stormwater
drainage systems.

Conservation easements have been a powerful tool to protect land from development by providing
federal tax breaks for donating land development rights. With a conservation easement, a property
owner gives some or all of the development rights on the property to a government agency or not-for-
profit (there are more than 1,700 local land trusts), and receives a federal income tax deduction for the
gift amounting to the difference in the value of the land before and after the easement is in place. The
land owner still owns the land and can continue to use it.

The Enhanced Easement Incentive is a temporary measure that was originally enacted by Congress in
2006, and repeatedly extended. The most recent extension, which was in effect until the end of 2013,
allowed a non-farmer donor to use a conservation donation deduction for up to 50% of his gross income
in any year, up from the normal 30% that is a permanent part of the law. The temporary break also
allowed a donor to carry forward any unused write-off for a full 15 years, instead of the normal five.
Currently, there is a new measure before Congress which would make the incentive permanent and
would allow modest-income landowners to receive significant tax deductions for donating conservation
easements that permanently protect important natural or historic resources on their lands.

72 pctive Living Research, Robert Wood Johnson Foundation, May 2010. http://activelivingresearch.org.
73 «Conservation: An Investment That Pays,” Kline, J., et al, 2009. Trust for Public Land, www.tpl.org
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CHAPTER 5. GOALS AND POLICIES

We are fortunate to be able to enjoy the arroyos for passive recreation activities, wildlife viewing and
other fresh air experiences. But it’s important to remember that first and foremost, arroyos exist as
natural stormwater conveyance systems and are an integral part of the desert ecosystem. In developing
policy guidance for arroyo management, our goals must further systematic flood control and drainage
functions, allow continuance of historic flows in arroyos, and protect arroyos in their natural state. If
those things are done well, we can continue to enjoy open space experiences for years to come.

This chapter is divided into four sections. Land Use addresses overarching issues related to
development and growth management. Environment focuses ways in which the land, vegetation and
wildlife can be protected. Community Facilities suggests policies to increase the use of arroyo systems
as community assets. Utilities and Stormwater looks at design standards for more effective and efficient
stormwater management, including erosion control, sedimentation, and utilities installation and
maintenance.

Goals and Policies describe what should be accomplished; Actions explain how they will be carried out.
The guiding actions to implement the goals and policies are listed in tables in Chapter 6, Administration
and Implementation. Many of the policies in this plan are limited to arroyos that are not already
privately owned or to arroyo areas that have not yet been developed. This will have to be determined
on a case-by-case basis as individual arroyo characterization modeling is carried out. Those that may
affect developed areas are limited to maintenance or mitigation issues, since flood control systems are
already in place. Some of the policies below will require changes to existing codes, including LCMC
Chapter 32 Design Standards and Chapter 37 Subdivisions. However, AMP policies provide guidance for
decision making but are not regulatory. As is the case currently, public and private development projects
follow codes that are in place at the time of development.

SECTION 1 -- LAND USE

Wise land use practices must balance the rights of landowners with the protection of our region’s
unique landscapes, arid vegetation and natural wildlife habitat. It is also critical that we increase our
ability to manage arroyos holistically by understanding the potential impacts of our actions on a regional
and watershed level. Development in the East Mesa area (and eventually on the West Mesa) should
logically occur from downstream to upstream so that downstream infrastructure can be in place before
upstream development occurs. It is also important that upstream flood control measures be engineered
sufficiently so that downstream properties are not adversely affected.

The major arroyos that are most important to the City in the context of stormwater management and
open space protection are the Alameda, Sandhill and Las Cruces Arroyos. As development moves
further away from the city center, managing other arroyos properly will also become a priority. The
Fillmore, Dofia Ana, Moreno and Torgugas Arroyos extend into the ETZ and will be impacted as our
community grows.

GOAL 1. Take a proactive approach to watershed management that takes into account existing
drainage conditions as well as conditions affected by future development.
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Policies:

1.1

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

669

Complete a detailed characterization of the main stems of each major arroyo so that it may
be managed for optimum protection, stabilization and resiliency.

Work with governmental agencies (BLM, SLO, etc.) to retain or dedicate their arroyos and
identified buffer areas to the City or County before public lands are sold for development.

tdentify critical and sensitive environmental areas and contiguous open spaces and protect
them from development using conservation easements, incentives, the Open Space (OS)
zoning designation, etc.

Develop public/private partnerships to develop funding strategies for acquisition and
maintenance of arroyo systems.

Clearly outline drainage or flood control modifications to arroyos in PUD concept plans and
master plans, and include necessary details in subsequent development processes for
review and approval purposes.

In areas that are in close proximity to arroyos, design and lay out lots and street locations in
a way such that the natural characteristics of arroyos, such as vegetation and contours, are
utilized. Site specific plans that address these issues rather than a standard design often
results in a safer, more cost effective result.

In new development proposals include intended pedestrian, bicycle and equestrian
connections between arroyos, thoroughfares and existing developments.

Allow green infrastructure techniques in development proposals as a way to manage storm
water before it reaches the arroyos.

Increase the availability of reclaimed (purple pipe) water that could be used for establishing
and supplementing native vegetation adjacent to arroyos.

identify areas adjacent to arroyos or sections of arroyos that may be suitable for linear
parks, trails or scenic corridors and provide incentives to create them.

GOAL 2. Improve the safety of the flood control dams and restore native vegetation in the storage

Policies:

2.1.

2.2,

2.3.

2.4.

pool areas.

Evaluate conditions of Sandhill, Villa Mora and Las Cruces flood control dams and prioritize
them for necessary mitigation, such as seepage and slope stability, pool area and spillway
capacity of each dam, etc., and identify responsible City departments for these actions.

Complete appropriate re-vegetation with Chihuahuan Desert native grasses following any
dam rehabilitation or maintenance activities that disturb existing vegetation.

In development proposals downstream of flood control dams, include an analysis of dam
effectiveness and potential flooding impacts to that development.

Support a regional stormwater management strategy that fulfills the programs of all entities
and participate as a regional partner in efforts to mitigate problems associated with
improving dam functionality.
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2.5.  Ensure that development, zoning, and land use changes do not impede flood control dam
maintenance or operations.

GOAL 3. Improve road crossing infrastructure to maximize drainage function
Policies:

3.1.  Design and/or retrofit existing arroyo crossings to limit or prevent a hydraulic
constriction/bottleneck under present conditions and for potential flows under future
hydrologic conditions. Failure to do so could lead to incision problems and hazards to
adjacent infrastructure and property improvements.

3.2.  Make maximum use of existing infrastructure and previously developed road crossings to
minimize encroachment into natural areas.

SECTION 2 -- ENVIRONMENT

Many opportunities exist for environmental restoration of riparian ecosystems on the East and West
Mesas. While it may be unrealistic to set goals to restore developed areas to historic riparian and
grassland ecosystems, it is possible to make significant strides in that direction. Desert riparian
communities that will survive with surface water flows along arroyos can be restored within the
watershed by various erosion control and arroyo stabilization techniques. Also, there are opportunities
for environmental restoration at the dam sites in the watershed.” Through sound development
standards, new development can adapt to existing natural environments, topography, soils, vegetation,
geology, and hydrology so that fragile land forms, natural wildlife habitat and wildlife connectivity are
protected.

GOAL 4: Protect and maintain natural vegetation within arroyo systems and mitigate damage that
may result from development.

Policies:

4.1. Without compromising engineering design standards, promote flexibility in planning and
landscaping development and utility installations that propose to retain the natural
characteristics of the terrain or preserve undisturbed tributaries that feed major arroyo
corridors.

4.2. When constructing and installing utility components, survey existing vegetation in arroyos
and design utility installations to disturb as little vegetation as possible.

4.3. Replace vegetation lost during construction by reseeding with Chihuahuan Desert native
vegetation following the requirements in NPDES 9.4.7°

74 ACOE East Mesa Watershed Study 2007

75 Construction permitees in New Mexico are required to follow section 9.4. of the NPDES

General Permit for Discharges from Construction Activities, which states that operators have additional time — up
to three years — to establish a uniform perennial vegetative cover with a density of 70 percent of the native
background vegetative cover for all unpaved areas and areas not covered by permanent structures. See EPA
Construction General Permit, http://cfpub.epa.gov/npdes/stormwater/cgp.cfm
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GOAL 5: Manage arroyos to retain wildlife corridors.

Policies:
5.1. Increase valuable desert wildlife habitat by evaluating areas within the watersheds where
native plant restoration is feasible.
5.2. Identify and map wildlife corridors so they may be protected from construction activities.
5.3. No fencing or walls may obstruct free flow of waters or debris.

SECTION 3 -- COMMUNITY FACILITIES

Strengthening arroyo systems as a community asset can improve quality of life and bolster our
economy. Las Cruces’ natural areas attract tourists and new residents to the community. In addition,
arroyos already provide occasions for outdoor recreation and non-motorized transportation for current
residents. But it is important that in doing so, the privacy and rights of residents living adjacent to the
arroyos are respected. Proper design of parks, trails, trail amenities, connectivity, equestrian facilities,
street crossings, parking, signage, etc. will result in opportunities that meet the needs of all users. The
Mesilla Valley Metropolitan Planning Organization (MPO) includes a Trail Plan map in their long-range
transportation plan, Transport 2040. Policies in the Arroyo Management should complement and
support the MPO’s goals.

GOAL 6: Minimize impacts created by development and human activities to realize the full potential
of arroyo systems as a community and economic asset.
Policies:

6.1. Create regional development and conservation guidelines for arroyos that cross
jurisdictional boundaries.

6.2. Identify and map those arroyos and open spaces that might serve as natural connections to
other public properties.

6.3. Promote neighborhood and subdivision designs that incorporate arroyos as neighborhood
amenities. These may include such things as street alignments that are placed between
developed areas and arroyos; open space corridors, linear parks, trails, etc.

6.4.  Put forth a Quality of Life initiative to help fund community amenities such as open space
acquisition.

6.5. Use adopted park impact fees or development waivers as incentives to developers to
designate open space, trails and connectivity, or a linear park on a case-by-case basis.

6.6. Work with other City departments and other agencies to develop strategies to prevent
illegal dumping in the arroyos, such as sign postings, Neighborhood Watch, Adopt-A-Spot,
increased patrols by Codes Enforcement officers, etc.

6.7. Incorporate linear parks adjacent to arroyos into the City’s Parks and Open Space Master
Plan in areas where an arroyo is suitable for such a park.

6.8. Create a promotional outreach campaign about recreation opportunities, nature and open
space experiences, etc. in the Las Cruces area.

63



672

GOAL 7: Achieve the goals of the MPO Trail Plan to create a continuous system of regional trails that

Policies:

7.1.

7.2.

7.3.
7.4.

7.5.

GOAL 8

Policies:

8.1.

8.2.

8.3.

8.4.

8.5.

integrates and connects arroyo systems.

Working from the proposed trails mapped in the MPO Trail Plan, identify areas where
arroyo trails may be located.

Provide adequate distance from residential development to protect privacy of property
owners and from roadways to provide safe pedestrian and bicycle passage.

Construct trails outside the designated 100-year flood zone boundary on an arroyo.

Update MPO Trail Plan to improve connectivity of trails between arroyos, parks and other
public open spaces, such as SLO and BLM land.

Identify potential trail locations that would be appropriate for accessibility and compliance
with ADA standards.

: Work with the Mesilla Valley MPO to create design guidelines that ensure trails suit the
characteristics of the arroyo, provide maximum usefulness and address pedestrian, cyclist
and equestrian safety.

Develop standards in the LCMC Chapter 32 Design Standards for arroyo trails according to
the characteristics of the arroyo and its available buffer area.

Design arroyo crossings to include appropriate measures such as signage, push button
signals or other features that will maximize safety, access and mobility.

Where applicable during the development design process, meet with adjacent
neighborhoods to discuss appropriate trail amenities for pedestrians, bicycles and
equestrians.

Where possible, locate parking, trail heads and amenities in such a way as to support a dual
use such as postal cluster boxes, playgrounds, parks, etc.

In partnership with the MPO, develop standards for park, trail and facilities signage, route
and wayfinding signage and an informational brochure identifying existing and planned trail
facilities.

SECTION 4 - UTILITIES AND STORMWATER MANAGEMENT

Safe and effective engineering standards for flood control, utilities installation, storm water conveyance
and water storage are important. But these designs should maintain the natural character of the arroyo
and minimize impacts of development so the arroyos function optimally and natural terrain is not
destroyed. This is also important to ensure historical drainage patterns are not altered.

The City promotes flexible design standards when channelizing and storing stormwater for development
adjacent to designated arroyos that will enhance the natural arroyo system. It should be noted that the
LCMC Chapter 34 (Drainage and Flood Control) may require more than minimum storm water standards
if arroyos on a site to be developed or immediately downstream of the site show evidence of increased
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flooding, accelerated erosion, channel erosion of sedimentation, as a direct result of conditions on the
site. These additional requirements may include buffer zones, re-vegetation of highly eroded areas, and
arroyo restoration or other erosion control measures within highly eroded channels.

GOAL 9: Create safe and effective engineering standards for flood control and conveyance while

Policies:

9.1.

9.2.

9.3.

9.4.

9.5.

maintaining the natural character of the arroyo and achieving visual harmony.

Keep arroyos in a natural or naturalistic condition to counteract erosion. Naturalistic
treatments could include such things as native vegetation and channel stabilization using
rock riprap, weirs, weirs, gabions, contouring, etc.

Do not alter a natural arroyo unless such a modification is shown to be without reasonable
hazard and liability, and there are no adverse impacts to public and private infrastructure,
habitats and open space. Altering a drainage path may create new and unpredictable fiood
responses.

Replace vegetation in areas that are disturbed during construction, in accordance to NPDES
9.4. This includes a well-established mixture of native grasses, forbs, and other ground cover
to help reduce sediment movement.

In laying out adjacent street systems, keep drainage outfall structures to the minimum
needed to maintain a naturalistic arroyo treatment.

Pursue innovative methods of funding storm water management practices. Special funding
could include user fees, special taxation, tax incentives, grants, conservation easements, and
Public or Private Improvement Districts.

GOAL 10: Minimize soil and slope instability, erosion, sedimentation and water run-off to protect

Policies:

10.1.

10.2.

10.3.

10.4.

10.5.

water quality and the natural characteristics of the land.

Use public education to raise awareness level of the general public and the
construction/development community in regard to urban runoff, non-point source pollution
and other watershed-related issues.

Strengthen the permitting and inspection process to improve compliance with the EPA
NPDES MS4 permit and Construction General Permit

Do not discharge stormwater runoff directly into arroyos. Direct discharge into a settling
pond, impoundment or other solution designed to stop or slow water before it reaches the
arroyo. This will assist in bank stabilization by minimizing erosion and promoting growth of
native vegetation.

Extend drainage structures completely into the arroyo bottom, extending to the arroyo flow
line, and matching the natural terrain.

Confirm that a Notice of Intent (NOI) to the Environmental Protection Agency (EPA) has
been submitted before issuing grading permits.
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10.6. Place fills in such a way that they do not cause encroachment upon arroyos or other natural
drainage ways.

10.7. Use Best Management Practices (BMPs) related to NPDES compliance to reduce pollutants
from storm water.

10.8. Apply credits to the FEMA/Community Rating System (CRS) program for those projects
adopting the management practices in the CRS program plan. This will provide additional
flood protection and cost savings.

GOAL 11: Improve the safety and efficiency of utilities installation to better protect the natural
environment.

Policies:

11.1. Bury utilities to a depth as determined through a soil stability analysis and to meet
requirements outlined in the City Utilities Standards. In some cases this may be deeper than
the minimum standard.

11.2. Design utility crossings to minimize damage to flora and fauna and to minimize changes in
surrounding natural grades.

11.3. Replace desert vegetation lost during utilities installation as per NPDES 9.4.
11.4. Provide erosion control measures for infrastructure built in arroyos.

11.5. Provide appropriate access provisions to infrastructure and other facilities in arroyos and
along their buffers to provide for necessary operation and maintenance.
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CHAPTER 6. ADMINISTRATION AND IMPLEMENTATION

The City’s comprehensive planning framework begins with broad goals defined in Comprehensive Plan
2040, and is referred to as “Level 1” within the framework. More detailed plans, Level 2, include
community planning blueprints and neighborhood, corridor and technical plans. The Arroyo Management
Plan (AMP) is considered a Level 2 technical plan. In order to accomplish goals and policies in these Level
2 plans, Actions are identified, some of which lead to regulations in our codes, such as the Zoning Code,
Development Standards, Subdivision Code and other related chapters in the City’s Municipal Code. Goals,
Policies and Actions are defined as:

Goals represent an ideal future condition or leng-term end state that the City strives to
achieve, but which are not necessarily measurable.

Policies are statements that guide action and imply clear commitment toward achieving or
advancing a goal.

Actions identify procedures, programs, or techniques City departments and/or other
entities accomplish on a day-to-day basis that will make the policies and goals a reality.

The last step is in this process is implementation, during which most of the actions are carried out.
Actions in the AMP involve changes to codes, strengthening enforcement of these codes, educating the
public, and regulating the City’s own practices in such a way that we meet or exceed the minimum
requirements. In some cases, regulations and practices that are not already reflected as policies in the
AMP will have to be added later as a plan amendment. In this way, policy and practice are consistent
and support the same purpose. Listed below are actions that address goals in the Land Use,
Environment, Community Facilities, and Utilities & Stormwater Management sections of Chapter 5. in
most cases, cooperation among City departments, other governmental agencies and/or the private
sector will be critical.

The actions noted below are intended to guide arroyo management and may need to be modified
somewhat to reflect the realities of implementation. For example, some measures as written may
simply be too expensive to implement or may conflict with existing regulations. In these cases,
steps should be taken to remove barriers to implementation, i.e. secure funding, amend existing
codes, etc.

As noted earlier, the City supports a regional stormwater management strategy and would participate as
a regional partner iefforts to manage arroyo systems. It is important that we look broadly at arroyo
systems at the watershed level, and then continue to characterize individual arroyos for specific
management needs. This will require the participation and collaboration of many different public and
private entities with land and natural resource management responsibilities. Development would then
occur systematically and would be based on thorough physical and regulatory analyses of the arroyos
and surrounding terrain.
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LAND USE

GOAL 1. Take a proactive approach to watershed management that takes into account existing
drainage conditions as well as conditions affected by future development.

Actions for Policies 1.1 - 1.10

it is important to understand the potential impacts of human actions on a regional and watershed
perspective. By managing arroyo systems holistically — looking broadly at the watershed level —we can
help to ensure that the full potential of arroyos as a community asset is realized and in doing so,
maintain the desert’s ecological health over time. Protecting arroyo systems and improving overall
stormwater management begins by amending existing ordinances that would set parameters for these
activities. Once amended, a checklist of reports, data or other appropriate information that should be
submitted with development proposals ensures that these issues are addressed to the satisfaction of
the City.

ACTION COLLABORATING

PARTIES

To characterize individual arroyos, combine existing and new modeling work
to include data about hydrology, land use, vegetation, wildlife, soil type,
topography, drainage patterns, etc. This complete watershed model would
be used to determine buffers, areas appropriate for linear parks, scenic
corridors, and areas that are more susceptible to erosion that may require

-z . City of Las Cruces all
treatments beyond the minimum regulations.

appropriate

Measured laterally from the 100-year flood zone boundary, buffers would be departments

determined based on the characteristics of the arroyo or its banks. For
example, a buffer may include bands of indicator species of vegetation and
small channels that are apparent outside the 100-year floodplain if the
modeling data support those inclusions.

City of Las Cruces, NM
Carry out appropriate joint agreements to dedicate arroyo systems (arroyo + | State Land Office,
buffer) to the City of Las Cruces. Bureau of Land
Management

Identify long-term funding sources and other strategies for land acquisition,
maintenance and other activities. These may include such things as:
e Land and Water Conservation Fund (LWCF) funding to acquire new
lands and secure conservation easements on private lands.
e General obligation bonds could be used for “Quality of Life”
amenities including open space acquisition. Generally backed by the | CLCall appropriate
City and paid back through property taxes. departments
e Special Assessment District (SAD) distributes the cost of a project to
property owners who realize a direct benefit once the
improvements are constructed. This could be used for storm drains,
sanitary sewers, water service, roadways, sidewalks and other
related public infrastructure.
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e Public Improvement Districts are similar to a SAD in that they
provide a means to generate funds for construction and
maintenance of public infrastructure. Cost of project is distributed to
only those properties that gain a direct benefit. Different from SAD
in that funds are placed in a fund that is managed by a board of
directors. Increasing mil levy for Dona Ana County Flood Commission
projects or reconsider the creation of the Las Cruces Metropolitan
Flood Control Authority (LCMAFCA).Other federal funding sources
for environmental protection.

Map arroyos and proactively zone major arroyo systems as OS-NCto CLC Community
preserve them as open space. Development
Consider a City development pilot project that adheres to the goals and CLC all appropriate
policies of the AMP to demonstrate the plan’s implementation. departments
Amend appropriate chapters of the LCMC to revise requirements for PUD CLC all appropriate
and subdivision proposals to fulfill policies herein. departments
Expand education program about project designs that minimize impact to CLC all appropriate
water quality. departments

Identify areas requiring erosion protection in development proposals and

require designs for protective measures, as provided in UTILITIES & Cicial, approngiate

STORMWATER MANAGEMENT GOALS in Chapter 5 EERENEMERES
Strengthen enforcement of NPDES Stormwater BMPs for Construction and CLC all appropriate
Post-Construction. departments
Create incentives for developments that zone arroyo buffers or larger CLC Community
contiguous areas of opens space as OS-NC. Development
Increase access to reclaimed water. CLC Utilities

GOAL 2. Improve the safety of the flood control dams and restore native vegetation in the storage
pool areas.

Actions for Policies 2.1 — 2.5:

The initial purpose of East Mesa flood control dams, particularly the Alameda, North Fork, and South
Fork Dams, was to provide localized flood and sediment control. These dams are at varying stages of
effectiveness and currently serve, mainly, as sediment catch basins. According to the 2006 Storm Drain
Master Plan, these three dams are serving to reduce peak discharge rates under both the 100- and 500-
year storms. The dams do not have a major impact on the total volume of water that is delivered to each
analysis point as they are designed as detention and not retention facilities; even so, the dams are still
valuable for peak reduction and lagging.”® Additionally, the conditions of the dams have probably
changed somewhat since 2006. For example, the Bureau of Land Management has performed
rehabilitation work on the Alameda Dam. Updating the dam condition and effectiveness reports may be
called for.

76 City of Las Cruces Storm Drain Master Plan, Section 4, Analysis of the Dams in the East Mesa Watershed,
Bohannan Huston, Inc., 2006
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There is an opportunity for improving dam safety and bringing them up to current safety standards.
Additionally, there is an opportunity for environmental restoration features in the storage pool areas.
Las Cruces can participate in a regional effort to address problems related to the flood control dams.
But direct responsibilities and actions are limited to the Villa Mora, Las Cruces and Sandhill dams.

COLLABORATING

Tl
AT PARTIES

Consider City membership in the South-Central New Mexico Storm Water
Management Coalition support watershed-level planning for arroyo
management.

For dams outside the jurisdiction of the City of Las Cruces, the City
encourages participating entities to re-evaluate dam effectiveness and
make appropriate decisions about mitigation measures, such as breaching,
installing hydraulic structures, rehabilitating, etc. This may include
vegetative restoration if disturbed during dam maintenance or
rehabilitation.

All entities participating
in regional stormwater
management.

For the City’s dams and for dams outside the jurisdiction of the City of Las
Cruces, the following measures are suggested:

e Install hydraulic structures upstream and increase capacities of
those dams identified by the Army Corps of Engineers for such
measures.

e Utilize the full catalog of storm water management, erosion control,
and revegetation options for dam rehabilitation before making the
decision to breach those dams which have been identified for such
actions.

e Implement appropriate restoration measures in the upper reaches
of the watersheds to slow flow and decrease sediment loads that
reach the dams.

GOAL 3. Improve road crossing infrastructure to maximize drainage function

Actions for Policies 3.1 —3.2:

COLLABORATING

T
ACTION PARTIES

Amend Design Standards to require strategies to prevent erosion,
sedimentation and constriction problems under roadway crossings, such as
installing sediment catch basins upstream of the culvert, debris barriers, City of Las Cruces all
energy dissipaters, etc. appropriate
departments

Identify and secure increased funding for regular maintenance of such
infrastructure.
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ENVIRONMENT

GOAL 4: Protect and maintain natural habitat & wildlife connectivity within arroyo systems to the
greatest extent possible and mitigate damage that may result from development.

Goal 5: Manage arroyos to retain wildlife corridors.
Actions for Policies 4.1 - 5.3:

ACTION COLLABORATING PARTIES
Amend Landscape Design Standards to include revegetation
requirements as per NPDES General Construction Permit Section 9.4.,
including a list of acceptable/desirable species for revegetation in
and/or adjacent to arroyos and dam ponding areas.

CLC all appropriate
departments

Work with the local Soil and Water Conservation District to offer
programs to encourage planting native vegetation and trees. Outreach CLC all appropriate
to developers and homeowners would demonstrate the importance of departments

establishing vegetation and other measures to control soil erosion.

Work with NMSU, U.S. Fish & Wildlife and/or other appropriate CLC, NMSU, USFW, etc.
organizations to begin a wildlife corridor database project.

COMMUNITY FACILITIES

GOAL 6: Minimize impacts created by development and human activities to realize the full potential of
arroyo systems as a community and economic asset.

Actions for Policies 6.1 — 6.8:

Since these areas are managed by private and public sector parties, actions that will maximize the public
value of arroyo systems and open space must satisfy the policies and needs of all parties. Providing
incentives, securing additional funding sources and creating partnership agreements are just some of
the ways this can be achieved.

ACTION COLLABORATING

PARTIES

CLC all appropriate

Work with appropriate agencies to establish regional conservation departments, Dofia

guidelines within city limits and the ETZ area. Ana County (including
Flood Commission),

SLO, BLM, NMSU, etc.

Identify and map existing and potential open space linkages and zone as

CLC all appropriate
OS-NC. i

departments
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Amend appropriate codes to allow transfer of development rights. CLC all appropriate
departments
Intensify Neighborhood Watch, Adopt-A-Spot, and other anti-dumping CLC Police (Codes
programs in areas where illegal activity is frequent. Enforcement)
Advertise local transfer stations and county collection centers to promote | CLC all appropriate
proper disposal of waste and reduce trash dumping in arroyos and other departments, Dofia
open spaces. Ana County
Using the arroyo characterization model, develop criteria to define a linear | CLC all appropriate
park and identify arroyo systems suitable for such parks. departments

GOAL 7: Working from the MPO Trail Plan, create a plan for a continuous system of regional trails
that integrates and connects arroyo systems.

GOAL 8: Create design guidelines for trails and trail crossings to ensure that the trails suit the
characteristics of the arroyo, provide maximum usefulness and address pedestrian, cyclist
and equestrian safety.

Actions for Policies 7.1 — 8.5:

Connecting isolated pockets of open space to each other and to existing parks, trails and schools will
expand the potential of arroyos systems as a public asset. While some arroyo systems may be perfectly
suited for a multi-use trail, others may not due to lack of soil stability or sufficient buffer distances.
Trails and trail crossings must be designed according to the type of trail desired and the characteristics
of individual arroyos.

COLLABORATING

ACTION

PARTIES
CLC Community
Development, Public
Works (Facilities), and

Amend Design Standards to reflect policies 7.1 through 8.7. regarding
landscaping, trails, trail crossings and trail heads that will meet the needs
of bicyclists and equestrians as well as pedestrians.

Parks
MVMPO, CLC
Identify appropriate locations for multi-use trails (accessible) and include Community
them in next updates of the Parks & Recreation Master Plan and MPO Development, Parks,
Transport 2040. Public Works

(Facilities), GIS

UTILITIES AND STORMWATER MANAGEMENT

GOAL 9: Create safe and effective engineering standards for flood control and conveyance while
maintaining the natural character of the arroyo and achieving visual harmony.

Actions for Policies 9.1 — 9.5:
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These actions are intended to minimize the visual impacts of stormwater management structures
adjacent to and in the arroyos and protect the natural landscape as much as possible. While it may first
appear difficult or expensive to carry out these methods, most of them are techniques that are already
used extensively and will only require small changes.

COLLABORATING
PARTIES

ACTION

Participate in the creation of a regional stormwater utility —an

o | ith i h ’ City of Las Cruces and
organlzzatmn complete with its ow_n reyenue source that co eFts, treats all entities involved in
and disposes of stormwater. (Legislation to enable the establishment of el

the Las Cruces Metropolitan Flood Control Authority (LCMAFCA) was

b ; management and flood
passed in XXXX but the Authority was never formed.)

control in the plan area.

Consistently follow and enforce Storm Water Management Ordinance CLC all appropriate
requirements. departments

Amend Chapter 32 Design Standards and other relevant codes to reflect

oolicies above CLC all appropriate

departments

Improve review and inspection of all construction projects, including CLC-
initiated projects, for compliance with the M54 Permit, specifically PART 5
Storm Water Management Program (SWMP).

CLC all appropriate
departments

GOAL 10: Minimize soil and slope instability, erosion, sedimentation and water run-off to protect
water quality and the natural characteristics of the land.

Actions for Policies 10.1 —10.8:

COLLABORATING

ACTION
PARTIES

Amend development standards in Chapter 32 to create maximums for the City of Las Cruces all
amounts and types of cut and fill activity allowed adjacent to and appropriate
surrounding identified arroyos systems and drainage facilities. departments
Amend Design Standards to adhere more closely to National Menu of Best City of Las Cruces all
Management Practices (BMPs) to further reduce pollution from stormwater. | appropriate
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm departments

GOAL 11: Improve the safety and efficiency of utilities installation to better protect the natural
environment.

Actions for Policies 11.1 - 11.5:
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ACTION

COLLABORATING

Create improved methods for constructing utilities, taking into account
proper scour analysis, loss of service risk, and minimizing aesthetic impacts
to the arroyos.

PARTIES
City of Las Cruces all
appropriate
departments

Require revegetation of areas where native vegetation is disturbed, as per
NPDES General Construction Permit Section 9.4.

City of Las Cruces all
appropriate
departments

Develop handbook of appropriate modifications to arroyos for situations in
which minimally containing the arroyo would be the most appropriate
option. For example, illustrations of acceptable structures, materials, etc.

City of Las Cruces all
appropriate
departments

Engage the Soil and Water Conservation District to offer programs to
encourage planting native vegetation and trees. Outreach to developers and
homeowners would demonstrate the potential for soil erosion in the region
and the importance of establishing vegetation and other measures to
control soil erosion.

CLC Community
Development, Public
Works (Facilities),
Utilities and Parks

Develop an erosion and sedimentation design guide for use by the City,
developers and property owners.

CLC Public Works

Require minimum LID techniques in all development proposals and provide
incentives for those proposals that exceed minimums.

CLC Public Works,
Parks, Community
Development
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CHAPTER 7. CONCLUSIONS

Since 1956, City of Las Cruces planning documents have called for an approach to development and
stormwater management that preserves arroyos in their natural state. In recent years, Comprehensive
Plan 2040, the Storm Water Management Plan, Transport 2040, the Parks and Recreation Master Plan,
and other related plans adopted by the City have included policies to guide both public and private
efforts. The Comprehensive Plan 2040 Future Concept Map specifically calls for “conservation areas”
consisting of areas of historical, cultural, environmental value or open areas that could become
community assets and are worth conserving, such as arroyos.

As development has increased, arroyos have been rerouted, channelized, or dammed to prevent or
mitigate flood damage. In some cases, these actions were the only alternatives to protect downstream
property. But in general, this has interrupted natural drainage function, wildlife connectivity and the
propagation of vegetation, and have, in several instances, modified historic drainage in negative ways.

Specifically in arroyo environments, development designs can be implemented to maintain the natural
character of the arroyo. It is also important to maintain arroyos to ensure historical drainage patterns
adhere to water quality regulations administered by the U.S. Environmental Protection Agency’s (EPA)
National Pollutant Discharge Elimination System (NPDES) permit program. In addition, arroyos can
provide a variety of recreational opportunities.

Geographically, the AMP includes major arroyos on the East and West Mesas, undeveloped floodways,
unnamed 100-year flood zones, including areas in the Extraterritorial Zone (ETZ), and largely native
areas on the West Mesa escarpment, as called for in the 1992 Storm Water Management Policy Plan.
Within this planning area, arroyos and the lands adjacent to them are owned by many parties, mainly
the New Mexico State Land Office, U.S. Bureau of Reclamation, City of Las Cruces and numerous private
owners. While some of the policies in the plan may guide maintenance efforts in already-developed
areas, the plan is primarily intended as guiding policy for public and privately-owned lands that are
undeveloped.

The AMP suggests utilizing “buffers” in certain instances where additional flood protection may be
called for. The plan defines a buffer as an area adjacent to an arroyo where development may not occur
or may be reduced in intensity. It would be measured laterally from the boundary of the 100-year flood
zone. Over the arroyo’s length, the buffer may vary, depending on the hydrology, natural vegetation,
wildlife corridors, the slope of the sides of the arroyo, soil type, etc. Buffer distances could be
determined using similar computer modeling software that is used to determine flood zone boundaries.
Additional data could be integrated into the modeling, such as the presence of wildlife, pockets of
vegetation outside the 100-year flood zone and other geographical or built features that may inform
appropriate buffer locations and distances.

Identified buffer acreage could be dedicated to the City or withdrawn by the New Mexico State Land
Office or U.S. Bureau of Land Management prior to selling acreage for development. If privately held, a
buffer could take the form of a linear park, trail, or conservation easement, all of which could be offset
by various incentives such as higher density farther away from the arroyo, federal tax break, or park
credits
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Although one may not think immediately of economic development when considering arroyo
management, key research results found by a Robert Wood Johnson Foundation survey conclude that
open space has a positive effect on residential property values and that environmental protection and
the mental health benefits afforded by open space protection should be considered indirect positive
effects. In addition, it is often more cost-effective for a community to maintain open space, which can
control flooding, filter water runoff, or help to mitigate air pollution, than to invest tax dollars in
expensive infrastructure projects to achieve the same function. For developers, these economic
benefits can translate into reduced financial liability, faster sales and ultimately higher profits.

Planning for the possibility of more intense rain storms in the future, protecting vegetation and wildlife
habitat, maintaining the flood control dams, and carrying out improved installation and maintenance of
utility infrastructure are just some of the considerations that must be kept in mind when planning for
future growth in our community. Requiring buffers in specific areas for added erosion protection,
proactively zoning land as Open Space-Recreation (OS-R) and Open Space-Natural/Conservation (OS-
NC), tightening compliance with stormwater management regulations, opting to go beyond the
minimum requirements, and committing to Best Management Practices are a few changes that will
further protect the health, safety and welfare of the general public. This integrated approach to
development and open space preservation will prevent further damage to our open lands and improve
the overall health of our environment.
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RESOURCES

EPA Stormwater Home Page -- This website contains technical and regulatory information about the NPDES
stormwater program. It is organized according to the three types of regulated stormwater discharges —
municipal separate storm sewer systems (MS4s), construction activities, and industrial activities. It also
provides links to general stormwater topics and tools available, including Best Management Practices (BMP).
http://water.epa.gov/polwaste/npdes/stormwater/index.cfm

Using Smart Growth Techniques as Stormwater Best Management Practices
http://www.epa.gov/smartgrowth/pdf/sg stormwater BMP.pdf

Protecting Water Resources with Higher-Density Development — This report is intended for water quality
professionals, communities, local governments, and state and regional planners who are grappling with
protecting or enhancing their water resources while accommodating growing populations.
http://www.epa.gov/smartgrowth/pdf/protect water higher density.pdf

Center for Watershed Protection -- The Center for Watershed Protection, Inc. is a 501(c)(3) non-profit
organization dedicated to fostering responsible land and water management through applied research, direct
assistance to communities, award-winning training, and access to a network of experienced professionals.
http://www.cwp.org/

The Stormwater Manager's Resource Center is designed specifically for stormwater practitioners, local
government officials and others that need technical assistance on stormwater management issues. Created
and maintained by the Center for Watershed Protection, the SMRC has everything you need to know about
stormwater in a single site:

http://www.stormwatercenter.net/

Low Impact Development - LID is an approach to land development (or re-development) that works with
nature to manage stormwater as close to its source as possible.
http://water.epa.gov/polwaste/green/

Low Impact Development (LID) Urban Design Tools Website -- This site provides watershed managers with a
new set of tools and techniques that can be used to meet regulatory and receiving water protection program
goals for urban retrofits, re-development projects, and new development sites.

http://www lid-stormwater.net/index.html

Green Infrastructure — Gl generally refer to systems and practices that use or mimic natural processes to
infiltrate, evapotranspirate (the return of water to the atmosphere either through evaporation or by plants),
or reuse stormwater or runoff on the site where it is generated.
http://water.epa.pov/infrastructure/greeninfrastructure/index.cfm

Municipal Separate Storm Sewer System (MS4) Main Page -- Stormwater runoff is commonly transported
through a Municipal Separate Storm Sewer System (MS4), from which it is often discharged untreated into
local water bodies such as the Rio Grande. To prevent harmful pollutants from being washed or dumped into
an MS4, operators (in our case, the City of Las Cruces) must obtain a NPDES permit and develop a stormwater
Mmanagement program.
http://water.epa.gov/polwaste/npdes/stormwater/Municipal-Separate-Storm-Sewer-System-MS4-Main-
Page.cfm
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APPENDIX 1 ARROYOS within EXTRA-TERRITORIAL ZONE
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APPENDIX TWO
SPECIFIC GOALS AND POLICIES FROM OTHER PLANNING
DOCUMENTS

The diagram below illustrates how the City’s Comprehensive Plan guides subsequent, more specific
planning documents and the ordinances which implement them. The Arroyo Management Plan is
considered a Level 2 technical plan.

Figure 1. Comprehensive planning framework®
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Goals and policies that are relevant to arroyo and open space protection, trails, alternative modes of
transportation, stormwater management and other issues discussed in the Arroyo Management Plan
(AMP) are found in all levels the planning process. They are listed below and are described in general
terms in Chapter 2 of the AMP.

1 »gyvOv 2040” refers to One Valley One Vision 2040 Regional Plan, adopted by the City of Las Cruces in 2012,
“TRANSPORT 2040” is the title of the Mesilla Valley Metropolitan Planning Organization’s transportation plan,
adopted by the City of Las Cruces in 2010. Both may be found at www.las-cruces.org
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RULES AND REGULATIONS GOVERNING THE SUBDIVISION OF LAND
WITHIN THE CITY OF LAS CRUCES (1956)

4.5—STORM DRAINAGE

4.51 General Design. Adequate provision shall be made for drainage of storm water subject to approval
of the City Engineer.

A. Protection of Capacity. The developer shall provide adequate measures for the protection of
open drainage channels by establishing drainage easements sufficiently wide (generally 20 ft.) to
enable the working of the channel by motorized equipment or alternatively, where authorized
by the Planning Commission, a center block park of a minimum width of 50 feet. All easements
shall prohibit the erection of structures, the dumping of fill, or the alteration or obstruction of
the watercourses without the written permission of the appropriate City official. Property lines
shall be so designed as to follow drainage easements, except that drainage easements may be
allowed to cross lots larger than one acre.

B. Appearance. The developer should keep in mind that natural watercourses can be an attractive
asset to his subdivision as well as to the community and, where possible, should improve and
beautify the watercourses to this end.

FLOOD CONTROL (1965)
NMSA ARTICLE 41 SECTIONS 3-41-1 THROUGH 3-41-5

To review the entire statute, search online for: 2011 New Mexico Statutes Chapter 3: Municipalities
Article 41: Flood Control, 3-41-1 through 3-41-5.
(http:Hlaw.iustia.com/codes}new-mexicoﬁ!ﬂ11fchapterB,’article41/section3-41-2)

LAS CRUCES METROPOLITAN ARROYO FLOOD CONTROL (1968)
NMSA ARTICLE 17 SECTIONS 72-17-1 TO 72-17-103

To review the entire statute, search online for: 2006 New Mexico Statutes - Article 17 — Las Cruces
Metropolitan Arroyo Flood Control, 72-17-1 through 72-17-103. (http://law.justia.com/codes/new-
mexico/2006/nmrc/jd ch72art17-1974f.html)

CITY OF LAS CRUCES COMPREHENSIVE PLAN (1968)

PUBLIC UTILITIES
Storm Drainage

Even though Las Cruces is located in a semi-arid area with an average rainfall of only eight to nine
inches a year, there is a very real flooding problem as evidenced by the floods of recent years.
The system includes major drains and laterals developed for irrigation purposes and used to carry
storm water, retention dams, collection basins, open ditches, storm drains and the major arroyos.
The existing storm drainage facilities are not adequate.
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Since there are so few storm drainage facilities, the major storm water flow must, of necessity, be
a surface flow. This occasionally results in flooding of streets so that they become impassable,
washing out of unpaved streets, and some property damage. The collection basins serve to hold
water for a temporary period so that the limited existing facilities are able to remove the water
more slowly. The small retention dams offer limited p rotection to those areas directly downstream
from the arroyos leading to the dam. The open ditches and storm drains that are available offer
some protection to the areas they serve, but even these facilities are generally inadequate or
create problems where a ditch ends and the water must revert to surface flow.

The most serious problem facing the city is the large drainage area between Las Cruces and the
Organ Mountains which can collect a terrific amount of water that ultimately enters the city in a
few major arroyos. To somewhat oversimplify the problem, thereis a need to slow down the
flow of water entering the city and to speed up the flow of water leaving the city. Currently,
facilities are not available to control the flow of water entering the city. The Park Drain and Las
Cruces Lateral are the two most important facilities for ultimately removing storm water from the
city.However, structures downstream from Las Cruces limit the capacity of these facilities so that
they are not capable of removing storm water as fast as it enters the city.

Las Cruces, with the assistance of the Corps of Engineers, is in the process of taking initial steps
necessary to build a major retention dam just east of Interstate Highway 25, between U.S. Highway
70 and Lohman Avenue. The outfall channel for this dam will generally follow the Country Club
arroyo and parallel the Dona Ana Drain westward to the Rio Grande. There is a possibility that
existing drains could be utilized as part of the outfall channel; however, this idea will require very
careful analysis. In addition to the large retention dam, the Corps of Engineers proposed a
smaller "campus dam" to be built in the area located in the northwest quadrant of the
intersection of Interstate 25 and University Avenue. The provision of the Corps of Engineers
assisted flood control facilities will solve the most serious flooding problems resulting from rainfall in
the large drainage area east of town.

CAPITAL IMPROVEMENT PROGRAM
Storm Drainage

As indicated in a previous chapter of this report, the storm drainage in Las Cruces
relies very heavily upon surface runoff. The need for an adequate storm sewer system
is quite apparent. Itis estimated that the total cost of the necessary storm sewer
improvements would be approximately $3,000,000. With 50 percent matching federal
funds, the cost to the city will be approximately $1,500,000. Itis proposed that the basic
elements of the system be constructed during the five-year improvement program, in view
of other required improvements, and the remaining portion be added as possible. The
estimated cost of the storm drainage system to be built during the five-year program is
approximately $1,630,000, with the city's share at $815,000.

Flood Control
The city and Corps of Engineers have developed plans to build a major retention dam and outlet
channel to protect a major portion of the city from flood water emanating from the large

drainage area to the east of the city. The timing of the undertaking of this project is very
critical. The expiration date of the Corps' assistance falls within the next two years. Although
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the city has purchased most of the right-of-way necessary for the dam, there still remains a
necessary expenditure on the city's part of approximately $527,000 for the outlet channel.

The provision of the storm drainage system improvements along with the retention dam and
outlet channel will substantially reduce the problems Las Cruces has experienced in the past from
excessive runoff of storm water.

CITY OF LAS CRUCES LAND SUBDIVISION REGULATIONS (1975)

SECTION 1lI: Suitability of Land

A. GEOGRAPHIC SUITABILITY

1. With reference to the Comprehensive Plan and the Zoning Ordinance land shall be suited to the
purpose for which it is to be subdivided.

2. Land which is not programmed to have adequate public or private water sanitary sewer service
or flood control facilities within a reasonable time shall not be subdivided for purposes which
require such services.

3. Possible environmental problems and the availability of adequate paved street access transit
service fire protection police protection refuse service public schools parks and recreation
facilities and individually provided utilities shall all be evaluated in considering the subdividing of
land.

4. Land with the following types of problems may have subdivision approval withheld until it is
demonstrated by means of an engineering analysis submitted by the developer that such
hazards have been or will be eliminated.

a. Special drainage conditions.

b. Difficult topography.

¢. Soil conditions which are unusually limiting.

d. Other geographic hazards to life health or property.
B. GRADING

1. No person shall proceed with any grading in relation to a proposed subdivision until the City has
approved a drainage plan Such grading shall be consistent with the recommendation of an
approved drainage plan as required by these regulations.

2. The subdivider shall give consideration to the preservation of trees, scenic points, historic
places, and other community landmarks where feasible.

3. Subdivisions shall be laid put so as to match existing topography insofar as possible,

4. Grading shall be held to a minimum in subdivision preparation and shall be done only as needed

for construction.

SECTION IV: Plats and Data for Preliminary Approval

B. STORM DRAINAGE ANALYSIS PLAN

1.

A drainage report or plan shall be prepared by a Professional Engineer registered in New Mexico
and submitted with the proposal.

The analysis plan shall include soil classification, silt and sediment erosion analysis, and
infiltration and absorption tests.

Storm drainage computations for a 50-year frequency storm showing the estimated run-off
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from the subdivision prior to and following completion of development shall be included in the
plan.

The plan shall include a detailed scheme for controlling the increased run-off for a 50 year
frequency storm such as catch basin or ponding area for controlled entry of water into natural
drainage ways or storm sewers to insure that the increase does not overload the system or
cause damage to property and areas at lower elevations.

The plan shall show that all property within the subdivision is developed in such a manner that
flood damage will be minimized and that construction and substantial improvements are
elevated to the 100-year flood level if the property lies in an area which has been designated a
flood plain under the National Flood Insurance Program New water and sewer systems
(including on-site systems) shall be located to avoid impairment or contamination during
flooding.

Areas which will be inundated by run-off from a 50-year frequency storm shall not be divided
into lots for sale in any proposed subdivision within the planning and platting jurisdiction of the
City of Las Cruces.

SECTION VI: Design Standards

D. UTILTY IMPROVEMENTS

8. A storm drainage system adequate to serve the needs of the proposed new streets and the

entire subdivision will be required in new sub divisions. Where an adequate public storm sewer
main is available at the plat boundary the subdivider shall construct a storm drainage system
and connect with such storm sewer main of adequate size. Drainage improvements shall
maintain any natural water course insofar as practical and shall prevent the collection of water
in any low spot unless it is to be specified as a ponding area in the drainage plan.

ORDINANCE 124 (1977)
AN ORDINANCE FOR THE PURPOSE OF FLOOD DAMAGE PREVENTION

ARTICLE |

SECTION C. STATEMENT OF PURPOSE

It is the purpose of this ordinance to promote the public health safety and general welfare and to
minimize public harm and private losses in special flood hazard areas with provisions designed to:

1.

Restrict or prohibit uses that are dangerous to health safety or property in times of flood or
cause excessive increases in flood heights or velocities;

Require that uses vulnerable to floods including public facilities which serve such uses be
protected against flood damage at the time of initial construction;

Control in the sense of providing authoritative guidance the alteration of natural flood plains
their protective barriers and stream channels;

Prevent construction of barriers which will divert flood waters and subject other lands to greater
flood hazards;

Control in the sense of authoritative guidance development which would cause greater erosion
or potential flood damage such as grading dredging and excavation.
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ORDINANCE 879
AN ORDINANCE FOR THE PURPOSE OF FLOOD DAMAGE PREVENTION (1987}

ARTICLE 1
SECTION C STATEMENT OF PURPOSE

It is the purpose of this ordinance to promote the public health safety and general welfare and to
minimize public and private losses due to flood conditions in specific areas by provisions designed to:

1.
2.
3.

Protect human life and health

Minimize expenditure of public money for costly flood control projects

Minimize the need for rescue and relief efforts associated with flooding and generally
undertaken at the expense of the general public

Minimize prolonged business interruptions

Minimize damage to public facilities and utilities such as water and gas mains electric telephone
and sewer lines streets and bridges located in floodplains

Help maintain a stable tax base by providing for the sound use and development of floodprone
areas in such a manner as to minimize future flood blight areas and

Insure that potential buyers are notified that property is in a flood area

SECTION D METHODS OF REDUCING FLOOD LOSSES

In order to accomplish its purposes this ordinance uses the following methods:

1

Restrict or prohibit uses that are dangerous to health safety or property in times of flood or
cause excessive increases in flood heights or velocities

Require that uses vulnerable to floods including facilities which serve such uses be protected
against flood damage at the time of initial construction

Control the alteration of natural floodplains stream channels and natural protective barriers
which are involved in the accommodation of flood waters

Control filling grading dredging and other development which may increase flood damage
Prevent or regulate the construction of flood barriers which will unnaturally divert flood waters
or which may increase flood hazards to other lands.

ARTICLE 5 PROVISIONS FOR FLOOD HAZARD REDUCTION
SECTION A GENERAL STANDARDS

In all areas of special flood hazards the following provisions are required for all new construction and
substantial improvements:

1.

All new construction or substantial improvements shall be designed or modified and adequately
anchored to prevent flotation collapse or lateral movement of the structure resulting from
hydrodynamic and hydrostatic loads including the effects of buoyancy

All new construction or substantial improvements shall be constructed by methods and
practices that minimize flood damage

All new construction or substantial improvements shall be constructed with materials resistant
to flood damage

All new construction or substantial improvements shall be constructed with electrical heating
ventilation plumbing and air conditioning equipment and other service facilities that are
designed and located so as to prevent water from entering or accumulating within the
components during conditions of flooding

All new and replacement water supply systems shall be designed to minimize or eliminate
infiltration of flood waters into the system

On site waste disposal systems shall be located to avoid impairment to them or contamination
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from them during flooding

SECTION D STANDARDS FOR AREAS OF SHALLOW FLOODING AO/AH ZONES
Located within the areas of special flood hazard established in Article 3 Section B are areas designated
as shallow flooding These areas have special flood hazards associated with base flood depths of 1 to 3
feet where a clearly defined channel does not exist and where the path of flooding is unpredictable and
where velocity flow may be evident Such flooding is characterized by ponding or sheet flow therefore
the following provisions apply:
1. All new construction and substantial improvements of residential structures have the lowest
floor including basement elevated above the highest adjacent grade at least as high as the depth
number specified in feet on the community FIRM at least two feet if no depth number is
specified
2. All new construction and substantial improvements of nonresidential structures
i. have the lowest floor including basement elevated above the highest adjacent grade at least
as high as the depth number specified in feet on the community FIRM at least two feet if no
depth number is specified or

ii. together with attendant utility and sanitary facilities be designed so that below the base
flood level the structure is watertight with walls substantially impermeable to the passage of
water and with structural components having the capability of resisting hydrostatic and
hydrodynamic loads of effects of buoyancy

3. A-registered professional engineer or architect shall submit a certification to the Floodplain
Administrator that the standards of this Section as proposed in Article 4 Section Cla are satisfied

Require within Zones AH or AO adequate drainage paths around structures on slopes to guide flood
waters around and away from proposed structures

STORM WATER MANAGEMENT POLICY PLAN (1992)

Objective A: Establish a storage management system throughout the city of Las Cruces that utilizes a
regional detention storm water system for greater coordination between development and “developed”
areas of the city.
Policy 6: Developers and/or subdividers shall be required to design their storm drainage systems
to ensure that historic flows are achieved after development of a project.

Objective B: Establish a conveyance storm water system that connects project-scaled detention
facilities, arroyos, and regional detention/storm water systems together in a logical, economical and
safe manner.

Policy 1: Unless specifically identified within this policy plan, the City encourages flexibility in
design when channelizing storm water to enhance the environment and promote
public safety.

Policy 2: The City encourages asphalt-lined channels used for conveyance of storm water in
cases where City utilities are placed beneath the surface the channel.

Policy 3: Channelization design of storm water shall be compatible with the adjacent
channelized systems where possible.
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Policy 4: "Natural" arroyos may be used for conveyance of water only when maintaining the
existing velocity and rate of the arroyo and in designated areas as specified by this
policy plan or the Las Cruces Major Arroyo Plan.

Policy 7: The City supports the use box culverts or concrete pipe culverts as the primary
mechanism used to convey water beneath major and minor arterial roadways,
major collector streets, and primary access to a subdivision.

GOAL: Develop an overall City water system that promotes aesthetics and multiple-use activities

through the use of “natural” arroyos or linear park systems, preservation of open space, and visual
enhancement.

OBJECTIVE A: Establish a major arroyo drainage system that encourages both recreation and open space
uses.
Policy 1: The City will encourage the preservation of open space corridors along major arroyos

within the East Mesa. Such major arroyos shall include the Fillmore Arroyo, Telbrook
Arroyo, segments of the Little Dam Arroyo, South Fork Arroyo, Las Cruces Arroyo,
Alameda Arroyo, a segment of the Sandhill Arroyo and unnamed major arroyos as
identified on the Major Arroyo Corridor Identification Map. Land use, transportation,
recreation, and drainage characteristics shall be identified via the Arroyo Plan.
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Policy 2: The City will encourage the preservation and utilization of major tributaries that feed
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Policy 3: The City promotes flexible design standards when channelizing and storing storm water
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enhancement of a natural system.
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Obijective B: Establish requirements that facilitate multiple uses for storm water basins.
Policy 4: Project-scaled detention facilities should be coordinated with open space areas to
ensure multiple uses and linkages between different land uses. Such linkages maybe
include bike paths, pedestrian trails or buffer areas between land uses.

=

Policy 6: Connect project-scaled detention facilities or on-site retention basin vegetation to
existing natural drainage channels and washes to enhance a natural open environment.

GOAL: Develop a city-wide Storm Water Management Policy Plan that will facilitate coordination with
other governmental entities that are impacted by analogous drainage systems.

Objective A: Encourage the facilitation of a consistent, regional storm water management program for
the Las Cruces urban area.

Policy 1: The City will submit the adopted Storm Water Management Policy Plan to the ETZ
Commission to encourage the development and implementation of a Las Cruces urban
area Flood Control Management Program.

Policy 2: The City will submit the adopted Storm Water Management Policy Plan to the Town of
Mesilla and Dona Ana County to encourage acceptance and implementation of a Las
Cruces Urban Area Flood Control Management Program.

Policy 3: The City will submit the adopted Storm Water Management Policy Plan to the Las
Cruces Flood Control Authority to encourage the process of development and
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implementation of an urban area management program.

Policy 4: The City will encourage the Town of Mesilla and Dona Ana County to participate with
Las Cruces in converting storm drainage responsibility to the Las Cruces Flood Control
Authority.

STORM WATER MANAGEMENT PLAN (SWMP) (2009)

The EPA has identified six minimum control measures which must be specifically addressed within this
plan. By following these six minimum control measures, the City of Las Cruces will benefit from
significant reductions in pollutants being discharged. They are:

1. Public Education and Outreach on Storm Water Impacts

2. Public Involvement/Participation

3. lllicit Discharge Detection and Elimination (IDDE)

4. Construction Site Storm Water Runoff Control

5. Post-Construction Storm Water Management in New Development and Redevelopment

6. Pollution Prevention/Good Housekeeping for Municipal Operations

Part 1 Public Education and Qutreach

1.2 Best Management Practices

BMP 1-6 Construction General Permit Education

Developers and construction personnel are the target audience for this BMP. The City of Las Cruces will
identify local building organizations, contractor groups, engineering organizations, and other
construction related associations to educate them on storm water pollution prevention for construction
sites. The City will contact these associations and will offer presentations relating to storm water and
the construction general permit.

Educational information such as posters, information sheets, and brochures on storm water pollution
prevention for construction sites will be made available at the City of Las Cruces Office Center or other
sites where construction permits are issued. This information will be accessible to developers and
contractors obtaining a building permit. The information will include, but not be limited to,
requirements for storm water runoff from construction sites, erosion control plans, and pollution
prevention BMPs.

Las Cruces Municipal Code, Chapter 16 - Licenses, Taxation and Miscellaneous Business Regulations,
Article IV - Business Registration and Licensing requires contractors operating within the City limits to
secure a business license or registration from the City of Las Cruces. New contractors will be given storm
water information related to construction when they receive their business registration. The Director of
Community Development is responsible for implementing this portion of the BMP using information
provided by the Program Coordinator.

BMP 1-7 Brochure Dispensers at Public Facilities

The City of Las Cruces currently has brochure dispensers at the City of Las Cruces Office Center while a
new City Hall is being constructed. In future years, the City will make informational material about storm
water pollution prevention accessible to the general public (resident and visitors) at the public library
and the new City Hall. Educational material may address storm water runoff, storm water management,
and methods to prevent pollution from entering storm water systems.
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Part 2 Public Participation and Involvement

2.2 Best Management Practices

BMP2-4 Community Clean-Up Activities

The City of Las Cruces will sponsor community clean-up activities to involve citizens in removing
pollutants from the watershed. Advertising material for the activities will include information aboutthe
connection to storm water quality. Clean-up activities will focus on street rights-of-way and arroyos that
are part of the storm drainage system. Examples of community clean-up activities that the City may
sponsor and participate in are Keep Las Cruces Beautiful, the Toss No Mas highway clean-up campaign,
and the Great American Clean-up.

Part 4 Construction Site Runoff Control

4.2 Best Management Practices

BMP4-1 Plan Review

The City of Las Cruces recognizes that construction sites can discharge a significant amount of sediment
in a short period of time. The City has adopted an ordinance to control erosion and reduce sediment and
other pollutants in storm water runoff from construction sites. Las Cruces Municipal Code Chapter 34 —
Drainage and Flood Control, Article 11l - Storm Water Management requires the operators of aland
disturbance of one or more acres to submit an Erosion and Sediment Control Plan (ESCP) to the City for
review. Operators disturbing less than one acre are also required to submit an ESCP if the site is part ofa
common plan of development.

The City’s Design Standards require that all construction plans for subdivision (residential) and
commercial permits comply with the requirements of Las Cruces Municipal Code Chapter 34 — Drainage
and Flood Control, Article IIl - Storm Water Management. The ESCP is reviewed by the Public Works
Engineering Services Section and stamped as the “Permit Set” prior to Issuance of a subdivision or
commercial permit for construction. The City’s ordinance gives it the authority to deny permits if the
ESCP is not acceptable. The City’s plan reviewers were trained in review of erosion and sediment
controls during the first permit year.

Part 5 Post-Construction Storm Water Management
5.2 Best Management Practices
BMP 5-1 Structural BMPs
The City has already implemented an ordinance that addresses drainage design for development and
redevelopment. Las Cruces Municipal Code, Chapter 32 - Design Standards, Article IIl - Drainage Design
Standards includes the following requirements:

e On-site retention or detention of the 1% chance rainfall allowing the pre-developed flow or less

to flow off the development (i.e. no increase in runoff);

e Erosion control on the side slopes of ponding areas;

e Low maintenance landscaping for a perimeter buffer on ponding areas;

e Drainage outfalls designed in such a manner that it will not increase erosion downstream;

e Riprap for erosion control downstream of culverts; and

e Velocity limits and lining protect channels from erosion.

Ponding areas are the primary structural BMPs used by the City. Las Cruces Municipal Code, Chapter 32 -
Design Standards requires grading and drainage plans be submitted to the City for review before starting
construction. During review, the City confirms that ponding areas are designed according to the Design
Standards and are protective of the drainage system and any downstream natural features, such as
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arroyos. Construction is not authorized until the City stamps the plans as the “Permit Set.” The City has
the authority to deny a permit if the construction plans do not meet the Design Standards. The
Engineering Services Administrator and Street Systems Administrator in the Public Works Department
and the Director of Facilities are responsible for implementing this BMP.

BMP 5-2 Open Space Program (Non-Structural BMP)

The open space program seeks to reduce the amount of impervious cover by increasing natural land set-
asides for conservation and by using pervious areas for more effective storm water management. The
program includes several initiatives to reduce pervious area in new development and remove pervious
area from existing development.

The City of Las Cruces Public Works Department has looked at ways to reduce the amount of runoffin
new subdivisions. One such way has been the recent re-evaluation of the drainage design standards to
encourage regional ponds and parks. This will provide additional pervious area and native flora and
fauna. The net increase of scenic features will positively impact the neighborhood’s aesthetic and
increase residential property values.

Las Cruces Municipal Code, Chapter 34 - Drainage and Flood Control, Article lll - Storm Water
Management authorizes the Director of Public Works to require more than minimum storm water
standards if arroyos on a site to be developed or immediately downstream of the site show evidence of
increased flooding, accelerated erosion, channel erosion of sedimentation, as a direct result of
conditions on the site. These additional requirements may include open space such as buffer zones, re-
vegetation of highly eroded areas, and arroyo restoration or other erosion control measures within
highly eroded channels.

The City has developed a Draft Arroyo Plan to guide the preservation and restoration of arroyos. After
the plan is finalized, the Public Works Engineering Services Section will develop arroyo design standards
that will emphasize preserving arroyos as open space.

Part 6 Municipal Pollution Prevention/Good Housekeeping

6.2 Best Management Practices

BMP 6-1 Good Housekeeping Procedures

The City of Las Cruces will review operations and facilities within the departments listed in Part 6.1. Each
department will prepare a list of outdoor activities and material storage that is exposed to storm water.
These operations have the potential to negatively impact storm water quality. For each activity or
storage area, the potential pollutants and waste streams will be listed. The City will then develop written
Good Housekeeping Procedures and BMPs for the potential pollutant and waste streams.

Written procedures will decrease the potential for activities to result in storm water pollution and will
ensure proper disposal of wastes. Written procedures will also aid consistency in pollution prevention
and facilitate knowledge transfer when employees performing an activity change. The Good
Housekeeping Procedures will be revised when activities or facilities are modified.

MESILLA VALLEY METROPOLITAN PLANNING ORGANIZATION TRANSPORT 2040 (2010)

Goal 2; Balance the built and natural environments fo promote physical activity, social interaction, and
the sustainable use of resources.
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This goal entails a balance between built and natural environments that promote physical
activity, social interaction, and the sustainable use of resources. The goal can be achieved
through land use and transportation integration and design that enhance the unique
characteristics of communities, and by investing in safe, healthy, and walkable neighborhoods.
Application of this goal can minimize negative impacts to natural resources and help improve
quality of life.

Goal 3: Provide a variety of transportation choices that serve all users through developing safe, reliable,
and convenient transportation modes.
This goal is focused on providing a variety of transportation choices that serve all users through
developing safe, reliable, and convenient transportation modes. Different areas of the region
will be served with a variety of transportation options based on their range of needs while
endeavoring to maintain system efficiency.

Transportation Principles:

3. Preserve natural, cultural, historical, and agricultural resources -- Exploring new
methods for addressing environmental and cultural impacts are essential. This includes
consulting with state and federal land use agencies and stakeholder organizations
before projects are designed and implemented. For example, well designed projects can
sustainably integrate aspects of the existing natural environment with the built
environment while lessening the disruption of natural habitats or existing water flows.
Encouraging more sustainable and energy efficient designs and applications are
important parts of preserving natural, cultural, historical, and agricultural resources.

4, Promote and design healthy and livable communities -- Transportation infrastructure
can be an integral part of supporting physical activity and social interaction and
therefore improving the overall health of our communities. A livable community means
the creation of sustainable urban and rural environments that foster walking, biking,
and transit, while reducing dependency on the private automobile.

Green Opportunities
Associated Policies:
¢ Support development that contributes to reduced storm water volume and velocity and fewer
storm water overflow events

Planning and Environmental Linkages
Associated Policies:
¢ Support the National Environmental Protection Agency (NEPA) process through well-
coordinated land use and transportation planning and the five core MPO functions
Associated Tasks:
e Develop a map that illustrates historical, cultural, and environmental areas of importance and
their relationship to the transportation system
e Cooperate with Vision 2040 efforts on a view shed analysis

Trail System Priorities Plan

The Trail System Priorities Plan is a map that identifies current and potential future trail locations within
the MPO area. The plan prioritizes trail facilities into three levels, or tiers, that will create a trail network
across the region. Tier 1 trail routes will be the trail arterial network that will connect major destinations
and provide continuous routes across the region. Tier 2 trail routes will act as minor trail arterials to

Appendix 2 Planning Background 14



718

complete the network of intra-regional travel. Tier 3 trail routes will round out the network as collectors
between neighborhoods and the trail arterial network. The trails outlined in this plan are intended to
augment the roadway transportation system by providing additional networks for bicyclists and
pedestrians.

The governing boards of each member jurisdiction have passed resolutions in support of a loop trail
system around central Las Cruces and extending into Mesilla and Dofia Ana County. The proposed loop
trail includes the following routes: Triviz Multi-use Path, the Outfall Channel, La Llorona Trail, Calle del
Norte, New Mexico Highway 28, and University Avenue. Improvements needed to create this loop
include paving, trail amenities, and shoulders along well-traveled roadways.

Many of these trails are located along arroyos and Elephant Butte Irrigation District (EBID) facilities. Use
of EBID facilities require a Special Use permit by the local jurisdiction and a willingness to provide for
liability insurance. The plan prioritizes trails that the residents and stakeholders would prefer to be
improved or left unimproved. The MPO encourages the local jurisdictions to utilize these existing
networks for a comprehensive regional trail system that connects important destinations for
pedestrians, bicyclists, and equestrian use.
Associated Tasks:

e Increase access to regional recreational activities

e Protect the natural environment of Arroyos and enhance them with trail development

e Support Loop Trail resolution

On the Map:
The Trail System Priorities Plan map contains text on the identified tiered network (the loop and spoke

system), examples of improved and unimproved trail facilities, and a discussion of potential pavement
types.

Trail Improvements

The trail system priorities consist of first a central loop system and then an extended loop and spoke
system. These loop systems connect some important destinations and neighborhoods to provide a
complete network around the City of Las Cruces and into Dofia Ana County and Mesilla. A trail
connection may include a roadway or multi-use path. The following are comments from the public and
MPO committees on critical connections and area attractions.
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Connections

Location

Issue/Improvement

Status

Alameda arroyo

Designated trail

Proposed Tier 1 Trail
System Priorities Plan;
CLC RTP application
submitted

Outfall Channel

Connectivity; part of
central loop

MPO unfunded
illustrative list

Over Las Cruces Flood Control
Dam

Connectivity

Proposed Tier 1 Trail
System Priorities Plan

Connection to Bosque Park

Improve Calle del Norte
bridge crossing

Proposed Tier 1 Trail
System Priorities Plan

La Llorona Trail extension
(North to Dofia Ana School Rd
and South to Pajaro Rd)

Connectivity; part of
extended loop

Proposed Tier 1 Trail
System Priorities Plan

Las Cruces Arroyo South Fark

Designated trail

Proposed Tier 1 Trail
System Priorities Plan

Hadley Street (Triviz to
Downtown)

Bicycle Boulevard

Proposed Tier 1 Trail
System Priorities Plan

Las Cruces Drain (Outfall
Channel to Calle de Norte)

Connectivity within
central loop

Proposed Tier 1 Trail
System Priorities Plan

Acequia Madre (Downtown to
NMSU near El Paseo)

Overall pedestrian
connectivity and access
per Downtown Main
Street Master Plan;
Paved path along EBID
ROW

Proposed Tier 1 Trail
System Priorities Plan

South side of Tortugas Hill (A
Mountain)

Multi-use path

On BLM land
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The MPO Trail Systems Priority Plan and Policies Map may be viewed in more detail at:

unity%20Development/ Sections/MPO/Maps.aspxit
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ONE VALLEY ONE VISION 2040 REGIONAL PLAN (2012)

6.1 Land Use

Goal 6-1-8: Encourage retention of open space, scenic aspects of rural areas, entranceways to urban
areas, and transition areas between urban areas.
Strategies
« Prepare an assessment of the open space, scenic aspects of rural areas, entranceways to
urban areas, and transition areas between urban areas that significantly contribute to the
region’s character.
« Work with property owners to determine the most appropriate methods to balancing public
purposes with individual property rights, which may include such means as providing design
flexibility, easements, and purchase or transfer of development rights.
« Use incentives or public acquisition of property rights, as appropriate, instead of regulations.
o Offer zoning districts (e.g., cluster zoning) that encourage developers to provide open space,
allow access to public areas, protect scenic elements, emphasize key entranceways, and are
sensitive to transition areas.

6.2 Water

Goal 6-2-1: Ensure the availability of a safe, dependable, affordable, and sustainable water supply to
meet or exceed the needs of all reasonable beneficial uses.
Strategy
Plan and create additional water supplies in ways that do not adversely affect existing water
users or the environment. Some possible methods include thinning or removal of invasive plant
species within water recharge areas; preservation and restoration of arroyos to assist in water
recharge; using desalination, water reclamation, or other technologies to make lower quality
water supplies usable; storing surface and stormwater for later use, expanding water
lease/transfer programs, and importing water from other basins.

Goal 6-2-2: Protect existing surface and groundwater from pollution and ensure it meets or exceeds
water quality standards.

Strategies

e Continue participation in the National Pollutant Discharge Elimination System (NPDES) permit
program to help control water pollution carried by stormwater runoff.

e Develop ways to better enforce and control illegal dumping through reasonable and equitable
funding mechanisms, particularly within key arroyos and other sensitive water recharge areas.

e Identify and map sensitive water recharge areas.

e Coordinate with other local jurisdictions and state and federal agencies to ensure a safe water
supply.

e Include water-conserving stormwater management techniques such as green infrastructure and
low-impact development as part of a comprehensive stormwater and water-quality
improvement strategy by adopting them into land use development and building codes where
appropriate.

e Support planning and analysis of the local Rio Grande watershed that will provide
recommendations of best management practices in managing pollutant loads, such as E. coli
bacteria, to meet state water quality standards.
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6.4 Environmental Resources

Goal 6-4-1: Make land use decisions that protect and enhance the natural environment.

Strategies

e Investigate the use of tools such as conservation easements, transfer or purchase of
development rights, and other similar programs.

e Direct new development to already developed areas in order to protect critical wildlife habitat,
help prevent erosion and flooding, reduce demand for water, and preserve open space.

e Prohibit development in designated environmentally sensitive areas in a manner that
reasonably compensates, provides incentives, maintains similar existing property rights, or in
another similar manner balances the public and property owner interests.

¢  Work with landowners and stakeholders to develop a map of critical and sensitive natural areas
in the county.

Goal 6-4-2: Protect and maintain natural habitat and wildlife connectivity to the greatest extent
possible and mitigate damage that may result from development.

Strategies

e Work cooperatively with entities engaged in open-space conservation to enhance these valued
resources as the region grows.

e I|dentify areas of natural, historical, architectural, or cultural significance and protect them by
providing incentives for property owners to maintain them, or by acquiring an appropriate
public interest in the property.

e Provide an adequate network of corridors for wildlife (e.g., buffer zones adjacent to arroyos or
wildlife over/under passes) in a manner that reasonably compensates or incentivizes, maintains
similar existing property rights, or in some way balances the public and property owner
interests.

Goal 6-4-3: Minimize impacts created by development and human activities to realize the full
potential of the environmental resources as a community asset.

Strategies

e Develop plans that allow for low-impact and passive recreational uses along arroyo buffers
where feasible.

e Assess the implementation of an environmental impact fee for development that encroaches
upon sensitive areas based upon a comprehensive environmental or pollution control plan that
would balance the public and property owner interests.

¢ Protect arroyos, open spaces and sensitive areas by adopting an Arroyo and Open Space
Management Pian.

6.5 Hazards

Goal 6-5-2: Protect people and property from the negative effects of stormwater.
Strategies
e Coordinate stormwater management policies with water-management agencies to aid in better
response, allow for improved funding opportunities, and have better protection of property
from flooding erosion.
e Encourage communities to adopt and implement storm drainage master plans.
e Prepare an assessment of the arroyos and man-made stormwater systems of regional
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significance to develop policies for minimizing impact to natural arroyos, provide appropriate
drainage, retention, and detention functions, and allow for regular maintenance.

Develop regulations requiring adequate flood and drainage control systems and maintenance
for new and redevelopment.

Install weather stations and telemetry systems to aid in advanced warning of potential flood
conditions.

Implement existing stormwater management plans.

Identify factors that increase the likelihood of flooding and develop mitigation plans accordingly.
These plans would integrate wildlife protection and other goals found in Section 6.4,
“Environmental Resources.”

6.6 Transportation

Goal 6-6-3; Increase access to non-motorized transportation options to promote healthy living and
provide mobility alternatives.
Strategies

Incorporate bicycle lanes, sidewalks, multi-use paths, and trails with roadways.

Use alternative options for non-motorized transportation routes where necessary, Solano Road
Multi-Modal Access, Las Cruces including, but not limited to, areas adjacent to irrigation ditches
or arroyo channels, connections between cul-de-sacs, and utility corridors.

Coordinate non-motorized improvements to minimize or avoid discontinuous connections.
Design safe, efficient non-motorized transportation systems and use educational programs to
reduce or eliminate conflicts with motorized transportation systems.

Develop non-motorized routes that maximize direct travel trips.

Ensure non-motorized systems meet or exceed standards for use by persons with disabilities.

6.7. Community Facilities & Services
Goal 6-7-2: Meet the existing and projected needs of residents through location, access, extent and
timing, staffing, and category of community facilities and services.

Strategy

Develop stormwater basins, stormwater management dams, and arroyos to serve multiple uses,
including passive and active open spaces that provide habitat for plants and animals and
recreational opportunities,

Actions
Action 3
Preserve BLM and State Land outside the proposed future service boundary through actions,
including and not limited to:
Maintaining and enhancing dialogue with the BLM and State Land Trust
Expressing that land located outside the proposed future service boundary should be
given priority for preservation as disposal plans are prepared and released.
Associated Goals: 6-1-8
Primary Responsible Entities: ETA, DAC and municipalities, BLM, NMSLO
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Action 14

Work to identify critical and sensitive natural areas and wildlife corridors, and protect these
areas from development in @ manner that reasonably compensates, provides incentives,
maintains similar existing property rights, or in another similar manner that balances the public
and property owner interests.

Associated Goals: 6-1-8; 6-4-1; 6-4-2; 6-4-3; 6-10-4; 6-11-1

Primary Responsible Entities: ETA, DAC and municipalities, BLM, NMSU, U.S. Fish& Wildlife
Service, NM Department of Game& Fish, NMSLO, WSMR, and USDA.

Action 16

Draft and adopt arroyo, trail, and open-space management plans which balance the public and
property owner interests.

Associated Goals: 6-4-2; 6-4-3; 6-5-2; 6-6-3; 6-7-2; 6-7-5

Primary Responsible Entities: ETA, DAC and municipalities, BLM, NMSLO, WSMR, USDA, and
NMSU

Action 17

Evaluate the possibility of environmental impact fees for development that encroaches on
sensitive environmental areas.

Associated Goals: 6-4-3

Primary Responsible Entities: ETA, DAC and municipalities

PARKS 8 RECREATION MASTER PLAN (2013)

Community Engagement & Information
13 Prepare, publish and promote a comprehensive park and trail facilities map for online
and print distribution to highlight existing and proposed sites and routes, while
promoting Las Cruces as an active-lifestyles community.

Recreation Programming
2.13  Continue to promote and expand family-oriented programming, special events, festivals
and concerts, such as The Whole Enchilada Festival and Spring Fest, to enhance
community identity, activity and education. Utilize the City’s parks, trails and recreation

Parks & Park Maintenance
Goal 3: Acquire and develop a high-quality, diversified system of parks, recreation facilities and open
spaces that provides equitable access to all residents.

3.5 Continue to examine, identify and prioritize lands that have potential value for inclusion
in the open space system based on factors such as level of service, connectivity,
preservation, scenic and recreational opportunities to residents.

3.9 Actively plan and coordinate with Doila Ana County for the acquisition of parks and
open space within or in close proximity to the ETZ.

3.10  Pursue low-cost and/or non-purchase options to preserve open space, including the use
of conservation easements and development covenants.

3.13  Create regional development and conservation guidelines for resources that cross
jurisdictional boundaries, such as an Arroyo Protection Plan, a Hillside and Escarpment
Protection Plan, a Wildlife Conservation Plan and a Farmland Conservation Plan.
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4.2 Design and maintain parks and facilities to offer universal accessibility for residents of all
physical capabilities, skill levels and age; Assess planned and existing parks and trails for
compliance with the newly adopted ADA Standards for Accessible Design (effective
March 15, 2012) for requisite upgrades.

Parks — Construction & ROW Maintenance
Goal 5: Provide high-quality care for play structures and surfaces and maintenance of trails, medians,
parkways and ROW’s throughout the City.
5.6 Recognize that designating private property for open space uses does not establish or
promote any public access rights to such property.

Trails
Goal 7: Support and promote the efforts of the MPO to create a network of interconnected trail
opportunities including hard- and soft-surfaced trails and right-of-way trails and bikeways.

7.1 Acknowledge and support the trail planning policies of the Las Cruces Metropolitan
Planning Organization as outlined in Transport 2040.

7.2 Coordinate with the Metropolitan Planning Organization and Doiia Ana County for the
joint planning, development and maintenance of priority trail corridors.

7.3 Foster the development and capacity of local volunteer trail advocates to help with trails
planning efforts, garner community support, leverage community resources and play a
role in stewardship and maintenance of trail facilities.

Goal 8: Develop a high-quality system of shared-use recreational trails and bicycle & pedestrian corridors
that connect significant local landscapes, public facilities, neighborhoods and the downtown core.

8.1 Expand the network of shared-use recreational trails for walking, hiking and cycling to
promote connectivity between parks, neighborhoods and public amenities.

8.2 Provide a recreational trails service standard of 0.25 miles per 1,000 persons.

8.3 Integrate the siting of proposed trail segments into the development review process;
Require development projects along designated trail routes to be designed to
incorporate the trail as part of the project.

8.5 Coordinate with the Bureau of Land Management and others to identify and provide for
trails along arroyos.

8.6 Work with local agencies, utilities and private landholders to secure trail easements and
access to open space for trail connections; Assist and support the work of local agencies
to secure trail easements and access to open space for trail connections.

8.7 Provide trailhead accommodations, as appropriate, to include parking, wayfinding
signage, restrooms and other amenities.

Administration & Management

10.3  Maximize the multiple-use aspects of arroyos, detention ponds, utility easements, by
preserving and enhancing the natural and ecological value of these lands.
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LAS CRUCES COMPREHENSIVE PLAN 2040 (2013)

The following are general guiding policies from Las Cruces Comprehensive Plan 2040 for Healthy
Community, Community Character, Sustainable Growth and Operational Support that are relevant to
the Arroyo Preservation Plan:

Chapter 4 Healthy Community

Great Parks & Recreation

GOAL 4:

Enhance the quantity and quality of parks, programs, and associated facilities to

satisfy the recreational, cultural, and educational needs of residents.
4.5.1 Establish standards and policies for trails, pocket, neighborhood, and community parks.

GOAL 5:

f. Provide a combined trail service standard of 0.25 miles per 1,000 persons.

Provide a comprehensive, attractive, cost- and resource-efficient system of parks and

recreation facilities responsive to the needs and desires of the community.

5.1

5.10

Encourage parks and multi-use activity/recreational fields (functional open space) in

conveniently located areas.

Use water conservation methods as illustrated below in parks, trails, and other types of

open space.

a. Use drought tolerant and native plantings where feasible.

b. Leave native vegetation in its natural state, where feasible.

c. Employ timed drip irrigation systems, mulches, and other such methods/techniques
as a means of controlling water usage.

Multiple Mobility Options & Connections

GOAL 10:
Cruces.
10.1

Provide multiple mobility options and connections to move within and outside Las

Encourage a comprehensive trail system which provides linkage between parks,

recreational facilities, and other activity centers. Trails should be multi-purpose and

allow all citizens an opportunity to use them. Trails should be easily accessible and well
maintained.

a. Continue to work with Elephant Butte Irrigation District, Bureau of Land
Management, Bureau of Reclamation and other state and federal agencies so
that the lateral and drainage way trail network may be expanded and improved.

b. Collaborate efforts with local governments to link facilities in order to provide
connectivity between facilities for a more regional approach toward
recreational planning.

C. Utilize arroyo buffers as trails.
d. Develop trails within existing easements.
e. Incorporate maintenance and safety strategies, such as lighting, landscaping and

signage, into trail design.

Healthy and Safe Environment

GOAL 12:

124

Protect environmentally-sensitive areas, habitats, and valuable features of the
existing natural environment.

Encourage urban residential cluster development along major arroyos where such
development lends to the preservation of arroyos in their natural state.
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Identify, map and characterize arroyos, hillsides and escarpments within the ETZ and the
city limits, and prepare a plan to address protection of environmentally-sensitive areas
or the types of development allowed given the specific characteristics of the subject
area. The Plan should address, but not be limited to:

Determination of appropriate degree of slope

Stability requirements

Fire protection and emergency access

Stormwater run-off and erosion controls

Wildlife protection, connectivity and interaction

Habitat protection or mitigation

Aesthetics, urban design, and visual quality guidelines

Open space protection

Infrastructure and roadway development standards

Allowed land uses and density restrictions

Development standards related to lot size, setbacks, and building heights.

T T oS@ oo a0 oo

Flexible Design & Positive Image

GOAL 19:

19.20

GOAL 20:

20.3

Encourage development that is context-sensitive and compatible to the surrounding

area.

When located within or adjacent to a residential neighborhood, design public/quasi-

public facilities so they are compatible with the neighborhood's character. The

following criteria shall be observed in establishing neighborhood compatibility:

b. Facility design and siting shall insure proper screening from an adjacent
neighborhood. Traffic, noise, vehicle headlights and facility exterior lighting
shall not spill over into the neighborhood. Setbacks, open space, rock walls, and
organic landscaping are some recommended buffering techniques.

Enhance Las Cruces’ natural environment, physical environment, and character

through inspiring quality design.

Encourage creative and sustainable site planning for all new development and

redevelopment through a variety of means not limited to the following:

- I Maintain the topography and slope of a site in its natural state.
b......... Encourage a balance between open space and built space in developments.
Coeerennn Develop standards to prevent monotony.

Chapter 5 Community Character

Open Space Connectivity

GOAL 22:
221

22.2
22.3

22.4

Protect those natural resources and features unique to the region.

Encourage the preservation and provide a system of open space on the mesas and in
the valley in order to provide a desirable environment and quality of life in the urban
area as well as perpetuating the unique natural and rural environments of the region.
Encourage acquiring land and planning for open space networks.

Encourage the dedication of undeveloped open space. Undeveloped open space shall
include all types of scenic areas, environmentally sensitive areas, wildlife habitat areas
and land that may serve as part of the non-motorized transportation network.

Consider offering density bonuses, conservation easements, development covenants,
waivers to park fees, or similar mechanisms for development in exchange for
dedications of land for open space.
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22.6

22.7
22.8

22.9

22.10

2211

22.12

22.13

728

Protect arroyos and arroyo buffers in urban and rural areas from development where
such arroyos lend positively to an open space network, with preservation consistent
with the Storm Water Management Policy Plan and the Arroyo Preservation Plan.
Protect irrigation channels in urban and rural areas from development encroachment to
preserve their open character and establish their role as pedestrian and bicycle trails
linking open spaces in urban and rural settings.

Establish urban and rural open space networks in the area.

Advocate an appropriate balance between physical development and open space that
will provide a desirable environment and quality of life in the urban area as well as
preserving the unique natural and rural environments of the region.

Develop standards that assist in the expansion of open space networks as part of new
development. Open space should be linked with parks and recreational trails so that
any open space areas may be considered “usable” space. Develop incentives for
developers to create and/or maintain additional open space.

Develop standards that protect arroyo systems and other sensitive lands from
development so that they remain in their natural state especially where such areas lend
to an open space network.

Work with Dofia Ana County, the Bureau of Land Management, and the New Mexico
State Land Office to continue to preserve the designated buffer around the Organ
Mountains. Encourage the acquisition of remaining private land and the development
of park/open space as a natural buffer between the urban area and the Organ
Mountains.

Discourage hillside development along Picacho Peak, Tortugas Mountain, the West
Mesa escarpment and the other desert mountains which surround Las Cruces.

Protect views and vistas for the community through appropriate standards and
techniques.

Aesthetics & Maintenance

GOAL 23:

23.6.1

Establish high maintenance standards for all properties for safe and sanitary living
conditions and enhancement of the city's image.

Require any private land within open space networks such as arroyos, channels, canals
or any drainage ways to be properly maintained, left in a natural state, and not impede
or manipulate historic stormwater flows by means of development or alterations.

Chapter 6 Economic Prosperity

Ready Workforce & Environment

Goal 26:

26.1

Enhance the infrastructure network to help attract, retain, and bolster economic
vitality for Las Cruces.

Enhance pedestrian pathways in areas frequented by citizens and tourists through
standardized designs, landscaping, signage, signals, lighting, and paint.

Business & Industry Support

271

27.5

Support annual, seasonal and special events such as the Whole Enchilada Fiesta, the
Southern New Mexico State Fair, area Wine Festivals, and special sporting Events.
Strengthen tourism through the development and improvement of active and passive
recreational opportunities.
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Chapter 7 Sustainable Growth

Vibrant Planning Areas, Neighborhoods & Districts

GOAL 35: Create a Future Concept Map and planning process to reflect the desired development
pattern for the city.
35.1  Establish Planning Area designations and map planning areas.

a. Open Space: consists of areas that permanently function as dedicated open space or
civic space such as City parkland or the Las Cruces Dam.

b. Conservation: consists of areas of historical, cultural, environmental value or open
areas that could become community assets and are worth conserving, such as
arroyos.

Managed Growth
GOAL 36: Establish annexation policies that support and is consistent with this Comprehensive

Plan,

36.2  Prioritize annexation of areas that close open spaces between irregular city boundaries.

Chapter 8 Operational Support

Active Cooperation & Engagement

GOAL 44:

44.6

46.7

Strengthen communication and cooperation in guiding quality growth through
conveying the City’s policies.

Work with existing neighborhoods to identify neighborhood priorities and needs related
to infrastructure improvement (i.e. street and utilities), provision of parks and open
space, and other related concerns.

Strengthen the cooperative joint-use agreement with the school district involving the
creation of playgrounds, parks and the use of auditoriums and classrooms as a means of
conserving money, reducing the demand for open space and parks, and supporting
outreach efforts regarding community issues.

Responsive Processes

GOAL 49:
49.11

49.13

Establish procedural and development requirements.

Use the PUD’s flexibility to create unique, quality developments that provide a

meaningful benefit to the community.

b. Support deviations from typical requirements when the development provides a
community benefit as illustrated below.

ii. Preservation of major arroyos
xi. Extension, connection or creation of multimodal and/or trail networks

Acquire easements or purchase major arroyos and their buffers for public uses as

drainage, open space networks and alternate transportation modes.

a. Develop arroyo systems, rights-of-way and City-owned land as multi-use open
spaces, stressing the development of recreational trails and other connections
between parks and other public and private open spaces, maintenance of natural
landscape and aesthetic drainage improvements.

b. Work with the Bureau of Land Management, the New Mexico State Land Office, and
private developers to preserve arroyos on the east and west mesas as open space.
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50.1

50.2

50.3

50.4

50.5

730

Use Best Management Practices to address stormwater run-off.

Update as required the wastewater system’s National Pollutant Discharge Elimination
System (NPDES) permit.

Continue to update and implement the City’s Storm Water Management Policy Plan
(SWMPP) through Chapter 32, Design Standards, of the City Code, as amended, to
reflect current and changing practices.

Identify and monitor businesses that could potentially contribute pollutants or
contaminants into stormwater run-off.

Increase enforcement activities that retain existing on-lot ponding facilities, specifically

in residential properties.

a. Allow the movement of on-lot ponds but not their elimination.

b. Inform about the negative impacts of altering or eliminating on-lot ponds and the
benefits of xeriscaping, stormwater capture and use, and green infrastructure.

Encourage shared stormwater ponding facilities

Chapter 10 Implementation

10.2 Actions

Item Number

Action

ICommunity Character
Economic Prosperity
Sustainable Growth
Operational Support

Healthy
ICommunities

wn

Establish a process for the purposes of
acquiring land and assisting in planning for
open space networks.

<
<
<
<.
<

Complete the implementation of the Storm

Water Management Plan (SWMPP)

e Adopt an Arroyo Preservation Plan to
identify major arroyos that impact the city
and
regarding drainage, open space,

28 recreation, and land use requirements. v v A\ v v

e Include provisions to address soil erosion,
hillside, and/or escarpment issues.

e Address the amounts and types of cut and
fill activity allowed adjacent to and
surrounding identified arroyos and
drainage facilities.

offers policy recommendations

Develop a viable long-term plan for the old
31 [l landfill off of Lohman Avenue for future use, v v
such as dedicated park land or open space.
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APPENDIX 3
Flood Control Dams within the Extra-Territorial Zone (ETZ)

According to the New Mexico Office of the State Engineer, dams have a Hazard Potential Classification.
This is a rating for a dam based on the potential consequences of failure. The rating is based on loss of
life, damage to property and environmental damage that is likely to occur in the event of dam failure.
No allowances for evacuation or other emergency actions by the population are considered. The hazard
potential classification is not a reflection of the condition of the dam.!

A. Low hazard potential: Dams assigned the low hazard potential classification are those dams
where failure or mis-operation results in no probable loss of life and low economic or
environmental losses. Losses are principally limited to the dam owner’s property.

B. Significant hazard potential: Dams assigned the significant hazard potential classification are
those dams where failure or mis-operation results in no probable loss of human life but can
cause economic loss, environmental damage, disruption of lifeline facilities, or can impact other
concerns. Significant hazard potential classification dams are often located in predominantly
rural or agricultural areas but could be located in populated areas with significant infrastructure.

C. High hazard potential: Dams assigned the high hazard potential classification are those dams
where failure or mis-operation will probably cause loss of human life.

East Mesa Dams

Alameda Dam. The Alameda dam is an earthen structure operated by the City of Las Cruces. This dam is
located on BLM property to the east of the Las Cruces Dam within an easement owned by the City. It
was built by Soil Conservation Service {SCS) in the 1930’s to protect the community of Las Cruces and is
classified as a Class A.

Alvillar Dams. The Alvillar Dams are earthen dams located northeast of the city in the Dofia Ana area.
The La Union Soil and Water Conservation District owns the easements on which these structures
reside, but ownership varies from private property to BLM land. The dams were constructed by the
NRCS in the mid 1970’s and were classified as Type C dams at the time of construction. The original
purpose of these 11 structures was to provide flood control for agriculture up to the 50-year storm.
These structures are maintained by the Doiia Ana County Flood Commission.

1 New Mexico Office of the State Engineer, 2005. http://www.ose.state.nm.us/water _info dam safety info.html.
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Map 3 Flood Control Dams
(May be enlarged for details)

[:I Flood control dams
~ Dam ponding areas

:] City Limits

"1 ETZ Boundary

[:] Rio Grande
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Apache Arroyo Dam. The official name of this structure is Apache Brazito Mesquite Site 1 Dam but is
more commonly referred to as Apache Arroyo Dam. The dam is an earthen structure designed by NRCS,
owned and operated by EBID, and situated on BLM land south of Las Cruces. It was constructed in 1965
and primarily provides protection to the Mesquite area south of Las Cruces. The original purpose of the
dam was to protect agricultural facilities. The dam was classified as a Class A structure but is now listed
as a Class C due to downstream development.

Escondido Dam. Escondido Dam was built by the SCS during the same timeframe as the Alameda Dam to
protect the City of Las Cruces from damaging floods and is classified as a Class A.

Fairbanks Dam. Fairbanks Dam is located west of N. Triviz and east of Fairbanks. The Flood Commission
does not have information on this structure.

Fillmore Dam. The Fillmore Dam is officially named the Fillmore Site 1 Dam. This structure is located
north of the Salopek Dam on the east side of 1-10. Similar to the Site 2 and 3 Fillmore Dams, it is owned
and operated by EBID, and was constructed to protect agricultural infrastructure in the valley. It was
also built in 1962 to protect against the 50-year design storm. The dam is classified as a Class A dam.

Las Cruces Dam. The Las Cruces Dam, a flood control pass-through dam, was constructed by the U.S.
Army Corps of Engineers (Corps) in 1975 to protect development in Las Cruces by controlling flood flows
from the Alameda and Las Cruces Arroyos. It is currently classified as a Class C dam.

Little Detention Dam. These structures were built by the SCS during the same timeframe as the Alameda
Dam to protect Las Cruces from damaging floods and are classified as a Class A.

Lower Fillmore Dam. The Lower Fillmore Dam is officially known as the Fillmore Site 3 Dam. Itisan
earthen structure located just north of the Apache Arroyo Dam on the east side of |-10. The Lower
Fillmore was constructed in 1962 for agricultural purposes and is operated by EBID. The structure is
classified as a Class A dam. The structure is capable of containing the 50-year design storm.

McClernon Dam. McClernon Dam was built by the SCS during the same timeframe as the Alameda Dam
to protect the City of Las Cruces from damaging floods and is classified as a Class A.

North and South Fork Dams. These structures were built by the SCS during the same timeframe as the
Alameda Dam to protect the City of Las Cruces from damaging floods and are classified as a Class A. (On
the north and south forks of the Las Cruces Arroyo.)

North Dofia Ana Dam. North Dofia Ana Dam is officially known as Dofia Ana Site 2 Dam. This structure is
located just north of the Dofia Ana Site 1 Dam. This dam detains flows from the North Dofia Ana Arroyo
and outfalls into the Dofia Ana Lateral. The dam was constructed in 1957 and is operated by EBID. lItis
currently classified as a Class C dam and provides protection up to the 50-year storm.

Redwood Dam. Redwood Dam was built by the SCS during the same timeframe as the Alameda Dam to
protect the City of Las Cruces from damaging floods and is classified as a Class A.

Salopek Dam. Salopek Dam is located just north of the Lower Fillmore Dam and is officially named the
Fillmore Site 2 Dam. This dam is an earthen structure built in 1962 for agricultural purposes. The dam is
owned and operated by EBID and is classified as a Class A structure. The structure is capable of
containing the 50-year design storm.
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sandill Arroyo Dam. The Sandhill Arroyo Dam is located north of Highway 70 and immediately west of
Sonoma Ranch Boulevard. The earthen dam was constructed in 1956 and rehabilitated in 1974 to
protect the city from floodwaters produced by the Sandhill Arroyo. This dam is classified as a high
hazard (Class C) dam due to the large amount of highly developed land downstream of the structure.
The dam outfalls into the historic arroyo which continues west of 1-25 until it reaches the valley floor.

South Doflia Ana Dam. South Dofia Ana Dam is officially known as the Dofia Ana Site 1 Dam. The
structure is located northeast of I-25 near the intersection of Thorpe Road and 1-25. This dam detains
flows from the South Dofia Ana Arroyo and outfalls into the Dofia Ana Lateral. The dam was
constructed in 1958 and is operated by EBID. It is currently classified as a Class C dam and provides
protection up to the 50-year storm.

Tortugas Dam Sites 1& 2. The dams constructed on the Tortugas Arroyo southeast of Las Cruces were
constructed in 1962 as part of a plan for watershed protection and flood prevention within the Tortugas
watershed. The plan was proposed by the Elephant Butte Irrigation District, with assistance from the
Natural Resources Conservation Service (NRCS), in 1959 in response to reoccurring floods that had
repeatedly caused damage to the Las Cruces Lateral and surrounding farmland, as well as nearby roads
and the rail lines. The dams were designed to the 50-year design storm. Both dams are maintained by
the Elephant Butte Irrigation District and both are classified as Class B dams.

West Mesa Dams

Apache Dam. Apache Dam is also known as the Apache Canyon Dam and is located west of the North
and South Picacho Dams. The structure was constructed in1937 by the Civil Conservation Corps.
Maintenance responsibility and classification information is not available at the Flood Commission.

Box Canyon Dam. Box Canyon Dam is located approximately two and half (2.5) miles north of the Las
Cruces Airport and west of Picacho Peak. The structure was constructed in 1937 by the Civil
Conservation Corps. Maintenance responsibility and classification information is not available at the
Flood Commission.

Butler Dam. The Butler Dam is located immediately south of I-10 as it drops off the escarpment. The
dam was constructed in 1974 to protect agricultural infrastructure from the 50-year design storm. The
easement associated with this structure is owned by the La Union Soil and Water Conservation District
and maintenance of the dam is sponsored by the Dofia Ana County Flood Commission. This dam is
classified as a Class B.

Cothern Dam. The Cothern Dam is located immediately south Butler Dam. Like Butler Dam, this dam was
constructed in 1974 to protect agricultural infrastructure from the 50-year design storm. The easement
associated with this structure is owned by the La Union Soil and Water Conservation District and
maintenance of the dam is sponsored by the Dofia Ana County Flood Commission. This dam is classified
as a Class B.

North & South Picacho Dams. The North and South Picacho Dams are located west of the Rio Grande
and north of Picacho Mountain on the Apache and Box Canyon Arroyos. These dams provide protection,
predominantly to agricultural lands, up to the 50-year design storm. Both dams are sponsored and
maintained by EBID. The outfalls of both structures merge where they intersect Shalem Colony Road
and are routed through existing farmland to the Rio Grande. These dams are classified as a Class B.

Appendix 3 Flood Control Dams 4
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APPENDIX 4 ARROYO MODELING

The existing HEC-HMS model can serve as a baseline for further development and analysis of major
arroyos in the city. The model would need to be updated and expanded to consider areas upstream of
the flood control dams. Data sets that would be needed to complete this task include, but are not
limited to, topography, land use, rainfall, and soil type. It is important to carefully define the boundaries
of the major arroyo under analysis, and to use 2-foot contour lines where possible. Contour lines aid in
the determination of flow patterns by defining the behavior of crest points that separate flow directions
within the watershed. Contour maps that are then projected onto soils maps provide important
information about infiltration and runoff behavior, and can be used for informed decision-making about
development adjacent to major arroyo systems. Soils are also a determining factor for vegetation, which
also is a factor for hydrologic behavior as well as sediment transport and erosion control.

The hydrologic model can be tightly coupled with a hydraulic model that would take the 100-year or
500-year storm hydrograph from the hydrologic model and map the extent of the water surface for such
events. A mode! that has been used to a limited extent for this purpose in Las Cruces is the HEC-River
Analysis System (HEC-RAS) model. Again, a new or expanded model would need to be built upstream of
the flood control dams. The output water surfaces from this model would then be imported into a GIS
system. The USACE has built tools to facilitate data transfer from HEC-HMS and HEC-RAS to ArcGlS,
although other GIS systems could be used. Sediment transport functions within hydraulic models or
other sedimentation models could also be generated to predict erosion along arroyos and adjacent
areas. Erosion control strategies could include natural-based materials such as rocks/boulders and
drought-tolerant vegetation as opposed to concrete where applicable.

Using GIS mapping software, the aerial extent of water at the 100-year and 500-year storm could be
evaluated for the presence of wildlife, proximity of a parcel to other identified open space, existing
infrastructure like roads, power lines, water lines, gas, etc., and proximity to existing developments and
privately owned parcels within the 100-year flood zone. Existing and proposed zoning may also be
evaluated. Although HEC-HMS and HEC-RAS are free software tools that are publically available and
frequently used in this type of work, there are many other available software packages that can perform
the same analysis.

The Sandhill Arroyo area is used in the following example.
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This image shows part of a watershed basin map for the Sandhill Arroyo in Las Cruces. A watershed
basin map utilizes the best contour data available to map the entire watershed associated for a
particular arroyo. Two-foot contours are used in this model.

The watershed is a drainage basin and its topography dictates the direction of stormwater flows and
ultimately where the arroyo stormwater eventually reaches. The red lines represent the sub-basin
boundaries which are individual basins isolated based on contour data. The blue lines represent the
flow line within that sub-basin.

Appendix 4 Arroyo Modeling 2
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Close-up of locations of interest

. Jct 4 to Chandler T
s SH-3

A model can be developed to represent the arroyo being analyzed. This allows engineers to use
different values to determine the peak runoff rates and volumes of stormwater at different locations of
interest along an arroyo. The engineer can analyze for different storm events based on storm data
available, and can compare different storm analysis methods if desired. Elements are added to the
model to represent a sub-basin, dam, pond, junction etc.

Appendix 4 Arroyo Modeling 3
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Evaluating the characteristics of runoff is the next step towards determining a flood zone boundary after
the flow rates are determined. This image shows the cross sections that are inputted into the model.
Each green line represents a cross-section of the arroyo, while the red line represents the arroyo flow
path. A cross-section basically shows what the arroyo would look like if you were to stand in the arroyo
and look either upstream or downstream. This information is needed so the flow limits can be modeled.

Appendix 4 Arroyo Modeling 4
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These images show the flow limit results in the model. The blue is an illustration of what the water level
would theoretically look like if the arroyo carries flow as a result of the hypothetical storm analyzed in
the model. Each one of the cross sections will have its own water level determination. These cross
sections are plotted on a graph showing the lengths horizontally and vertically, to give the viewer an
idea of the amount of water in the arroyo. The edges of the blue would be considered the flood zone
boundary for that specific storm.

Appendix 4 Arroyo Modeling 5
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These images show the flood zone determination. The arroyo peak flow rates at different points along
the arroyo determined for the 100-year storm are inputted into the model along with cross-section data
to determine the flood zone boundary. Once the flow is modeled, the results for the flood limits are
traced onto the aerial photo to determine the flood zone. The red lines represent the old 100-year flood
zone. The dark blue lines represent the new 100-year flood zone based on the study. The light blue
lines represent the 500-year flood zone as a result of the study.

Appendix 4 Arroyo Modeling 6
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EXHIBIT “B”

FINDINGS AND COMPRENSIVE PLAN ANAYLYSIS
The following findings of fact are relevant to the case:

On October 28, 2014, the Planning and Zoning Commission voted (5-1-0 with one
absence) to recommend adoption of the Arroyo Management Plan with the following
conditions:

« Correct a factual error in the Geology and Soils section of Chapter 3, Regional
Characterization;

« Include conditions of arroyo modeling, i.e. an explanation, as detailed in Appendix
4, Arroyo Modeling, as an addition section of the plan narrative in Chapter 4,
Issues, Challenges and Opportunities;

¢ Better define “buffers;”

e Clarify in the plan narrative how buffers would be determined including options for
buffer uses and/or compensations to property owner.

While NMSA Article 17 Sections 72-17-1 through 72-17-103 (1968) enables the City to
collect $0.50 per $1000 (0.5 mill) of net taxable value for flood control projects, earlier
legislation, NMSA Article 41 Sections 3-41-1 through 3-41-5 (1965), enables the City to
collect up to $5 per $1000 (5 mill) net taxable value for flood control projects. The City
currently collects only $2 per $1000.

Several adopted City plans and ordinances support the adoption of an arroyo plan, most
importantly:

e Article | Section D of An Ordinance for the Purpose of Flood Damage Prevention
(1987) calls for controlling the alteration of natural floodplains stream channels
and natural protective barriers which are involved in the accommodation of flood
waters: controlling filling, grading, dredging, and other development which may
increase flood damage; and preventing or regulating the construction of flood
barriers which will unnaturally divert flood waters or which may increase flood
hazards to other lands.

e The Storm Water Management Policy Plan of 1992 states as a goal to develop
an overall City water system that promotes aesthetics and multiple-use activities
through the use of “natural” arroyos or linear park systems, preservation of open
space, and visual enhancement and calls for the adoption of an arroyo plan that
would identify land use, transportation, recreation, and drainage characteristics.

e The Parks and Recreation Master Plan (2013) includes Goal 3: Acquire and
develop a high-quality, diversified system of parks, recreation facilities and open
spaces that provides equitable access to all residents.

T A complete review of plans and ordinances relevant to the plan may be found in Appendix 2 Planning Background
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o Comprehensive Plan 2040:

o GOAL 10: Provide multiple mobility options and connections to move within
and outside Las Cruces.

o GOAL 12: Protect environmentally-sensitive areas, habitats, and valuable
features of the existing natural environment.

o GOAL 22: Protect those natural resources and features unique to the region.

o GOAL 49: Establish procedural and development requirements.

o GOAL 50: Use Best Management Practices to address stormwater run-off.

The Arroyo Management Plan integrates issues related to flood control, stormwater
management, open space protection and community facilities in one document.

The New Mexico State Land Office and U.S. Bureau of Land Management have reviewed
the plan and provided comments (found in Attachment “D,” Public engagement
compilation, June 24, 2014 to present).
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% Attachment “A’

City of Las Gruces

Community Development
Interoffice Memorandum

TO: Robert Garza, City Manager
FROM: Carol McCall, Planner
SUBJECT: Adoption of the Arroyo Preservation Plan

DATE: March 2, 2015 File No.: M-15-048

Healthy arroyo systems impact many aspects of life in Las Cruces. The drafting of an
arroyo plan has been proposed in many previously-adopted City plans, including the
City's Storm Water Management Policy Plan and Comprehensive Plan 2040, to further
goals related to open space protection, sound stormwater management and flood control.
The Arroyo Management Plan (AMP) includes policies that will support systematic flood
control and drainage functions, protect arroyos in their natural state; help protect private
property, protect essential utility installation and maintenance, and allow for more
consistent flood control practices.

The plan also proposes many quality of life benefits such as open space protection, trails,
recreational opportunities, and view corridors of the Organ Mountains, as well as
protection of wildlife habitat and natural vegetation. This policy document will guide
decisions that will mostly impact undeveloped lands adjacent to the major arroyos, which
include the Alameda, Las Cruces and Sandhill Arroyos, among others.

The challenge in developing a comprehensive policy document for arroyo management
is the ability to interconnect many different issues. Public safety, stormwater
management, connectivity between recreational uses, maintenance and operations, and
transportation corridors that bisect major arroyos are a few examples of the complexity of
policy consideration that must take place.

Many agencies are beginning to look at arroyo management from a broader perspective
-- as a watershed management strategy that integrates solutions to all of these issues,
not only flood control. This approach improves sustainability and resilience, both of which
are becoming common goals in land use planning. Although the City has adopted many
plans with policies addressing different aspects of arroyo management, the AMP is the
first plan to suggest an integrated approach.

The AMP includes seven chapters. Chapter 1, Introduction, explains the purpose of the
plan and summarizes the numerous goals and policies from past plans and ordinances
addressing arroyos. Chapter 2 is a glossary of terms. Chapter 3, Regional
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Characterization, describes our region in current terms regarding geography, climate,
watersheds, geology and soils, vegetation, wildlife, the differences in character of the East
Mesa and West Mesa, the flood control dams, stormwater management and drainage,
utilities, and parks and open space.

Chapter 4, Issues, Challenges and Opportunities, examines these components more
closely and describes some of the problems associated with managing them successfully.
Chapter 5, Goals and Policies, includes broad statements that would bring us closer to a
more integrated approach to arroyo management, and offers options (policies) that can
help us achieve this. Chapter 6, Administration and Implementation, takes these policies
a step further and offers specific actions that, if carried out, will help achieve these goals.
Chapter 7, Conclusions, summarizes the major points, goals and implementation steps
in the plan.

The goals are separated into four categories: Land Use; Environment; Community
Facilities; and Utilities and Stormwater Management. The AMP goals are:

Goal 1. Take a proactive approach to watershed management that takes into
account existing drainage conditions as well as conditions affected by
future development.

Goal 2. Improve the safety of the flood control dams and restore native
vegetation in the storage pool areas.

Goal 3. Improve road crossing infrastructure.

Goal 4. Protect and maintain natural vegetation within arroyo systems and
mitigate damage that may result from development.

Goal 5. Manage arroyos to retain wildlife corridors.

Goal 6. Minimize impacts created by development and human activities.

Goal 7. Create a plan for a continuous system of regional trails (MPO).

Goal 8. Create design guidelines for trails and trail crossings (MPO).

Goal 9. Create safe and effective engineering standards for flood control and
conveyance.

Goal 10.  Minimize soil and slope instability, erosion, sedimentation and water run-
off.

Goal 11.  Improve the safety and efficiency of utilities installation.

Within the planning area, arroyos and the lands adjacent to them are owned by many
parties, primarily the New Mexico State Land Office, U.S. Bureau of Land Management,
City of Las Cruces and numerous private owners. While some of the policies in the plan
may impact maintenance efforts in already-developed areas, the plan is primarily
intended as guiding policy for public and privately-owned lands that are undeveloped.

Although land owners follow the regulations in place at the time of development (such as
zoning, drainage/stormwater standards, subdivision standards, etc.), in the absence of
regulation, plan policies are not binding, but can guide decision making. A central feature

2
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of the AMP is the recommendation that arroyos be studied individually at a more detailed
level using computer modeling that integrates flood control data with various geographic
features of the arroyo. This would help determine appropriate arroyo protection and
mitigation measures, such as buffers or other erosion control, vegetation protection, slope
stabilization, etc.

The AMP includes a policy suggesting that a model be developed (Policy 1.1.) and
explains what information it could provide. The plan is not intended to contain specifics
about arroyo management or specific arroyo protection treatments; this is something that
will require various stormwater data and is more detailed than plan policy could dictate.
The arroyo management modeling also takes time, and would be done on a case by case
basis as funding becomes available or at the time of development.

Modeling would give engineers, developers and decision makers an up-to-date and more
thorough understanding of an arroyo’s character and could help predict where flood zones
are, what areas are more susceptible to erosion, where development should be avoided
and, as such, whether these areas may benefit from additional protection measures.

A buffer, for example, is an area adjacent to an arroyo where development may not occur
or may be reduced in intensity. It would be determined starting at the boundary of the
100-year flood zone and measured laterally from that point. Over the arroyo’s length, the
buffer may vary, depending on the hydrology, natural vegetation, wildlife corridors, the
slope of the sides of the arroyo, soil type, etc.

The Federal Emergency Management Agency (FEMA) issues maps that show the 100-
year flood zone. A 100-year storm is one whose precipitation within a given period of
time and resulting runoff has a one-percent (or one time in a hundred) chance of being
equaled or exceeded in any given year. But these maps are based on data modeling that
may not be current, and their boundaries don'’t go far enough east (or west, in the case
of the West Mesa) to address newer development potential.

When a development is proposed, applicants must do drainage studies that pick up where
the FEMA maps leave off. The process uses computer modeling that predicts certain
characteristics of a hypothetical storm. Usually, topography, rainfall and soil type data are
used. These are free software tools that are publically available and are frequently used
in this type of work.

By adding information about the movement of sediment in the stormwater runoff, the
arroyo management model can help predict erosion along arroyos and adjacent areas.
Coupling this modeling with GIS mapping software, an area could be evaluated for the
presence of wildlife, pockets of vegetation outside the 100-year flood zone, proximity of
a parcel to other identified open space, existing infrastructure like roads, power lines,
water lines, gas, etc., and proximity to existing developments and privately owned parcels
within the 100-year flood zone. These results would further inform development decisions
and could help determine whether a buffer might be necessary in specific areas. An
ancillary benefit would be their use for open space, trails, and parks.
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The determination of buffers and how wide they may be has been a major concern
expressed by members of the development community. In reality, very little private land
would be impacted. According to our most recent GIS data, public undeveloped land on
the East Mesa comprises about 75% of the total undeveloped acreage, while privately-
held undeveloped land comprises only about 25%. Of this 25%, about half — or 12.5% --
is held by development companies. Narrow areas immediately adjacent to an arroyo
boundary amount to about 4%. It is this area that could possibly be affected by a buffer
analysis.

The AMP proposes that protective buffers be withheld along with arroyos when the New
Mexico State Land Office or the U.S. Bureau of Land Management choose to release
land for development. The protected land may be retained by these respective agencies
or may be dedicated to the City. Either way, the arroyos and buffers would become part
of the protected open space on the East Mesa, and in years to come, on the West Mesa.

If privately held, a buffer could take the form of a linear park or trail if feasible, or a
conservation easement, all of which could be offset by various incentives such as allowing
density bonuses farther away from the arroyo, federal tax break, or park credits. It could
also be included as part of a parcel sold to individual buyers. Any of these options would
be of enormous benefit to the City of Las Cruces and our community in general because
they would provide additional erosion protection and open space acreage.

The Arroyo Management Plan proposes to establish appropriate land use practices that
balance the rights of landowners with the protection of the region’s unique landscapes,
arid vegetation and natural wildlife habitat. It also proposes to understand the potential
impacts of human actions on a regional and watershed perspective. By looking broadly
at the watershed level we can help to ensure that the full potential of arroyos as a
community asset is realized and in doing so, maintain the desert’s ecological health over
time.

Thank you.
cc: Brian Denmark, ACM/COO
David Weir, Community Development Director\pbg

Vincent Banegas, Deputy Director
Srijana Basnyat, Senior Planner
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Attachment “B”

PEOPLE l' NG E OPLE
MEMORANDUM
TO: Carol McCall, Community Development Department Planner
FROM: Marcy Driggers, Assistant City Attorney \f%
SUBJECT: Arroyo Management Plan
DATE: November 16, 2014

When you requested my review of portions of the draft Arroyo Management Plan, I did
not realize that the Planning and Zoning Commission had recommended the Plan for
approval by the City Council. I would suggest Plan revisions for Council consideration
for the reasons set forth below, and believe that the wording that we discussed could
implement the suggested revisions as amendments to the Plan approved by the P & Z
Commission:

A. Isuggest setting forth the historical and statutory evolution of (1) NMSA
Sections 3-41-1 through 3-41-5 (1965) entitled “Flood Control” and (2) NMSA
Sections 72-17-1 through 72-17-103 entitled “Las Cruces Metropolitan Arroyo
Flood Control Act” (1967), hereafter referred to as “LCMAFCA”. Both state
statutes provide funding sources for constructing flood control structures inside
and outside of municipal boundaries but, in my opinion, LCMAFCA, which is
specific to Las Cruces, is overly complicated and potentially creates an entity that
City tax payers would fund but outside of City Council control, The more
generalized Flood Control sections apply to all cities in New Mexico and have
more taxing authority at 5 mills than LCMAFCA does at 0.5 mill. LCMAFCA
creates an independent authority whose initial Board of Directors is appointed
by the Governor then subsequently elected by the taxpaying electors at the same
time that a proposal to incur debt is submitted to those electors.

B. I further suggest researching how much money the City has been collecting for
flood control purposes. Iunderstand that we are presently collecting a 2 mill tax
levy in compliance with NMSA Section 3-41-2 and as approved by voters on
October 6, 1970. SEE City Commission Resolution No. 71-63 referencing the 2
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mill tax levy. Section 3-41-2 provides for a tax levy up to 5 mills and, with voter
approval, could provide additienal revenue for flood control purposes beyond
the 2 mills currently being collected. For your easy reference Sections 3-41-1
through 3-41-5 are attached.

Enc. as noted



|

st

= e A

749
3-40-8 FLOOD CONTROL 3-41-1

by the inhabitants of the municipality, from any person, corporation or organization owning,

controlling or maintaining the cemetery.
B. Any cemetery accepted by the cemetery board as provided in this section shall become
part of the municipality and shall be governed as any other municipal cemetery is governed.

History: 19568 Comp., § 14-41-8, enacted by
Laws 1966, ¢h. 300.

3-40-8. Deeds to burial lots; execution.

The municipality in disposing of a burial lot may execute a deed conveying title to a
purchaser. The deed is to be executed by the mayor and attested to by the clerk and bear the

geal of the municipality.

History: 1958 Comp., § 14-41-9, enacted by Personal representative or heir, right to sell burial
Lnwa 1973, ch. 885, § 7. lot owned by deceased, 76 A.L.R. 1371.

Repeals and reenactments. — Lawa 1978, ch. Rights and remedies as between cotenants of cem-
396, § 7, repeals 14-41.9, 1953 Comp., relating to etery lots respecting burials therein, 10 A.L.R.2d 219.
execution of deeds to burial lots, and enacts the To whom does title to burial lot pass on teatator’s
above section. death, in absence of specific provision in will, 26

Am. Jur. 2d, ALR, and C.J.8, references, — AL.R.3d 1425.

3-40-9. Acquisition or condemnation of an existing cemetery.

A. No municipality shall acquire or condemn any cemetery or part thereof unless a
detailed audit listing all the assets and liabilities of the cemetery is prepared by a certified
public accountant and submitted to the governing body. The municipality shall not be held
liable for any liabilities not shown in the audit. .

B. Any person, estate, trust, receiver or other group acting as aunit shall transfer to the
municipality all records, property, trusts and other relevant material pertaining to the
cemetery or part thereof acquired or condemned by the municipality. The acquisition or
condemnation and transfer of a cemetery or part thereof shall be in compliance with the
Endowed Care Cemetery Act (58-17-1 to 58-17-17 NMSA 1978] and other provisions relating

to,cemeteries or any part thereof.

History: 1958 Comp., § 14.41-10, enacted by 396, § 8, repeals 14-41-10, 1953 Comp., relating to

Laws 1973, ch, 395, § 8. acquisition or condemnation of an existing cemetery,
Repeals and reenactments. — Laws 1873, ch. and enacts the above section.
Flood Control
Sec. Sec.
3-41-1, Flood control; authorization. 3-41-4. Flood control; right of entry; obstructing.
3-41-2. Flood control; tax levy; limitations; election; 3-41-5. Flood control; cooperation with other public
result; bond issue may supplement; agencies.
levy.
3.41-3. Flood control; eminent domain; condemna-
tion.

3-41-1. Flood control; authorization.

A. For the purpose of protecting its inhabitants from damage by flood waters, a
municipality may construct and maintain within or without the municipality:
(1) dikes;
(2) dams;
(3) embankments;
(4) ditches;
(5) storm sewers;

37
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3-41-2 MUNICIPALITIES 3-41-2

(6) structures; or
(7) excavations necessary to prevent flood waters from damaging property or
threatening human lives within the munici pality.

B. The municipality may change, extend, widen, deepen and raise the natural channel of
any stream within or without the municipality or remove any obstruction in any stream
within or without the municipality for the purpose of opening a channel and diverting flood
waters.

History: 19568 Comp., § 14-42-1, enacted by Flaod protestion mensures, 6 ALR.2d B7,
Laws 1965, ch. 800, Right of riparian owner ta construct dikes, em-
Cross roferences. — For municipal powers re- bankments, or ‘other strustures necessary to main-
garding flood and mudslide hazard areas, see 3-18-7 inin or restore bank of stream or to prevent flood, 23
NMSA 1978, For county flood control, see 4-50-1 A.L.R.2d 760.
NMSA 1978 et seq. Injunctive relief againat diversion of water by mu-
T.aw reviews. — For article, “Existing Legislation nicipal corporation or public utility, propriety of, 42
and Proposed Model Flood Plain Ordinance for New ALR.8d 426.
Mexico Municipalities,” see 9 Nat. Resources J. 629 Lisbility of governmental entity for issuance of
(1969). permit for construction which caused or accelerated
Am. Jur, 2d, ALR. and C.J.S. references. — flonding, 62 A.L.R.3d 614,
50 Am. Jur. 2d Levees and Fleod Centrol §§ 2, 4. 62A C.J.8. Levees and Flood Control §§ 8, 4,

3.41-2. Flood control; tax levy; limitations; election; result; bond
issue may supplement; levy.

A. Amunicipality may levy a tax upon all property subject to property taxation within the
municipality for such length of time as is necessary to accomplish the purpose authorized in
Qections 3-41-1 and 3-41-3 NMSA 1978. The rate of the tax authorized by this subsection
shall not exceed five dollars ($5.00), or any lower maximum amount required by operation
of the rate limitation provisions of Section 7-37 7.1 NMSA 1978 upon a tax levied under this
section, on each one thousand dollars (§1,000) of net taxable value, as that term is defined
in the Property Tax Code [Articles 35 to 38 of Chapter 7 NMSA 1978].

B. Before levying the tax, the municipality shall submit to the qualified electors of the
municipality the question of levying the tax. The question may be submitted at any regular
or special municipal election called for that purpose. Notice of the election ghall be given as
provided in the Municipal Election Code [Chapter 3, Articles 8 and 9 NMSA 1978] for special
elections.

C. The municipality shall print the words “For tax levy for flood protection purposes” and
“Against tax levy for flood protection purposes” or words of like import. The vote upon the
question shall be separately canvassed as other municipal elections are canvassed.

D. If a majority of the votes cast favor the levy of the tax, the governing body shall levy
and certify the levy as any other tax is Jevied for municipal purposes.

E. Nothing in this section shall be construed as prohibiting the issuance of negotiable
bonds as authorized in Section 3-30-5 NMSA 1978 to pay the cost of preventing flood
damage.

F. If a county has levied a tax for flood control purposes as authorized in Sections 4-50-1
through 4-50-9 NMSA 1978 or any other law, the municipality is not prohibited from levying
a tax as authorized in this section.

History: 1953 Comp., § 14-42-2, enacted by County construction within eity limite, —
Laws 1965, ch. 800; 1981, ch. 87, § 56; 1986, ch. Sandoval County could use county flond funds to
208, § 118; 1986, ch. 32, § L construct flood control structures located within the

The 1885 amendment substituted “the Mun icipal county and within the drainage area as sel ferth in
Blection Code for special elections” for “Section 3-8-2 4-50-2 NMSA 1978, when necessary to prevent flood
NMSA 1978 at the end of Subsection B. waters from rivers or streams from damaging life

The 1988 smendment, in the calehline, substi- and property, even if the structures lay within the
tuted “limitations” for “limitation”; in Subsection A, Rio Rancho city Jimits, 1988 Op. Att'y Gen. No. 88-
substituted “upon” for “not exceeding in any one year 30.
fiye mills on the dollar of the net taxable value, s Am. Jur. 2d, ALR. and C.J.S. references, —
that term is defined in the Property Tax Code, of” in 70 Am. Jur. 2d Special or Local Assessments §§ 30
the first sentence and added the last sentence; in 31. '
Subsection B, substituted “tax” for “taxes” in the firat 52A C.J.8, Levees and Flood Control §§ 28 to 40,
sentence.

38
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3-41-3 FRANCHISES TO PUBLIC UTILITIES 3-42-1

3-41-3. Flood control; eminent domain; condemnation.

A. Amunicipality may acquire by condemnation land, easements and right-of-way within
or without the municipality for any construction as authorized in Section 3-41-1 NMSA
1978, or the removal of any obstruction in a stream.

B. The proceedings for condemnation shall be as authorized by law. If the governing body
determines that the compensation awarded by the commissioners, as provided in Section
49-1-3 NMSA 1978 is more than the municipality should pay or is able to pay, the
municipality, before taking possession of the property or removing any obstruction, may
dismiss the proceedings for condemnation and is relieved of any obligation to pay
compensation. :

History: 1853 Comp., § 14-42-8, enacted by Am. Jur, 2d, ALR, and C.J.8. references. —
Laws 1985, ch. 800; 1969, ch. 251, 4 10. 26 Am. Jur. 2d Eminent Domain § 66.

Compilor’s notes, — Seetion 42-1-3 NMSA 1978,
referred to in Bubsection B, was ropealed by Laws
1981, 'ch, 125, § 62. For present provisiona concarn.
it;}%scﬁndaﬁihétimi, gse 42A-1-1 to 42A-1-34 NMSA

Compensation for diminution in value of the re-
mainder of property resulting from taking or use of
adjoining land of others for the same undertaking, 59
A L.R.3d 488.

29A C.J.S. Eminent Domain § 39,

3-41-4. Flood control; right of entry; obstructing.

A. An employee or representative of a municipality has free and unobstructed ingress
and egress on any land or premise if such ingress or egress is necessary to carry out the
provisions of Sections 3-41-1 through 3-41-5 NMSA 1978, and is not liable for damages
because of such entry except for wanton and malicious injury. Any person obstructing such
ingress or egress is guilty of a misdemeanor.

B. If the state engineer files a written objection with the governing body, no dike,
embankment, dam, ditch, structure or excavation shall be constructed or maintained in any
public stream except in a manner approved by the state engineer.

istory: 1953 Comp., § 14-42-4, enacted by
Laws 1965, ch. 300.

- 3.41-5. Flood control; cooperation with other public agencies.

A municipality may cooperate with:
A. any other municipality;
B. any county or any flood control authority;
C. the state of New Mexico; or
D. any agency of the United States, in carrying out the objectives of Sections 3-41-1
through 3-41-6 NMSA 1978.

History: 1958 Comp., § 14-42-5, enacted by
Laws 1965, ch. 300. )

ARTICLE 42
Franchises to Public Utilities

chise when right-of-way granted by

Sec.
county commissioners.

3-42-1. Franchises; authorization.

9.42-2. New municipality required to grant fran-

3-42-1. Franchises; authorization.
A. A municipality may grant, by ordinance, a franchise to any person, firm or corporation

for the construction and operation of any public utility.

39
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Tracked changes in this document, Attachment “A,” reflect the following
revisions:

Planning and Zoning Commission conditions from October 28, 2014 public
hearing:
e Correct a factual error in the Geology and Soils section of Chapter 3, Regional
Characterization
o Pages 23-24

e Include conditions-of arroyo modeling, i.e. an explanation, as detailed in
Appendix 4, Arroyo Modeling, as an addition section of the plan narrative in
Chapter 4, Is,sf"ﬁes, Challeriges and Opportunities
o Pages 35-36

e Better define “buffers” and clarify in the plan narrative how buffers would be
determined including options for buffer uses and/or compensations to
property owner
o Pages 9-10
o Pages 35-36
o Pages 37-38
o Page 69
o Pages 76-77

In addition, the City’s Legal Department has recommended the following
revisions:
e Additional information on history of flood management legislation in the
Planning Background section of Chapter 1, Introduction
o Page6
e Revise proposed actions regarding funding strategies and regional
stormwater management strategies in Chapter 6, Administration and
Implementation
o Pages70,71,74
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CHAPTER 1. INTRODUCTION

Arroyos are recognizable geographic features of the southwestern Chihuahuan Desert surrounding Las
Cruces, New Mexico. Arroyos provide natural pathways for surface water runoff to flow from higher
elevations to low-lying lands and ultimately the Rio Grande. Vegetation in and adjacent to arroyos
provides habitat for many Chihuahuan Desert wildlife species. Arroyos are non-static, living systems and
their shapes, sizes, depths and directions change in response to the frequency and intensity of storm
events. As both urban and rural development increases, many arroyos have been rerouted, channelized,
or dammed to protect property and increase useable land. These actions have altered natural drainage
function, wildlife connectivity, and the propagation of vegetation in some areas.

Surrounding Las Cruces, development and open spaces exist together, and the natural terrain is part of
the community character. It has often been the practice to carve out development and leave the rest
for open space, but planning for open spaces first may prove to be more valuable for property owners
and the desert environment in the long run. Through sound development standards, new land uses can
incorporate characteristics of the existing natural environments — topography, soils, vegetation, geology,
and hydrology - so that ecologically-sensitive’ and dynamic lands are protected. Safe and effective
engineering standards for flood control, utilities, stormwater conveyance, and water storage are
important factors for all development. But specifically in arroyo environments, development designs
can be implemented to maintain the natural character of the arroyo. It is also important to maintain

1 One Valley One Vision 2040 describes critical and sensitive land as “land that generally should be conserved in its
natural state (e.g., surface water, floodplains, wetlands, arroyos, steep slopes, protected wilderness, wildlife
habitat, tree stands, and cultural areas) in a manner that reasonably compensates, provides incentives, maintains
similar existing property rights, or balances the public and property owner interests.”
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arroyos to ensure historical drainage patterns adhere to water quality regulations administered by the
U.S. Environmental Protection Agency’s (EPA) National Pollutant Discharge Elimination System (NPDES)
permit program.

Arroyos can also provide a variety of recreational opportunities. Proper design of trails, trail amenities,
connectivity, equestrian facilities, street crossings, parking, signage, etc. can result in opportunities that
meet the needs of all users. Economic development is also impacted by how our arroyo systems are
managed, as quality of life and a community’s green industry become larger considerations when
businesses and people choose where to relocate.

Purpose of the Arroyo Management Plan

The City of Las Cruces wants to protect the major arroyos as open space and encourages private
property owners to preserve smaller tributaries where ever possible when designing new
neighborhoods. Healthy arroyo systems impact many aspects of life in Las Cruces and the AMP provides
policy guidance designed to improve quality of life and help accomplish the following goals:

e Protect and manage major arroyos in their natural state;
¢ Allow maintenance of historic flows in arroyos;
Protect private property;

¢ Improve flood control & drainage functions;

e Accommodate and protect essential utility installation and maintenance;
e Improve stormwater quality;

e Strengthen compliance with the NPDES permit;

e Protect native vegetation and wildlife habitat;

Encourage responsible and profitable development;
e Increase protected open space; and
e Increase trails, trail connectivity, and recreational opportunities.

The City of Las Cruces Arroyo Management Plan will be used by the City to help guide regulations in the
Development Standards, Subdivision Code (Chapters 32 and 37 respectively of the Las Cruces Municipal
Code) and all other relevant codes as amended. It will guide design and development adjacent to
arroyos on the East and West Mesa areas in a manner that adheres to the Comprehensive Plan, Storm
Water Management Plan, Mesilla Valley MPO Transportation Plan, Parks and Recreation Master Plan,
and other related plans adopted by the City. Any future action or activity that stems from the AMP
policies will have a common basis for drainage management throughout the city by reducing flooding,
improving water quality and mimicking the pre-development hydrologic conditions. This in turn
protects the health, safety and welfare of the general public.

Geographically, the AMP includes major arroyos on the East and West Mesas, undeveloped floodways,
unnamed 100-year flood zones, including areas in the Extraterritorial Zone (ETZ), and largely native
areas on the West Mesa escarpment. Because most of the development in the Las Cruces area has been
directed east toward the Organ Mountains, numerous studies have been completed addressing
stormwater, watershed management, soils, vegetation, etc. For this reason, much of the information
presented in this document is based on data collected for the East Mesa. But the AMP will guide
development on the West Mesa in the same way it will on the East Mesa, and the same goals and
policies will be relevant as the community grows to the west. Additional policies will address the West
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Mesa escarpment where drainage to the Rio Grande varies greatly from drainage on the East Mesa.
Map 1, below, shows the AMP Planning Area and the major arroyo systems.

Within this planning area, arroyos and the lands adjacent to them are owned by many parties, mainly
the New Mexico State Land Office, U.S. Bureau of Reclamation, City of Las Cruces and numerous private
owners. While some of the policies in the plan may guide maintenance efforts in already-developed
areas, the plan is primarily intended as guiding policy for public and privately-owned lands that are
undeveloped. Historically, developers have followed the regulations in place at the time of
development. In the absence of regulation, plan policies are not binding, but can guide decision making.
Appropriate land use practices must balance the rights of landowners with the protection of the region’s
unique landscapes, arid vegetation and natural wildlife habitat. It is.also critical to understand the
potential impacts of human actions on a regional and watershed perspective. By managing arroyo
systems holistically — looking broadly at the watershed level —we can help to ensure that the full
potential of arroyos as a cormmunity asset is realized and in doing so, maintain the desert’s ecological
health over time.
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Figure 1 Arroyo Characteristics

Although every arroyo is different, this diagram shows the many elements an arroyo may have, depending on
location, soils, width and the slopes of its edges.?

% Graphic by P. Bennett, after http://geochange.er.usgs.gov/sw/impacts/geology/puercol
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Map 1. AMP Planning Area
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Planning Background

During the first half of the 20*" century, Las Cruces was a small community and was situated in the
mostly flat valley floor and stormwater runoff was easily contained on site. But capacity overload was
common, resulting in frequent damage to property. This led to the more formal implementation of on-
lot ponding to reduce excessive runoff in roadways. While the City recognized the need for flood control
and drainage, Article 4.5 of the Rules and Regulations Governing the Subdivision of Land within the City
of Las Cruces, adopted in 1956, makes only one indirect reference to arroyos: “The developer should
keep in mind that natural watercourses can be an attractive asset to his subdivision as well as to the
community and, where possible, should improve and beautify the watercourses to this end.”

[The following revision, including the strikethrough and footnote, have been recommended by the
City’s Legal Department.]

In 1965 the New Mexico legislature enacted NMSA Sections 3-41-1 through 3-41-5, entitled “Flood
Control.,” This legislation allows all New Mexico cities to tax property within their city limits to pay for
authorized flood control structures within and without the municipal boundaries up to $5 per $1000 net
taxable value (5 mill) with voter approval. Then in 1967, for unknown reasons, the New Mexico
legislature cloned the Albuguergue Metropolitan Arroyo Flood Control Act and enacted NMSA Sections
72-17-1 through 72-17-103, entitled the “Las Cruces Metropolitan Arroyo Flood Control Authority,”
which created an independent Authority to operate a flood control system throughout the Las Cruces
area. The Authority had less taxing authority than provided in the 1965 municipal Flood Control statute
and there is some uncertainty as to the historical status of the Authority. Some individuals remember
there being an Authority Board created but eventually it ceased meeting.”

The City’s 1968 Comprehensive Plan described the conditions of the drainage system at that time: a
system that “includes major drains and laterals developed for irrigation purposes and used to carry
stormwater, retention dams, collection basins, open ditches, storm drainage and the major arroyos. The
existing storm drainage facilities are not adequate” because the dams were not designed for high hazard
duty, and the open ditches were primarily agricultural drains designed for water table control, not high
storm water flows. The excessive surface flow resulted in street flooding, washing out of unpaved
streets and property damage. According to the plan, “the open ditches and storm drains that are
available offer some protection to the areas they serve, but even these facilities are generally
inadequate or create problems where a ditch ends and the water must revert to surface flow.” The
Capital Improvement Program section of the plan addressed these problems by proposing storm sewer
improvements and a major retention dam along the east side of Interstate 25. Now known as the Las

3 The 1965 legislation provides up to $5 per 51000 (5 mill) taxing authority. Currently, the City of Las Cruces is
collecting $2 per 51000 (2 mill) net taxable value for flood control purposes. By comparison, the 1967 Authority
legislation enables the City of Las Cruces to tax properties within the boundaries of the authority only up to $0.50
per $1000 (0.5 mil) of net taxable value per NMSA Section 72-17-22(1) as indicated by the City Attorney's

office Email-Marcy-Briggers4/21/2008
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Cruces Flood Control Dam, it was a joint project between the City of Las Cruces and the U.S. Army Corps
of Engineers and was completed in 1975.

The 1975 City of Las Cruces Land Subdivision Regulations also included a design standards section that
dealt with drainage issues. However, the standards don’t include specific requirements for construction
and as growth increased, developers, builders, property owners, City officials, etc., found them
inadequate to regulate development. Arroyos are not specifically mentioned in these regulations.

The City continued addressing stormwater management by adopting an ordinance in 1987 that
established more detailed regulations for flood control. An Ordinance for the Purpose of Flood Damage
Prevention called for: restricting or prohibiting uses that were dangerousto health, safety or property in
times of flood or that would cause excessive increases in flood heights or velocities; controlling the
alteration of natural floodplains, stream channels and natural protective barriers; and regulating the
construction of flood barriers which may unnaturally divert flood waters or which may increase flood
hazards to other lands.

Flood control standards continued to evolve in the 1990’s. The City’s Storm Water Management Policy
Plan (November 1992) states as a goal, to “develop an overall City storm water system that promotes
aesthetics and multiple-use activities through the use of ‘natural’ arroyos or linear park systems,
preservation of open space, and visual enhancement.” It identified the following arroyos as suitable for
open space corridors: Fillmore Arroyo, Telbrook Arroyo, segments of Little Dam Arroyo, North and South
Fork Las Cruces Arroyo, Alameda Arroyo, a segment of Sandhill Arroyo and unnamed major arroyos as
identified on the Major Arroyo Corridor Identification Map. The Storm Water Management Policy Plan
also calls for a Major Arroyo Plan, which would identify how each major arroyo would be used. A plan
was not drafted at that time.

The City’s 1999 Comprehensive Plan addressed arroyo preservation in a more meaningful manner. It
called for the creation of a major arroyo plan with policies to protect and maintain the existing natural
environment and to minimize impacts created by development. It addressed safe hillside and
escarpment development, and the use of arroyo systems as trails and trail connections. Also, for the first
time in the City's comprehensive plan, the topic of the physical health of residents was addressed: the
1999 Plan included policies that supported ways to promote physical activity thereby improving the
overall health of our communities. The Draft Storm Water Management Plan (SWMP), adopted in 2009,
outlines the City’s S-year program to comply with the EPA’s Final NPDES General Permit for Small
Municipal Separate Storm Sewer Systems (MS4s) in New Mexico to improve stormwater quality in
accordance with the Clean Water Act of 1972. The SWMP describes six minimum control measures,
which if carried out, would significantly reduce pollutants being discharged into the stormwater
drainage system, and ultimately the river. The City’s Public Works Department adopted the EPA’s Best
Management Practices (BMP) to address each of the six areas. They include public education and
involvement, discharge detection and elimination, construction site storm water runoff control, post-
construction stormwater management, and pollution prevention for municipal operations.

The Mesilla Valley Metropolitan Planning Organization’s (MPO) Transport 2040 Transportation Plan,
adopted in June 2010, includes policies to identify major arroyos in the Las Cruces area as potential trail
corridors. Its Trail System Priorities map contains text on a tiered network of trails, examples of
improved and unimproved trail facilities, and a discussion of potential pavement types. The aim of these
policies is to provide a variety of transportation choices that serve all users by developing safe, reliable,
and convenient non-motorized transportation modes, i.e. pedestrian and bicycle facilities.
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The One Valley One Vision 2040 Regional Plan, adopted in 2012, reinforces various arroyo policies found
in the 1999 Comprehensive Plan and Transport 2040. 1t calls for the preservation of open space;
improving our water supply by better management of stormwater and the effects of erosion; providing
an adequate network of corridors for wildlife (e.g., buffer zones adjacent to arroyos or wildlife
over/under passes); developing strategies for low-impact recreation along arroyo buffers; and increasing
access to non-motorized transportation options to promote healthy living and provide mobility
alternatives. One Valley One Vision 2040 also supports an arroyo and open space management plan that
would “help protect our sensitive environmental resources”.

The Parks and Recreation Master Plan, updated in 2013, suggests integrating the siting of proposed trail
segments into the development design process and requiring development projects along designated
trail routes to incorporate the trail as part of the project. It also supports the MPO’s Transport 2040’s
Trail Plan by calling for a comprehensive parks and trails facilities mapping program that promotes
active lifestyles in Las Cruces and integrating arroyos into the trail system. Additional policies address
trail accessibility for all users and promote an open space protection program.

The 1999 Comprehensive Plan was amended in 2013 as Comprehensive Plan 2040 and carries these
policies forward to present day. In addition, the Future Concept Map in the amended plan specifically
calls for “conservation areas” consisting of areas of historical, cultural, environmental value or open
areas that could become community assets and are worth conserving, such as arroyos (Goal 35, Policy
35.1). At present, the 2001 Zoning Code as amended has three zoning districts related to open space
and arroyos: Flood Control (FC); Open Space-Recreation (OS-R); and Open Space-Natural/Conservation
{OS-NC).

For a comprehensive listing of the goals and policies in the plans and ordinances noted above, see
Appendix 2, Planning Background.
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CHAPTER 2.

Access points:

Alluvial fan:

Arroyo:

Arroyo boundary:

Arroyo buffer:

GLOSSARY AND ACRONYMS

Low impact areas that form entrances into the arroyo
buffer from adjacent urbanization. These points
provide access for pedestrians, cyclists, equestrians,
and, occasionally, motor vehicles for purposes of
maintenance and operations.

A fan-shaped pile of sediment that forms where a

rapidly flowing watercourse enters a relatively flat
valley. As water slows down, it deposits sediment

{alluvium) that gradually builds the fan shape.

The American Geological Institute Glossary {1972)
defines an arroyo as "a deep, flat-floored channel or
gully of an ephemeral stream or of an intermittent®
stream usually with vertical or steeply cut banks of
unconsolidated material at least 60 centimeters (2 feet)
high, that is usually dry, but may be transformed into a
temporary water course or short lived torrent after
heavy rains." Also called a wash or draw.

Major arroyo means any channel whose watershed
exceeds 320 acres in a 100-year design storm, whether
the watershed is in its natural or unaltered state or has
been altered by development, runoff diversions, or
detention facilities.’

Natural arroyo is an arroyo that has not been directly
altered by human intervention.

Naturalistic arroyo corridor is an arroyo that has been
directly altered by human intervention and in which
non-continuous or limited erosion protection measures
have been installed to prevent damage to infrastructure
while maintaining the natural bed and bank materials.

The elevation line on the banks of an arroyo that
represents the lateral reach and depth of water
calculated from a 100-year flood event.

The area adjacent to an arroyo where development may
not occur or may be reduced in intensity. It would be
determined starting at the boundary of the 100-year
flood zone and measured laterally from that point. »

usually extendingloteraliy-beyond-the-100-yearfload

4 Ephemeral flows carry water only during and immediately after a rain, and intermittent flows carry water for only

part of the year.

5 Las Cruces Municipal Code, Chapter 32 Design Standards



Arroyo system:

Best Management Practices (BMPs):

BMPs, structural:

BMPs, non-structural:

Buffer:

Channel:

Channel stability:

Channel treatment measure:
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zene-0Over the arroyo’s length, the buffer may vary,
depending on the hydrology, natural vegetation, wildlife
corridors, the slope of the sides of the arroyo, soil type,
etc._ Buffer distances could be determined using similar
computer modeling software that is used to determine
flood zone boundaries and buffer widths would be
identified on a case by case basis.

A major arroyo, its buffers and tributaries that,
integrated, form an unaltered, natural drainage area.

Management measures or practices used to protect air,
soil, or water quality or reduce the potential for
pollution associated with storm water runoff. BMPs
may be a structural device or non-structural practice,
including processes, land use alternatives, activities, or
physical structures.

Engineering solutions to stormwater management.
Structural BMPs are used to treat stormwater at the
point of generation, the point of discharge, or at any
point along the stormwater "treatment train."
Structural BMPs can serve many different functions
based on their design. Common examples of structural
BMPs usually found within urban areas include
stormwater ponds and open channels {swales).

Those BMPs in which there are no physical structures
associated. Nonstructural BMPs are designed to limit
the amount of pollutants available in the environment
that would potentially end up in stormwater runoff, and
typically lessen the need for the more costly structural
BMPs. Natural elements include floodplains, wetlands,
forests and riparian buffers. Nonstructural BMPs may
also be achieved through such things as education,
management, and development practices.

See “Arroyo buffer”

Any arroyo, stream, swale, ditch, diversion, or
watercourse that conveys storm runoff, and including
structural facilities.

A condition in which a channel neither degrades to the
degree that structures, utilities or private property are
endangered, nor aggrades to the degree that flow
capacity is significantly diminished as a result of one or
more storm runoff events or moves laterally to the
degree that adjacent property is endangered.

A physical alteration of a channel for any purpose.

10



Climate change:

Design storm:

Detention facility:

Disturbed area:

Drainage:

Drainage course:

Drainage plan:

Easement:

Encroachment:

Erosion:
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Any substantial change in measures of climate (such as
temperature or precipitation) lasting for an extended
period (decades or longer). Climate change may resuit
from natural factors and processes or from human
activities.

A storm that deposits a stated amount of precipitation
within a stated period over a defined area and which is
used in calculating storm runoff and in designing
drainage control, flood control and erosion control
measures.

Basin whose outlet has been designed to detain
stormwater runoff for some minimum time (e.g., 24
hours) to allow soil particles and associated pollutants
to settle. Unlike retention ponds, these facilities do not
have a large permanent pool of water.

Any area in which the soil will be altered by grading,
leveling, scraping, cut and fill activities, excavation,
brush and timber clearing, grubbing, and unpaved soils
on which vehicle operations and/or movement will or
has occurred.

Movement of waters through a watershed that is
collected from higher elevation or surrounding lands,
eventually reaching a lower elevation waterbody like a
river or ocean.

A natural watercourse for the drainage of surface
waters.

A plan indicating an on-site drainage proposal for
developed land, outlining the passage of stormwaters
through the development and safe discharge of runoff
onto adjacent lands or into storm drainage facilities.
Also, a drainage plan provides a comprehensive analysis
of (i) the existing storm drainage conditions of a
proposed development, and (ii) the detention/retention
of the increased runoff which is generated by the
development.

The right, liberty, advantage or privilege that one
individual or entity has in land of another, either
express or imputed (utility, grant, or necessity).

Any man-made obstruction in the floodplain that
displaces the natural passage of flood waters.

The transport of soil particles, or mass movement of
soil. Caused by water, wind, or mechanical means.

11



Erosion control:

Escarpment:

FEMA:

Finger:

Flood control:

Flood hazard area:

Floodplain:

Floodway:

Flood zone:

Green infrastructure:

Historic flows:
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Treatment measures for the prevention of damages due
to erosion and soil deposition from the ten-year design
storm runoff.

A long, steep slope, such as a slope at the edge of a
plateau or separating areas of land at different heights.

Federal Emergency Management Agency. FEMA’s
primary purpose is to coordinate the response to a
disaster that has occurred in the United States, such as
flood events.

A small arroyo orgully that forms a fan-shaped
extension at the head of a system of arroyos.

Treatment measures necessary to protect life and
property from the 100-year design storm runoff.

An area inundated by a flood event having a 1-percent
chance of being equaled or exceeded in any given year.
The 1-percent annual chance flood is also referred to as
the base flood or 100-year flood. Flood hazard areas
identified on the Flood Insurance Rate Map are
identified as a Special Flood Hazard Area (SFHA).

A relatively flat or low land area adjoining a river,
stream or watercourse that is subject to partial or
complete inundation by floods.

The channel of a river or watercourse and adjacent
areas that must be reserved from development in order
to discharge the 100-year flood without cumulatively
increasing the water surface elevation more than one
foot (cumulatively one foot for all changes).

Geographic areas that FEMA has defined according to
varying levels of flood risk and type of flooding. These
zones are depicted on the published Flood Insurance
Rate Map (FIRM) or Flood Hazard Boundary Map
{FHBM). For the purposes of this document, flood zone
is used to describe an area subject to inundation from
the 100-year design storm runoff.

Infrastructure associated with stormwater management
that utilizes low impact development techniques to
infiltrate, evapotranspire, capture, and reuse
stormwater to maintain or restore pre-development
hydrology.

Those flows naturally present in the drainage area prior
to any disturbance by development within the
upstream watershed.

12



Hydrology, pre-development:

Las Cruces Municipal Codes (LCMC):

Low impact development (LID):
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The combination of runoff, infiltration, and
evapotranspiration rates and volumes that typically
existed on a site before human-induced land
disturbance occurred (e.g., construction of
infrastructure on undeveloped land such as meadows or
forests).

Las Cruces Municipal Codes found at:
www.municode.com/library/nm/las_cruces

A stormwater management approach that can be used
to replicate or restore natural watershed functions
and/or address targeted watershed goals and
objectives.

Municipal Separate Storm Sewer System (MS4): A conveyance or system of conveyances (including

Native plants:

Natural cover:

roads and municipal streets with drainage systems)
which is used for collecting and conveying storm water
and that is owned or operated by a public entity that is
a designated and approved management agency under
Section 208 of the Clean Water Act. Operators of MS4s
can include municipalities, local sewer districts, state
and federal departments of transportation, public
universities, public hospitals, military bases, and
correctional facilities.

Plants that are indigenous to the region or are from
other places that have become established in wild lands
without cultivation.

Vegetation, exposed rock, or barren ground that exists
prior to commencement of earth-disturbing activities or
vegetation achieved through restoration back to a
natural state.

National Pollutant Discharge Elimination System (NPDES): The national permit program for

One hundred-year flood (100-year):

Open space:

administering and regulating Sections 307, 318, 402,
and 405 of the Clean Water Act. The program controls
water pollution by regulating point sources that
discharge pollutants into waters of the United States.
The NPDES General Permit specifies by what conditions
construction activities may discharge stormwater.

A storm whose precipitation within a given period of
time and resulting runoff has a one-percent (or one
time in a hundred) chance of being equaled or
exceeded in any given year. It is also referred to as 100-
year design storm.

The area of a lot, tract, or parcel not devoted to any
building or structure, driveway, parking lot or stall, or

13
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Retention facility

Scenic corridor:

Sediment:

Setback:

Site planning:

Slope:

Soil cement:

Trail:

Transect:
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street. The term generally refers to natural or
undeveloped land.

I”

See “Trai

Constructed basins that have a permanent pool of
water throughout the year (or at least throughout the
wet season). Ponds treat incoming stormwater runoff
by allowing particles to settle and algae to take up
nutrients. Also called wet ponds, and are used as a
common stormwater management BMP.

A single-loaded street that abuts open space lands such
as arroyos, the Organ Mountains, the Rio Grande, or
designated protected lands such as an area of critical
environmental concern (ACEC) as defined by the U.S.
Bureau of Land Management, and provides a scenic
view,

Loose particles of sand, clay, silt, and other organic
substances that settle at the bottom of a body of water.
Sediment can come from the erosion of soil or from the
decomposition of plants and animals.

The minimum distance from the property line to where
a structure may be built, as regulated by zoning statutes
or restrictions in the deeds in various locales.

Analysis of a proposed development area to ensure that
stormwater management and impact to environmental
features are considered early in the development
process.

An inclined piece of land, three feet or higher vertical
rise, with a five horizontal to one vertical incline or
greater.

A mixture of sandy soil excavated on site with Portland
cement. The mixture is compacted in place like earth fill
and over time hardens to the consistency of sandstone.

A paved or unpaved right-of-way or grade-separated
right-of-way for which primary purposes are to provide
a place to walk, cycle or horseback ride, and to provide
access to other areas, such as recreational facilities,
neighborhoods, schools, commercial areas, etc.

A geographical cross-section of a selected environment
and a master planning tool that guides the placement
and form of buildings and landscape, allocate uses and
densities, and may detail civic spaces. The resultis a
natural gradient of development that moves from large,
rural lots to more compact mixed-use main streets.

14



Viewshed:

Wash:
Watershed:

Wetland:
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The natural environment that is visible from one or
more viewing points.

Another term for arroyo or gully.

A basin-like landform defined by upper elevation
ridgelines that descend into lower elevations and
stream valleys. A watershed acts as a drainage basin
and carries precipitation (either from rainfall or
snowmelt) to stream tributaries making its way to larger
rivers and groundwater aquifers.

An area that is inundated or saturated by surface water
or groundwater at a frequency and duration sufficient
to support a prevalence of vegetation typically adapted
for life in saturated soil conditions, including swamps,
marshes, bogs, and similar areas.

15
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CHAPTER 3. REGIONAL CHARACTERIZATION

Las Cruces is situated in the central portion of Dofia Ana County in south central New Mexico. The
Organ Mountains flank the eastern part of the city, and on the north, south, and west, agriculture and
open space. The area is located within the northern reaches of the Chihuahuan Desert which extends
north from approximately Zacatecas, Mexico to Socorro, New Mexico, about 220,000 square miles in
total area. The Chihuahuan Desert is described as a high-elevation desert because a large portion lies
above 4000 feet in elevation.b Further west, the Rio Grande flows through the Mesilla Valley.
Agriculture is one of the historical foundations of the area’s culture and is one of the major sources of
groundwater recharge in the region.

The Organ Mountains are the scenijc backdrop to Las Cruces:and are Dofia Ana County’s most
recognizable feature. The'Organ.Needle is the high point in the county, at about 8,990 feet in elevation.’
Just three miles to the west thé elevation drops to about 4,000 feet, making the Organ Mountains one
of the steepest mountain ranges in the western United States.

It is not uncommon to see snow in the
Organs as late as May while the rest of the
area enjoys milder weather.

Photo: http://lascrucesblog.com/.

Dripping Springs Natural Area has over four
miles of easy hiking trails that display desert
scrub and low elevation pinon-juniper and
oak woodlands. The area also provides
wildlife viewing opportunities. Photo:
www.elpasotimes.com/ living/ci_21498935.

6 Chihuahuan Desert Nature Center, http://cdri.org
7 Organ Mountains Desert Peaks National Monument, http://www.organmountains.org
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Climate

The climate around Las Cruces is considered mild and arid or semi-arid, which is characterized by fairly
hot summers and mild winters with warm spring and fall seasons. The average minimum and maximum
daily temperatures in January are 21°F and 57°F, respectively, increasing to 62°F and 96°F in July.
Average annual precipitation in Las Cruces is 9.23 inches and over 11 inches in the Organ Mountains.
August is the wettest month with an average of 2.12 inches of precipitation and April is the driest month
with an average of 0.21 inches of precipitation. The average annual snowfall in the area is 3.7 inches,
typically in December, January, and February.®

Unlike the Sonoran and Mojave Deserts, the Chihuahuan Desert does not have a winter rainy season.
Instead, over 90% of the annual rainfall occurs between the months of July and October, the period of
“monsoonal” activity. Locally, “monsoons” are thought of as heavy and continuous storms, but the term
refers to a system of alternating winds that shift direction because of differential heating between land
and water.® The North American Monsoon (NAM) is characterized by shifts in summer wind patterns
that occur as Mexico and the southwestern U.S. become hotter. When this happens, the prevailing
winds start to flow from moist ocean areas into dry land areas, bringing moist air into Mexico in May
then north to Arizona and New Mexico as summer begins.l® These wind patterns can be erratic which
then results in erratic storm activity.

El Nifio and La Nifia events further influence storms in the Southwest. El Nifio occurs when warm water
builds up along the equator in the eastern Pacific Ocean. The warm ocean surface warms the
atmosphere, allowing moisture-rich air to rise and develop into rainstorms.** La Nifia occurs when
cooler than normal sea surface temperatures form along the equator, slowing cloud growth overhead.
The result is usually drier than normal weather in the Southwest.!?

Within Dofia Ana County, storms are usually brief yet deliver an abundance of rain. This results in a high
amount of runoff that naturally collects n arroyos and is transported or drained to the Rio Grande. The
arroyos are made up of multiple intertwining channels that result from the unpredictable nature of
stormwater runoff. Waters flow downhill through the watershed, collecting into larger and fewer
channels until they converge in what is referred to as a “major arroyo”.

Watersheds

Healthy watersheds provide three major functions. First, they transport and store water, sediment,
pollutants, and organisms. Second, watersheds cycle and transform elements such as carbon, nitrogen,
and phosphorus. And finally, they provide ecological succession through changes in vegetation due to
movement of a watershed's energy, water, and materials. Through these functions, a watershed can
provide habitats for aquatic and terrestrial organisms, and convey runoff and sediment loads out of each
stream's watershed. The complex system of streams within a watershed is commonly referred to as

the drainage net. Within drainage nets, small streams join or come together to form successively larger
ones. This relationship, although variable in detail, holds true for watersheds of any size or extent.

8 National Weather Service: www.weather.gov

9 Arizona Cooperative Extension: http://cals.arizona.edu/pubs/natresources/az1417.pdf

10 University of Arizona Climate Assessment for the Southwest: www.climas.arizona.edu/sw-climate
11 NASA Earth Observatory: http://earthobservatory.nasa.gov/Features/WorldOfChange/enso.php
12 ywww.climas.arizona.edu/sw-climate
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A watershed acts as a drainage basin and carries precipitation (either from rainfall or snowmelt), which
is then channeled to stream tributaries making its way to larger rivers and groundwater aquifers.
Watersheds also transport sediment, pollutants (both natural and anthropogenic), and aquatic
organisms. The structure of a watershed can change over time due to shifts in soils and alluvial fans
depending on hydrologic forces, land cover, and surface characteristics. In the Las Cruces area, the
receiving surface water body is the Rio Grande; groundwater aquifers also receive water through
seepage and infiltration. 3

The Southwest has experienced severe drought since 2002, and questions regarding how much water is
available in the region and how it will be used influence development, economic growth and every other
aspect of community life. In Dofia Ana County, water is strictly controlled for agricultural, domestic and
industrial use, and many agencies are involved in its management. They are primarily the United States
Section of the International Boundary and Water Commission (USIBWC), U.S. Bureau of Reclamation
(BOR), the New Mexico Office of the State Engineer (OSE), and Elephant Butte Irrigation District (EBID).
Other entities involved in'water management include the New Mexico Interstate Stream Commission,
the Lower Rio Grande Water Users Organization (LRGWUO), the Paso del Norte Watershed Council
(PANWC), and the South-Central New Mexico Stormwater Management Coalition.™

Characteristics such as land use, geology, soil type, amounts of deposited sediment and debris, and
hydrologic interactions, all play a role in how a watershed drains to major rivers and aquifers. Channels
can be altered considerably over time depending on hydrologic conditions. The relationship between
alluvial fans and the greater watershed is significant, because extreme stormwater events can alter
channel formation.

Alluvial fans are gently sloping, fan-shaped landforms common at the base of mountain ranges in arid
and semiarid regions. Alluvial fans develop where streams or debris flows emerge from steep reaches to
relatively straight, narrow channels then to zones that are wider and flatter. These conditions develop
where there are major breaks in gradient or channel confinement, allowing both deposition of sediment
and the lateral movement of channels to spread the sediment into fan-shaped landforms. An
undisturbed upstream alluvial fan is important to the health of the entire arroyo system. Proper
infiltration and drainage within the alluvial fan can lead to more natural and consistent downstream
tributary flows.

Alluvial fans are made of sediments that are deposited where a stream or river leaves a defined channel
and enters a broader and flatter floodplain. As the flow path spreads out, conveyance is reduced and
active erosion, sedimentation, deposition and unpredictable flow paths can inundate the low-lying
areas. Alluvial fans can convey high flood risk and be even more dangerous than the upstream canyons
that feed them. Their slightly convex perpendicular surfaces cause water to spread widely until there is
no zone of refuge.®® If the gradient is steep, active transport of materials down the fan creates a moving
substrate that is inhospitable to travel on foot or wheels. But as the gradient diminishes downslope,
water comes down from above faster than it can flow away downstream, and may pond to hazardous
depths. When the stream repeatedly deposits sediment into its floodway and channel bed, the
conveyance capacity of the channel is quickly exceeded resulting in overbank flooding, erosion and the

13 paso del Norte Watershed Council, www.pdnwc.org
14 One Valley One Vision 2040 Regional Plan
15 Alluvial Fan Flooding. National Research Council Committee on Alluvial Fan Flooding, Washington DC. 1996.
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formation of a new channel. Alluvial fans are also dangerous because the stream channel will slowly
erode the soft sediments and meander outside of the mapped 100-year flood zone.

Figure 2 What is an alluvial fan?

These images show the general path of the Sandhill Arroyo in 2010. The well-defined portion of the flow path
within the Organ Mountains is delineated in blue. As the arroyo drops out of the mountains into the relatively
flatter alluvial plain below many fingers begin to form as the flow fans out. This area is roughly indicated in red. As
flows continue to the valley floor, these smaller fingers generally come back together again into a well-defined
channel. The well-defined downstream portion is indicated in green. Graphic by Mary Evans
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Map 2 Watersheds in the Planning Area

Map 2 Watersheds| - e oL (%

East Mesa

On the East Mesa, there are several major arroyos that cross Las Cruces from east to west. All of the
major arroyos are well defined from the Organs but as the arroyos cross into flatter alluvial fans and
urban and agricultural areas, they become more poorly defined.’® Many of the larger arroyo systems on
the East Mesa were dammed because they were the source of damaging flooding and sediment
deposition on the valley floor where agriculture and older development were located. The Alameda and
Las Cruces (north and south forks) Arroyos caused flooding in the city center prompting the construction
of the Las Cruces Dam in the early 1970s. The City of Las Cruces manages these and the Sandhill Arroyo,
which play an integral part in flood control and public safety in the community.

Under natural conditions, arroyo channels meander within their floodplains, shifting locations in
response to unpredictable storms and their runoff. Severe summer storms sometimes produce high
flows that erode the channels, dramatically changing the slope and paths of the arroyos. Development
impacts to the natural drainage system have increased the likelihood of flooding within an arroyo
because the rain falls on impervious surfaces such as rooftops, driveways, parking lots, sidewalks and
streets. This runoff is more rapid and concentrated, adding more water in a shorter time to the arroyo
than would be the case under historic flows. This rapid surge increases the quantity of water in the
arroyo making it capable of forcing changes to its channel and to the surrounding land. When the

16 City of Las Cruces Storm Drain Master Plan, 2006. Bohannan Huston, inc.
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existing channels cannot accommodate the flow by cutting wider and deeper, the stream overflows its
banks, flooding the surrounding area and sometimes changing its boundaries.

Other intrusions by development within the floodplain of an arroyo also impact the balanced
relationships between the flow of flood waters and their erosion of the channel soils. Historically such
changes to the channel increase the velocity of the drainage water, increasing erosion, which transports
sediment and causes downstream deposition that alters the natural channel. These impacts starta
series of adjustments in which a new equilibrium within the channel is sought. Such adjustments, once
started, may require tens or hundreds of years to reach a new equilibrium. Conversely, to slow the
drainage water down in an arroyo channel to a velocity below its historic equilibrium velocity could lead
to an early deposition of sediment that would start the formation of a sandbar, further restricting or
deflecting the flow of the captured water. The least impact to the arroyo drainage is to maintain the
naturally established system that forms the arroyo flood zone and its channel.

West Mesa

On the West Mesa, Picacho Hills and Picacho Mountain developments have added several hundred
residences in recent years, but with the exception of these neighborhoods, there is very little
development to date that impacts arroyo function. The West Mesa continues along the valley much
further south than the East Mesa with few flood protection structures and affords much greater
opportunity for natural flood protection without dams if development is planned properly.

On the West Mesa, rather than gradually sloping from the mountains, the Apache Canyon, Box Canyon,
Nafzinger, and Bilbo Arroyos drop down an escarpment then flow to the Rio Grande. An escarpment is
an area where elevation changes suddenly; it usually refers to the bottom of a cliff or a steep slope (see
Figure 3). On the West Mesa, elevation can drop 200-500 feet in as little as a mile, depending on
location. Escarpments and hillsides present unique challenges to arroyo protection as well as to
development, including extreme slopes, lack of soil stability, infrastructure and roadway development
impediments, and wildlife habitat protection. These unprotected arroyos are very dynamic in nature
and it will prove difficult to avoid engineer solutions unless development is planned to avoid the need to
control the numerous arroyos. While this area is largely outside of the city, it is important to maintain a
watershed-based perspective. In these instances, increased focus needs to be provided to protect views,
surface integrity, and other issues related to constructing along hillsides and escarpments.

21



779

Arroyo Preservation Plan — November 12, 2014

Figure 3 Escarpment diagram?

Issues on the West Mesa escarpment include roadway development impediments and unstable soils due to steep slopes and
erosion.

17 Graphic by Peter Bennett, after: Guidebook to the Geology of Travis County, University of Texas-Austin, 1977.
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Geology and Soils

The geology of the Las Cruces area is extraordinary and diverse. Las Cruces is located in the Mexican
Highland Section of the Basin and Range Physiographic Province.®® Landforms consist of alluvial and
terrace deposits that occur along the Rio Grande Valley west of the Organ Mountains. Geologic formations
in Las Cruces are Quaternary piedmont and the Upper Santa Fe Group.” The underlying geology of an
area determines the soil types found toward the surface.

Dofia Ana County is characterized by 70 different soil types.?® For the most part, the soils of the arroyos
and surrounding areas are gravelly sand with some cobblestones, boulders and un-weathered bedrock.
The sandy soils extending east from the Las Cruces Dam to the Organ Mountains generally become more
gravely closer to the mountains. The terrain on the East Mesa is nearly level, then slopes gradually
upward, becoming very steep on the approach to the Organ Mountains.

Closer to Las Cruces the gradation of the soils gradually increase in their small particle contents in both
silt and clay size. Within the intervening areas various alluvial deposits can be found which typically
exist as thin beds of horizontally stratified sands or other soils probably deposited during historic storm
or tectonic events. Further west into the middle of Las Cruces, the soils also start showing past sorting
by the Rio Grande historic flood events. In these locations, and extending to the Rio Grande, an
increased content of clay-like soils are found. There is also a decreased aggregate content.

Soils located in arid and semi-arid regions are subject to more extreme cycles of expansion and
contraction than those located in more consistently moist areas, and Ggreat differences in soil
properties can occur even within short distances. Soils may be seasonally wet or subject to flooding;
they may be shallow to bedrock; or they may be too unstable to be used as a foundation for buildings or
roads. Very claylike soils have a high water-holding capacity and do not promote infiltration or
movement to groundwater. Conversely, very sandy soils provide a porous environment which provides
better infiltration but are more susceptible to erosion. Generally-clay-selsare-bettersuitedfor
developmentfeundations-and-sandysells-are-well-suited-forstormwater management-prejects
reguiring-infiltration-lalong-with-eresien-controty

Whether soils expand or collapse under varying conditions also impacts infrastructure. Collapsible soils
consist of loose, dry, low-density materials that collapse and compact under the addition of water or
excessive loading. These soils are distributed throughout the southwestern United States, specifically in
areas of young alluvial fans, debris flow sediments, and wind-blown sand/silt sediment deposits.
Collapsible soils are most often encountered in arid climates, where wind and intermittent streams
deposit loose sediment. Expansive soil and rock are characterized by clayey material that shrinks and
swells as it dries or becomes wet, respectively. Problems often associated with expansive soils include
foundation cracks, ruptured pipelines and heaving or cracking of sidewalks and roads. Similar to
expansive soils, collapsible soils result in structural damage such as cracking of the foundation, floors,
and walls in response to settlement. But human activities can sometimes facilitate soil collapse, notably
water impoundment, irrigation or changing the natural drainage of a site.*

18 Williams, J. L. 1986. New Mexico in Maps, Second Edition. Abuguerque, NM: University of New Mexico Press.

19 New Mexico Bureau of Geology and Mineral Resources. 2003. Geologic Map of New Mexico. Socorro, NM: New Mexico
Institute of Technology and USGS.

20 1bid

21 Association of Environmental and Engineering Geologists, hitp://www.aegweb.org/
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The level of the water table is also a factor for infrastructure placement and design. A high water table is
not suitable for subsurface installations and erosion must be accounted and managed for. Soil type
analysis is an important step in the design and placement of any infrastructure in our desert
environment.

Soil formation is largely controlled by five major factors:

1. The physical and mineralogical nature of the parent material (underlying bedrock),
2. Plant and animal life,

3. Topography,

4. Present and past climatic conditions, and

5. Time.

Dynamic factors like climate and organisms alter soil's parent material over time, resulting in more or
less distinct soil layers. No single factor dominates the soil-forming process except in extreme cases.
Rather, the effect of any one factor is either enhanced or hindered by the others. For example,
topography can modify the effect of rainfall by influencing drainage and surface runoff. Likewise, rainfall
and temperature together can stimulate the effect of vegetation in soil formation. These and other
interactions give rise to the different soil characteristics found within any given landscape.?? Soil type is a
primary factor in determining drainage and surface runoff, and often a main factor for a site’s
topography.

Vegetation

Although much of this area was at one time covered in Chihuahuan Desert grasses such as sideoats
grama, black grama, fluffgrass, vine mesquite, tobosa, burro grass, alkali mallow and cane bluestem,
desertification has caused a transition to scrubland.?® The East Mesa holds relatively sparse vegetation in
the overland areas and larger, denser vegetation along the beds of the arroyos. An arroyo is technically
an ephemeral stream, but the vegetation is basically upland desert vegetation. Shrubs, stem succulents,
cacti, and grasses; creosote bush and tarbush are dominant.?* On much of the East Mesa, desert willow,
little-leaf sumac, Apache plume, and cut-leaf bricklebush are good indicator species for significant
arroyo corridors since these plants require the additional water carried by arroyos. In the upper reaches
of the major arroyos on the East Mesa dense stands of the small tree known as Western Soapberry can
also be found. Many of these plants, especially the Apache plume, bricklebush, and soapberry reproduce
readily through root-sprouting, creating dense stands with tightly packed stems and underlying root
systems that are very good at stabilizing soils. The dense growth forms and low overhanging branches of
desert willows and little-leaf sumac also result in thick vegetation at ground level, allowing these plants
to reduce the erosive force of floods by slowing the flow of stormwater and capturing sediment and
other debris carried by floods.

Other typical plant species found in this area include snakeweed, whitethorn acacia, Mormon tea, Sand
sagebrush, Soaptree Yucca, Giant and Mesa Dropseed, Fourwing Saltbush, lechuguilla, sotol, and various

22 Soil Survey of Dofia Ana County Area, New Mexico, 2007. www.nrcs.usda.gov
23 USACE East Mesa Watershed Study

24 Asombro Institute for Science Education; http://asombro.org

25 Nancy Stotz memo, April 29, 2014
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types of yuccas. Other common shrubs include mimosa, acacia, mariola, tarbush, javelina bush, skeleton
leaf goldeneye, allthorn, and ocotillo.?® Perhaps one-fifth of all the world’s cacti — as many as 350 of the
1,500 known species — occur in the Chihuahuan Desert.?’ Common cacti include the prickly pear,
hedgehog, living rock, nipple cacti, and cory cacti. The night blooming cereus, a cactus, has been
observed and is state endangered. Other species of concern and State-endangered species include
various pincushion cacti.?®

Vegetation has a direct impact on the health of arroyos. In addition to root systems that hold water and
prevent erosion, the plants themselves provide habitat and protection for wildlife. It takes many years
for vegetative species to establish and stabilize in the Chihuahuan Desert, furthering the need for
protecting the arroyo systems from disturbance.

Wildlife

There are approximately 80 species of mammals, 185 species of birds and 60 species of reptiles and
amphibians that inhabit this area.? But according to the Army Corps of Engineers East Mesa Watershed
Study (2007), mammalian wildlife is somewhat limited in the more urbanized areas and animal diversity
may be further limited by the lack of permanent or perennial sources of surface water.*

No federally listed wildlife species are believed to occur in the Las Cruces desert arroyo areas. In 2007,
one state-threatened species, the peregrine falcon, and one USFWS species of concern, the burrowing
owl, were observed on the East Mesa.3! However, according to the U.S. Fish and Wildlife Service and the
New Mexico Department of Game and Fish websites, these birds are no longer listed as vulnerable
species.*?

This region is home to several plant and animal species found nowhere else on earth.? Military lands to
the east and north prohibit public access, which helps protect many sensitive native species. In addition,
military land north of Highway 70 protects a critical wildlife corridor between the Organ Mountains and
the San Andres National Wildlife Refuge, home to the New Mexico’s largest herd of Desert Bighorn
Sheep, which are listed as endangered by the state of New Mexico.**

Flood Control Dams

There are 37 earthen flood control dams within the Extra-Territorial Zone (ETZ) all varying in size,
condition, age and original purpose (see Map 3 and Table 1 below); nine of them are believed to have
been constructed by the Civilian Conservation Corps during the years 1936 to 1939. Twelve of these are
within the Las Cruces city limits. Most of the dams on the East Mesa were constructed on alluvial fan
deposits that originated from the Organ Mountains to the east. There are also several flood control

26 University of Texas at El Paso Centennial Museum: http://museum2.utep.edu/chih/chihdes.htm

27 World Wildlife Fund: http://worldwildlife.org/ecoregions/na1303

28 J.S. Fish & Wildlife Service: www.fws.gov/endangered

294J.S. Army Corps of Engineers East Mesa Watershed Study, 2007

30 |bid

31 tbid

32 NM Department of Game & Fish: www.wildlife.state.nm.us/conservation; and www.fws.gov/endangered.
33 Citizens’ Task Force for Open Space Preservation (CTFOSP) A Vision: Open Space and Trail System

34 |bid
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dams on the West Mesa. These structures were built to protect agricultural lands within the Mesilla
Valley and were intended as low hazard structures providing protection from a 50-year storm event.®

As areas downstream of these structures became urbanized, the hazards and required protection of the
structures changed without upgrades or rehabilitation of the structures themselves. Currently a
significant number of the dams are approaching or have met the end of their design life, but still protect
downstream developments to a small degree. The Las Cruces Dam, which is a flood control pass-through
dam, was constructed by the U.S. Army Corps of Engineers (Corps) in 1975 to protect development in
Las Cruces by controlling flood flows from the Alameda and Las Cruces Arroyos.

Most dams in Dofia Ana County are dry dams and have ungated outlets positioned so that essentially all
stored water will drain from the reservoir by gravity, resulting in a normally dry reservoir area. The
intent of a dry dam is to capture and slowly release storm water in order to lessen the velocity, flow
rate, and sediment load that result from major storms. These dams are currently required by state law
to drain their impounded water within 96 hours from the end of the storm. They also allow groundwater
recharge by ponding runoff and allowing it to slowly infiltrate into the aquifer. In addition, through
cooperative planning, these dams can fulfill other purposes such as habitat restoration, open space
preservation, and public recreation.

Flood of August 29-30, 1935.

Boat of International Boundary Commission on Alameda
Boulevard. This boat carried several people and personal
property to safety.

Flood of August 29-30, 1935.

Professor D.B. Jett standing near Alameda Boulevard and
Greening Avenue. Both photos: NMSU Library, Archives
and Special Collections, 00941776/00941777. Used with
permission.

35 A 50-year storm is an event having a 2 percent chance (or one in fifty) of being equaled or exceeded during any given year.
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The New Mexico Office of the State Engineer Dam Safety Bureau requires dam owners to prepare
Emergency Action Plans (EAP) for some of these dams (non-Significant Hazard Dams do not require an
EAP.) An EAP is critical for protecting the dam and downstream development. It should be noted that
the Hazard class will change if development is allowed below the dam. The EAP assists a dam owner in
recoghizing emergency and non-emergency events and to respond appropriately. It also provides local
emergency officials with an inundation map to assist in developing an evacuation map.* The dams are
owned and operated by a number of entities, including the City of Las Cruces, Dona Ana County,
Elephant Butte Irrigation District, New Mexico State University and some private owners.

Table 1 Flood Control Dams

Dams within Las Cruces Dams within the ETZ but outside the Las Cruces city limits

Tortugas Site 1 Dam
Alameda Dam
North Fork Dam
Escondido Dam
Redwood Dam
South Fork Dam
McClernon Dam
Butler Dam

Cothern Dam
Fairbanks Dam
Sandhill Arroyo Dam*

South Picacho Dam
North Picacho Dam
Apache Dam

Box Canyon Dam
Brahman Channel
North Dofia Ana Dam
Dofia Ana Dam

Doiia Ana South Dam
Tortugas Site 2 Dam
Fillmore Dam
Salopek Dam

Alvillar 1-A Dam
Alvillar 1-B Dam
Alvillar 1-C Dam
Alvillar 2-A Dam
Alvillar 2-D Dam
Alvillar 3-A Dam
Alvillar 4-A Dam
Alvillar 4-B Dam
Alvillar 4-C Dam
Alvillar 4-D Dam
Alvillar 4-E Dam

Lower Fillmore Dam
Apache Arroyo Dam
Little Detention Dam

Las Cruces Dam*
Villa Mora Dam*

*City of Las Cruces has
management authority for these
three dams

For more detailed descriptions of these flood control dams, including owners and Hazard class, see
Appendix 3.

Looking upstream across the flood pool upstream from McClernon Dam. Pooling presents an opportunity for vegetative
growth and habitat restoration. Photo: USACE Sediment Transport Analysis Report.

36 New Mexico Office of the State Engineer http://www.ose.state.nm.us/water_info_dam_safety_info.html
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Map 3 Flood Control Dam Locations
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Map 4 Las Cruces Flood Control Dam
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A partnership between the City of Las Cruces and the U.S. Army Corps of Engineers is sponsoring an environmental restoration
project behind Las Cruces Dam. The project includes the creation of trails, viewing blinds, benches, shade structures, pond, a
wetland meadow and a variety of riparian vegetation such as Cottonwood trees, grasses and shrubs.

Stormwater Management and Drainage

Floodwater that does not absorb into the ground flows into an arroyo carrying sediment with it until it
eventually dissipates into the bed of the arroyo or continues on to the Rio Grande. Because of the high
sediment load in the floodwater and the amount of erosion and deposition, arroyos often change flow
paths creating flooding concerns where none existed previously. Manmade changes to an arroyo
system, such as road construction, may also result in unpredictable changes to the arroyo‘s path.

Stormwater management in Las Cruces is accomplished through a storm drain network, which consists
of storm drain pipes, inlets/outlets, detention ponds as well as roadways and natural arroyos. There are
17 major detention ponds within the city limits. The stormwater collected through the natural arroyos
and in the detention ponds is transported and discharged to the Rio Grande at several locations. In
addition to the larger scale detention ponds, individual commercial lots also require their own on-lot
ponding to handle storm water runoff. The runoff collected in these smaller on-lot ponds either
evaporates, percolates down into the groundwater or adds to the controlled downstream runoff of the
area.’’

The City prepared a Storm Water Management Plan in April 2009 that serves to develop, implement and
enforce its stormwater management program. In addition, the City also has a Storm Water Managemerit

37 City of Las Cruces Storm Drain Master Plan, 2006, Bohannan Huston Inc.
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Ordinance in effect (Chapter 34 of the LCMC), which defines means of reducing pollutants from entering
the City’s municipal storm sewer system. Together with LCMC Chapter 32 Design Standards, the City
ensures that its own projects and those of private developers comply with the EPA’s NPDES permit
program.3®

As authorized by the Clean Water Act, the NPDES permit program controls water pollution by regulating
point and non-point sources that discharge pollutants into waters of the United States. Most
stormwater discharges are regulated under this permit. The program regulates stormwater discharges
from three potential sources: municipal separate storm sewer systems (MS4s), construction activities,
and industrial activities. This permitting mechanism is designed to prevent stormwater runoff from
washing harmful pollutants into local surface waters such as arroyos and the Rio Grande.

Looking downstream in typical portion of the incised reach of the Alameda Arroyo about 0.4 miles
downstream from Alameda Dam where the left bank is being cut into an alluvial terrace.
Photo: USACE Sediment Transport Analysis Report.

38 |bid

31



789

Arroyo Preservation Plan — November 12, 2014

Utilities

The majority of City utilities are located in public right-of-way for the purposes of serving customers.
Since arroyos are situated in low-lying areas, they naturally become main drainage ways and create ideal
spots for locating gravity-driven sewer interceptors (collection lines of ten inches or more in diameter).
It is necessary in some instances to place utility lines adjacent to or along the floors of the arroyos, or
across arroyos in a perpendicular manner.

According to the City’s Utility Standards, City utilities have been buried at minimums of six feet for sewer
and five feet deep for water and gas under the arroyo bottom. To avoid erosion after installation, the
soil is compacted to 90% of original compaction,* which is slightly less than soil compaction required for
street construction. With proper design and protection of gravity-driven sewer collection systems within
and around arroyos, the need for lift stations is eliminated, therefore reducing operations and
maintenance costs.

Parks and Open Space

The City’s current park inventory includes numerous parks and trails on the East Mesa that include
arroyos in their design. There are three trails that are part of an arroyo trail network shown on the MPO
Trail Plan: the Alameda Arroyo Trail (0.78 mi.), the Engler Road Trail (1 mi.), and the Sonoma Ranch Trail
(3.64 mi.). In addition, there are several neighborhood and community parks in close proximity to
arroyos: Desert Trails Park (34.42 ac.), Sam Graft Park (2.8 ac.), Veterans Memorial Park (8.99 ac.),
Sagecrest Park (2.2 ac.), Paseo de Onate (2.5 ac.), Oro Vista Park (18.85 ac.), and Vista de la Montana
Park (2.11 ac.). There are also two privately-owned golf courses that include arroyos in their designs: the
Red Hawk Golf Course in the Metro Verde development and the Sonoma Ranch Golf Course west of
Roadrunner Parkway.

These facilities provide outdoor recreation opportunities. The Parks & Recreation Master Plan (PRMP),
updated in 2013, envisions a City park and trail system that will continue to provide high-quality
recreational opportunities for residents and visitors during the next decade and beyond. And according
to the PRMP, Las Cruces residents would like more of these. During May and June of 2011, the City of
Las Cruces Parks and Recreation Department conducted a Community Interest and Opinion Survey. The
purpose of the survey was to gather input to help determine parks, trails, open space and recreation
priorities for the community.

According to the survey, 42% of respondents said they had used or visited walking, hiking, and biking
trails over the past 12 months, 65% said they have a need for walking and biking trails, and 43% said
their most important parks and recreation facilities are walking and biking trails. In addition, 64% of
respondents indicated that they would be willing to pay at least $10-$19 per year in additional property
taxes to build and operate the types of parks, trails, aquatics, sports and recreation facilities most
important to their household. Fifty-nine percent (59%) of respondents indicated that they would either
“vote in favor” (37%) or “might vote in favor” (22%) if an election were held for a bond issue to be used
only for open space and parkland acquisition, construction of amenities and trails development in Las
Cruces.®

39 http://www.las-cruces.org/Departments/Utilities
40 parks & Recreation Master Plan & Park Impact Fee Update, May 2012,
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Desert Trails Community Park

Paseo de Ofiate Park
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CHAPTER 4. ISSUES, CHALLENGES AND OPPORTUNITIES

There have been many area flood events in recent memory, and in the last decade, severe flooding in
2006 and 2013 are notable. Over 400 homes were affected by flooding in Hatch in September 2006.*
Four foot-deep waters flooded downtown Hatch damaging homes, businesses and motor vehicles and
almost all of Hatch’s 1600 residents were forced to evacuate. In addition, the same storm delivered golf
ball-sized hail and heavy rains along Interstate 10 and over Las Cruces and Mesilla. Total storm damage
was estimated at over $10 million.*? In September 2013, New Mexico experienced an estimated $6.87
million worth of road and highway repairs alone from heavy rains and floods that hit the state.** Two
major storms within days of each other delivered more than 8 inches of rain in Dofia Ana County, nearly
as much as the region usually receives in a year. There are cumulative impacts of multiple storm events
that can increase the chance of flooding, risk, and damages

In his 1969 text, Design with Nature, |lan McHarg proposed that development plans be based on maps
that identified natural resource and landscape constraints. He promoted an ecological view in which the
developer analyzed soil, climate, hydrology, etc. and designed the project in concert with the conditions
of setting, climate and environment. Harg advocated that the first stage in the planning process is
mapping the resources then building where there were the fewest constraining features (either by
avoidance or minimization). By definition, mitigation recognizes that something has been built in a
dangerous area and seeks to protect against subsequent events. But there is always the chance that
mitigation is under-designed, will deteriorate, and fail. As Harg points out, a more appropriate strategy
is often avoidance.

The previous chapter, Regional Characterization, described some of the existing conditions in our area —
flood control dams, utilities infrastructure, vegetation and wildlife, recreation facilities, stormwater
management, and how the general climate of the area impacts arroyo health. This chapter focuses
more closely on problems associated with all of these elements and in some cases, offers suggestions
for preventing or mitigating them.

41 “Governor seeks presidential disaster declaration for Hatch, NM,” USA Today, August 21, 2006.

42 “Heavy Rains and Flash Floods Devastate Western Texas and Southern New Mexico,” Southwest Weather Bulletin, Autumn-
Winter 2006-2007 Edition, National Weather Service El Paso/Santa Teresa.

43 “Final Cost of New Mexico Flood Repairs Stilt Unclear,” John Guzzon, October 2, 2013. ENR Southwest,
http://southwest.construction.com/.
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Flooding near New Mexico State University as a result of the
September 13, 2006 thunderstorm.
Photo: Dr. Deborah Bathke/NMSU.

High waters from heavy rains breached the Las Placitas
Arroyo 3 times during the summer of 2006 resulting in
widespread flooding and damage in Hatch and surrounding
areas.

Photo: Southwest Weather Bulletin, Autumn-Winter 2006-
2007 Edition.

Flooding in La Union, September 13, 2013.

Photo: Shari V. Hill, Las Cruces Sun-News.
www.lcsun-news.com/ci_24087689/rain-continues-soak-
southern-new-mexico.

Arroyo Modeling

Mast often, development occurs up to the 100-vear flood zone boundary. The course of an arroyo
changes with time and, as described previously, runoff can migrate out of the existing flowpath simply
with sheer force. Development may restrict natural channels for flowpath, which can lead to erosion,
landslides and flooding along the bank of the channel. This can ultimately put adjacent development at
greater risk. Therefore, it is critical that the City direct growth away from the arroyos and adopt plans
and ordinances that will accommodate dynamic arroyo systems.

Several strategies would be effective in this regard. Some would rely on a detailed science-based
characterization of the each major arroyo using in-depth modeling that evaluates proposed land uses
against arroyo characteristics. Models that have been used for this purpose in Las Cruces are the U.S.
Army Corps of Engineers Hydrologic Engineering Center (HEC) Hydrologic Modeling System (referred to
as HEC-HMS) and the River Analysis System (HEC-RAS). Some modeling of the arroyos has already been
completed as part of the Federal Emergency Management Agency’s (FEMA) National Flood Insurance

Program (NFIP).
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Modeling proposed under the AMP would not replace the floodplain designations show on the NFIP's
Flood Insurance Rate Map (FIRM), but would add to this information base by modeling further upstream
and determining flood zones there. These are free software tools that are publically available and are
frequently used in this type of work.

This can then serve as a baseline for further analysis of major arroyos. Additional data sets that may be
needed include, but are not limited to, land use, vegetation and wildlife, rainfall, and soil type. Using GIS
mapping software, the aerial extent of water at the 100-year and 500-year storm could also be
evaluated for the presence of wildlife, proximity of a parcel to other identified open space, existing
infrastructure like roads, power lines, water lines, gas, etc., and proximity to existing developments and
privately owned parcels within the 100-year flood zone.

Once the models are in place and functioning, they could be used to determine areas where upper
watershed flood control improvements may provide additional downstream benefits. For instance,
upper watershed improvement may help to slow flowpath and increase infiltration, reducing the chance
for high velocity flowpaths downstream. Also, a model could help identify areas suitable for buffers or
areas that may be appropriate for development with fewer constraints.

A buffer is an area adjacent to an arroyo where development would not occur or where development
would be of lesser intensity. It would be determined starting at the boundary of the 100-year flood zone
and measured laterally from that point. Over the arroyo’s length, the buffer may vary, depending on
results from the modeling discussed above. ldentified buffer acreage could be dedicated to the City or
withdrawn by the New Mexico State Land Office or U.S. Bureau of Land Management prior to selling
acreage for development. If privately held, a buffer could take the form of a linear park, trail, or
conservation easement, all of which could be offset by various incentives such as higher density farther
away from the arroyo, federal tax break, or park credits.

Just as the NFIP maps are intended to help protect the public from the potential negative impacts of
flooding, buffers are proposed as part of the AMP to further protect the health, safety and welfare of
the public. The use of buffers would be determined by a need for further erosion control, for example by
protecting pockets of natural vegetation outside the 100-yar flood zone. An ancillary benefit would be
their use for open space, trails, and parks.

Development

According to the One Valley One Vision 2040 Regional Plan, a great deal of new growth is expected east
of Interstate 25, bringing with it not only residential development but new activity centers and
employment opportunities.** As we look to the future, the city and county are expected to increase in
population by over 50% and 40% by 2040, respectively.* Due to an increase in impervious surfaces in
these areas, storms that occur as short duration high intensity events are no longer lessened by soil and
vegetation but are rapidly discharged into arroyos. The increase in runoff rate and volume from
developed areas can overwhelm structures designed to convey a storm with a lower peak discharge. The

4 One Valley One Vision 2040

45 The city’s population is estimated to increase from its 97,618 Census 2010 population to 150,000 by 2040. The overall
population of the county is projected to increase from 210,000 people in Dofia Ana County to about 300,000 by 2040. Source:
U.S. Census Bureau; University of New Mexico Bureau of Business & Economic Research, 2013 Dofia Ana County Snapshot
Report.
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tremendous growth in the area since the 1980s has put many more people in the path of potential
flooding.%® As Las Cruces has grown, development intensity has increased on the East and West Mesas,
areas that historically have been open land or occupied by larger lots and fewer structures.

Arroyo modellng described above may provide additional |nsnght when cons:derlng areas suitable for

development, Land acquisition and buffer distances weuld-could be prioritized in relation to each
parcel’s function and importance, as well as the measure of likelihood and immediacy of development

46 “Racovering from New Mexico’s Floods,” October 3 2013, New Mexico State University Frontera NorteSur.
http://fnsnews.nmsu.edu/recovering-from-new-mexicos-floods.
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projects. It is important to note that a buffer is only one of several strategies for arroyo protection and
management, and that a buffer may not be needed for all arroyos or for an entire arroyo. If a buffer is
found to be needed for erosion control purposes in privately-owned areas, eliminating developable land
could come at a high cost to the City._In some cases it may be necessary to purchase the land outright.
Alternatively, ¥incentives could play a major role in encouraging private tand owners to participate in
these strategies. For instance, it may be practical to use buffers as utility easements for access to utility
infrastructure where necessary.

A similar process for protecting natural stormwater conveyances has been successfully used for many
years by other entities in New Mexico, including Southern Sandoval County Area Flood Control Authority
(SSCAFCA) and Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA). SSCAFA's use of
the Lateral Erosion Envelope (LEE) identifies areas that are susceptible to erosion and protects them
from development, allowing them to continue serving their stormwater conveyance functions.
AMAFCA’s use of the prudent line serves a similar purpose, facilitating development while protecting
natural water courses.

As arroyos form at the base of the Organ Mountains, they typically form a single channel but fan out
into a larger number of small tributary channels as they move westward over the terrain. These
tributary systems take up more square footage of the land, which becomes less suitable for traditional
developments that require filling, flattening and clearing of vegetation. Development must be sensitive
to existing landforms, and arroyo modeling can assist in this when using detailed information and
analysis. Major arroyos that are in city limits have relationships with alluvial fan tributary systems that
originate in the upper watershed, outside of the 100-year flood zone. Incorporating upper watershed
data such as 2-foot contour lines can increase the precision and clarity in which development and arroyo
management decisions are made. Directing development toward relatively flat areas would reduce land
disturbance and destruction of vegetation in the uneven terrain of these small channel tributary
systems. Another strategy may be to propose a density gradient in a development that would include
larger rural lots close to the arroyo and denser, compact mixed-use streets further away from the arroyo
(see Figure 4).

There may be other strategies for development to further incorporate arroyo preservation and
management, and to address the financial obligations of land acquisition if the City were to purchase
privately-owned land. Some of these options are described below. It is also important to note the
relationship between improved arroyo management and costs that are passed on to the home owner,
thus directly affect overall housing costs in Dofia Ana County. A significant portion of county residents
lives at or below the poverty line. Costs for land acquisition and/or maintenance of open spaces are
passed onto property owners and in some cases the renters of the property. Policy would need to
address incentives, compensation or other means (such as acquisition by the City) to preserve arroyos
and other open spaces. Policy would also need to address affordable housing in the land preservation
context.

Land trusts are widely recognized as an effective means of conserving natural land and open spaces. Not
to be confused with a land bank, which seeks to repurpose underused, abandoned, or foreclosed
property, a land trust normally has a singular purpose to preserve sensitive natural areas, farmland,
ranchland, water sources, cultural resources or notable landmarks. Many different strategies are used
to provide this protection, including outright acquisition of the land by the trust. In other cases, the land
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remains in private hands, but the trust purchases a conservation easement on the property so that it
won't be developed.

Conservation easements are not frequently used in this region, but they offer an effective means of
protecting sensitive environmental areas. A conservation easement is a legal agreement between a
landowner and a land trust or government agency that permanently limits uses of the land in order to
protect its conservation values. It allows landowners to continue to own and use their land, and they can
also sell it or pass it on to heirs. A landowner who donates a conservation easement to a land trust gives
up some of the rights associated with the land but it offers great flexibility for the landowner for
watershed improvements to be planned, designed and installed. An easement may applyto allora
portion of the property, and need not require public access. Each conservation easement is crafted to
meet the needs of the landowner while not jeopardizing the conservation values of the land. The size of
the parcel can range from just a few acres, such as a pocket nature preserve, to hundreds or even
thousands of acres.

Land protection measures could be used effectively to designate privately-owned buffers as linear parks,
buffers or protected open space. Building on only one side of the street (referred to as a “single-loaded”
street) allows enhanced views for those purchasing homes across from an arroyo. It also provides
opportunities for linear parks and trails, both of which could be credited toward park impact fees.
Single-loaded roads increase safety for open space users and nearby property owners by providing
visibility for surveillance and monitoring, as well as improving accessibility for park users and improving
access for emergency response. Since a developer would be choosing to leave developable land open,
the overall costs of developing that area would inevitably be higher. If an arroyo buffer has not already
been withdrawn from development and is privately owned, a tax deduction through a conservation
easement or some other incentive would have to be determined.

Buffers would allow arroyos to shift and move naturally
and would provide many positive outcomes, including:
added soil stability; less structural loss due to
erosion/flooding; more desirable open space; more
wildlife corridors and wildlife viewing opportunities; and
preservation of native vegetation.

Graphics: Peter Bennett
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Figure 4 Rural-to-urban transect

The transect is a geographical cross-section of a selected environment and an effective master planning tool that guides the
placement and form of buildings and landscape and allocate uses and densities. Many communities are organized this way,
providing a natural gradient of development from urban center to natural edge.

Graphic: www.planetizen.com.

Linear parks and trails adjacent to development
enhance the views for property owners. A
conservation easement could provide a tax break
for the owner, a different incentive could be
devised, or the acreage could be purchased by
the City. This is Pinnacle View Drive adjacent to
the Little Dam Arroyo. Photo: Peter Bennett.
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On the West Mesa, hillside and escarpment developments present several issues that are more
complicated than developments on relatively flat land. These include topography and geometry, slope
stability, velocity of stormwater runoff, erosion, and access (emergency and non-emergency). Hillsides,
mountain terrain, and escarpments are generally unstable landforms to begin with, and disturbance can
increase their instability and potentially require additional structural support to ensure infrastructure
and slope stability. With many shifts in grade and elevation, density gradients could be used
successfully here with denser development to the west on flatter terrain.

The City’s Comprehensive Plan 2040 proposes a ‘Future Concept Map’ which includes conservation areas
consisting of areas with historical, cultural, environmental value or open areas that could become
community assets and are worth preserving, such as arroyos and hillsides (Goal 35, Policy 35.1). At
present, the 2001 Zoning Code as amended has three zoning districts related to open space and arroyos:
Flood Control (FC); Open Space-Recreation (OS-R); and Open Space-Natural/Conservation (OS-NC).
However, these are not frequently used as.a means-to permanently preserve natural environments
because they are voluntaty options. Providing incentives to expand the use of the OS zoning districts in
developments would further accomplish the protection of sensitive areas that have been identified by
the public as valuable resources.

Low impact development (LID) and green infrastructure (Gl) techniques can reduce the volume of runoff
that reaches arroyos. Traditional stormwater management design has been focused on collecting
stormwater in piped networks and transporting it off site as quickly as possible, to an arroyo, a
constructed channel, a large stormwater management facility (basin), or a combined sewer system
flowing to a wastewater treatment plant. LID and Gl techniques are newer practices intended to lessen
runoff at its source. They address these concerns through a variety of techniques, including strategic site
design, measures to control sources of runoff, and thoughtful landscape planning. LID aims to restore
natural watershed functions through small-scale treatment by designing hydrologically-functional sites
that mimic predevelopment conditions. GI includes approaches and technologies to infiltrate,
evapotranspire, harvest, and reuse stormwater to maintain or restore natural hydrologies.*’

However, some GI/LID practices aren’t appropriate in all cases. At times, residential on-lot ponding can
be an ineffective strategy. This is because ponds are often filled in or not maintained properly so their
water retention and infiltration properties diminish. Increasing education and awareness of the
importance of these structures and other GI/LID techniques could improve overall management of
arroyo systems by reducing runoff in some cases.

Other communities in the southwestern U.S. have successfully integrated land conservation, water
harvesting and other GI/LID techniques, and preservation of the natural terrain into attractive,
functional and affordable developments:

e Mesa del Sol in Albuguerque, NM includes parks and other public landscaped areas that
have been designed using native, drought-resistant plants and a reclaimed water system
that is used for non-potable uses like outside landscaping. Homes include rainwater
harvesting and other water-saving features.

e Village Homes in Davis, CA utilize a natural drainage system that includes a network of creek
beds, swales and pond areas to allow rainwater to be absorbed into the ground rather than

47 EPA NPDES Stormwater Program Overview: http://cfpub.epa.gov/npdes/home.cfm?program_id=6
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carried away through storm drains or detention ponds. Besides helping to store moisture in
the soil, this system provides a visually enhancing backdrop for landscape design.

e The Civano development near Tucson, AZ is based on a tenet for development to tread
lighter on the land through innovative design. Civano began by setting aside 35% of the land
area for natural or enhanced open space. Community orchards, linear parks, pedestrian
trails, bike paths, environmentally friendly recreational facilities, and preserved desert wild
lands are all integral to the community's design.

It is important that our community balance the costs, types and quality of development against the long
term value gained by preserving landscape views and open spaces associated with arroyo systems. The
impact that open space can have on property values may actually underestimate the value of open
space, by excluding the nonmarket values associated with passive uses, such as recreation or just
knowing that open space exists.*®

Cluster subdivisions, also referred to as
conservation subdivisions, (below) provide
efficient use of the land while substantially
preserving open space, scenic views, historical
features, natural drainage systems, native
vegetation, wildlife habitat, viable agricultural
land, or other desirable features of the natural
environment. Graphics: Peter Bennett.

CONVENTIONAL SUBDIVISION

CLUSTER SUBDIVISION

Watersheds

As a community expands and grows, the amount of impervious surfaces from development changes the
nature of watersheds and how they function. Over time, a stream becomes graded, which means that
an equilibrium was reached between channel slope (gradient), channel characteristics, available
discharge, and load (debris). Stream banks and channels are relatively stable under graded conditions.
But this balance can be upset by changes to land cover and surface characteristics of the watershed.

48 The Economic Benefits of Open Space, Recreation Facilities and Walkable Community Design, Active Living
Research, Robert Wood Johnson Foundation, May 2010. www.activelivingresearch.org
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Development and other changes to land cover can increase the amount of impervious surfaces, alter the
density of arroyo channels, increase the volume and velocity of stormwater, and change the amount
and type of material that arroyos convey. Ultimately, these changes can divert much of the surface
drainage to underground storm sewers. Stormwater events and resulting floods can strike with little
warning, can travel at extremely high velocities, and carry a tremendous amount of sediment and
debris. Changes in land cover can also alters the physical configuration and stability of stream channels,
changing vegetation patterns and potentially reducing their value as wildlife habitats.

Enhancing and improving existing channels and arroyo systems can allow them to withstand erosion
caused by turbulent flood and debris flows. Such enhancements and improvements require careful
design, proper implementation and sufficient maintenance in some cases. Development on or near an
arroyo should not increase downstream peak flows. Studies can be performed for such development to
ensure it does not change the direction of an arroyo or have negative downstream effects. Erosion
control techniques like culverts and arches can maintain flow path and protect from erosion. The
location of erosion control structures is important: constructing them where a flow path has been or is
likely to be altered, or downstream of a road crossing (where increased flow velocity is likely) can assist
in maintaining a healthy arroyo system where development has already occurred.

Floodwaters may pass safely through an alluvial fan system if the existing channels and banks are
protected. Because alluvial fans represent critical sites of sediment routing in mountainous watersheds,
including a fan analysis in an arroyo characterization model may provide a fundamental tool for
assessment. In addition, mapping alluvial fans could provide quality risk assessment data and suggest
additional mitigation actions that assessing arroyo characteristics may not provide alone.

Stormwater Management, Impacts and Risks

When stormwater is absorbed into the ground, it is filtered and ultimately replenishes aquifers or flows
into streams and rivers. In developed areas, however, impervious surfaces such as pavement and roofs
prevent precipitation from naturally soaking into the ground in an evenly displaced manner. Instead,
water collected from impervious surfaces gathers and flows more rapidly into storm drains, sewer
systems, and drainage ditches and can cause:

e Downstream flooding

e Stream bank erosion

e Increased turbidity (muddiness created by stirred up sediment) from erosion

e Habitat destruction

e Changes in the stream flow hydrograph (a graph that displays the flow rate of a stream over a
period of time)

e Combined sewer overflows

e Infrastructure damage

e Contaminated water

As runoff flows over the land or impervious surfaces, it accumulates debris, chemicals, sediment or
other pollutants that could adversely affect water quality if the runoff is discharged untreated. In
addition, most stormwater discharges are considered non-point sources (NPS) and require coverage
under the U.S. Environmental Protection Agency’s (EPA) National Pollutant Discharge Elimination System
(NPDES) permit. Stormwater discharges from construction activities (such as clearing, grading,
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excavating, and stockpiling) that disturb one or more acres, or smaller sites that are part of a larger
common plan of development or sale, are regulated under the NPDES stormwater program. The NPDES
program requires the City to have a Small Municipal Separate Storm Sewer Systems (MS4s) permit for
such construction activities. This includes a USEPA Construction General Permit requirement, where
BMPs are mandatory during construction in order to control stormwater discharges; post-construction
activities require runoff containment, revegetation or ponding are two ways to accomplish this.

Mitigating stormwater pollution by reducing impervious surface and preserving open space for drainage
are examples of green infrastructure techniques. Although many green infrastructure strategies are not
approved by the City at this time, developers and contractors understand the need for better
stormwater management and have made changes to their practices independently where permitted. As
we become more knowledgeable about these techniques and the benefits they bring, the City can
incorporate these mitigation practices as acceptable means of drainage design. Studies should be
conducted using green infrastructure techniques to gain more confidence in implementing these
practices, which can achieve proper drainage performance, flood safety and cost effectiveness.

Cisterns and rain barrels are a cost-effective way to collect and store water for garden
and [awn irrigation and would keep the water out of storm drains.
Photos: www.epa.gov

Bioswales are vegetated, mulched or xeriscaped channels that provide
treatment and retention as they move stormwater from one place to
another. Swales slow, and filter stormwater flows. As linear features,
vegetated swales are particularly suitable for draining water from streets
and parking lots. Photo: Dave Leonard Tree Specialists,

www.dlarborist.com

Permeable concrete and pavers
allow rain to seep into the
ground. Permeable paving can
capture and soak in up to 80 to
100 percent of the rain that
lands on it and can reduce
construction costs for
residential and commercial
development by reducing the
need for drainage features.
Photos: www.epa.gov.
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Sometimes, BMPs are not implemented properly or sufficient maintenance is not provided following
construction. The City has begun to address this by dedicating additional staff and resources to
inspection and enforcement of existing regulations. Policies calling for enforcement of BMPs may
further improve these practices.* The use of structures to protect from flooding is sometimes
necessary and even desirable, but structural floodplain management should not be the primary
mitigation plan. Because areas exist that are already fully developed and near a flood hazard, it is
necessary to thoughtfully explore some appropriate structural methods as part of an overall plan in
order to protect existing property.

Upstream debris barriers stop or reduce the movement of debris down a channel system. Debris
barriers may be permanent structures in the watershed or constructed as temporarily control measures.
Either way, these structures allow flood waters and fine grained sediment to pass through but stop
larger sediment, rocks and vegetative material from flowing dbwnstream._~Debris barriers are one
example of an engineered watershed improvement designed to manage the effects of stormwater.

Like many urban communities, Las Cruces relies on drainage channels, storm sewers, and other
expensive infrastructure to deal with localized flooding from sudden storms. Both public and private
landowner tax dollars pay to clean up nonpoint-source pollution caused when water transports
contaminants from parking lots and other impermeable surfaces. But natural hydrologic systems
recharge and cleanse the watershed from NP5 pollutants. Undeveloped areas (i.e. natural land) provide
a natural nonstructural floodplain management BMP because the land has not yet been altered with
structures subject to the effects of flooding. In addition, NPS pollutants in discharge from urban runoff
can affect EBID agricultural drains and may put the District’s agricultural exemption from NPDES
permitting at risk.

At the Rio Grande, the levees are intended to keep flows from leaving the river into the surrounding
land during a flood event, that is, away from the river. This hinders runoff from arroyos and watersheds
that flows toward the river in times of flooding. Elephant Butte Irrigation District’s (EBID) drain and canal
system flows mostly north to south, creating multiple impediments to arroyos and channels reaching
the river. These drains and canals were not designed for storm flows, and were not designed for the
increases in storm flow runoff associated with recent development.

Watershed conservation has proven to be a cost-effective alternative to expensive structural BMPs,
Also, water sources can become polluted when sediment, pesticides, oil, animal waste and other
contaminants wash into them from impervious surfaces. Conserving land and re-establishing vegetation
along the sides of arroyos and other stream beds can help prevent this pollution. Vegetation also assists
in bank stability and water quality mitigation within watersheds. Roots of riparian plants filter and
remove suspended materials. Plants and algae use and remove such nutrients as nitrogen and
phosphorus. Bacteria, fungi, and other microorganisms decompose organic material.®® These are
important functions of a healthy watershed.

The most significant hazard to public safety along incised channel reaches is often related to lateral
erosion into infrastructure and adjacent property rather than flooding, because the capacity of the
incised channel is typically quite large. All of the soils in Dofia Ana County are considered highly

49 For the EPA’s National Menu of BMPs, go to http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm
50 “Eco Tipping Points: How a Vicious Cycle Can Become Virtuous.“ Amanda Suutari and Gerald Marten. Earth Island Journal 22,
no. 2 (Summer 2007).
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erodible.?* Wind, rainfall, soil moisture, the type and size of soil particles, and the condition of the soil
surface (e.g. vegetated, barren, or disturbed) all determine how much erosion occurs. The unstable and
erosive nature of soils in the arroyos are what makes it so difficult to predict how an arroyo will change
in any given flood event. As shown below, unchecked erosion could eventually reach a point at which
retaining walls, accessory structures, or infrastructure would have no support and fall away.

Sediment that is eroded during the incision process is carried downstream where it can deposit in low
energy zones, decreasing channel capacity and potentially increasing the flood hazard in the
depositional zones. Stormwater generally develops a flowpath in the hillside areas and follows existing
arroyos that are in its natural path. Just as on the East Mesa, development on our western hillsides
creates impervious surfaces and modifies storm flows, which can lead to increased erosion. Excessive
incision can also remove natural vegetation and destroy habitat adjacent to the channel.

Besides their unsightly appearance,
canalized arroyos increase runoff volume
and water velocity, thus contributing to
flooding and erosion downstream. This is a
section of the South Fork of the Las Cruces
Arroyo, east of Roadrunner Parkway.

Natural areas reduce runoff volume while
providing wildlife habitat. Most of the
arroyos in our region have great potential for
restoration and preservation. This is a
different section of the South Fork of the Las
Cruces Arroyo, further east.

(Photos by Peter Bennett.)

Another problem associated with erosion is damage to culverts under road crossings, usually caused by
flood waters eroding culvert entrances or outlets and road embankments, and usually resulting in a full
or partial washout, or misalignment of the culvert. Damage or failure of a culvert could be due to
insufficient culvert capacity and/or inefficient end sections (mouth of the culvert), so appropriate
hydrologic analyses of flood peaks and volumes, and applying appropriate culvert design criteria are
both important. It is important to make a careful determination of the cause of the damage, as different

51 Soil Survey of Dona Ana County New Mexico.
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causes require different mitigation. Also, mitigation applied inappropriately could actually increase risk
to the facility or other structures in the floodplain.*>

In its simplest sense, an arroyo is only a drainage path. But with closer inspection it can be seen that the
curves, width, and grade are all dynamic properties and continually seek a balance in response to its
most recent flood event. For these reasons urbanization along banks inherently carries a higher risk for
instability than does development further away. Some of the risks include 1) bank mass failure from
bank instability through undercutting erosion or overloading of stormwater through development, 2)
weaknesses from previous mass failure events, and 3) water flow regime risks by flooding of zones that
have moved downward to place them below a 100-year flood elevation.

Further analysis of a given arroyo would identify many of the risks of urban development outside its
flood zone boundary. This would help determine its inherent stability and likelihood of erosion and
erosion speeds, and would identify historic failures within the embankment. This information could be
used to help determine any necessary buffer distance for arroyos that have not yet been developed.

The solution to this severe flooding problem near Rinconada was to broaden the channel and line it with concrete. The
banks were seeded with native grasses and an erosion fence was added.

52 Randolph Langenbach, Conservationtech.com: http://www.conservationtech.com
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Flooding near the Sonoma Ranch Golf Course
inspired a simple and inexpensive naturalistic
erosion measure (below) which preserves natural
vegetation and blends in with the surrounding
terrain. Both photos: CLC Public Works Dept.

This photo illustrates what can happen when
development restricts a natural channel.
Continued erosion could eventually reach the
point at which the retaining wall would have no
support and would fall away. The photo below
illustrates a quick and inexpensive {although
unsightly) fix for the erosion problem. All photos:
CLC Public Works Dept.
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Utilities and Infrastructure

City utilities oftentimes place sewer interceptors in or near arroyos. These interceptors receive flow
from a number of other sewer lines for transport to one of the three wastewater treatment plants
operated by the City. Challenges with the location of these interceptors in or near arroyos can occur
despite the installation of erosion control structures, such as rip-raps or check dams. For instance, since
the soil is disturbed to bury the lines, the soil becomes more susceptible to erosion during a flood event
and infrastructure may become exposed. Exposure may also occur when stormwater creates higher and
faster runoff. In addition, water and gas mains and services are to have 5-foot minimum cover and
sewer mains a 6-foot cover, as measured from the bottom, or floor, of the arroyo. But as arroyo floors
erode with rain events, there is a risk of exposure, regardless of how deep the pipes were initially
buried.

A cost-benefit analysis may warrant the efficiencies gained by locating interceptors or other utilities in
or near arroyos. If warranted, updated design and installation procedures could help to ensure the least
amount of disturbance to the arroyo environment. For example, when road crossings are constructed,
arroyos become semi-closed channels that have limited or restricted access from a bridge or street.
Most (if not all) of these bridges do not have large enough culvert openings to drive through, and bridge
design typically doesn’t include an access ramp for maintenance vehicles or a vactor truck. Without
proper design to allow access, arroyo disturbance potentially increases when City staff needs to reach
manholes or exposed pipes that cross or lie on the arroyo floor. According to the City’s Utilities
Standards, manholes must be accessible by 2-wheel-drive vehicles 24 hours a day and must be
approachable by a dedicated 15-ft. (minimum) right-of-way or City utility easement.” However, this is
very often not the case due to space constraints.

On the West Mesa, infrastructure such as utility lines and roads are more expensive to install and
maintain due to a more hilly terrain. Access becomes more difficult to provide because hillside roads are
generally narrower, do not always provide secondary connection due to physical constraints, and can be
easily blocked or narrowed due to on-street parking.

53 City Utility Standards Sections 504, Sewer Lines Outside of Street/Road Right-of-Way, and 510, Manhole Design Criteria,
www.las-cruces.org/Departments/Utilities
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Exposure around the manhole indicates incision in this reach of up to 2 to 3 feet in this area. Note that some of the
exposure could also be due to lateral movement of the low flow channel. This is the Alameda Arroyo looking

downstream (west) from Roadrunner Parkway. Both photos: USACE Sediment Transport Analysis Report

Exposed pipeline in an incised reach of the South Fork Arroyo downstream (west) from Roadrunner Parkway.

Flood Control Dam Functionality

Several of the flood control/detention dams listed on page 29 are within the East Mesa watershed.
Some dams were built at the request of residents and were designed to protect those residents, but
most were built with a lower hazard in mind and present a potential risk to those who have developed
below them since their installation. Maintenance of these structures has been neglected over the past
30-40 years during which time the pool areas have experienced extensive sediment deposition and
build-up. This has impeded the primary outfall of most of the dams and diminished their storage
capacities. These dams were originally intended to protect agricultural land, not urban or rural
development. The City’s Storm Drain Master Plan of 2006 found that:
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“Under current conditions, the effectiveness of the Civilian Conservation Corps (CCC) dams as flood
control structures is questionable; their main role at this time appears to [be] control and retention
of sediment.” **

According to the Natural Resources Conservation Service (NRCS), many of the dams are approaching the
end of their planned service life and will require rehabilitation to continue to function safely. To ignore
these dams will eventually place life and property at risk.>®

The key areas where additional technical information is needed to support dam rehabilitation activities
are summarized as:

» Technology for predicting performance of dams during extreme hydrologic events.

e Improved means of characterizing reservoir sediment quantity, quality, and distribution.

» Improved tools and guidance documentation for efficient application of current technology at the
field level.

« Improved technology and tools for predicting the environmental impacts of dam failure.

» Improved procedures for predicting the response of channel and reservoir systems to change.

e Improved procedures for evaluating the short and long-term impacts of dam removal.

The Agricultural Research Service (ARS) and the NRCS have cooperated in the development and
application of design criteria for flood control structures and channel stabilization measures. Over the
past 60 years, achievements such as the development of tools to predict upland erosion, sediment
delivery, and stream channel stability have contributed to improved reservoir design. ARS has also
worked closely with NRCS in the development of design criteria for flood control project components
such as spillways and stilling basins that allow the dams to operate effectively. Joint efforts in the area of
software development for technology application are continuing to result in improved tools for design
and analysis of dams and systems.

There are different options for dams to provide flood control functionality for Las Cruces. These could
range from larger dams and reservoirs just outside developed areas, to a series of smaller dams
strategically located through the extent of the arroyo system. These dams also represent the potential
for wetlands and habitat where wetlands never existed before, but such repurposing could have impacts
on the flood control function of the dams. Assessments on effective and desirable flood control
structures would need to be addressed when considering upgrades or rehabilitation of the dams, and
would involve the State Engineer’s Office of Dam Safety, the NRCS, the Dona Ana County Flood
Commission, the USBOR, the, private property owners and many other entities. In addition, the recent
designation of the Organ Mountain Desert Peaks National Monument may impact owners’ ability to
maintain their dams, depending on the management plan created by the U.S. Bureau of Land
Management.

Since the City has limited control over the fate of these dams (with the exception of the Villa Mora,
Sandhill Arroyo and Las Cruces Dams), policies addressing upgrades and rehabilitation are not included
in the AMP. However, the City fully supports a regional stormwater management strategy that fulfills

%4 City of Las Cruces Storm Drain Master Plan, 2006, Bohannan Huston Inc.
55 Rehabilitation of Aging Watershed Flood Control Dams. U.S. Department of Agriculture Technology Fact Sheet,
May 2001. www.nrcs.usda.gov
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the programs of all entities and would participate as a regional partner in efforts to mitigate problems
associated with improving dam functionality.

Factors that need to be considered include the costs for rehabilitation (including technology that would
aid in decision-making), the values of downstream development which would be at risk due to dam
ineffectiveness, and whether or not these flood control dams would be the best way to handle
stormwater runoff. Other methods, including larger dams, designed channels to redirect flows where
development has taken place downstream or ponds may be more effective. But the Las Cruces,
Alameda, North Fork, and South Fork Dams are important to the overall drainage of the East Mesa
watershed because they play a major role in the watershed’s hydrology.

Weather and Climate Variability

One does not have to accept theories about climate change to understand that the unpredictability of El
Nifio, La Nifia and the North American Monsoon makes it difficult to plan for storm events and flooding,
and makes it all the more important. Monsoonal rainfall events in southern New Mexico tend to be
short and spotty, with intense, local storms drenching some neighborhoods but not others. Rising
temperatures and increased storm activity have occurred simultaneously, although the timing,
intensities and frequencies of storms change from region to region and from year to year and may not
be related to climate change at all.*® It is worth noting, however, that the increased droughts, fires,
flooding and severity of storms recorded in the last ten years have all occurred with a warming of only
1.3°F 5 and scientists project that Earth's average temperatures will rise between 2 and 12 degrees
Fahrenheit by 2100.% In the Southwest, temperatures since 2000 have risen about 1.5°F from recorded
averages.

Many regions are experiencing more frequent and severe heat waves while experiencing more intense
rainfall, as well. Scientists theorize that changing the average global temperature by even a degree or
two can lead to serious consequences and predict that for about every 2°F of warming, we can expect to
see:

e 3—10% increases in the amount of rain falling during the heaviest precipitation events, which
can increase flooding risks.

e 5—10% decreases in stream flow in some river basins, including the Rio Grande.

e 200%—400% increases in the area burned by wildfire in parts of the western United States
which increases the likelihood of soil erosion and flooding in burned areas. 59

56 “Understanding the Southwestern Monsoon,” Jack Guido. Southwest Climate Network, 2010.
www.southwestclimatechange.org

57 “ynderstanding Climate Change: A Primer,” Woods Hole Research Center, 2014, www.whrc.org

s8 America’s Climate Choices: Final Report. National Research Council, 2011. The National Academies Press, Washington, DC,
USA. http://nas—sites.org/americasclimatechoices/

59 Climate Stabilization Targets: Emissions, Concentrations, and Impacts over Decades to Millennia. National Research Council,
2011. The National Academies Press, Washington, DC, USA. http://nas-sites.org/americasclimatechoices/
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Temperature increase (°F):
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This map shows the average increase in air temperature in the Southwest compared to long-term averages (1901-2013).
Southern New Mexico has experienced an average increase of 1.5° F in the last decade. National Climatic Data Center,
National Oceanic and Atmospheric Administration (NOAA), 2014. www.ncdc.noaa.gov/oa/ncde.html

The high costs associated with extreme and variable weather is something to keep in mind during
discussions about development and arroyo management. Most climate models indicate that the
Southwest will become drier in the twenty-first century, and that there will be increased frequencies of
extreme weather events, including drought, flooding, and heat waves.® Increasing temperatures are

expected to alter precipitation patterns (i.e. volume, frequency, and intensity) and correspondingly alter
regional stream flow patterns.®

50 |PCC 2007

61 Climate Choices for a Sustainable Southwest,” from The Assessment of Climate Change in the Southwest United States.
Available at http://swcarr.arizona.edu/content/about-report. P 286
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Temperatures Worldwide, 1901-2013
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This figure shows how annual average temperatures worldwide have changed since 1901, when reliable temperature data began
being collected. In the early part of the 20t century, temperatures were slightly below normal. The first significant heat wave
occurred in the mid-1930s, but steady and sharp increases in temperature began to occur in the late 1970’s. National Climate
Data Center, National Oceanic and Atmospheric Administration {NOAA), 2014. www.ncdc.noaa.gov/oa/ncdc.html and
www.epa.gov/climatechange/indicators

Typically, arroyo capacity is analyzed with respect to the 100-year storm event, to assure no
development occurs within the inundated areas. With predicted increases in intensity and frequency of
storms, arroyos will have to carry a greater amount of water than they currently do and will flow beyond
the 100-year flood boundary.

Short- and long-term perspectives on disaster risk management and adaptation to weather extremes
can be difficult to reconcile. But community vision changes over time and development decisions are
framed by tradeoffs between competing prioritized values and objectives. In other words, what we want
today may not be what we want tomorrow. A proactive approach would not necessarily commit our
community to a different vision, but would simply prepare us for whatever it may be. Planners,
developers and elected officials will face choices to react to extreme storms and flood events or to take
steps that could help head off some of the more damaging and expensive results of them. In the long
run, better planning and erring on the side of caution save money and could simultaneously make our
region better able to cope with the coming changes.®

A regional stormwater management plan, based on thorough hydrologic modeling, may help identify
the most fragile land forms where development should not occur. If we consider potential extreme
weather events and climate change in determining locations of critical facilities and systems and more
fully incorporate natural systems to help control erosion and manage stormwater, we may be reducing

62 Melanie Lenart, Southwest Climate Change Network, March 2013. http://www.southwestclimatechange.org/node/16780
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disaster risk because we have a better understanding and acceptance of the natural hazards we may
face in the future.®®

Vegetation and habitat

Mitigation measures to restore vegetation disturbed during development can be challenging because
vegetation generally takes a long time to establish in the desert environment. Also, since soil is
disturbed during construction, it is more likely to erode, making vegetation more vulnerable to
destruction.

Vegetation loss and desertification are issues with development as well. More impervious surfaces and
narrow channels diverting stormwater to arroyos cause increased velocities and flows. Devices such as
rip-rap, check dams and energy dissipaters are not always incorporated at drainage outlets that enter
arroyos, causing destruction of downstream vegetation. Those that are incorporated sometimes fail due
to poor design or insufficient maintenance.

Construction permitees in New Mexico are required to follow Section 9.4. of the NPDES

General Permit for Discharges from Construction Activities, which states that operators in New Mexico
have three years to establish a uniform perennial vegetative cover with a density of 70 percent of the
native background vegetative cover for all unpaved areas and areas not covered by permanent
structures. Other areas of the U.S. are required to revegetate areas in one year, but the EPA recognizes
the difficulty in arid desert regions and therefore has allowed a longer time period for this requirement
in New Mexico.

According to the Army Corps of Engineers’ East Mesa Watershed Study (2007), the relative scarcity of
perennial grasses that would be expected to occur in this area is a cause for some concern and perhaps
presents an opportunity for restoration. Typically native species like sideoats grama, black grama, fluff
grass, vine mesquite, tobosa, burro grass, alkali mallow and cane bluestem are very rare or absent
altogether across the East Mesa, but could be replanted as part of mitigation efforts following
construction.

Wildlife

As part of a healthy desert ecosystem, arroyos provide vital wildlife habitat and are natural east-west
wildlife corridors. It is important to have intact, unfragmented corridors so that wildlife can access
different parts of their home territory without crossing highways or arterial roadways. The East Mesa
Watershed has undergone significant changes over time, especially within the past two decades.®
Before development, the watershed was largely comprised of Chihuahuan Desert vegetation, with
Chihuahuan Desert arroyo riparian communities, interspersed in the valley areas and along the arroyos.
However, these community types are experiencing increased pressure from development, grazing, and
other human uses. With development, wildlife habitats are encroached upon which can force
interaction with humans or the elimination of their ranges and areas altogether.

During the Army Corps of Engineers East Mesa Watershed Study (2007), many species of wildlife
expected to be present in the area were either absent or not observed. It has been speculated that

63 United Nations Office for Disaster Risk Reduction, www.unisdr.org/we/coordinate/hfa
64 East Mesa Watershed Study, U.S. Army Corps of Engineers, 2007.
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development and competition by other species or predation have caused this decline.®® Development
within the watershed has transformed the wide, uninhibited alluvial fan to a patchwork of subdivisions
that have restricted arroyo flows and segmented wildlife corridors and habitat. New roadways and
neighborhoods have interrupted connectivity and have made it nearly impossible for wildlife to travel
outside a very limited range. Although they have been reduced in size and diversity, some unfragmented
wildlife corridors could perhaps be identified and preserved. A requirement for arroyo buffers could also
benefit wildlife in appropriate areas.

Wildlife have adapted to changes caused by human presence and are drawn to garbage, gardens, pet food, and backyard
bird feeders. Left, Coyote: Albuquerque Journal. Middle, Collared Peccary aka Javalina: Encyclopedia of Life, http://eol.org.
Right, Desert Cottontail: New Mexico Tech, http://www.nmt.edu.

6 bid
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Parks and Open Space

Arroyos are an important recreational asset. Runners, cyclists, equestrians and walkers use the arroyos
the open spaces adjacent to them on a regular basis. Encroaching development has threatened open
space recreational opportunities by limiting access to these areas through subdivision design. As an
example, subdivisions may reduce or limit pedestrian and bicycle access, may make no provisions for
trails and may reduce opportunities for amenities along arroyos due to development that is too close to
the 100-year flood zone boundary. This limits the value of arroyo systems as a multi-faceted community
asset. In addition to providing more trail possibilities, planning development further back from the 100-
year flood zone would also provide more privacy for property owners and would provide greater
flooding protection in higher risk areas.

Unfortunately, motorcycles and all-terrain vehicles (ATV) have disturbed vegetation and wildlife and
over time, leave a scarred landscape that isn’t easily returned to a natural state. Signage and perhaps
fencing in specific areas may help with this as will education and raising awareness of the value of the
natural environment. Providing dedicated ATV areas may also reduce the overall damage to natural
areas.

Equestrians often travel along arroyo bottoms but crossing under thoroughfares is difficult because
bridges are generally too low to ride under. Increased demand for natural areas, trails and trail
connections, and equestrian amenities means there is a need for design standards for trail construction
and trail and road crossings that consider the needs of all users. These do not currently exist.

Suitable trails for equestrians have become increasingly hard to find, particularly close to urban areas.
Many trails prohibit equestrian use, fearing conflicts with other users and damage to the trail surface.
However, with proper design, a multi-use trail can accommodate equestrians while minimizing user
conflicts. Hard surfaces (asphalt and concrete) and coarse gravel can injure horse hooves, so loose or
compacted dirt trails may be called for in selected locations.

There may be opportunities for east-west linear parks along certain arroyos, but this has not yet been
studied in any great detail. Further analysis of arroyos based on geology and soil stability, vegetation,
slopes, drainage patterns, etc. will identify suitable areas for such parks. More important, thereis a
need for an identified funding source so that open space and arroyo buffers may be acquired by the City
and to ensure adequate maintenance and repairs are performed.

Buffers along arroyo systems can provide non-
motorized transportation for commuting cyclists and
pedestrians. Left: This mostly flat paved trail in Tucson
follows the banks of the normally dry Santa Cruz River
for 9.5 miles.

Photo: www.flickr.com/photos/lasertrimguy
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According to the publication Better! Cities & Towns, total U.S. driving has dipped then leveled off in
recent years, and per capita vehicle miles traveled (VMT) has steadily dropped since 2005. Per capita
driving is down 8.75 percent, and is now at 1996 levels.% In other words, non-motorized transportation
networks are becoming increasingly important. There are very few connections in Las Cruces between
schools, neighborhoods, commuter bike routes and major commercial areas. Trails adjacent to arroyos
are part of the Mesilla Valley Metropolitan Planning Organization’s proposed trail pfan and could easily
be factored into new development proposals in an effort to provide additional connectivity for non-
motorized transportation.

Passive recreation opportunities that incorporate arroyo systems can bring a boost to an area’s economy through tourism,
sporting events, and quality of life factors. Photos, clockwise from upper left: National Recreational Trails; BLM;
Albuquerque Journal; Arizona Foothills Magazine.

The Economy and Quality of Life

Today the U.S. economy is dominated by high technology and service businesses selling knowledge and
intellectual expertise. This economic sector is not tied to specific business locations or by the need for
certain kinds of transportation facilities or raw materials. With more freedom to choose a site,
businesses often select one with a high quality of life — including parks, aesthetics open space, and easy
access to the outdoors — in order to compete for highly trained, in-demand workers.®’

Companies frequently relocate where their top talent wants to live, and that is most often in places of
natural beauty. When land is protected, the adjacent properties often increases in value, with homes
selling for 10-20 percent more than comparable homes without access to such areas. A survey by the

66 Better! Cities & Towns, Ithaca, NY 14851, June 2013. www.bettercities.net
67 “Conservation: An Investment That Pays.” Trust for Public Land, 2007, http://www.tpl.org
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National Association of Realtors concludes that new homebuyers value trails and natural areas above
any other amenity.®®

As quality of life becomes an increasingly important factor for business location, there will be a greater
demand for natural areas and passive recreation activities. Frederick Law Olmsted, designer of New
York’s Central Park, was one of the first people to suggest that parks could be paid for with increasing
tax revenues that resulted from rising land values adjacent to the park. In fact, studies conducted by the
Trust for Public Land have shown that investments in land conservation and open space return from $4
to $10 for every dollar invested.®

Conserved land and open space can provide opportunities for eco-tourism as well. The Bosque del
Apache National Wildlife Refuge (NWR), which is located about 130 miles north of Las Cruces, isa
protected area with unique wildlife viewing opportunities. Recreational visits generate over $4.5 million
in tax revenue for the region. For every $1 of the NWR budget, there is a local economic effect of nearly

$8.

One method for estimating the economic value of open space and recreation areas that do not have a
market value is through hedonic pricing methods. This statistical approach is used to link a good traded
in the marketplace (i.e. a house) with an environmental good (i.e. a nice view) that is not traded in the
market. According to a survey done by the Robert Wood Johnson Foundation, various research studies
conclude that the average household living half a mile from open space would be willing to pay $4,104
more for a home to live a quarter mile closer to the open space.”* In addition, traditional neighborhood
development concentrates neighborhood density, allowing room for large open space areas.
Neighborhoods that feature open spaces, parks and greenbelts have been found to have higher home
sale prices, enhanced marketability and often faster sales or leases than conventional development.”

Key research results found by the Robert Wood Johnson survey include:

e Open spaces such as parks and recreation areas can have a positive effect on nearby residential
property values, and can lead to proportionately higher property tax revenues for local
governments.

e Ingeneral, urban parks, natural areas and preserved open spaces showed positive effects on
property values.

e Environmental protection, greenhouse gas reductions, and mental health benefits, as well as
recreational benefits, should be considered as indirect effects.

8 The Economic and Tax-Base Benefits of Land Conservation, Land Trust Alliance Factsheet.
www.landtrustalliance.org. 2003

% Ibid

7 Hedonic pricing is a model identifying price factors according to the premise that price is determined both by
internal characteristics of the good being sold and external factors affecting it. The most common example of the
hedonic pricing method is in the housing market: the price of a property is determined by the characteristics of the
house (size, appearance, features, condition) as well as the characteristics of the surrounding neighborhood
(accessibility to schools and shopping, level of water and air pollution, value of other homes, etc.).

71 The Economic Benefits of Open Space, Recreation Facilities and Walkable Community Design, Active Living
Research, Robert Wood Johnson Foundation, May 2010. www.activelivingresearch.org

2 |bid
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e Natural area parks, on average, have the largest statistically significant effect on a home's sale
price, holding all other factors constant. Value increase to homes located within 1,500 feet of
the following types of parks:

o Natural areas: $10,648
o Golf courses: $8,849

o Specialty parks: $5,657
o Urban parks: $1,2147

It is often more cost-effective for a community to maintain open space, which can control flooding, filter
water runoff, or help to mitigate air pollution, than to invest tax dollars in expensive infrastructure
projects to achieve the same function.” For developers, these economic benefits can translate into
reduced financial liability, faster sales and ultimately higher profits. The design elements of compact
developments may also present cost savings. Watershed areas that are used as a form of natural
drainage protection and open space also reduce construction and maintenance costs from stormwater
drainage systems.

Conservation easements have been a powerful tool to protect land from development by providing
federal tax breaks for donating land development rights. With a conservation easement, a property
owner gives some or all of the development rights on the property to a government agency or not-for-
profit (there are more than 1,700 local land trusts), and receives a federal income tax deduction for the
gift amounting to the difference in the value of the land before and after the easement is in place. The
land owner still owns the land and can continue to use it.

The Enhanced Easement Incentive is a temporary measure that was originally enacted by Congress in
2006, and repeatedly extended. The most recent extension, which was in effect until the end of 2013,
allowed a non-farmer donor to use a conservation donation deduction for up to 50% of his gross income
in any year, up from the normal 30% that is a permanent part of the law. The temporary break also
allowed a donor to carry forward any unused write-off for a full 15 years, instead of the normal five.
Currently, there is a new measure before Congress which would make the incentive permanent and
would allow modest-income landowners to receive significant tax deductions for donating conservation
easements that permanently protect important natural or historic resources on their lands.

73 Active Living Research, Robert Wood Johnson Foundation, May 2010. http://activelivingresearch.org.
78 ueonservation: An Investment That Pays,” Kline, J., et al, 2009. Trust for Public Land, www.tpl.org
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CHAPTER 5. GOALS AND POLICIES

We are fortunate to be able to enjoy the arroyos for passive recreation activities, wildlife viewing and
other fresh air experiences. But it’s important to remember that first and foremost, arroyos exist as
natural stormwater conveyance systems and are an integral part of the desert ecosystem. In developing
policy guidance for arroyo management, our goals must further systematic flood control and drainage
functions, allow continuance of historic flows in arroyos, and protect arroyos in their natural state. If
those things are done well, we can continue to enjoy open space experiences for years to come.

This chapter is divided into four sections. Land Use addresses overarching issues related to
development and growth management. Environment focuses ways in which the land, vegetation and
wildlife can be protected. Community Facilities suggests policies to increase the use of arroyo systems
as community assets. Utilities and Stormwater looks at design standards for more effective and efficient
stormwater management, including erosion control, sedimentation, and utilities installation and
maintenance.

Goals and Policies describe what should be accomplished; Actions explain how they will be carried out.
The guiding actions to implement the goals and policies are listed in tables in Chapter 6, Administration
and Implementation. Many of the policies in this plan are limited to arroyos that are not already
privately owned or to arroyo areas that have not yet been developed. This will have to be determined
on a case-by-case basis as individual arroyo characterization modeling is carried out. Those that may
affect developed areas are limited to maintenance or mitigation issues, since flood control systems are
already in place. Some of the policies below will require changes to existing codes, including LCMC
Chapter 32 Design Standards and Chapter 37 Subdivisions. However, AMP policies provide guidance for
decision making but are not regulatory. As is the case currently, public and private development projects
follow codes that are in place at the time of development.

SECTION 1-- LAND USE

Wise land use practices must balance the rights of landowners with the protection of our region’s
unique landscapes, arid vegetation and natural wildlife habitat. It is also critical that we increase our
ability to manage arroyos holistically by understanding the potential impacts of our actions on a regional
and watershed level. Development in the East Mesa area (and eventually on the West Mesa) should
logically occur from downstream to upstream so that downstream infrastructure can be in place before
upstream development occurs. It is also important that upstream flood control measures be engineered
sufficiently so that downstream properties are not adversely affected.

The major arroyos that are most important to the City in the context of stormwater management and
open space protection are the Alameda, Sandhill and Las Cruces Arroyos. As development moves
further away from the city center, managing other arroyos properly will also become a priority. The
Fillmore, Dofia Ana, Moreno and Torgugas Arroyos extend into the ETZ and will be impacted as our
community grows.

GOAL 1. Take a proactive approach to watershed management that takes into account existing
drainage conditions as well as conditions affected by future development.
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Policies:

1.1.

1.2

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.
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Complete a detailed characterization of the main stems of each major arroyo so that it may
be managed for optimum protection, stabilization and resiliency.

Work with governmental agencies (BLM, SLO, etc.) to retain or dedicate their arroyos and
identified buffer areas to the City or County before public lands are sold for development.

Identify critical and sensitive environmental areas and contiguous open spaces and protect
them from development using conservation easements, incentives, the Open Space (0S)
zoning designation, etc.

Develop public/private partnerships to develop funding strategies for acquisition and
maintenance of arroyo systems.

Clearly outline drainage or flood control modifications to arroyos in PUD concept plans and
master plans, and include necessary details in subsequent development processes for
review and approval purpases.

In areas that are in close proximity to arroyos, design and lay out lots and street locations in
a way such that the natural characteristics of arroyos, such as vegetation and contours, are
utilized. Site specific plans that address these issues rather than a standard design often
results in a safer, more cost effective result.

In new development proposals include intended pedestrian, bicycle and equestrian
connections between arroyos, thoroughfares and existing developments.

Allow green infrastructure techniques in development proposals as a way to manage storm
water before it reaches the arroyos.

Increase the availability of reclaimed (purple pipe) water that could be used for establishing
and supplementing native vegetation adjacent to arroyos.

Identify areas adjacent to arroyos or sections of arroyos that may be suitable for linear
parks, trails or scenic corridors and provide incentives to create them.

GOAL 2. Improve the safety of the flood control dams and restore native vegetation in the storage

Policies:

2.1,

2.2.

2.3.

2.4.

pool areas.

Evaluate conditions of Sandhill, Villa Mora and Las Cruces flood control dams and prioritize
them for necessary mitigation, such as seepage and slope stability, pool area and spillway
capacity of each dam, etc., and identify responsible City departments for these actions.

Complete appropriate re-vegetation with Chihuahuan Desert native grasses following any
dam rehabilitation or maintenance activities that disturb existing vegetation.

In development proposals downstream of flood control dams, include an analysis of dam
effectiveness and potential flooding impacts to that development.

Support a regional stormwater management strategy that fulfills the programs of all entities
and participate as a regional partner in efforts to mitigate problems associated with
improving dam functionality.
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2.5.  Ensure that development, zoning, and land use changes do not impede flood control dam
maintenance or operations.

GOAL 3. Improve road crossing infrastructure to maximize drainage function
Policies:

3.1.  Design and/or retrofit existing arroyo crossings to limit or prevent a hydraulic
constriction/bottleneck under present conditions and for potential flows under future
hydrologic conditions. Failure to do so could lead to incision problems and hazards to
adjacent infrastructure and property improvements.

3.2.  Make maximum use of existing infrastructure and previously developed road crossings to
minimize encroachment into natural areas.

SECTION 2 -- ENVIRONMENT

Many opportunities exist for environmental restoration of riparian ecosystems on the East and West
Mesas. While it may be unrealistic to set goals to restore developed areas to historic riparian and
grassland ecosystems, it is possible to make significant strides in that direction. Desert riparian
communities that will survive with surface water flows along arroyos can be restored within the
watershed by various erosion control and arroyo stabilization techniques. Also, there are opportunities
for environmental restoration at the dam sites in the watershed.” Through sound development
standards, new development can adapt to existing natural environments, topography, soils, vegetation,
geology, and hydrology so that fragile land forms, natural wildlife habitat and wildlife connectivity are
protected.

GOAL 4: Protect and maintain natural vegetation within arroyo systems and mitigate damage that
may result from development.

Policies:

4.1.  Without compromising engineering design standards, promote flexibility in planning and
landscaping development and utility installations that propose to retain the natural
characteristics of the terrain or preserve undisturbed tributaries that feed major arroyo
corridors.

4.2.  When constructing and installing utility components, survey existing vegetation in arroyos
and design utility installations to disturb as little vegetation as possible.

4.3.  Replace vegetation lost during construction by reseeding with Chihuahuan Desert native
vegetation following the requirements in NPDES 9.4.7

75 ACOE East Mesa Watershed Study 2007

76 Construction permitees in New Mexico are required to follow section 9.4. of the NPDES

General Permit for Discharges from Construction Activities, which states that operators have additional time — up
to three years — to establish a uniform perennial vegetative cover with a density of 70 percent of the native
background vegetative cover for all unpaved areas and areas not covered by permanent structures. See EPA
Construction General Permit, http://cfpub.epa.gov/npdes/stormwater/cgp.cfm
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GOAL 5: Manage arroyos to retain wildlife corridors.

Policies:
5.1. Increase valuable desert wildlife habitat by evaluating areas within the watersheds where
native plant restoration is feasible.
5.2. Identify and map wildlife corridors so they may be protected from construction activities.
5.3. No fencing or walls may obstruct free flow of waters or debris.

SECTION 3 -- COMMUNITY FACILITIES

Strengthening arroyo systems as a community asset can improve quality of life and bolster our
economy. Las Cruces’ natural areas attract tourists and new residents to the community. In addition,
arroyos already provide occasions for outdoor recreation and non-motorized transportation for current
residents. But it is important that in doing so, the privacy and rights of residents living adjacent to the
arroyos are respected. Proper design of parks, trails, trail amenities, connectivity, equestrian facilities,
street crossings, parking, signage, etc. will result in opportunities that meet the needs of all users. The
Mesilla Valley Metropolitan Planning Organization (MPO) includes a Trail Plan map in their long-range
transportation plan, Transport 2040. Policies in the Arroyo Management should complement and
support the MPQO’s goals.

GOAL 6: Minimize impacts created by development and human activities to realize the full potential
of arroyo systems as a community and economic asset.
Policies:

6.1.  Create regional development and conservation guidelines for arroyos that cross
jurisdictional boundaries.

6.2.  Identify and map those arroyos and open spaces that might serve as natural connections to
other public properties.

6.3.  Promote neighborhood and subdivision designs that incorporate arroyos as neighborhood
amenities. These may include such things as street alignments that are placed between
developed areas and arroyos; open space corridors, linear parks, trails, etc.

6.4.  Put forth a Quality of Life initiative to help fund community amenities such as open space
acquisition.

6.5. Use adopted park impact fees or development waivers as incentives to developers to
designate open space, trails and connectivity, or a linear park on a case-by-case basis.

6.6.  Work with other City departments and other agencies to develop strategies to prevent
illegal dumping in the arroyos, such as sign postings, Neighborhood Watch, Adopt-A-Spot,
increased patrols by Codes Enforcement officers, etc.

6.7.  Incorporate linear parks adjacent to arroyos into the City’s Parks and Open Space Master
Pian in areas where an arroyo is suitable for such a park.

6.8. Create a promotional outreach campaign about recreation opportunities, nature and open
space experiences, etc. in the Las Cruces area.
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GOAL 7: Achieve the goals of the MPO Trail Plan to create a continuous system of regional trails that

Policies:

7.1,

7.2.

7.3.
7.4.

7.5.

integrates and connects arroyo systems.

Working from the proposed trails mapped in the MPO Trail Plan, identify areas where
arroyo trails may be located.

Provide adequate distance from residential development to protect privacy of property
owners and from roadways to provide safe pedestrian and bicycle passage.

Construct trails outside the designated 100-year flood zone boundary on an arroyo.

Update MPO Trail Plan to improve connectivity of trails between arroyos, parks and other
public open spaces, such as SLO and BLM land.

Identify potential trail locations that would be appropriate for accessibility and compliance
with ADA standards.

GOAL 8: Work with the Mesilla Valley MPO to create design guidelines that ensure trails suit the

Policies:

8.1.

8.2

8.3.

8.4.

8.5.

characteristics of the arroyo, provide maximum usefulness and address pedestrian, cyclist
and equestrian safety.

Develop standards in the LCMC Chapter 32 Design Standards for arroyo trails according to
the characteristics of the arroyo and its available buffer area.

Design arroyo crossings to include appropriate measures such as signage, push button
signals or other features that will maximize safety, access and mobility.

Where applicable during the development design process, meet with adjacent
neighborhoods to discuss appropriate trail amenities for pedestrians, bicycles and
equestrians.

Where possible, locate parking, trail heads and amenities in such a way as to support a dual
use such as postal cluster boxes, playgrounds, parks, etc.

in partnership with the MPO, develop standards for park, trail and facilities signage, route
and wayfinding signage and an informational brochure identifying existing and planned trail
facilities.

SECTION 4 - UTILITIES AND STORMWATER MANAGEMENT

Safe and effective engineering standards for flood control, utilities installation, storm water conveyance
and water storage are important. But these designs should maintain the natural character of the arroyo
and minimize impacts of development so the arroyos function optimally and natural terrain is not
destroyed. This is also important to ensure historical drainage patterns are not altered.

The City promotes flexible design standards when channelizing and storing stormwater for development
adjacent to designated arroyos that will enhance the natural arroyo system. It should be noted that the
LCMC Chapter 34 (Drainage and Flood Control) may require more than minimum storm water standards
if arroyos on a site to be developed or immediately downstream of the site show evidence of increased
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flooding, accelerated erosion, channel erosion of sedimentation, as a direct result of conditions on the
site. These additional requirements may include buffer zones, re-vegetation of highly eroded areas, and
arroyo restoration or other erosion control measures within highly eroded channels.

GOAL 9: Create safe and effective engineering standards for flood control and conveyance while

Policies:

9.1.

9.2,

9.3.

9.4.

9.5.

maintaining the natural character of the arroyo and achieving visual harmony.

Keep arroyos in a natural or naturalistic condition to counteract erosion. Naturalistic
treatments could include such things as native vegetation and channel stabilization using
rock riprap, weirs, weirs, gabions, contouring, etc.

Do not alter a natural arroyo unless such a modification is shown to be without reasonable
hazard and liability, and there are no adverse impacts to public and private infrastructure,

habitats and open space. Altering a drainage path may create new and unpredictable flood
responses.

Replace vegetation in areas that are disturbed during construction, in accordance to NPDES
9.4. This includes a well-established mixture of native grasses, forbs, and other ground cover
to help reduce sediment movement.

In laying out adjacent street systems, keep drainage outfall structures to the minimum
needed to maintain a naturalistic arroyo treatment.

Pursue innovative methods of funding storm water management practices. Special funding
could include user fees, special taxation, tax incentives, grants, conservation easements, and
Public or Private Improvement Districts.

GOAL 10: Minimize soil and slope instability, erosion, sedimentation and water run-off to protect

Policies:

10.1.

10.2.

10.3.

10.4.

10.5.

water quality and the natural characteristics of the land.

Use public education to raise awareness level of the general public and the
construction/development community in regard to urban runoff, non-point source pollution
and other watershed-related issues.

Strengthen the permitting and inspection process to improve compliance with the EPA
NPDES MS4 permit and Construction General Permit

Do not discharge stormwater runoff directly into arroyos. Direct discharge into a settling
pond, impoundment or other solution designed to stop or slow water before it reaches the
arroyo. This will assist in bank stabilization by minimizing erosion and promoting growth of
native vegetation.

Extend drainage structures completely into the arroyo bottom, extending to the arroyo flow
line, and matching the natural terrain.

Confirm that a Notice of Intent (NOI) to the Environmental Protection Agency (EPA) has
been submitted before issuing grading permits.
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10.7.

10.8.

GOAL 11

Policies:

11.1.

11.2.

11.3.
11.4.
11.5.
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Place fills in such a way that they do not cause encroachment upon arroyos or other natural
drainage ways.

Use Best Management Practices (BMPs) refated to NPDES compliance to reduce pollutants
from storm water.

Apply credits to the FEMA/Community Rating System (CRS) program for those projects
adopting the management practices in the CRS program plan. This will provide additional
flood protection and cost savings.

: Improve the safety and efficiency of utilities installation to better protect the natural

environment.

Bury utilities to a depth as determined through a soil stability analysis and to meet
requirements outlined in the City Utilities Standards. In some cases this may be deeper than
the minimum standard.

Design utility crossings to minimize damage to flora and fauna and to minimize changes in
surrounding natural grades.

Replace desert vegetation lost during utilities installation as per NPDES 9.4.
Provide erosion control measures for infrastructure built in arroyos.

Provide appropriate access provisions to infrastructure and other facilities in arroyos and
along their buffers to provide for necessary operation and maintenance.
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CHAPTER 6. ADMINISTRATION AND IMPLEMENTATION

The City’s comprehensive planning framework begins with broad goals defined in Comprehensive Plan
2040, and is referred to as “Level 1”7 within the framework. More detailed plans, Level 2, include
community planning blueprints and neighborhood, corridor and technical plans. The Arroyo Management
Plan (AMP) is considered a Level 2 technical plan. In order to accomplish goals and policies in these Level
2 plans, Actions are identified, some of which lead to regulations in our codes, such as the Zoning Code,
Development Standards, Subdivision Code and other related chapters in the City’s Municipal Code. Goals,
Policies and Actions are defined as:

Goals represent an ideal future condition or long-term end state that the City strives to
achieve, but which are not necessarily measurable.

Policies are statements that guide action and imply clear commitment toward achieving or
advancing a goal.

Actions identify procedures, programs, or techniques City departments and/or other
entities accomplish on a day-to-day basis that will make the policies and goals a reality.

The last step is in this process is implementation, during which most of the actions are carried out.
Actions in the AMP involve changes to codes, strengthening enforcement of these codes, educating the
public, and regulating the City’s own practices in such a way that we meet or exceed the minimum
requirements. In some cases, regulations and practices that are not already reflected as policies in the
AMP will have to be added later as a plan amendment. In this way, policy and practice are consistent
and support the same purpose. Listed below are actions that address goals in the Land Use,
Environment, Community Facilities, and Utilities & Stormwater Management sections of Chapter 5. In
most cases, cooperation among City departments, other governmental agencies and/or the private
sector will be critical.

The actions noted below are intended to guide arroyo management and may need to be modified
somewhat to reflect the realities of implementation. For example, some measures as written may
simply be too expensive to implement or may conflict with existing regulations. In these cases,
steps should be taken to remove barriers to implementation, i.e. secure funding, amend existing
codes, etc.

As noted earlier, the City supports a regional stormwater management strategy and would participate as
a regional partner in efforts to manage arroyo systems. It is important that we look broadly at arroyo
systems at the watershed level, and then continue to characterize individual arroyos for specific
management needs. This will require the participation and collaboration of many different public and
private entities with land and natural resource management responsibilities. Development would then
occur systematically and would be based on thorough physical and regulatory analyses of the arroyos
and surrounding terrain.
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LAND USE

GOAL 1. Take a proactive approach to watershed management that takes into account existing
drainage conditions as well as conditions affected by future development.

Actions for Policies 1.1 ~1.10

It is important to understand the potential impacts of human actions on a regional and watershed
perspective. By managing arroyo systems holistically — looking broadly at the watershed level — we can
help to ensure that the full potential of arroyos as a community asset is realized and in doing so,
maintain the desert’s ecological health over time. Protecting arroyo systems and improving overall
stormwater management begins by amending existing ordinances that would set parameters for these
activities. Once amended, a checklist of reports, data or other appropriate information that should be
submitted with development proposals ensures that these issues are addressed to the satisfaction of
the City.

COLLABORATING
PARTIES

ACTION

To characterize individual arroyos, combine existing and new modeling work
to include data about hydrology, land use, vegetation, wildlife, soil type,
topography, drainage patterns, etc. This complete watershed model would
be used to determine buffers, areas appropriate for linear parks, scenic
corridors, and areas that are more susceptible to erosion that may require

L . City of Las Cruces all
treatments beyond the minimum regulations.

appropriate

Starting-withMeasured laterally from the 100-year flood zone boundary, departments
buffers would be determined based on the characteristics of the arroyo or
its banks. For example, a buffer may include bands of indicator species of
vegetation and small channels that are apparent outside the 100-year
floodplain if the modeling data support those inclusions.

City of Las Cruces, NM
Carry out appropriate joint agreements to dedicate arroyo systems (arroyo + | State Land Office,
buffer) to the City of Las Cruces. Bureau of Land
Management

Identify long-term funding sources and other strategies for land acquisition,
maintenance and other activities. These may include such things as:

e Land and Water Conservation Fund {LWCF) funding to acquire new
lands and secure conservation easements on private lands.

¢ General obligation bonds could be used for “Quality of Life”
amenities including open space acquisition. Generally backed by the
City and paid back through property taxes.

e Special Assessment District (SAD) distributes the cost of a project to
property owners who realize a direct benefit once the
improvements are constructed. This could be used for storm drains,
sanitary sewers, water service, roadways, sidewalks and other
related public infrastructure.

CLC all appropriate
departments
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[The following revision, including the deletion and added Action, have
been recommended by the City’s Legal Department.]
¢ __Public Improvement Districts are similar to a SAD in that they

provide a means to generate funds for construction and
maintenance of public infrastructure. Cost of project is distributed to
only those properties that gain a direct benefit. Different from SAD
in that funds are placed in a fund that is managed by a board of
directors.trereasing-miHevy-for Dona-Ana-County-FHeod-Commission
projects-orreconsiderthe-creation-of the Las-Cruces-Metropolitan
Hoed-ControlAuthority-{LCMARCA}

e Other federal funding sources for environmental protection.

o Prepare a cost benefit analysis of implementing Sections 3-41-1
through 3-41-5, NMSA 1965, entitled “Flood Control,” which allows
New Mexico cities to tax properties within their municipal
boundaries up to $5 per $1000 (5 mill) of net taxable value to pay for | CLC all appropriate
authorized flood control structures within and without the municipal | departments
boundaries. Include a historical analysis of funding for City Fund
#4400 for flood control purposes. This would show the amount
acquired annually at the current 2 mill rate ($2 per $1000).

Map arroyos and proactively zone major arroyo systems as OS-NC to CLC Community
preserve them as open space. Development
Consider a City development pilot project that adheres to the goals and CLC all appropriate
policies of the AMP to demonstrate the plan’s implementation. departments
Amend appropriate chapters of the LCMC to revise requirements for PUD CLC all appropriate
and subdivision proposals to fulfill policies herein. departments
Expand education program about project designs that minimize impact to CLC all appropriate
water quality. departments

Identify areas requiring erosion protection in development proposals and
require designs for protective measures, as provided in UTILITIES &
STORMWATER MANAGEMENT GOALS in Chapter 5

CLC all appropriate
departments

Strengthen enforcement of NPDES Stormwater BMPs for Construction and CLC all appropriate

Post-Construction. departments
Create incentives for developments that zone arroyo buffers or larger CLC Community
contiguous areas of opens space as OS-NC. Development
Increase access to reclaimed water, CLC Utilities

GOAL 2. Improve the safety of the flood control dams and restore native vegetation in the storage
pool areas.

Actions for Policies 2.1 — 2.5:

The initial purpose of East Mesa flood control dams, particularly the Alameda, North Fork, and South
Fork Dams, was to provide localized flood and sediment control. These dams are at varying stages of
effectiveness and currently serve, mainly, as sediment catch basins. According to the 2006 Storm Drain
Master Plan, these three dams are serving to reduce peak discharge rates under both the 100- and 500-
year storms. The dams do not have a major impact on the total volume of water that is delivered to each
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analysis point as they are designed as detention and not retention facilities; even so, the dams are still
valuable for peak reduction and lagging.”” Additionally, the conditions of the dams have probably
changed somewhat since 2006. For example, the Bureau of Land Management has performed
rehabilitation work on the Alameda Dam. Updating the dam condition and effectiveness reports may be
called for.

There is an opportunity for improving dam safety and bringing them up to current safety standards.
Additionally, there is an opportunity for environmental restoration features in the storage pool areas.
Las Cruces can participate in a regional effort to address problems related to the flood control dams.
But direct responsibilities and actions are limited to the Villa Mora, Las Cruces and Sandhill dams.

COLLABORATING
PARTIES

ACTION

[The following deletion has been recommended by the City’s Legal
Department.]

o bership-in-the South-Central New-Mexico-$ "

For dams outside the jurisdiction of the City of Las Cruces, the City
encourages participating entities to re-evaluate dam effectiveness and
make appropriate decisions about mitigation measures, such as breaching,
installing hydraulic structures, rehabilitating, etc. This may include
vegetative restoration if disturbed during dam maintenance or
rehabilitation.

All entities participating
in regional stormwater

For the City’s dams and for dams outside the jurisdiction of the City of Las
management.

Cruces, the following measures are suggested:

e Install hydraulic structures upstream and increase capacities of
those dams identified by the Army Corps of Engineers for such
measures.

e Utilize the full catalog of storm water management, erosion control,
and revegetation options for dam rehabilitation before making the
decision to breach those dams which have been identified for such
actions.

e Implement appropriate restoration measures in the upper reaches
of the watersheds to slow flow and decrease sediment loads that
reach the dams.

GOAL 3. Improve road crossing infrastructure to maximize drainage function

Actions for Policies 3.1 - 3.2:

77 City of Las Cruces Storm Drain Master Plan, Section 4, Analysis of the Dams in the East Mesa Watershed,
Bohannan Huston, Inc., 2006
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COLLABORATING
PARTIES

ACTION

Amend Design Standards to require strategies to prevent erosion,
sedimentation and constriction problems under roadway crossings, such as

installing sediment catch basins upstream of the culvert, debris barriers, City of Las Cruces all
energy dissipaters, etc. appropriate
departments
identify and secure increased funding for regular maintenance of such
infrastructure.
ENVIRONMENT

GOAL 4: Protect and maintain natural habitat & wildlife connectivity within arroyo systems to the
greatest extent possible and mitigate damage that may result from development.

Goal 5: Manage arroyos to retain wildlife corridors.

Actions for Policies 4.1 —5.3:

Amend Landscape Design Standards to include revegetation
requirements as per NPDES General Construction Permit Section 9.4., CLCall appropriate
including a list of acceptable/desirable species for revegetation in departments

and/or adjacent to arroyos and dam ponding areas.

Work with the local Soil and Water Conservation District to offer
programs to encourage planting native vegetation and trees. Outreach CLC all appropriate
to developers and homeowners would demonstrate the importance of departments
establishing vegetation and other measures to control soil erosion.

Work with NMSU, U.S. Fish & Wildlife and/or other appropriate CLC, NMSU, USFW, etc.
organizations to begin a wildlife corridor database project.

COMMUNITY FACILITIES

GOAL 6: Minimize impacts created by development and human activities to realize the full potential of
arroyo systems as a community and economic asset.

Actions for Policies 6.1 — 6.8:
Since these areas are managed by private and public sector parties, actions that will maximize the public
value of arroyo systems and open space must satisfy the policies and needs of all parties. Providing

incentives, securing additional funding sources and creating partnership agreements are just some of
the ways this can be achieved.
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ACTION

Work with appropriate agencies to establish regional conservation
guidelines within city limits and the ETZ area.

. COLLABORATING

PARTIES

CLC all appropriate
departments, Dofia
Ana County (including
Flood Commission),
SLO, BLM, NMSU, etc.

Identify and map existing and potential open space linkages and zone as
0OS-NC.

CLC all appropriate
departments

Amend appropriate codes to allow transfer of development rights.

CLC all appropriate

departments
Intensify Neighborhood Watch, Adopt-A-Spot, and other anti-dumping CLC Police (Codes
programs in areas where illegal activity is frequent. Enforcement)

Advertise local transfer stations and county collection centers to promote
proper disposal of waste and reduce trash dumping in arroyos and other

CLC all appropriate
departments, Dofia

open spaces. Ana County
Using the arroyo characterization model, develop criteria to define a linear | CLC all appropriate
park and identify arroyo systems suitable for such parks. departments

GOAL 7: Working from the MPO Trail Plan, create a plan for a continuous system of regional trails

that integrates and connects arroyo systems.

GOAL 8: Create design guidelines for trails and trail crossings to ensure that the trails suit the
characteristics of the arroyo, provide maximum usefulness and address pedestrian, cyclist

and equestrian safety.

Actions for Policies 7.1 — 8.5:

Connecting isolated pockets of open space to each other and to existing parks, trails and schools will
expand the potential of arroyos systems as a public asset. While some arroyo systems may be perfectly
suited for a multi-use trail, others may not due to lack of soil stability or sufficient buffer distances.
Trails and trail crossings must be designed according to the type of trail desired and the characteristics

of individual arroyos.

ACTION

Amend Design Standards to reflect policies 7.1 through 8.7. regarding
landscaping, trails, trail crossings and trail heads that will meet the needs
of bicyclists and equestrians as well as pedestrians.

COLLABORATING
PARTIES
CLC Community
Development, Public
Works (Facilities), and
Parks

Identify appropriate locations for multi-use trails (accessible) and include
them in next updates of the Parks & Recreation Master Plan and MPO
Transport 2040.

MVMPO, CLC
Community
Development, Parks,
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Public Works
(Facilities), GIS

UTILITIES AND STORMWATER MANAGEMENT

GOAL 9: Create safe and effective engineering standards for flood control and conveyance while
maintaining the natural character of the arroyo and achieving visual harmony.

Actions for Policies 9.1 —9.5:

These actions are intended to minimize the visual impacts of stormwater management structures
adjacent to and in the arroyos and protect the natural landscape as much as possible. While it may first
appear difficult or expensive to carry out these methods, most of them are techniques that are already
used extensively and will only require small changes.

BORATIN
ACTION COLLABO G

PARTIES

[The following deletion has been recommended by the City’s Legal

Department.] City-of-Las-Crucesand
eﬂw%mwwﬁe#mmw i : i stormwater

Consistently follow and enforce Storm Water Management Ordinance CLC all appropriate
requirements. departments

Amend Chapter 32 Design Standards and other relevant codes to reflect

policies above CLC all appropriate

departments

Improve review and inspection of all construction projects, including CLC-
initiated projects, for compliance with the MS4 Permit, specifically PART 5
Storm Water Management Program (SWMP).

CLC all appropriate
departments
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GOAL 10: Minimize soil and slope instability, erosion, sedimentation and water run-off to protect

water quality and the natural characteristics of the land.

Actions for Policies 10.1 ~ 10.8:

ACTION

Amend development standards in Chapter 32 to create maximums for the
amounts and types of cut and fill activity allowed adjacent to and
surrounding identified arroyos systems and drainage facilities.

COLLABORATING
PARTIES

City of Las Cruces all
appropriate
departments

Amend Design Standards to adhere more closely to National Menu of Best
Management Practices (BMPs) to further reduce pollution from stormwater.
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm

City of Las Cruces all
appropriate
departments

GOAL 11: Improve the safety and efficiency of utilities installation to better protect the natural

environment.

Actions for Policies 11.1 - 11.5:

ACTION

Create improved methods for constructing utilities, taking into account
proper scour analysis, loss of service risk, and minimizing aesthetic impacts

COLLABORATING

PARTIES
City of Las Cruces all
appropriate

encourage planting native vegetation and trees. Outreach to developers and
homeowners would demonstrate the potential for soil erosion in the region
and the importance of establishing vegetation and other measures to
control soil erosion.

to the arroyos. departments

. - . ) City of Las Cruces all
Require revegetation of areas where native vegetation is disturbed, as per .
NPDES General Construction Permit Section 9.4. dERreBriate

departments

Develop handbook of appropriate modifications to arroyos for situations in City of Las Cruces all
which minimally containing the arroyo would be the most appropriate appropriate
option. For example, illustrations of acceptable structures, materials, etc. departments
Engage the Soil and Water Conservation District to offer programs to CLC Community

Development, Public
Works (Facilities),
Utilities and Parks

Develop an erosion and sedimentation design guide for use by the City,
developers and property owners.

CLC Public Works

Require minimum LID techniques in all development proposals and provide
incentives for those proposals that exceed minimums.

CLC Public Works,
Parks, Community
Development
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CHAPTER 7. CONCLUSIONS

Since 1956, City of Las Cruces planning documents have called for an approach to development and
stormwater management that preserves arroyos in their natural state. In recent years, Comprehensive
Plan 2040, the Storm Water Management Plan, Transport 2040, the Parks and Recreation Master Plan,
and other related plans adopted by the City have included policies to guide both public and private
efforts. The Comprehensive Plan 2040 Future Concept Map specifically calls for “conservation areas”
consisting of areas of historical, cultural, environmental value or open areas that could become
community assets and are worth conserving, such as arroyos.

As development has increased, arroyos have been rerouted, channelized, or dammed to prevent or
mitigate flood damage. In some cases, these actions were the only alternatives to protect downstream
property. But in general, this has interrupted natural drainage function, wildlife connectivity and the
propagation of vegetation, and have, in several instances, modified historic drainage in negative ways.

Specifically in arroyo environments, development designs can be implemented to maintain the natural
character of the arroyo. It is also important to maintain arroyos to ensure historical drainage patterns
adhere to water quality regulations administered by the U.S. Environmental Protection Agency's (EPA)
National Pollutant Discharge Elimination System (NPDES) permit program. In addition, arroyos can
provide a variety of recreational opportunities.

Geographically, the AMP includes major arroyos on the East and West Mesas, undeveloped floodways,
unnamed 100-vear flood zones, including areas in the Extraterritorial Zone (ETZ), and largely native
areas on the West Mesa escarpment, as called for in the 1992 Storm Water Management Policy Plan.
Within this planning area, arroyos and the lands adjacent to them are owned by many parties, mainly
the New Mexico State Land Office, U.S. Bureau of Reclamation, City of Las Cruces and numerous private
owners. While some of the policies in the plan may guide maintenance efforts in already-developed
areas, the plan is primarily intended as guiding policy for public and privately-owned lands that are
undeveloped.

The AMP suggests utilizing “buffers” in certain instances where additional flood protection may be
called for. The plan defines a buffer as an area adjacent to an arroyo where development may not occur
or may be reduced in intensity. It would be measured laterally from the boundary of the 100-year flood
zone. Over the arroyo’s length, the buffer may vary, depending on the hydrology, natural vegetation,
wildlife corridors, the slope of the sides of the arroyo, soil type, etc. Buffer distances could be
determined using similar computer modeling software that is used to determine flood zone boundaries.
Additional data could be integrated into the modeling, such as the presence of wildlife, pockets of
vegetation outside the 100-year flood zone and other geographical or built features that may inform
appropriate buffer locations and distances.

Identified buffer acreage could be dedicated to the City or withdrawn by the New Mexico State Land
Office or U.S. Bureau of Land Management prior to selling acreage for development, If privately held, a
buffer could take the form of a linear park, trail, or conservation easement, all of which could be offset
by various incentives such as higher density farther away from the arroyo, federal tax break, or park
credits
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Although one may not think immediately of economic development when considering arroyo
management, key research results found by a Robert Wood Johnson Foundation survey conclude that
open space has a positive effect on residential property values and that environmental protection and
the mental health benefits afforded by open space protection should be considered indirect positive
effects. In addition, tt is often more cost-effective for a community to maintain open space, which can
control flooding, filter water runoff, or help to mitigate air pollution, than to invest tax dollars in
expensive infrastructure projects to achieve the same function. For developers, these economic
benefits can translate into reduced financial liability, faster sales and ultimately higher profits.

Planning for the possibility of more intense rain storms in the future, protecting vegetation and wildlife
habitat, maintaining the flood control dams, and carrying out improved installation and maintenance of
utility infrastructure are just some of the considerations that must be kept in mind when planning for
future growth in our community. Requiring buffers in specific areas for added erosion protection,
proactively zoning land as Open Space-Recreation (OS-R) and Open Space-Natural/Conservation (OS-
NC), tightening compliance with stormwater management regulations, opting to go beyond the
minimum requirements, and committing to Best Management Practices are a few changes that will
further protect the health, safety and welfare of the general public. This integrated approach to
development and open space preservation will prevent further damage to our open lands and improve
the overall health of our environment.
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RESOURCES

EPA Stormwater Home Page -- This website contains technical and regulatory information about the NPDES
stormwater program. It is organized according to the three types of regulated stormwater discharges —
municipal separate storm sewer systems (MS4s), construction activities, and industrial activities. It also
provides links to general stormwater topics and tools available, including Best Management Practices (BMP).
http://water.epa.gov/polwaste/npdes/stormwater/index.cfm

Using Smart Growth Techniques as Stormwater Best Management Practices
http://www.epa.gov/smartgrowth/pdf/sg stormwater BMP.pdf

Protecting Water Resources with Higher-Density Development — This report is intended for water quality
professionals, communities, local governments, and state and regional planners who are grappling with
protecting or enhancing their water resources while accommodating growing populations.
http://www.epa.gov/smartgrowth/pdf/protect water higher density.pdf

Center for Watershed Protection -- The Center for Watershed Protection, Inc. is a 501(c)(3) non-profit
organization dedicated to fostering responsible land and water management through applied research, direct
assistance to communities, award-winning training, and access to a network of experienced professionals.
http://www.cwp.org/

The Stormwater Manager's Resource Center is designed specifically for stormwater practitioners, local
government officials and others that need technical assistance on stormwater management issues. Created
and maintained by the Center for Watershed Protection, the SMRC has everything you need to know about
stormwater in a single site:

http://www.stormwatercenter.net/

Low Impact Development -- LID is an approach to land development (or re-development) that works with
nature to manage stormwater as close to its source as possible.
http://water.epa.gov/polwaste/green/

Low Impact Development (LID) Urban Design Tools Website -- This site provides watershed managers with a
new set of tools and techniques that can be used to meet regulatory and receiving water protection program
goals for urban retrofits, re-development projects, and new development sites.

http://www. lid-stormwater.net/index.html

Green Infrastructure — Gl generally refer to systems and practices that use or mimic natural processes to
infiltrate, evapotranspirate (the return of water to the atmosphere either through evaporation or by plants),
or reuse stormwater or runoff on the site where it is generated.
http://water.epa.gov/infrastructure/greeninfrastructure/index.cfm

Municipal Separate Storm Sewer System (MS4) Main Page -- Stormwater runoff is commonly transported
through a Municipal Separate Storm Sewer System (MS4), from which it is often discharged untreated into
local water bodies such as the Rio Grande. To prevent harmful potlutants from being washed or dumped into
an MS4, operators (in our case, the City of Las Cruces) must obtain a NPDES permit and develop a stormwater
management program.
http://water.epa.gov/polwaste/npdes/stormwater/Municipal-Separate-Storm-Sewer-System-MS4-Main-
Page.cfm
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Attachment “D”

PLANNING AND ZONING COMMISSION
FOR THE
CITY OF LAS CRUCES
City Council Chambers
October 28, 2014 at 6:00 p.m.

BOARD MEMBERS PRESENT:
Godfrey Crane, Chairman
William Stowe, Vice-Chair
Charles Beard, Secretary
Joanne Ferrary, Member
Kirk Clifton, Member
Harvey Gordon, Member

BOARD MEMBERS ABSENT:
Ruben Alvarado, Member

STAFF PRESENT:
Katherine Harrison- Rogers, Senior Planner, CLC
Adam Ochoa, Planner, CLC
Carol McCall, Planner, CLC
Susana Montana, Planner, CLC
Ezekiel Guza, Associate Planner, CLC
Mark Dubbin, CLC Fire Department
Robert Cabello, CLC Legal Staff
Becky Baum, Recording Secretary, RC Creations, LLC

. CALL TO ORDER (6:00)

Crane: Good evening ladies and gentlemen. Welcome to the 28th of October
meeting of the Planning and Zoning Commission which is called to order.
Let me start with the introduction of Commissioners as we usually do;
starting on my far right, Commissioner Clifton who represents District 6.
Next to him Commissioner Gordon who is the Mayor’s appointee. Then
Commissioner Stowe who is also our Vice Chairman. Commissioner
Stowe represents District 1. Commissioner Ferrary is with District 5. And
finally Commissioner Beard, who is also our secretary, is from District 2.
Now we proceed to ask if ...

Beard: You.

Crane: Oh yes. Modesty once again has tripped me up. I'm Godfrey Crane, the
Chairman, | represent District 4. My wife will never believe that.
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Crane: And the Chair votes aye based on findings, discussion, and site visit. The
matter passes six/nothing. Thank you all.

Guza: Thank you Commissioner.

2 Case PA-14-01: Review of and action on the Arroyo Management Plan,
prepared and presented by the City of Las Cruces Community Development
Department.

Crane: Next item on our agenda and under old business is Case PA-14-01,
review of and action on the Arroyo Management Plan. Carol McCall is
here to tell us.

McCall: Thank you Commissioner Crane and Commissioners. This is Plan
Amendment 14-01 to consider and recommend the Arroyo Management
Plan. | was here in June and reviewed the Plan with all of you and you
voted to table the discussion or postpone in lieu of more public
engagement and further revisions of the Plan. So what | will present
tonight is a summary of the events and activities that have occurred since
that date. Just for review, this is the study area. It encompasses the City
limits and the ETZ. And | want to review a couple of regulations and plans
in the past that are relevant to this project, not all of them, they are
reviewed in the Plan itself and in Appendix 2, but | thought that these were
very interesting in that they, they were very insightful and provided a lot of
forethought | thought for, for the events of the Arroyo Plan now. The 1956
Subdivision Regulations which were the first subdivision regulations called
for open drainage channels to be used for protection against flood control
and allowing a width of about 20 feet of an easement for erosion control.
And the subdivision regs pointed out that natural watercourses can be an
attractive asset to the subdivision as well as to the community and could
improve and beautify the watercourses. So that was something that was
built into the 1956 regulations, and then as | mentioned in June, the 1963
Enabling legislation passed by the State of New Mexico gave the City of
Las Cruces the authority to establish a Las Cruces Metropolitan Arroyo
Flood Control Authority. It was never established however, but the
legislation is on the books. And then in 1992 the Stormwater
Management Policy Plan, in addition to many other policies in that
document, calls for promoting the aesthetics and multiuse activities
through the use of natural arroyos. And this is the first mention in the
literature of linear park systems, something that the Arroyo Plan calls for.
Another policy calls for encouraging the preservation of open space
corridors along the major arroyos on the East Mesa, and preserving and
utilizing the major tributaries that feed the major arroyos. And | will talk
more about the major stems of the arroyos later when we get into the
buffer discussion. And lastly it says encourage the facilitation of a regional
stormwater management program. And this, this again is something that
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the Plan calls for as we had discussed with Las Cruces growing in every
direction, there does seem to be a need for a plan that integrates all of the
other policies and goals of the previous plans that have been adopted,
such as the Parks and Rec. Master Plan, the Transportation Plan, and this
policy Plan, and then there is also another Stormwater Policy Plan that
was adopted in, in 2003 | believe, or 2005. And then lastly this Plan calls
for the utilization and enforcement of best management practices, and
again this is something that the Arroyo Plan calls for and is, is central to
the implementation of the Plan.

As part of the public engagement, there were some comments
about the Plan purpose and it was suggested to include; encourage
responsible and profitable development, so this was included in addition to
the other purposes that we've discussed; improving stormwater
management, flood control, and drainage functions, and protecting
arroyos in their natural state which then leads to protecting vegetation and
wildlife habitat, protecting private property from flood damage, protecting
utility installation and maintenance, and providing additional recreational
opportunities.

For your review, the challenges that ... issues, challenges, and
opportunities that the Plan discuss, discusses relate to increases in
impervious surfaces due to development, erosion and sedimentation,
slopes on the West Mesa which are very different from the East Mesa and
require a different type of planning effort. And the flood control dam
effectiveness which as | mentioned the dams were built at various times
through the previous century, as early as 1939 and going up until 1972,
and they're in various states of repair at the moment with discussion on a
region-wide basis and involving quite a few different agencies as to how
best that can be addressed.

Vulnerable utilities and infrastructure; as we've seen this is an
example, a manhole that has the, the terrain around it has eroded and left
it exposed. Climate change and erratic, the possibility of erratic rain
storms and intensity of storms is likely to increase with further growth and
development in both directions we will likely see destruction of vegetation
and habitat and a reduction in wildlife corridors. And there has been a lot
of public engagement expressing the desire for additional trails and other
recreational amenities that utilize the arroyos.

The goals, policies, and actions for the most part have remained
the same in terms of themes, land use, environment, community facilities,
utilities, and stormwater management. Goal one which Il just mention
briefly because it's a new goal as one of the differences between the June
24th version of the Plan and this Plan is that Goal number one has
changed and now reads “Take a proactive approach to watershed
management.” It takes into account existing drainage conditions as well
as conditions affected by future development. And the other goals have
stayed the same; to improve the safety of the flood control dams and
improve road-crossing infrastructure.
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In the environment section protect and maintain natural vegetation
and manage arroyos to retain wildlife corridors. In community facilities
which is primarily the recreation and amenities component, minimize
impacts created by development, create a plan for continuous system of
regional parks which is an extension of the MPO Trail Plan, and create
design guidelines for trails and trail crossings which are also mentioned in
the MPO Trail Plan. And in utilities and stormwater management; create
safe and effective engineering standards, minimize soil and slope
instability, and improve the safety and efficiency of utility installations. In
the implementation chapter, the actions in the implementation section will
carry out the policy or goal listed in the Plan and just as examples, | don’t
believe that this exact wording is in the Plan itself. Amend Chapter 32
Development Standards to implement Plan policies, those that apply that
is. Consider a City development pilot project that addresses, adheres to
the goals and policies of the Plan to demonstrate the Plan’s
implementation and build a new trail. That's just an example of how the
policies could be implemented.

This is just a review of the stakeholder engagement that has been
carried out overall before and after the previous meeting. We had two
general meetings, two conservation stakeholder meetings, three
engineering meetings which included a joint meeting with development
stakeholders, and then three additional development stakeholder
meetings, a meeting in discussion with the Paso del Norte Watershed
Council, and the Elephant Butte Irrigation District, as well as the
International Boundary and Water Commission Rio Grande Citizens
forum. And then as a result of all of these meetings | received quite a few
e-mails which are in your packet, well in your ... the digital component of
your packet. And then lastly the P&Z discussions that we had, the work
session on May 20th and the public hearing on June 24th.

So what | would like to do is summarize the stakeholder comments
and the, the changes to the plan, and then if you like after my presentation
I'm prepared to go back over the changes to the Plan policies in detail if
you desire.

So in general people wanted to see improvement to flood
managements that affect roads, especially on the East Mesa and roads
that are unpaved. There was a, sort of a general feeling that people did
not want development to be as close to the arroyos as in the past. People
appreciate the open space and natural environment experience. Trails
and amenities are important, but not at the expense of the flood control
function. And natural drainage function is preferred rather than a, a
concrete arroyo. In the conservation stakeholder group it was felt that
pockets of vegetation outside the 100-year flood zone should be included
when we're talking about buffers or easements. Utility installations should
be improved to reduce erosion, and as part of the future modeling efforts,
recruit a wildlife biologist to discuss wildlife corridors and habitat. In the
development stakeholders there was a sentiment that the Plan is
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redundant, that there are other plans that address different components of
this Plan, so they did not think that this Plan was needed. It was felt that
the Plan will add regulation and cost. And that the maintenance of arroyos
is costly and burdensome, this is the sentiment of a number of different
people but specifically private property owners that actually have land in
the arroyo.

It was the ... during one of the stakeholder meetings that someone
suggested creating the pilot project using the Arroyo Plan Policies and
they did think that buffers were okay for public arroyos, but not necessarily
privately owned arroyos. And in engineering there was a strong sense
that regional and watershed approach was a good idea, that the Storm
Drain Master Plan and the Design Standards which is Chapter 32 of the
Municipal Code should be updated. That the buffers are okay for arroyos
that are not yet developed, both public and private, but that new models
are needed in order to do the modeling to determine what those buffers
might be. And that the flood control dams and how they are managed and
maintained and repaired are an important part of a broad watershed
approach to stormwater management, because what happens at the dams
and how they are repaired will impact downstream development.

And very briefly a review of some of the discussion from this
meeting, this body's meeting on the 24th of June, the plan is guiding policy
only, not regulation and that is true. The buffer explanation is vague and
there was a request to strengthen that in the next revision. The distinction
should be made about what affects existing development, undeveloped
private land, and public land. And again that is something that is improved
| hope, in the current version of the Plan. And a sense that it was unclear
from the text when the Plan Policies would apply. So | will address these
in the course of the rest of my presentation but if you do have any
questions following about any of these, I'd be glad to answer them.

There was also additional input from the New Mexico State Land
Office and the Bureau of Land Management and they are in, in full in your
stakeholder packet but | did, | did just want to excerpt this component from
the Land Office e-mail that | received. There was a discussion of the
buffers or easements and they thought that a range of 50 to 100 feet could
be accommodated without losing any development potential. And what
this would mean is that when there is the possibility for an area to be sold
for development that includes arroyos, a distance to be determined at that
time would be dedicated to the City along with the arroyo, and then
beyond that point the land would be sold for development. So in this way
developers aren't purchasing land that they can't build on. The buffer is
built into the dedication that goes to the City or that if they choose to retain
it in their own for their own purposes. And then similarly the Bureau of
Land Management passed along this e-mail which | just received a couple
of days ago and they agree like a lot of the other stakeholder groups that
its the implementation, the devil is in the detail | suppose, the
implementation will be challenging. And the draft Tri-County Resource

10
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Management Plan that they've been working on for the last few years,
they do reference the 100-year flood zone as being where the
conservation easement would begin and end and, but then they, they
don't rule out the idea of additional buffers depending on whether there’s a
need, but it would be determined on a case-by-case basis following the
modeling and the discussion between the BLM and the City.

| included this map because there was a request on, on the part of
the developers to explain how much land we're talking about actually in
terms of public versus private and developed versus undeveloped. And |
wasn't able to get exact numbers in terms of public and private and
developed and undeveloped but | thought this map would give you a pretty
good indication. The brown area is all privately owned land. The purple is
New Mexico land, the Land Office. And the blue is BLM land. And these
red areas represent the arroyos, the pink lines represent a 150-foot buffer
around all of the arroyos, and the green lines indicate all of the property
that fit that description where there is a boundary within a 150-feet of the
arroyo. So | did a little arithmetic and there is over 30,000 acres all
together of land that's within that 150-foot buffer. Of that, over 22,000 are
publically owned and that includes, even though only BLM and the State
Land is represented, are represented here, that includes the City, NMSU,
Dona Ana County, the school system, U.S. Fish and Wildlife, and all of
the other public agencies that have public land in the County. So that
leaves about 8,500 acres of private land just within 150-feet of an arroyo
boundary. And on this map although you can't see it real well, these black
lines indicate parcels and so you can tell from the green, where it's mostly
green to where it's mostly black what is undeveloped and what is
developed. And these are the, the three major arroyos within the City
limits; the Alameda, the North and South forks of the Las Cruces Arroyo,
and the Sand Hill Arroyo. | also included the Moreno Arroyos because
they're ... it's in, within the City limits and the Tortugas Arroyo is partly
within the City limits. So as you can see there, there is a substantial
amount of undeveloped land that would probably for future development
purposes be modeled to determine whether an additional easement or
buffer might be called for, and | do want to stress again that a buffer is just
one of the ways that this could be handled for additional erosion control or
for the identification of a linear park or open space corridor, but it is not the
only way. So we can come back to this map if you like, if you have any
questions about it.

So in general | want to call out the Plan revisions that were made
between June 24th and the current revision. | will say that it went, actually
went through two revisions; there was a revision in September that was
posted on the web and | had additional meetings with the developers and
the engineers and EBID and IBWC Rio Grande Citizens Forum, based on
that revision, and then there was a further revision dated October 28th, so
this is the second one between that time. The policies were reduced from
75 to 60. The actions were reduced from 57 to 38. The arroyo modeling

11
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section was greatly expanded; it was originally within the body of Chapter
4 and | briefly thought it would be a good idea to take it out but now | don't
think it is a good idea, so | will be proposing at the end of my presentation
reinserting it into Chapter 4. The buffer explanation is clarified somewhat,
there isn’'t a lot, a lot of detail but the plan does point out that it would be
for undeveloped arroyos and on a case-by-case basis. And as | said, it's
only one way to manage erosion, but not necessarily the only way. There
was a request to move, to remove policies that begin with “Enforce”
because it was pointed out that that means that the policy or the code
already exists and it would be redundant to include it in this plan, so | did
that everywhere | could find, find it. There are one or two policies that call
for a strengthening the enforcement of, but | left those in. And then there
were many many minor revisions made throughout the document to
change the policies from passive voice to active voice to improve the
readability of the text and the narrative and to correct typos and things like
that.

Two different organizations pointed out that some of my information
on vegetation types was incorrect and | used riparian where it wasn't
appropriate to do so and in some places grasslands, grasses or other
types of vegetation that should be used and not shrubs, so | made those
kinds of corrections.

In the further explanation of the buffers, | did call out that the State
Land Office and the BLM would be involved in any cases to do the arroyo
modeling and look at buffer distances. There is, was one small change in
a paragraph moving it from one section to another section on low impact
development and green infrastructure. And then | found out that, whoops,
| found out that at the moment there are a lot of green infrastructure
practices that are not allowed by the City because they're, they're not
allowed in the code and so | referenced from time to time that they were
required or that they were used, they were mandatory and that was
incorrect, so | fixed that. And | also added small pieces of text, a sentence
or a paragraph here or there to describe the role of agriculture and explain
the concerns about canals and the, the irrigation canals and ditches during
floods. And the reason that this is an issue is because all of the flood
water, all the runoff has to go to the river, that's its ultimate goal and it
uses the irrigation canals and ditches to do that. In an intense flood event
when there is a lot of water all at once those canals and ditches overflow
and so even within the City of Las Cruces in developed areas those
canals can overflow and cause flooding in various neighborhoods
throughout the City. So how Elephant Butte Irrigation District is involved
and how those canals are managed is very central to the overall broader
approach to storm water management that this plan attempts to take. And
so there were some points added to the plan to talk about this. And in the
introduction to Chapter 5 which is the goals and policies chapter, there is a
further explanation, again another attempt to strengthen the description
and the explanation of the buffers and it does call out that the Arroyo Plan

12



p—
[ BN -GN B SRV R

AR S A D S E W WLIL LW 0 LWL R R TO R DN N R DB e e i e e
N PR DO~ SO AN APRWRWND =00 JTAG B WRN—~CN0 00U AW -

843

is only guiding policy, it's not regulation and that any regulations that are in
place at the time of development are the ones that the developer follows,
not the, not the Arroyo Plan or any other adopted plan for that reason, it's
only guiding policy.

As | mentioned before | did change Goal one from manage growth
and development in such a way to make sure that the full potential of
arroyo systems as a community asset is realized. For the most part, this
is the entire purpose of the plan, and | realize that what was missing in the
goals is the concept of taking a broader proactive approach to stormwater
management and flood control. And so Goal one changes to reflect that;
take a proactive approach to watershed management that takes into
account existing drainage conditions as well as conditions affected by
future development.

And then in Chapter 5 there were various small revisions to the
introduction of that chapter, the actions were revised to delete
redundancies and this had to do with also deleting policies that were
redundant with policies in other plans and there’s a long list of potential
funding sources for some of the policies and activities that the Arroyo Plan
calls for and so those were moved from Goal six to Goal one. And then
there was a resource page added at the end of the document and the
number of appendices was, were reduced from 10 to four. Those
appendices were things like; best management practices, descriptions and
examples of low impact development and green infrastructure, some of
the stormwater management statutes that are required by the EPA. And
what 1 did instead of just listing those out as lengthy appendices | put
where those could be found on the resource page. So we're left with the
maps, the detailed maps of each arroyo, the planning background which is
a compilation of all of the goals and policies from past plans, a description
and explanation of the flood control dams, who owns them and what their
class, their flood control capability class is. And then the fourth one at the,
at the moment is an explanation of arroyo modeling which | am proposing
to put back into the body of the document.

Now | would ... | want to talk in a little bit more detail about the
arroyo modeling itself. This caused a lot of concerns at the last meeting
and from then until now | enlisted the assistance of two technical writers
and a couple of consulting firms which provided the illustrations for this
and | think that it actually describes it pretty well, | hope that you will
agree. The Amy Corps of Engineers has a resource called the
Hydrological, Hydrology, | have it written down ... Hydrologic Engineering
Center, and their HMS modeling which is Hydrologic Modeling
System looks at the processes of any kind of dendritic system which is
what an arroyo is, it just means different stems and tributaries of the
drainage way. And then the RAS model, stands for River Analysis
System, and that looks at the flow of the stormwater itself, the runoff itself,
and the sediment load within ... that's being carried by the runoff. What,
one thing that changed in, in the text is that | spelled out that the buffers or

13
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the modeling actually would be limited to the main tributaries of the major
arroyos, and this is an important difference because there, there are very
few main tributaries. They're the ones that reach a certain volume of
runoff in a given period of time and these are the ones as it turns out in the
Stormwater Policy Management plan in 1992, it was the main stems of the
major arroyos that that plan calls out for protecting as open space. So,
various points along the major tributaries would be modeled and | have
some illustrations that will indicate, that will show that. And that ultimately
will tell us or give us a better more accurate indication of what the flood
zone is. At the moment the flood zones are based on FEMA maps that
were done quite some time ago and they're in the process of being
updated but they have not been approved or adopted yet. But, the
modeling takes much more current data and determines a flood zone
based on the model which again is not real life but it's a close proximity
than simply looking at the map and comes up with a flood zone that may
or may not look like the one that's on the map. And the other thing that,
that the plan suggests is that the modeling extend east beyond the flood
control dams which is where the current modelling data stop. So since the
City is growing and has already extended in some places east of the flood
control dams, this is also an important consideration. So | hope that you
will be able to see these, they are in Appendix 4 of the plan.

This is just a section of the Sand Hill Arroyo and what the engineers
did was measure several points along the main tributaries of the Sand Hill
Arroyo and put them into the HEC/HMS modeling system and came up
with these peak flow rates at different times; flow rates and volumes of
stormwater at different locations of interest along the arroyo. From that
information they look at the cross sections of the arroyos and put those
into the HEC RAS model which looks at the flow and the sediment,
sedimentation of the runoff itself. So these are places along the arroyo
where, where cross sections were taken and here’s a close up, going this
way, this is an example of ... this is just two of the cross sections. So if
you were to continue, if you were looking up stream and you were looking
downstream along the Sand Hill Arroyo, at any one of these points you
would see something that looks like this and if you go a little bit further you
would see something that looks like this, and a little bit further it might be
higher or lower just depending on what the, the geography and other
factors of the arroyo are. This blue, turquois blue line is the flood zane.
And that is what it looks like when it's mapped one section, all of these
little hatch marks are these cross sections and this is just a little piece right
in here that | (inaudible). The red line represents the existing or the old
100-year flood zone. The blue line represents the new flood zone based
on the modeling that was done. And the turquois line represents the 500-
year flood zone based on the modeling that was done. And the thing that,
that | think is really important here is that there will be cases, there will be
situations along any, any of these points on the main stem of a major
arroyo where what you thought was in the flood zone isn't, which means
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where you thought you could not build you could. At the same time there
are going to be places that you thought were not in the flood zone and it
turns out they are going to be in the flood zone. So as | said it is on a
case-by-case basis. It's technical, there's a lot of engineering and lot of
computer work to be done on, on every point that is modeled, but | think
that at least when | saw these illustrations and was walked through it step
by step, it made a lot more sense to me. And we can come back to this in
just a moment unless you have some questions at this time? Okay.

As | mentioned, | would like to return that section of the document
which describes the modeling and the buffers in greater detail to Chapter
4, and | would also like to change a paragraph in the soils description
under Chapter 3, the regional characterization. This particular text which
does describe clay soils and sandy soils and how they, what they might be
suited for, is accurate, but it doesn't really relate to the arroyos or
stormwater management or flood control and so the technical writer and |
came up with some new language that does directly relate to the arroyos
and what the Plan is trying to accomplish and would read “Very claylike
soils have a high water holding capacity and do not promote infiltration or
movement into the ground water. Conversely very sandy soils provide a
porous environment which provides better infiltration but is, but are more
susceptible to erosion. Generally clay soils are better suited for
development foundations and sandy soils are well suited for stormwater
management projects requiring infiltration. The level of the water table is
also a factor for infrastructure placement and design. A high water table is
not suitable for subsurface installations such as utilities and erosion must
be accounted and managed for. Soil type analysis is an important step in
the design and placement of any infrastructure in our desert environment.”

There may be other revisions based on discussion here tonight and
then as | mentioned if you would like to go through the policy changes in
detail | am prepared to do that. Your options tonight would be to
recommend adopting the Arroyo Management Plan; recommending,
recommend adopting the Plan with the conditions which would include the
two future revisions that | proposed; recommend not adopting the plan. If
either of those, any of those three were, was chosen the tentative City
Council date is November 17th, and your last option, table or postpone the
recommendation and direct staff accordingly. Il stand for questions.
Thank you.

Thank you Carol. Any Commissioner have a question or comment for Ms.
McCall? Commissioner Clifton.

Thank you Mr. Chair. Thank you Carol. Just really kind of fundamental
question here, you're talking about some revisions that are going to be
incorporated into this document, but | don't see where they've actually
been made, such as the Chapter 4 revisions you want to put back in. So
is it safe to say that the document that we have before us tonight does not
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reflect your suggested revisions, nor did the document that went out for
public consumption reflect those revisions either?

Mr. Chair, Commissioner Clifton the, the two revisions that I'm proposing
are not in the document that you have. These are changes that |
considered after | posted it on the web and after | put your packet
together, that's correct. Everything else that was mentioned is in the
document that you have.

With that said Carol, staff, and our City Legal, you know as a
Commissioner I'm personally not real comfortable taking action on an
incomplete document. [, | know it wasn't the intent but it's almost kind of
misleading in a way and 1, | would prefer to have the entire document in
one piece before we make a recommendation before it go to Council,
cause | mean, what, how, how do we know what gets put in there, what
doesn't get put in there. It's just a little bit loose for my comfort zone and |
have an issue with making any type of decision other than postponement
until we can get a complete document. Thank you.

Mr. Chair, Commissioner Clifton. You would also be able to if you choose
to make a recommendation tonight to recommend adopting the plan as it
stands, the October 28th revision that you have, and | would go forward to
present those proposed revisions to the City Council along with any other
revisions that you suggest.

So you're suggesting we vote on what we have in front of us literally
without those two latter day modifications that you mentioned, but you
would put them in when it went to the City Council?

Mr. Chair.
Do | understand you correctly?

Mr. Chair, Commissioners. You would have that option. You could
recommend adopting the Plan as it stands or if you choose to go ahead
and, and consider the provisions that I'm proposing you could also do that.

| think itd be more rational and helpful to the Council if we ask you to put
those in, trusted you to do it without our further review and with those
made vote on, vote on whether we should forward it with those made does
that sound good to you Commissioner Clifton?

Mr. Chair, staff, |, 'm still not comfortable. | mean to me it's no different
than a master plan being presented to us by a developer and the
developer stating that well it's incomplete but we’re going to have some
revisions at the Council level. There's no way this body would ever
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approve a master plan in that nature or that status. I've never seen it and
| don't think we'll ever see that and quite frankly you know missing
elements, | just think it's more of a solid recommendation to the Council if
we have a complete document that went to the public that was complete.
| don't know if the stakeholders are aware of these changes, either side of
the fence. lt, it's irrelevant quite frankly, it's more of a notification issue for
me and (inaudible).

Mr. Chair.
Okay.

If | may. Mr. Chair, Commissioner Clifton. |, | would just like to point out
that what I’'m proposing doesn’t constitute, doesn’t mean that anything is
missing from the Plan or that the Plan is incomplete in any way, the Plan
is complete and if those revisions that I'm proposing are not made, it
would not diminish the Plan that much.

Commissioner Ferrary you have a comment.

Yes Mr. Chair, if we were to have suggestions or revisions ourselves to
this plan and they were voted on and adopted just as Carol's suggestions
were, it's possible to have that so we wouldn’t have it complete as we vote
on it. So | don't understand why with these revisions she’s proposing that
we couldn't accept them just as we would our own.

You repeat that please.

Well if we made changes and we voted on them tonight they wouldn't all
be here and we would still be able to vote on them and they go on to the
City Council. Carol's changes aren’t any different than ours might be as
long as we accept them and vote on them as additional conditions.

You think we're in the position to put in, put in her suggestions in our own
wording? |s that what you're suggesting?

No, I'm saying we should be able to accept them as conditions and vote
on them just as if we were to insert conditions also and vote on them.

Which is the situation Mr. Clifton is not very comfortable with as |
understand it. You want to see it perfected by Ms. McCall before we vote
on it, is that correct?

Yes Mr. Chair, | mean |, I'm fuly aware that we can make

recommendations on top of what Carol presents to us tonight but we act in
somewhat of a quasi judicial body and that's much different than a staff
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person suggesting changes be made at the ninth hour before it goes
forward to City Council. | mean it's, to me it's simply a matter of disclosure
and | don't believe that we, you know we have full disclosure here. | don’t
know who may have not come to the meeting tonight based on this initial
document. You know the Chapter 4 that's referenced for additional input
into the document, that's a pretty significant change. | mean, | mean we're
talking probably one of the most critical elements of this document. And |
mean that's, that's a pretty big deal.

Okay | understand. Any other Commissioner have a point?
Commissioner Gordon, you're next.

Carol in reading this document it's, it's quite voluminous and it's, it's
lengthy in its form, and scattered throughout the document you talk about
buffering and | have a, just a question, basically clarification. What
happens when an arroyo is designated as such and a buffer is created
whatever that number of feet will be determined on either side of the
buffer? Then commercial or residential construction is permitted, all right.
Because commercial and residential construction is created a lot of times
it wili change drainage, the route of drainage, the way water flows down
hills or through neighborhoods because of the way streets or, or houses
are built or whatever. With the change in the current, and if there
becomes a change in the current arroyo boundaries that have been
designated and the buffer has been created, what happens if flooding
occurs because it doesn't go in the area that was expected to go to start
with, who becomes, and once it's been determined that building has been
allowed and flooding is now occurred, who becomes responsible for the
fact that there is now perhaps a new arroyo created by flooding and I've
seen it happen, who's responsible for flood control, for mitigation? Is it the
City, is it the residents, is it the developer? | don't know. | wasn't able to
find that in the document.

Mr. Chair, Commissioner Gordon, the issue of flooding and who is, who is
responsible for making repairs or mitigating that flooding is, is indeed an
issue. In the beginning the property owner is, and | don't know the legal
ramifications of how that's determined, how they determine what may
have caused the flooding. If there were some mistakes made during
engineering or if was just a natural thing that happened. If it's something
in the, in the drainage study that could be pointed to, those things would
have to be determined. | will tell you though that the City on a number of
occasions has had to repair damage due to flooding because no one else
was there to do it. The private property owner didn’t feel responsible for it
because it was outside his property boundary and was in the arroyo itself,
but the developer and builder were no longer involved and so it fell to the
City.
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But isn’t the creation of the buffer zone giving a feeling of comfort either to
someone who plans to build a house or put in a business strip close to an
arroyo, perhaps maybe 50, 100 feet behind his property and then
suddenly boom, we get a tremendous storm and we’ve had them this
year. And it's possible that water flow could now change and that feeling
of comfort is now gone and the City has said according to this plan, we've
created a buffer that you should be protected. It doesn't specifically say in
here, they talked about 100 feet and other methods of determining what
that buffer is, but there’s no, | don’t think | read or perhaps | missed the
specific plan to create this zone. | would think that if | was planning to do
something | would want to make sure that | would be protected, | don’t
think it's going to happen tomorrow, maybe it'll take 50 years, but it may
happen.

Mr. Chair, Commissioner Gordon. That's correct, it could happen. We, in
the, in one of the public meetings that we had, one of the stakeholder
meetings subsequent to the last Planning and Zoning hearing, that issue
did come up. First | will say that a buffer wouldn't necessarily be
designated in every situation. A drainage study would be done and if it
looked like additional erosion control might be called for, then a buffer
would be one solution. But the buffer does add a layer of protection but it
isn't a be all and end all. If you're, if you have a house that is built up to
the 100-year flood zone and there's a storm that washes away or
undercuts, the erosion undercuts that bank, then some property will be
damaged. If there’s a 20-foot or even a 10-foot or however, 50-foot
easement there, there is added protection but as you said it may be 50
years but eventually that arroyo will continue to erode. That's very true.
That happens now without any additional erosion control and it would
happen regardless of what we put there.

So then what you're saying is that this is an unwritten part of this
document as to be specific?

Mr. Chair, Commissioner Gordon. The Plan itself isn’t intended to have
specifics. It's intended as a guiding document to provide a direction so
that, it actually calls for the creation of the database, the modeling system
that would identify buffers. This is something that currently there is no
funding for and we don't know how long it would be before there is funding
for it, but it isn't something that would happen immediately and it, it's, by
the time all the data are collected and the models are actually up and
running could take several years. And in the meantime any development
that occurs adjacent to development would follow codes that are in place
at the time.

Thank you.
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Did that answer your question?

| think so. It's just that | have this, this uneasy feeling in a sense that
we're talking about something that doesn’t have an answer and you're
making it part of a document that you want me to approve and it's not
specific.

Commissioner Beard.

Thank you. Several points, | agree with you Commissioner that, that
whatever we agree upon as far as conditions will go forward to the next
level and they will have the document, or have the wordage anyway. But
, | tend to favor Commissioner Clifton’s point - | would like to have the
entire document in front of me. Somebody comes to me and says what
was the document that you just passed, | don't know. I'd have to go back
and read the minutes in order to figure out what that document is. So I'd
kind of like having some of those maps that were not in, in our package in
front of me whether | use them ever again but | would like to have them.

| would like to take a look also at a slide, | think it's 33. Yes. |
have, | have a little bit of a problem with, with this. This says “Generally
clay soils are better suited for development foundations and sandy soils
are well suited for stormwater management projects requiring filtration.” |
thought it was just the other way around. When | built my house it's on
clay cause I'm out there in the river basin and in order to keep my house
from floating we had to put pillars down to the sand in order to stabilize the
house. That's contrary to what I'm reading right here. | agree that, that
clay soils are better for erosion possibly than sandy soils, but for building
foundations, development foundations, | believe the sand is better than
clay. And | might get some opinions from the contractors that are sitting in
the audience too on that particular subject. So | kind of, |, | personally
disagree with that wording there.

Mr. Chair, Commissioner Beard. I'm ... the reason that sandy soils would
not work for foundations is exactly because water seeps down through
them and because they're so much more susceptible to erosion. If you're
sitting on clay and you build your foundation on clay water will not seep
down, it'll just sit on top. So this is a different kind of example but I, earlier
this summer | experienced in the pecan orchards a lot of farmers who
have a layer of clay soil above their sandy soil, went to the trouble of
digging up their orchards in between every row to pull the sand up and mix
the sand and the clay because the water was not going down through the
soil and reaching the roots.

| can, | can agree with that. But | think as a foundation it's, | think that the
sand is better than the clay.
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I'd like to interrupt, we have a, at least two engineers wagging their heads
this way or that. Sir later you're going to speak, right? T'd just like to
suggest that the ... we address this issue when you come up and talk. |
know what you're going to say that, impermeability is one thing and
absorbing water and going up and down is another. So let's not try to
solve the problem just at this moment. | know what you mean too.

Okay, | would like to have that addressed later on.
Yeah, we will. I'll make sure we do it.
Okay, my third, oh excuse me.

I'm sorry. If you like one of the engineers who helped me put together the
arroyo modeling section is here and he may be able to address that. Mr.
Scanlon also offered to but ...

Okay. Okay. Good. As long as we don't drap it.

Yes, we won't drop it. Can that person speak when we come to the public
input, would that suit you? Okay. Thank you.

Mr. Chair, may | make one more comment.
Yes.

| want to point out and, and stress that the appendices are part of the
document. Just because 'm proposing that the Appendix 4 that is the
description or the detailing of the arroyo modeling be put back into the
body of the Chapter 4 of the Plan, but even if it isn't, it will be adopted as

. or if the Plan is adopted the appendices are part of the Plan. So
because it isn't in the body of the document doesn’'t mean that the
document is incomplete in that way.

Okay. I've got a third point here though.
Go ahead.

I'm looking at Goals hine, ten, and eleven. | think this sort of goes along
with your, your concern and it's part of my concern too. When you look at
these goals it says “create,” “minimize,” and “improve.” Who does that? If
you look at Goal 11 it says “Improve the safety and efficiency of utility
installations.” Excuse me. Well that's, if the City's going to be putting in
the utilities and we know who'’s got to do that, but if you go over here and
create safe and effective engineering standards for flood control, or you
minimize soil and slope instability.” Who's doing that? | mean it looks like
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it's out there for anybody to do or not to do. | don't know if it's, who it's
really applying to.

Mr. Chair, Commissioner Beard. That's a good question. The City is
ultimately responsible for, for implementing the plan and carrying out the
policies, so it would be the City. Create safe and effective engineering
standards for flood control and conveyance indicates that the design
standards and other codes that there, there is a Stormwater Management
ordinance and there are design standards and there's a subdivision code
that those codes and other applicable codes would be amended and that
would have, that would take place by the City, by the Design Standards
Review Committee. Goal 10 is actually an extension of that. The soils
and erosion, sedimentation and water runoff is a separate category under
stormwater management and again that would be carried out through lots
of different policies; education and outreach, amendments to the
development codes, strengthening compliance with federal mandates, and
those are all policies within the, the goals themselves. And for utility
installation, that is both public and private, so the policies would eventually
reach through some changes in code or educational outreach, the private
sector as well as the City and any other public organization, public
agency.

So the ... to me on both nine and ten that could, that would be like if the
contractor is doing something the City’s going to oversee that he actually
creates safe and minimizes these two types of things? | mean it, it
sounds, and it actually goes beyond the City because you're including this
in the ETZ aren’t you? How the ETZ, is that affected here?

Mr. Chair, Commissioner Beard. The City only has jurisdiction over the
arroyos and flood control dams that are within the City limits. And the
reason that the entire study area is shown on the map is because the
arroyos extend into the ETZ. And any kind of drainage study that's going
to be done will be impacted by what happens that's up stream. So
specifically and the plan does call this out, we're talking about within the
City limits and only what the City has jurisdiction over.

Okay. But this is really more for the contractor isn't it?

Mr. Chair, Commissioner Beard. As | said before, the Plan is only guiding
policy it's not code. It's not a regulation. So anything that the City puts in
effect that relates to the Plan would be put in effect in order to carry out
this goal. It's, it's, the over arching goal that everything in the Plan is
attempting to do; erosion, sedimentation, and stormwater runoff is just
one, you know component of the bigger picture.

| can see that it's a plan, | just don't know who the plan’s for.
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Mr. Chair, Commissioner Beard. It's for everyone in the community.
Okay.

And the City is the caretaker of the community.

Okay. Okay I'll take that. Yeah.

I'll be for the City to implement if it chooses.

Mr. Chair that's correct.

Mr. Clifton.

Just a few more points Carol. | know historically the City has oversaw
construction projects in particular a sewer line such as in the North Fork
Arroyo and that didn't work out too well. So |, | just wonder you know is
the government going to take care of us or who's going to take care of us,
I'm not sure. I'm not sure what this document does. There's not a very
good track record and it’s, it's proven and | think Mr. Binns touched on it
previous to this. You talk about modeling to be done by a consultant that’l
dictate where the flood zone is. | thought FEMA did that. You know I
have a hard time every time an individual comes in with a project that, oh
let's run it through our model and we'll determine where your boundaries
are. | understand that's going to take years to get the funding and what
not, but you know |, I'm just again I'm curious, how is this going to work
assuming we, let's just say hypothetically we approved it tonight it
immediately goes to Council, it appears on November 17th. What
happens in December with an application that comes in and you have a
policy document, we understand that it's not an ordinance, but you know
in everyone of these packets tonight it references a policy document that
indicates approval or denial of the project. And I've, I've brought this up
multiple times before and [l continue to bring it up, it, it is going to
formulate a recommendation. It is going to influence a decision. It will be
utilized much like the Comprehensive Plan to approve or deny a case.
And you know I'm not ... quite frankly it's just additional regulation that |
don't think we need and | don't know but 1 think you stated there's 8,500
acres of privately held arroyo systems by individuals. Can you go to that
slide”?

Mr. Chair, Commissioner Clifton. That's correct, but keep in mind that
that's also within the developed part of the City including the urban center.
The arroyo boundaries don’t stop at the flood control dams or at
undeveloped properties. So | wasn't able to determine the areas that
we're talking about, the major arroyos and the main stems of the arroyos,
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how much of that acreage we're talking about, but in the entire City over
8,000 acres is privately owned. So that also includes the West Mesa.

Well just generally speaking then, I'm not sure what undeveloped land
goes for these days, but assuming it was $10,000 per acre, you're looking
at 85 million dollars in reparations to private citizens. | don't know if the
City has a line item on the budget for 85 million dollars but that's a lot of
money.

Mr. Chair, Commissioner Clifton. | don't understand, | don’t understand
what that refers to.

The point is there has to be compensation, just true fair market value
compensation for individuals that won't be able to utilize their land within
the buffer areas.

Mr. Chair, Commissioner Clifton. That's not what the Plan calls for. If you
look at the map on any aerial within the City limits you will see that most of
that acreage is developed already. The buffers that we're talking about or
any particular easement where there may not be any development is only
for land that is not yet developed. And in addition as | pointed out before,
the Plan doesn't say that a person’s land cannot be developed on, it
merely suggests that a buffer for added erosion control is one of many
possibilities. So if that's not clear in the Plan then that could be a
suggestion, a change that, that the Commission suggests, but it doesn’t
say in the Plan that that's what would happen and | do want to point that
out.

But, but it, nonetheless it's still a buffer. It's still a line item through the
review process. It'll be utilized in a recommendation. A buffer is a buffer, |
mean when | hear that, that is an area in which you cannot do something;
a landscape buffer. It's a certain width that you can’t do anything but
landscaping. So it's unclear how will an individual get compensated by
being forced to have a buffer through whatever ordinance will come out of
this policy document. You know we haven't talked about that. And we
don't need to go into the numbers tonight, but you know Commissioner
Beard’s point, you know I've been around construction development for 20
years and | have never heard of somebody wanting to build on clay. You
just don't do that. There's a process called liqguefaction.

Excuse me Commissioner that's going to be taken care of shortly.

Just for the record consider Legends West. | think you're familiar with
what happened at Legends West.
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Mister, Mr. Chair, Commissioner Clifton, excuse me. | do want to point out
again that the Plan isn't going to force anybody to do anything. As has
been stated and as all of you know, in the absence of code, a policy
document can be used to make a decision but it's not binding and it can
be appealed. So unless the policy runs counter to code that's already
existing and would create a conflict by using the policy document as a
reason to vote for something rather than the code, if those two conflict, the
code is binding and the policy is not.

Commissioner Ferrary.

| think that as a guiding ptan this is a wonderful document and as you said
it is something that code can be derived from and it does also keep in
mind that as land sales are made that they are compensated for buffer
zones. If the land were going to be sold to a developer and that would set
up the future of having the arroyos protected and also the homeowners
that might be in that area as well as wildlife. And | think this document is
wonderful and that it shouldn't be delayed any longer.

| have a question regarding the buffer zone. Considering that this applies
only at the moment, can only apply to undeveloped land correct? In
relation to the centerline of the arroyo as it stands at this moment, where
is this measurement made, this let's say 100 feet to grab a number; from
the centerline of the arroyo, from the bank of the arroyo before it drops
down to the bed? Where is the measurement taken from, or is it the
whole width of the arroyo?

Mr. Chair, Commissioners. | will let Mr. Ruybalid and Mr. Scanlon address
that because | don't know how the flood zones are determined. If | may
though, |, Commissioner Clifton asked a question that | didn't, that | didn't
respond to regarding the FEMA flood zones. And, but it's also just to say
that the model that | showed you, the illustrations that | showed you are
from an actual study that was done of the Sand Hill Arroyo that was
commissioned by the City. So the FEMA flood zones are indeed in place,
but any, any modeling that's done that's more current will be more
accurate. So, and beyond that Mr. Ruybalid can answer that question,
he’s the one that provided the illustrations for me.

Another further point and as | often do it's a tiny one, but when you come
up with your final version to buck to the City Council at whatever point, the
pagination of your chapters is off slightly in the contents page, table of
contents, and on page 79 your conclusions should be called Chapter 7 to
be consistent with the others. Basically 'm only capable of making small
points. Okay, any Commissioner have any other questions for Ms. McCall
at this moment? All right then we'll ... thank you and ...
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May | Mr. Chair?
Yes, by all means.

If | may suggest an option having to do with the proposed changes. If
you're uncomfortable with the change in text regarding the soils, you could
also choose to leave the plan as it is in that regard.

Yeah. Thank you. We understand. So now we open this to members of
the public. And it's not clear to me whether everybody present in the room
is ... wants to speak to this issue, so | see two hands up, may | see hand
up for everybody who'd like to speak to this. | see one, two, three, four.
Okay. Thank you. Now | know you're an engineer Mr. Scanlon, right?
Hang on a minute sir. Are there any developers here that wish to address
us? Okay two. Last time we had some presentations with developers and
we asked since we had a number of people speaking to limit it to three
minutes and | don’t remember how long it was but it wasn't three minutes.
Please gentlemen make your points as succincily as possible. If you
merely wish to endorse something that somebody else has said, maybe
one of the Commissioners or member of the public, just do that, we'll
register it. Can you all do this in three minutes? Anybody have a problem
with three minutes? One, two, three, four, five. Good. Thank you. Allow
our secretary to ... yes sir.

They were shaking their heads no.
No | saw nods up. Okay. If you have ...
Give them five. Okay three.

If you have problem with three minutes please put up your hand. See
they’re all going like this.

Sorry.

So, | will ask our doughty secretary here to time you and who'd like to be
first? Mr. Scanlon would like to be first. Come on up. Oh and we've got
to make room for your engineer, right? Yes, who can appear as faras I'm
concerned at any point.

Thank you Mr. Chair.

Tell us who you are for the record and.....

My name is Ted Scanlon and my address is 2540 North Telshor
Boulevard in Las Cruces.
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Mr. Scanlon do you swear or affirm that the testimony you are about to
give is the truth and nothing but the truth under penalty of law?

| do.
Thank you, go on please.

Okay. Real quickly to clarify the, the, the confusion over the soil types.
Clay soils are what are called high Pl soils. High P! soils is the, means
that they have a high plasticity index. The higher the plasticity index the
more potential they, the soils have to shrink and swell based upon their
moisture content. When the soil shrink and swell based upon the moisture
content you get a condition in the building foundations called differential
settlement. Differential settlement in a building foundation can cause the
foundations to crack and break apart and, and damage the structure. So
granular soils are more suitable for building foundations than clay soils,
period.

Thank you.

Okay. The other issues that | have are with respect to the buffer areas, in
particular | would like it defined like you, you mentioned where the
measurement is made from; is it from the centerline of the thread of the
stream? Is it from the edge of the 100-year floodplain out? Is it from the
edge of the 500-year floodplain out? If that's not clearly defined over, over
time the, the administrators that are doing this are going to try to make the
strictest and most stringent possible, Il guarantee you because that's
what always happens over time. So | think that that needs to be defined,
exactly where that buffer is. Then there needs to be some manner of
compensation for the loss of that buffer land. If the person has paid for
that land under the anticipation of being able to develop it and is all of a
sudden told he cannot develop it because it's in this arroyo buffer, then he
needs to be compensated for it somehow, either monetarily, or through
density credit which means that he could achieve the same number of
units on the remaining land that he could have put on the remaining land
plus the buffer. So some method of compensation for the loss of that
property needs to be made. That's all | have. Any questions?

Thank you Mr. Scanlon.
Thank you.
And you made it under three minutes, right?

Two and a half.
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Okay, next please, don't be shy. Everybody will get heard. You're
number three sir. Please tell us who you are.

Paul Curry.

Paul Curry. Mr. Curry do you swear or affirm that the testimony you are
about to give is the truth and nothing but the truth under penalty of law?

Yes | do. Well the first statement is to back up what Mr. Scanlon said
regarding the plasticity index. All the buildings we've ever built, all the
engineers and architects require us to over excavate out all the clay and
bring in granular soil to build on. It's common knowledge throughout the
construction industry that you don’t build a building on a clay soil. If you
do you're going to have trouble with the foundation.

Then the next statement I'd like to make is regard to the 150-foot
buffer for the arroyos. If you're doing a large lot subdivision where you
have one or two or three or four acre lots it's not an issue, but when you're
doing lot, small lot subdivisions 150-feet is a substantial cost taking of a
very experience piece of property from a homeowner for a home or
landowner or developer that's not going to be reimbursed. So if you want
150-foot, is it from the center or is it from the edge? Cause when you ...
150-feet is a lot of land and you take that from the edge of the arroyo and
you go up the side of a hill or back away from it, it's a substantial hardship
on the people who are going to buy the ultimate property that's developed,
it just raises the price and the cost for the general public in the end.
Thank you.

Thank you Mr. Curry. Gentleman in the light jacket there. Tell us who you
are sir.

Good evening. My name is Ed Hughs. | live at 5530 Remington Road.

Mr. Hughs do you swear or affirm that the testimony you are about to give
is the truth and nothing but the truth under penalty of law?

| do.
Go ahead please.

First of all I'd like to just to compliment Carol McCall and her staff on
putting together a very readable document on a very difficult topic. | think
they’'ve done an excellent job and conducted a ot of hearings in doing
this. | also want to say that | think it's really important that local
government use existing arroyos as a natural drainage structures that they
are. | think the document does a good job of pointing out issues that have
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been caused in the past due to the certain practices that, that we would
like to change. A couple, there are about three, three issues | want to
address real quickly, one of them is on page two, it's the purpose of the
Arroyo Management Plan, bullet number two, it says “Allow maintenance
of historic flows and arroyos.” I'm not quite sure what that means. |t
seems like require or some stronger language would be, would be
important there. That’s bullet point two on page two.

Then on page 40, and Carol has done a, a pretty good job, a good
job of discussion modeling and discussing modeling and the needs that
we need for more current models and data which | would very much agree
with, having dealt with modeling in my professional career. They're only
as good as the data you have and many of these models are developed
for not our soil types or areas, so | think we very much need much better
data to implement these models at all.

But the third item | would like to address which | think is the most
important and | think this really has the power to really undo all that is
stated in the document is on page 77 under goal nine, and it’s the action
“Participate in the creation of a regional stormwater utility - an organization
complete with its own revenue source that collects, treats, and disposes of
stormwater.” Stormwater management, it really as the document talks
about really is to management, manage the ...

Excuse me Mr. Hughs.

Yes sir.

Did you say page 777

| did, yes sir. At least on my copy.

Okay.

| hope this doesn’t count against my three minutes.
Is that the first item in the first box on the ...

First action item, yes sir. “Participate in the creation of a regional
stormwater utility.”

Okay. Yep, thank you.

We on the same page? Okay, good. Stormwater management really
does not, does not mean to manage all arroyo flows as we've talked about
up stream in the ETZ as well as within the City limits. So my question
really is, is what power explicitly would the flood control authority have in
any stormwater project management, what rights to downstream owners
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have on retaining this historic flow? It seems to me that this is a very
open-ended power and that this would override any, any private owner’s
concern downstream. So | think the powers need to be very specifically
laid out and any power to interrupt any flow upstream should be clearly
delineated and detailed in such a document as this. So | think this, this
one item to me has a, has a real significant impact on the, on the whole
document. Plus 1, I, | just was interested in, in Mr. Scanlon and Mr.
Curry’s comment about, about the easements and it certainly would take
... 150-feet is quite a, quite a distance. But am | not mistaken in the
document and this is a question to Carol, that most of this, the buffer as it
applies to land that is not purchased would be the, delineated prior to
purchase and the, and the values, values compensated for at that point?
Cause a lot of this is public land at this point. One other, one minor
comment if | have a second, there were a lot of stakeholder meetings that,
that the public, and there were public hearings that we were part of, a lot
of stakeholder meetings and |, | would like some further public input after
some of those stakehalder meetings which |, | suppose this is it. Thank
you very much for hearing me. M. Chairman, Members of the
Commission. Thanks.

Thank you Mr. Hughs. Gentleman standing up. Tell us who you are sir,
John Moscato, 4935 Ocotillo Road.

McCarter.

Moscato.

Moscato. Mr. Moscato do you swear or affirm that the testimony you are
about to give is the truth and nothing but the truth under penalty of law?

Yes.
Go ahead please.

Although Carol has made an attempt to improve the plan, | still think there
are lots of defects that haven’t been cured since the original version. For
instance, there's no clarity as to what land will actually be affected by the
plan and the ordinances that flow from it. There's discussion of three
arroyos. There's a map of more than a dozen arroyos. There’s mention
that additional arroyos may need to be managed later on in the plan so
from a private property owner’s prospective there is no clarity whatsoever
on the basic question of what land that | own will be affected by this. As to
the buffer, there’'s no specificity as far as how that buffer will be
implemented, how it will be forced upon private property owners, how they
might be compensated. None of those questions is answered here. |
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think we're going down a slippery slope when you propose approving a
plan that the purpose of which is future implementation of, of ordinances.
In the meantime staff inevitably will use the plan as the basis for review
comments and limiting private property rights. | don't think there’s any
doubt about that.

| also want to point out one item that | thought was very interesting
in the, in the conclusion, I'll just read a sentence of two here. This is the
conclusion to, to the plan. It says “As development has increased, arroyos
have been rerouted, channelized, and dammed to prevent or mitigate
flood damage. In some cases these actions were the only alternatives to
protect downsiream property.” Well | think that's pretty amazing
admission in this document because the very rerouting channelization and
damming that is admitted here to have been necessary to mitigate flood
damage and to be the only alternatives to prevent, to protect downstream
property are the very processes that would be prohibited by this plan. So
there’'s no, there’s no reality in terms of how this matches up to the, the
challenges of development. I, it's just, it's a lot of feel good provisions,
plans, policies, goals, but in the end it's just going to have a negative
impact on private property owners and we simply don't know what, what
the eventual impact's going to be. | think until that kind of clarity is
included, Carol mentioned that one of the stakeholder meetings that it
would cost upwards of $100,000 to fully model each major arroyo.
Where’s that funding coming from? If it's so important that this plan be put
forward at this time, why shouldn’t the modeling be done up front so
everybody; the property owners, the Commission, the Council, everyone
involved, the general public, they know exactly which property will be
effected by this plan and the, and the ordinances that inevitably will, will
stem from it. Thank you.

Thank you Mr. Moscato. Anyone else? Gentleman in the white shirt. Tell
us who you are sir.

My name is Steven Chavira.

Mr. Chavira do you swear or affirm that the testimony you are about to
give is the truth and nothing but the truth under penalty of law?

| do.

Continue please.

Mr. Chairman, thank you for giving me this opportunity to speak. | speak
today on behalf of the Las Cruces Home Builders Association as their
Chief Executive Officer. And | want to support all the commentary that

has been made before me. This plan that you see before you is a, is, as
Commissioner Clifton aptly stated is an incomplete plan and the, the
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slippery slope that is being introduced to you all tonight is one that | think
you all should carefully consider as you make your judgements tonight in
your proceedings. This plan is ... although Ms. McCall has done a lot of
hard work and really put a lot of effort into this, it's clearly demonstrated by
all of the, the slides that we saw that the, the plan is very very broad and
it's, it's still even with all the changes and the pages and pages of changes
that have been proposed, it's stili a very vague plan. lItis, | think would be
in, in the community’s best interest and this Commission’s best interest to,
to, to exercise your option to not let this go forward. Certainly in the
vagueness that it's, that it's showing right now. | think that as we look at
this plan and start to, start to really put it all together we realize that you
know the private owner rights, the property rights of the owners is really
what's at stake here. Looking forward at what we've got to, what is being
proposed in a policy document will just create a whole lot of opportunity for

. as it begins, as the development begins to happen, as the progress
begins to go, as this plan moves forward, there’s a lot of problems that are
going to be occurring because of, of this plan moving forward as it is right
now. | would agree with Commissioner Clifton that it would not be prudent
to put a, an incomplete document forward and you know certainly take a
look at that as you go forward. Make the right decision.

Thank you. Ms. McCall did you have an engineer you wanted to bring in?
Okay. Tell us who you are please.

My name is Jonah Ruybalid.

Rubles.

Ruybalid.

Rubales.

Ruybalid. It's, it's a tricky one.

Okay. | gotit. Mr. Rubales do you swear or affirm that the testimony you
E‘rve‘l?about to give is the truth and nothing but the truth under penalty of
I do.

Go ahead please.

Okay. So | had talked to Carol just about the buffer zones and just to
provide a way that they could be developed. Then when we had

discussed these buffer zones we hadn't discussed a, a set distance
whether it be from the centerline or the outside edge of the arroyo. We
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had just talked about how to develop these buffer zones with HEC/HMS or
HEC RAS. And so those buffer zones would be based on the output from
HEC RAS. And so that you could determine them based on the 100-year
storm, 500-year storm, whichever that you preferred, but they would be
what was delineated on a map. Okay, so HEC/HMS would be utilized to
determine flow rates and volumes that would be put into HEC RAS and
then that would give a, | guess you could say flood zone based on
whichever storm you used and then that would be delineated on a map
and then that could be used as the buffer zone if you wanted to. It
wouldn’t be necessarily 150-feet from the centerline or 300-feet or
anything like that.

So it remains to be established just what a, how a buffer zone would
defined?

Can you repeat that?

It remains to be established. You haven't got a firm definition of that at the
moment.

Correct.

Okay.

Itd have to be determined based on some further modeling.
Thank you.

Yes.

Anyone else wish to speak to this issue? All right then I'll close it to further
public participation. Commissioners? Commissioner Ferrary.

Ms. McCall is the modeling, further modeling to determine where the
buffers zone would start or end, is that dependent on what or where that
arroyo is? | mean it's future modeling so it's not anything that you can
determine now is it, or if you define that now then it would just be used for
future modeling.

Mr. Chair, Commissioner Ferrary. It isn't something that would be
determined now, in fact as this example points out it would be, it would be
done later on as, as development occurs or as there is a need to
determine whether there would be a buffer required or wherever there
might need to be a drainage study that, that this modeling could help
inform. That's all.
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So it means then that something like that can’'t be concrete. |t is
something that changes with time and also the arroyo that you're
modeling.

Mr. Chair, Commissioner Ferrary. That's correct. And for the purposes of
this plan it also isn’t necessary.

Thank you.

Anyone else?

Mr. Chair may | make, make a couple of corrections?
Go ahead please.

A couple of the speakers referred to a 150-foot buffer and 1 ... there isn't
anything in the plan that discusses any kind of distance.

| only saw 50 and 100, correct?

No. Those refer to, well there’'s the 100-year flood zone. There is
reference to a possible easement distance of 50-100 feet in reference to
the input that was provided by the State Land Office. And that's the only
mention of any concrete distance. And again, as they point out it would be
determined in the process of dedicating the arroyos to the City.

Thank you. Mr. Clifton.

One last question Carol, just ... can you walk me through what happens
30 days after this is adopted by City Council’ Mr. Scanlon comes in with a
development project that is adjacent to one of these arroyos, what
happens? | mean what happens to the application, the review process, is
there going to be an argument between the City and the development
engineer versus the HEC RAS study? What | want to know is what the
process is going to be, has that been discussed?

Mr. Chair, Commissioner Clifton. You had a similar question at the last
meeting and the process is the same as any development proposal; it
would go through the review process by all of the reviewing parties and all
of the departments and then it would come to this body and then if
applicable it would go to the City Council.

Well | understand, and that's extremely general and really kind of blows
over the actual process. But |, | think everybody in this room knows that
once it hits that office over there we're going to have a staff packet with
recommendations based on that policy document much like the
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Comprehensive Plan. And I, | am really struggling with how is that going
to play into the recommendation, has that been discussed at the staff
level, what happens? | mean it really seems like you're putting the cart
before the horse and I, 1 don't know ... having been on the reviewing side
of this | understand that a comprehensive plan, you're going to use it for or
against whatever the staff decides. And so once that comes in front of us
it's going to put, well some of us in a pickle on a decision.

Mr. Chair, Commissioner Clifton. | was going to call on Mr. Ochoa to ...
He's on his way.

Detail the, to detail the, the current planning application process. I'm not a
current planner and | don't have a lot of experience in that, so I'll put him
on the spot.

Well to save time Carol | don’'t know that we need to hear that. What |
want to know is situational. When ... cause it's going to happen, it will
happen. It's not a matter it might or it may, it will happen. | can guarantee
you it will happen. There's a lot of arroyos here. There's a lot of private
land adjacent to these arroyos. You've heard these gentlemen speak of
that. | want to know specifically what happens to that development
application that's adjacent to the arroyo prior to the implementation of any
ordinances, when you just have this policy document.

Mr. Chair, Commissioner Clifton. Again I'll call on Mr. Ochoa to answer
that.

Mr. Ochoa you may have missed the beginning of Mr. Clifton’s question, it
was a very practical one; suppose Mr. Scanlon comes in with a proposal
for some development that abuts an arroyo, what would be the process at
the point ... | presume Mr. Clifton you're saying that the City, we have
approved and the City Council’'s approved, correct?

Yes, what [, you know typically what I'm assuming still happens is it goes
to the Development Review Committee which we get the minutes in our
packets, and then in that committee meeting they will discuss, well okay
we have the arroyo, the buffer, what are we going to do with the buffer?
Well there’'s going to be a contentious disagreement between the
developer and the City yet there's no policy document to directly impact
that recommendation, so the recommendation’s going to be just simply
based on policy. Has been thought through?

Mr. Chairman, Commissioner Clifton. | would, | would just guess that this,

whatever new submittal that comes in I'm guessing to be something very
initial being an annexation or master plan sort of thing, would be submitted
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to the City for review. And that review process would take place going to
all different varieties of departments at the City for review. That policy, the
Arroyo Policy of course will be looked at from a long range planning
perspective, from a planning perspective whether what they’re proposing
in their development, if there are supporting factors within that, in that
policy just like the comprehensive plan if you will, maybe Transportation
2040, the El Paseo Corridor, Blueprint Plan, all different policy documents
out there to see if there’s ways we could support the proposal that is being
set forward before us. And then with that as you've seen numerous staff
reports, there would be some findings either for support or denial of the
proposed project that is before you.

That help Mr. Clifton?

Well |, | think it just demonstrates the problem is all it does and that's all |
wanted to get to the surface is just that, that it is a problem. It's a
superfluous document that you cannot tie an individual's denial or
recommendation then bring it to us to struggle with competing interests in
a buffer, wherever that buffer may be, without a codified ordinance
substantiating that recommendation. 1, | just see a cascading effect of
confusion if this thing’s adopted as is.

Ms. Ferrary.

My understanding is that this is a guide and for planning, future planning.
If the codes aren’t already enacted or they would work with just current
codes to make approval or denials, these would be adopted slowly and
implemented, not something that would probably affect what is happening
in direct applications but in future sales of public land to private, | would
see most of that. And | think that you're assuming that this would make
dramatic changes right away when it is just for policy, future policy
planning.

Mr. Chair, 1, | understand what you're saying but | respectfully disagree as
demonstrated with one previous case tonight, staff recommendation
based on findings for approval. One of those findings is based on the City
Comprehensive Plan Economic Development, Mixed Use and Infill
Development Goals and Objectives and Policies. Okay, in a court of law
they're going to ask you what were your findings for the basis of your
approval or denial of this project? Okay, the findings in effect establish
your recommendation, correct?

That is correct.

So within that findings effect the staff is utilizing the policy document and
that's my point. Nothing more. That you are in fact using a policy-guiding
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document to formulate a recommendation. And without a codified
ordinance ...

| think we see your point sir. Did you have something else to say Carol? |
mean I'm not forcing you, but if you have something.

Mr. Chair, Commissioners. | did just confer with Mr. Ochoa and when
there is code in place staff is obligated to recommend approval of the
proposal. So if staff came before this body or the City Council with a
development proposal and it fulfilled the obligations of the codes that are
in place, staff would be recommending approval regardless of what the
policy documents say. And this is hypothetical of course.

Mr. Chair if | may ... Mr. Chair.

Yes ma'am.

If I may address Commissioner Clifton’s ...

You're not on the mike ma'am. Perhaps you should come up here.
And get the name.

And we need your name and (inaudible).

Srijana Basyat. I'm the Senior Planner with Community Development, the
City of Las Cruces.

And I'll swear you in. Do you swear or affirm that the testimony you are
about to give is the truth and nothing but the truth under penalty of law?

| do.
Go on please.

| just wanted to point out that Commissioner Clifton's concern as to, in the
situation where you have policy and you don’t have code. Okay, | dont
want to paraphrase Commissioner, | will just address his concern. The
reason you have policy, the reason you need a guiding document before
you can have code is that you need that policy support to actually create
regulations. So you can't actually have the regulations in place before you
have the policy, which is why the Arroyo Plan would come before any sort
of codified regulations on buffer distances or specifics.

Let me ask something to clarify. As | understand it and what you said a
few moments ago Ms. McCall, that if there’s regulation in place, zoning
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regulations in place they take precedence in making a decision over
anything else. Mr. Clifton’s bringing up is | think, let me paraphrase him
and he’ll correct me if I'm wrong, that if zoning regulations are in place but
the questions arise that Mr. Scanlon’s project brings up, they're not
covered by zoning regulations, and the only document that exists faintly
relevant to that is the Arroyo Plan, what legal, what influence does that
plan have subtly and unofficially or unsubtly and completely officially on
the decisions or recommendations of the Community Development
Department?

Mr. Chair, Commissioners. In the absence of code a decision maker
would look to policy to inform the decision, but the decision maker or
decision making body would not be obligated to follow the policy if he or
she chose to vote a different way because the policy is not binding. In
addition for example, if the decision making body did use the policy to
inform their decision and, and voted appropriately, because it isn’'t binding,
because it isn’t code, well either way actually the applicant would have the
opportunity to appeal that decision. There's always that opportunity.
Thank you. Mr. Scanlon did | state your question correctly?

Mr. Clifton.

(inaudible). Sorry Mr. Scanlon.

| have a little more hair, sorry.

Of course.

You know | don't know that it was such a more of a question than a
comment. | mean | understand the order of policy and, and ordinance but
nonetheless as | referenced the policy still being used to formulate a
recommendation that does have an impact, positive or negative on a
property owner and | think that just ... you know that needs to be
discussed.

Okay.

Thank you.

So Commissioners.

Mr. Chair.

Yes ma'am.
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I'm sorry. May | make a, a couple of additional comments?
Go ahead.

Just based on some of the public comment |, | want to point out some
places in the Plan that more specifically describe an opportunity or an
option to use a buffer and the cost to the property owner and to the City.
And you know what, |, | apologize but when | printed this document out
there are no page numbers. But if a buffer is found to be needed for
erosion control purposes in privately owned areas, eliminating
developable land could come at a high cost to the City. Incentives play a
major role in encouraging private landowners to participate in these
strategies. For instance it may be practical to use buffers for access to
utility infrastructure where necessary. And I, | point this out because as |
described before, a buffer or an easement is only one option. If it's
determined to be a case in which some additional acreage or distance is
needed. Another could be to create a conservation easement that is tax
deductible. Another would be to use the acreage for your park credit or to,
as the speaker pointed out to have density bonuses in exchange for that
property. So there are a number of ways that it could be carried out
without the, the property owner necessarily losing his land all together or
needing to be paid out right for it. In addition one of the speakers called
out in the conclusion the, the history in which arroyos have been rerouted,
channelized, or dammed to prevent or mitigate flood damage. There isn’t
any place in, in the document where it says that these things would be
prohibited if this, this plan were adopted. And I just wanted to point that
out. In addition, this version of the document is on-line and will remain on-
line if you were to recommend or not recommend adoption and it went
forward to the City Council, this is an, it's an additional one month public
input period in which people would have an opportunity to respond and
come to the, to the City Council meeting and make their opinions known.
Thank you.

Thank you. So Commissioners let's come to a vote on this and we have
to vote on it in a positive sense. In other words we will, the motion which |
hope to hear in a minute will be that this Case PA-14-01 be accepted.
May | hear a motion to that effect?

I'd like fo move that we adopt Case PA-14-01.

Thank you. Moved by Commissioner Ferrary. May | have a second?

| would like to hear some discussion.

Well we'll have a motion and then we can discuss it. That's the way it's
done.

39



O 0~ W W=

Beard:
Crane:
Beard:

Crane;

Ferrary:

Crane:
Ferrary:

Crane:

McCall:

Crane:

870

Okay.
| think.
'l second it.

So you're seconding. All right, seconded by Mr. Beard. Let me say at this
point so we don't have to repeat ourselves, from members of the public
and from many Commissioners there have been a number of points which
generally have trended in the direction of saying that this is not the best
possible final plan we could come up with to send up to the City Council
because there’s a number of things that we all agree, | think Ms. McCall
would agree need some attention. In fact you brought up a couple of
those points yourself, so it's something to bear in mind when we come to
our decision on how to vote, that if you feel that there is something ... that
more polishing needs to be done to bring up a final copy that's worth
sending up to the City Council without any ifs, ands, and buts, then we
should vote against this. And Ms. McCall has full notes I'm sure and
access to the minutes and we’re putting a heavy burden on her if we make
this extend but we've got to do the best job we can. So that in mind,
would anybody else have any points to make? Yes, Ms. Ferrary.

My understanding is that if we do approve this any of those improvements
can be made at the City Council level in the suggestions that Ms. McCall
had or the City Council.

At the, at the City, City Council level did you say?
Yes, when they go to approve it.

But that would mean that we have no opportunity to look at them again
and make sure that every littie thing that was brought up is implemented
would it not? So | (inaudible) your point is, okay. Do have a comment on
that?

If you don’t mind, Mr. Chair, if you didn’t chose that option you would also
be free, there seems to be an issue with the, the soils component; one
option would be to recommend that the plan be left alone so that that
change is not made or that that statement be corrected to read accurately.
Soaslasl...

It's going to make for ...
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The way the motion is phrased right now, you would be voting on the plan
as it is without any further changes. But you can propose that those
changes be made and then they would be presented to the City Council.

Quite. And there was a point of which | was going to suggest, this would
be about an hour ago, that we do that, with your two suggestions and
maybe a correction regarding the, the wording on the soil because you
(inaudible) completely wrong in that but it, well you're both right, let's put it
that way, but it needs to be modified. However, we went to | think quite a
number of other points, the buffer, the size of the buffer and some other
things if | am wrong tell me. And it's got to the point of which we would
find it very hard to specify in a motion exactly what needs to be fixed or
not. Now if any of my fellow Commissioners feel that they can frame a
motion in a way that would encompass all the requirements people have
brought up, so be it.

Mr. Chair,

Right now we have a motion on the floor. Since | was talking to her I'm
going to let her answer if she wishes. No, nothing.

| apologize.

Mr. Beard.

No, | do, | do have, Mr. Chair, Commissioners, you said that one of the,
one of the things that was proposed to be changed is the buffer distance,
but what | want to point out is that there isn't a buffer distance in the plan
and there probably never would be because it's case-by-case. It would
depend on the development proposal or the dedication of arroyos to the

City by the State Land Office or by the BLM. So in this document there
cannot, there just would not be a buffer distance stated.

But would there be a definition of what constitutes a buffer zone. | mean
where you measure it from is absolutely crucial. Regardless of size are
you measuring from the center of the current ...

Right.

Arroyo tract or ...

That could, that could be added.

Okay.

That could be added. That could be clarified.
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Commissioner Beard.

Well there’s going to be a whole bunch of changes made. If we approve
this, if we approve this without making any recommendations we're ...
you're still going to be making a bunch of changes to this document, true?

Mr. Chair, Commissioner Beard. | would only make the changes that you
include in your conditions.

But we've gone past that phase.

And as, by my count it would be the arroyo modeling, correcting the soils
statement, and making the point that the ... clarifying where the buffer
would be measured from.

Okay.

And the two points that you brought up.

Those, | included those.

Yeah, okay.

Okay.

Mr. Chairman if | may interject please? | apologize.

Mr. Ochoa.

What could happen since there is a motion and a second on the floor, |
spoke with legal and a, a, an amendment can be made to that motion to
add those conditions at this time.

Okay.

Well is everybody on the Commission quite sure that those points that
Carol just listed are the, cover everything that was brought up?

But, but she gave two alternatives to that soil foundation and | would like
you to keep the modified one in there and then modify so that it is correct.

Chair, Commissioner Beard. | understand what you mean and | can do
that.

Okay.
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I'd like to amend.

Commissioner, actually | think Commissioner Clifton had his light on his
first and then it's you Commissioner Ferrary.

If 1 could point out something procedurally Mr. Chair, yes we do in fact
have a motion but |, | believe Commissioner Beard was kind of, | don’t
know how to say it, he had to make a second so we could continue the
conversation, but | know where he was going and, and | believe you were
hesitant because you know you, like me you're not very comfortable with
the document incomplete in the nature that it is. But now that we have a
motion and second that kind of rules out a, a motion for postponement
which should’ve been a viable motion as well cause that was the third of
the three that was presented, so | mean if it gets denied or approved,
either way it moves forward with or without our input.

Commissioners.
Yes Carol.

If the motion that's on the floor at the moment is voted down then you can
make a new motion to postpone.

Yes.
So it, it doesn't, it doesn’t necessarily eliminate that option.

Yeah, we can, Mr. Cabello. We can, can we not, vote the, this motion
down and then readdress the issue with the conditions, correct?

Correct.

Yes. So we don't have to tangle ourselves up here. So ...

| would still like to make ancther point too.

Go ahead.

I'm hoping, | would like to get this to the City Council. | would like to get
their opinions and maybe they'll send it back to us with some objectives
that we can go by. Right now we're sort of operating all by ourselves and
we don't know what the City’s thinking or the City Council's thinking. So |

would certainly like to get an opinion from the City Council and get this
thing to them with our ideas in it.
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Well City Council is not thinking anything because we haven't given them
anything to think about.

Right.

Now we've got to send them something and | don’t know if they can send
it back to us for another ...

Yeah they can.

They can?

Yeah.

All right, well ...

Mr. Chair.

The, remember the Horizon thing, they sent it back to us twice.

The which one? Oh yeah.

The Horizon Tower.

Mr. Chairman, yes sir for clarification, this is Adam Ochoa again, sorry.
Yes, the City Council can choose to remand this back to P&Z if they
choose to.

Mr. Clifton, your light's gone out. Are you ... you want to talk about ...
Well that is correct, but will they? | mean that's (inaudible).

Well it's their business. Mr. Gordon.

Carol perhaps you could, one other item, you did touch upon it for several
solutions to the cost of taking land. 1 don’'t want to use that word taking
land, but the land that is lost to a buffer. You may want to consider doing
some investigation and perhaps putting in some suggestions and following
up with it, whoever has to make those decisions tax-wise, cost to the City
as part of your presentation.

Mr. Chair, Commissioner Gordon. Thank you. I'll do that.

Mr. Beard.
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If we approve this could you give us even though it's been approved,
could you send us a copy, a complete copy just for the heck of it?

Mr. Chair, Commissioner Beard. Yes | can.
Thank you.

And not just for the heck of it, but for the real of it.
What's your definition of a complete copy?

With the changes that she's going to provide to ... whatever goes to the
City Council | would like to have a copy of it.

Oh, okay.
Mister.

You realize if there’s any confusion or misunderstandings between us and
her about the materials to be put in, it's escaped from us and we never get
to fix it, don't you?

Well we'll have the minutes. | mean we can always refer to the minutes.
But it's escaped from us. It's gone up to the City Council.

Yes it has, it has.

Mr. Chair.

You're prepared ... yes ma'am.

I'm sorry. If 1 may, as | understand it the procedure is that this, the
October 28th draft would go to City Council. And what | would do is attach
the proposed changes and indicate where they're inserted and then go
through that at the City Council meeting. If, Mr. Ochoa can probably
confirm this but it's my understanding that the material that you see is the
same material that Council would see. So there would not be another
complete revision made, but the revisions would move forward with the
existing document, is that correct? Or is it possible for me to amend the
plan and take another revision forward to City Council.

For the record Ms. McCall is asking Mr. Ochoa. Go ahead.



—
SOV ~IONWn R W

BA DDA D R WL WL WLWWWWWRNNDNDENDNDRNNDNDLD === e = e
N2 LNPR,PODVREYTANDLWNR,OWVWRNIANND,WN—R, OOV PR WN -~

Ochoa:

McCall:

Crane:

Ferrary:
Crane:

Ferrary:

Crane:

Ferrary:

Crane;

Ferrary:

Crane:
Ferrary:
McCall:
Crane:

Beard:

Crane;

Gordon:

876

| believe it can. | believe you can actually modify that with the, with the
conditions as, as stipulated by the P&Z as long as those are done you
know as the P&Z instructed if you will.

Thank you.

All right our motion stands that the plan as presented to us be approved
unless the people who moved and seconded that wish to rescind the
motion and make a substitute. Who was it who moved?

1 did.

Okay, how do you feel about that?

| would like to rescind the motion, the first one and make a motion that we
adopt Case PA-14-01 with the conditions that we’'ve spoken about and do
| need to point them out?

You had better read them to us, yes, at least in outline form.

Okay. | have that we would include the conditions of the modeling and
also the changes to the soil ...

Statement.

Right or the you know, yes. And then also information about the buffer
zone. And the distance, yes.

Just those three items?

Was there one more?

Mr. Chair those are the only ones that | recall.

Okay. Mr. Beard you had your light on.

When she was hesitating about the soil | was going to say modify, what is
it the presentation number 33, slide number 33, so that it is more correct

as far as erosion goes. Okay.

Okay. That's four. Any other Commissioner have a point to make? Mr.
Gordon.

| think there was one additional point about the fact of, of making some

clarification determination of the value of the land that perhaps might've
been lost in the buffer.
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Yes, we covered the definition of a buffer zone. Okay. So does that make
a fifth one or was that present in yours Ms. Ferrary?

| think that was present in mine with the buffer description and also
compensations already kind of described it.

Yeah, right, right. Okay, so may | have a second to that?

Mr. Chair.

Ms. McCall.

If | may, Ms. Basyat reminded me that the motion regarding the buffer the,
as | recall the question was how and where the buffer is measured from, is
that correct?

Well the definition in my view, was that ...

Okay, that would be included in the definition. | just want to make sure
I've got them.

If that's possible cause ...

Okay.

The modeling changes and ...

Right.

| don’t know how that would actually be defined.

No that, that, that would be included in the definition, so yeah.
All right may | have a second for the new motian.

| second the motion.

Seconded by Mr. Stowe. Let's start with a roll call vote from this end. Did
we start here before, | can’'t remember. Mr. Beard.

| approve based on discussions and the plan that's been presented before
us.

Ms. Ferrary.
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Ferrary: | vote aye for discussion and findings.

Crane: Mr. Stowe.

Stowe: | vote aye based on discussions, presentation.

Crane: Mr. Gordon.

Gordon: | vote aye based on discussion and the amendments that were made to
the plan.

Crane: Mr. Clifton.

Clifton: | vote no based on a, an incomplete document being submitted to the

Planning and Zoning Commission for consideration and furthermore as
the perception of improper natification to the public with this incomplete
document.

Crane: Chair votes aye based on findings and discussion. So we pass the
measure five to one, will go to City Council. Thank you all.

MccCall: Thank you,

Crane: Yes, and you did very well. Before we continue may | see whether the
remaining members of the public are here for the next item of new
business, PUD-14-027 | was going to call a comfort break but | think I'm
going to call that anyway. Let's meet again at, | think we make it 25
minutes to nine, okay? That gives us about seven minutes. We'’re in
recess.

BREAK TAKEN 8:28 THROUGH 8:38.

Crane: Okay ladies and gentlemen it's time to restart the meeting in spite of the
fact we're short one Commissioner for a moment, but 1 think we, she left
her purse so she’s not going far.

VI.  NEW BUSINESS

1. Case PUD-14-02: Application of Las Cruces Investment Group, LLC,
property owner, for a Concept Plan Amendment for a Planned Unit
Development (PUD) known as the High Range PUD. The proposed
amendment is to increase the maximum density permitted for multi-family
development from 16 dwelling units per acre to 24 dwelling units per acre and
to permit the use of off-premise development identification signs for the 6.29
+/- acre undeveloped western portion of the original Parcel 1 of the High
Range PUD. The subject property is located east of the Las Cruces Dam

48



879

Attachment “E”

‘siseq aser-Ag-ased e U PaMaIAaL 3Q PInom oAodle
40 1UBW33s 10 0AOLIE UE 10} SBI1IAI}DE PAMO||E pue
ddueuURlUlEW ‘AJjeS "AlD 3yl uo AYjiqiIsuocdsay
a8.e| e yons saze|d 1| 30U|S 33UBASAUOD

10} poIapISU0D 3ulag seale 3y] 1e Aj|ed1lud ¥OOo|

01 juenoduw 3q ||IM 1] 'SUI2U0I JuelIOdW| paapul
3Je AlluNWWOoI aY] Jo auejjam pue Alajes ay].

'SaNss|

ysetl 3yl jo aJed Jupyel '3°1 ‘WYL JO 9IURUIIUIEW BY] JO INSS| UB DARY M ‘DiBjjaM 3yl pue Alaes
3y} 01 UOIIIPPE U] "SOACJIR JO S3|IW PUE S3|IW Ul A194ES Y3 4O 31ed axel 03 JujAll JO UapINg |euCIlIppe
ue 1Noyum d1|qnd |RLWIOU SY1 pUe $133415 3Y3] JO 3.1e2 Supyel AjjelduBUl) PaSSaLLS 31 511U 3S0Y)
aull1 siy3 1e puy "Auadoud o1gnd siy1 Jo peo| |euollippe iyl 3jpuey 01 [duuosiad aney 03 103 an Aayl
pue ‘ssadde aney 01108 s, Juswiiedsp 3d1j0d 3y ‘UOIYSE) JO W04 BWOS U} STUIY] 3S3Y} 03 SS3IIR ARy
01303 s Justwiiiedap aJi) 9y “4apso ajes e ul 1 Suidaay pue asayl gnd ayi Surlrsloud 4o sueaw
3wos aney 01 108 sey ul 03 Aew 1eY] WIISAS OAOLIE BY] *S3IPNIS 3S3Y] JO ||B Ul PasS3Jppe uaaq 10U
sey 1ey3 Sulylawos si iyl *AluNWWOoI 3Y1 JO 31ej[9m pue Alajes st |ana| Juelodwi 1sow 3yl AjgeqoLd

suutg '3

‘|]9powW e Se pamo||0} 3q 01 palll pue
uo1nsadans e aq 1snf pjnom 11 syl PaLIPoI i siyl |jaun suaddey Sujyiawos j| 1Yl pauie|dxa aa,NoA
se pue ‘paidope Suiaqg Jo ss3204d 3Y1 Ul s,31 pue ueld JuswaSeuew e S| siY3 18y} S| Suipuelsiapun AN

Adeauad -asw)

'ss870.d Juswpuswe 1ey3 oluy pap|oy aq

pinom uondope uejd wouj 3 nNsas 1eYy3 3p0oI 3Y3 0}
sadueyd os spiepuels udisaq zg Jaidey) puawe o3
3upjsom Aj3ustind 291IWWOI B St 313yl ‘Ajjualin)
‘AjBuipi022e 3p0I BY] puaWe 03 3g pjnom dais 1xau
ay1 ‘paidope si ue|d oAosie syl usy/il uolendal
e J0u ‘@dueping aq Ajuo pinom 11 1ng "spod Aue jo
92U3sge 3yl Ul SUOISIIAP 40} 3duepind apiaoid Ajuo
pinom ue|d oAoure sy ut sapdljod ay] "awl eyl

1e 2oejd uy ale 1ey) spaepuels uSisap ay3 01 39afgns
3q pjnom u} sawlod Jeyl jesodoud Juswdopasp Auy

¢Au2 ay11noy8noayl saoueulp.o snolieA ay) Ul padeid aq Aays (1M dJaym

pue paiypod aq M ue|d siy3 40 suoiod 1eym UO 3|puey B dABY 4JB1S S0P ‘U0IISaNb 1xau 3yl o]
spesj 1eyl puy ¢splepuels udissp syl ul paypoa sl |11 3em o1 Bujod noA aly 'sq 01 Sul08 s J34nq
3Y1 1eym 319A mouy 31inb 1,U0p NOA ¢ |SPOL UOIIeZII9IIBIRYD BY] UNJ 0 2ARY NOA pue oAolie ue

0} 1uade[pe aie Asyl asnedaq dn piay 198 03 8ujo08 Asya ase‘ul swod suojieoyydde JuBWAORAIP USYM

U0 IS

‘pado|aAap uaaq 194 j,uaney

Jeyi seale ynoge 3upy|e1 a4, am 0S ‘Jayng e aq
3,Up|NoJ 343y3 ‘OAoLLe Ue 0] Ju3delpe JuawdojaAsp
Apeauje s| aJayy a1aym sease ul ‘A|SNoIAqO

134nq e aney 1o0u Aew oAouie o u0|133s

10 0AouJB D}103dS ¥ *OAOUIR [BNPIAIPUL YOED JO
uolleziialoeseyd ayl uo puadsp pjnom Jayng ayy

$9q 01 8ul08 aduelSIp JalNg Y1 S IBYM

UOM|D "IsW)

S210N

Alewiwing sjuswiwio)

Ja)eads

[wo “pasied sansst Juend)|al 3y} Judsaidal 53d130x3 3say | BI05SONII-SE] MMM 3& 231SqaM S,AND BY3 U s SuzPaW uolssiWwod Sujuoz 1§ Suiuue|d FT0Z ‘bz uUnf 8yl jo 1dudsuesy |ny 3yl :3LON

v1/v2/9
ONIYV3IH JI11dnd
NOISSININOD SNINOZ ONINNV1d




880

T ¥1/v7/9 Buuoz Suuued

*Alepunoq pooyj

Je2A-00T 2y3 01 SOWOD ApeaJ|B UOJ3INIISUOI BIayMm
sjuawdolaAsp SullSIXS Ul JOU PUB 318 YMAIDAS J0U
INg ‘SUOI1BI0| UIRLIDD Ul JOJ P3||ed 3 ABW 3say]
"uollenyis A1aaa ul paljdde Ajpeouq Jou ‘siagng
pue $192.41s papeo|-a|3uls se yans ‘siseq ased
-Ag-ased e UO pue suojienys dly0ads 10y papual)
dJe sluaWpuUaWe apod alinbau |[1m 1eYl 3soy L
'siaumo Aniadoud a1earsd Jou ‘A1) ayi Aq suoloe
Jo4 [[ed saijod sy Jo (S1eWISS YSnou) jjey JBAQD
‘9% 01 £S WOJJ SUOILIe pue ‘Tg 01 G/ WOJ) PIJNpaJ
ua3q sey ue(d ay3 ut s3j2jjod jo Jaquinu ayL

‘Papaauun si s1yl s[aA3] AuBW 0S UO ULyl | O 'S4NIINIISEILU] JO SISO BWIRS

3y3 aaey noA 1nq ‘dojaA3p 01 $10] 3Y1 J|eY aABY NOA 19343s DY} JO IPIs auo Sujdojanap Ajuo a4,noA §|
"JuawWdojanap JO 1503 34} 3|GNOP A[9Ai102)43 PINOM UDIYM UOIIBPUIWILLODDI B 3ZJAIRUDIUI A||NyssaIans
ued NoA moy 3uns jou w,| ‘lam ‘soAc.se Suofe 5192435 papeo| 3j8ujs 9z|A13UdU| 03 A4} 03 343y |esodo.d
e 5,248y "suolloe pasodoid 3sayl ||e pue $3)21|od 3SIY] [|B Y1JM UOIII3UUOD Ul S31BPUBW SNOLIBA S
asodw 01 ‘asiasadns 01 a8euew 03 A2 Y3 03 1502 3Y3 3sied 03 Su0S s} JuawdojPAap Jo 1502 asiel
01 U108 s3] "JUSWdO[aA3P J1WOU0I3 a1Is 03 SuroS Ajdwis st yarym uojlendads 1ano 1oy uoidussad
e s,1eyl julyl | ‘papuawwodal suollde aleledas £g sey It ‘suoliepuswwodal Adjjod alesedas

G/ sey ue(d siyL ‘Apead|e s300q ay3i uo Ajua(d st 343y} ‘SIUBWBAINDSI UOIIDNIISUOD ‘UDISIAIPGNS
‘sjuswialinbal 8eUlRIP JO SWIDY U S500Q Y3 U0 A[JUSLINI S,3BYM 1E JOO| NOA 4§ puy "AJessadau
Ajjeas s 11 1ay1aym s1 51yl ayjif [esodoud e uo asoduws pjnoys UOISSILIWOY 3yl 18Y3 1533 1541} By

01BISOA f

‘9p0J se pajuaws|dwl §| SUOIIPUOD

ano.dwi Aew 1eyi sa1djjod ppe ‘Sased awos ul pue
22ejd uj Apeauje aJe jey) suone|ndas usyiSuals
03 3435 sapalfod ueld oAosuy *(moyy Juawdopaap
-1s0d) 100 3wo3 03 pasoddns si (Mo} J1401s1Y)

ur sa308 1eym Ajuo ‘Adosyl u) ‘youns SuipsesSal
suol1e|N8as ay1 saquIsap Ajd1e4Nd3E Suulg Il

“1aumo Auadoud ayy wouy Aeme Supiel Suiag S| 99s ued | 1ey) SulyIBWOoS

S1 514} 0§ *0p 011Y3H s1y 51 5934 3y Jansieym op 01 233|1A14d 3y sey ay pue S Aadoad e

Sey ay JaAdleym JO S3ZI[BUUBRYD 3 JI U9aMISQ Ul S0P 3y Jeym puy "Aladoud siy Jo apis 12410 ay3 1no
31 .1 pue Auadoud s)y Jo 3pIs SUO U J31BM Y3 ¥ el 01 Al[IqIsuodsal e sey |enplalpul ue Julodpuels
31 Auadoud e wouy pue Ajizuspl o1 SujAsl ur wajqoud Jolew e awadaq s30p 3 0§ “I11els 10U 3l Asy)
‘punoJe anow op Aayz 12yl 0s ‘OpIs 4310 ay1 1e 3q Aew Asy3 JeaA 1xau pue JeaA siy3 aoe)d auo 1e

2q Aew soAo.ue ‘anow soAoute ‘sarow Asyl Ing sdew sey w34 wajgod 1ofew e s 1eyl os “alinbae 01
A13 01 Bui08 aJe pue 4o Supjeads 94,N0A 18] 91€1SS |EAJ BY1 AHIUIP! O3 SASAINS BAISUIXS 3l 03 SuloS
5,11 "JanA3leym 10 PoO|} Je3A-00S 9Y1 01 ‘pO0|} Je9A-00T 3Y1 AHIUBP] 0} puUe 103448 Paledl|dwod AL

B S| S1y1 "SS14epunoq 3pisino ayi AJlIuspl Uayl pue Moj SWN|OA Yl 31e|Nd|ED 01 OAOLIE B3 JO LOIIIIS
5042 3Y1 Suiyel Aq suop si AsAIns ay) pue ASAINS e aJinbaJ [0J3U0D POO|S 33 O S3LIEPUNOG BY [

suuig 3

*uo pying 1, ued Asys

puej Suiseydund aq 10u pjnom stadojanap ‘Aem
SIy1 U] "3|es 104 pases|as Suiaq pue| ay3 03 sold
sJa}4ng pPaliruap! pue soAodle asays adinboe 1ySiw
AuD 3y3 ‘payseal sjuswassSe ayy uo Suipuadag
‘padojaaapun ‘Jred 1sow ay) 104 ‘a1e JuswaSeue
pueq JO neaung ay3 pue 0dIX3| MIN JO 31els

31 Jo uonIpsuUN( ayl sapun Aj3Ussind soAodly
'soAou.e ay3 Buoje Auadoud paumo Aj@ieald ay3
40 ||e Bujseyaund AnD sy3 Joy |jed 1,ussop uejd 3y

") 01 1uadefpe pue| ay1 Suido|aasp yo a8ajialid Byl aaey 01 WY

Jo4 JapJo Ul pue| 3yl 31e21pap 01 JadojaAap e uo pade|d aq ||Im 31Bp 3ININy e Ul anss) oAolie ayl eyl
Je3J 3y} dABY | puR 33s8.J04 Ued | *pue| 3jealid sI 1| asnedaq ‘pue| 3yl Ang 01 SI2UNOS3J |BIdURULY SU)
put} 01 waigo.d Jofew e aq 01 Sulo8 5,31 saiuadoud asoy) alinbae 03 SulAll Ul pue S|ENPIAIPUL IUSIBHIP
0009 Aq paumo aJe jeyi soAodie U s|934ed 0009 J9A0 Sem B9Y1 1BY] PAIHIIUSP] J4RIS By ‘PI1USLIO
Awd Ajiaeay st wes8oud jo adAy siy1 asnedaq ‘A 4o Suipuny aya S| Bulyl syl UO anss| Jofew puodss 3y

suulg '3

vT/ve/9
DNIMV3IH dNgnd
NOISSININOD DNINOZ ONINNY1d



881

€ vT/¥/9 Buiuoz Sujuueld

‘UOI1EPUBWIWO0I3J AW §,1BY] ‘Wndads 3Y] JO Seale ||B WwoJ)

W04y |e 1] 1B J0O0| aMm 1Byl 3UNS Iyew 03 usaqg sey |ole) se snoipiise) A||lenba se aq pue awil syl
2xe1 am eyl 1uepoduw s Adgjod siy3 3e Supjoo] pue ‘|esauas ul Ald Jno ‘AJJUNWWIOD SS3UISNG Y1 o)
JNno Joj ‘Ajunuwiwiod Jno Joj 13edw] JjLoU0d3 UB IABY Op 3\ ‘PRAJOAUL 3¢ 03 Sul0S s| 1eym 1IN0 N3
Ajleal s,13| pue 11 1 400] §,39] Inq ‘papudiul und ou ‘st 3 se Buimojy J31em ay) 1els 1o Suljjod jjeq

3yl 1S pue |12uno) 01 pJemioy i ysnd Jou §,197 ) 1. 400| 5,197 "ue(d SIY1 3J0M O] SWI] Y] X4e} S 397

eliABYD 'S

‘seale
959Y3 AJI1USPI PINOM [9pOW UOI1BZII9}dRIEYD OACIIE
9y 219 ‘uo11e1983A pauslealy) ‘swioj pue| anbiun
UIB1U0) 10 UOISOJ 0] 9](RJISUINA DIOW SB PILIUIPI

3.e 1eY1 SUOIIRI0] JI1D3dS Ul 9g p[nom 3| ‘pieoq
3431 50408 9 J,upinom 3t ‘uleBy Ajedatouodd
Sy Ssauppe 01 sAem Auew aJe 3133 0§ "pue)
2y1 oseyaund pjnom A ay3 sdeylad ‘a1eqad xel
%0S € 01 dn apiroid OS|e SIUSWISEd UOIIBAIISUDD)
“j4ed 8yl usaq aaey pjnom 1ey3 Juswdo|anap
3Y1 JO B3JR JUSJIHIP B U Bulp|Ing SMmO||e os|e
pue| yJed pasinbau ay) se adeds uado 1ey3 uisn
"3WOS INQ INUIASI 150] BY3 JO |[e 410} dn axew
1,upinom siy] *3oeds uado o1 1uadelpe paledo|
Aladoud Joy ao1d 4ay8iy e Aed op pue pjnom
sJaAng awoy Sumoys ydeasad saus ueid ay

's1y3 91 Suiyrswos yym Bulo8 Ag A2 sy1 01 anuansa Sulduents

Ajlen1oe a.1,n0A ‘yuo4 os pue uo os ‘sywiad Bulp|ing ‘93] 10edW] WOJS BNUIABL WOJY 1JDUBJ 3, URd
31ep Ja1e| aWos 1. AJD 3yl 18yl 0S 13d4ew 3yl wouy Auadoid Suiaowsas Ajje1luassa a4,n0A 18yl 1 siyl
40 92uanbasuod papuajuiun 3yl Ing "a4ayl ySu Apuediusis Ajaad s1ysu sisumo Auadoud sieand
3y1 pa|dwiely 1sn[ NOA uoUBW 01 10U *" pue 19)JeW 3] JJO A||[1UBSSS MOU S| pue| 2yl Jjey 313yl
y3nouy3y peod e 3138 01 103 ||13S 9A,N0A “Ja4Ng B 918343 NOA ‘pue| 31eald Y] uy S 11 ‘OAode ue aney NoA
MOU 3SNEIDG 3INIINJISBILUL JO 1502 U] Pa|gnOp ISN[ AJ|B11USSS 1) S9SBD SWOS Ui ‘91enbapeu) Ajsso.d
Algeqoud s 31 ‘@3enbapeut si 1834 57 Jo Jayng pasodoid ay3 uolssnasip pue uolnejudsatd s,1ydiuol

uo paseq uiese ‘) Jo J|ey Jo 3 Jo swos y3nouyz suns oAouse ue ‘Auadoud a1ealud Jo 3391d e SAY NOA
31 ‘BuiAes s 3y se ‘s|dwexa puy "adueuipio ay3 Aq paidaye Anadoud aleald uo 10edwi aanedau Asaa
B 3ARY ||,21 “* AJaA B BABY ||IM S1944nq 3Y1 Ajjeaiydads ‘ino pajuiod uyor se ueld pasodoud 3y] *si1ayl Ul
11 1nd 03 Juem noA Ji ‘@iay W81 Jamsue a3 3AeY | pue 135se ALUNWWOD SIY3 JO dNnjea syl Ajlluenb o1
3[0BUN S| 3 1BY] S3S0[ISIP A|pa1}tWwpe ue|d 3yl pUe 243y} Ul 10| B PUNOJIR UMOJY] SBM 19SS AJUNWWO)D
e se soAouse Jo |eipualod [|n} ay3 ‘salieuiwijaad 3yY3 ‘w0 JUSJ4Nd S Ul 3dueuiplo pasodosd syl

Jamog '

vT/ve/9
ONI¥V3IH dNgnd
NOISSININOD SNINOZ SNINNY1d




882

v v1/v2/9 Suiuoz Suuuelyd

‘suojle(n3aJ jou a.e sap)jod

3Y) ‘@dueulpJo Aq Jou uojinjosals Aq paidope s

1 2dUiS -op 3,ued pue ued Aayl 1eym 3jdoad |23 01
papuaiul JaAau s) pue jusawniop Suiping e st ueid v

‘puels | auaym - Aw s Jeyl

0S "3 ssed 01 JUBM 3,UOP | UBY] OP 03 JUBM | JEYM MOUY 1,U0P | JI PUE OP PINOM | JBYM 01 SE JIe By]
utdn Ajjea. w,| 0§ *3eyl ap(aap 1,ued | 8s|3 ApogAue ueyl 21ow Ajgeqod s49dojaaap 1no wouy indul
91 P33u 3w "mouy 1,uop | ‘dn 3Wwod A3yl se s3ujyl 350y SS3IPPE IM SABW PUE S| 1| 1BYM MOUY
PINoys 3|doad "Jan0d 03 393[qns pJey A1aA 5,11 SUOITRNYS JUBIdLP 104 g 01 Su108 Buoz Japng
SU3 S 1eym ‘auoje aU0z Jaynq 3y isnf 'suiesw s1ow Sulaey ‘eap) poos e aq pinom 31 Suiuodisod
Auiul | ¢8utop ag pinoys Aaya leym 03 se Jie ay1 uj dn Ajjead sguy3 sind “"saxyew Jo 110 jey)

ueyd e sjy3 st Jo op 03 Jeym 3jdoad s|j23 1eys ued e Ajjeau siy1 s1-133(gns aAisuayasdwod Atane s,y

pJeag “Iswy

‘Aem

1e3.3 Aj|B3J B U MOJS |IM S3INID SBT MOY BPIA0Id [|IM JRY1 PUB AJIUNWIWOD JNO 104 LUOISIA & 3pIAcId
OSje [|Im 1l puy ‘Mol 01 3|qe 3ulaq 10u pue soAotie Ag sadewep ay1 wody suodsrold ay3 aaey
01532n.) se7 Jog aJniny e aplaodd |jim jey3 saansesw Sujuue|d ase asay uejd ay) 03 sluawanoadw
pue suol1sagEns ayl Jo 10| @ yum asiwoldwod 18913 uaaq sey asyl Uiyl | ‘1l aaoidde 0} s303
1PUNo) AN 3Y) UBYM UOISSNISIP BJOW 34 [[1S ||IM S13Y] PUE WESSNBU PE 18 U3aJ Sey UOISsNdsIp ay)
AUIYY | "UOISSNISIp S40W pasu am ‘swajqoJd Jo spupy [|e sh asned 01 Sulos aJe asay) 1ey3 ‘uolie|nSal
Yanw 003 aney am Jey) asuodsal |edidAy e si siy3 Uiyl | “siaAesAeu ayl Jo [e yum aa.8esip |

Adel1ad tuswd

‘uonenyis Alans uj paljdde aq o1

PapuL1u] 10U 31 SI3}NQ “43]|Jed PaIRIS SY "Al4e3|D
2J0W 51944NG pue [3pOW Lo1IeZIId}IBIRYD DAL
ay3 sute|dxa uoisiaal ue|d $T/12/6 Y3 Ajnjodon

‘310WAue piemloy) 08 3 19

03 30U pue sjy3 ssed 0} 10U PN NOA JI PUSLULLIODDJ 0] B3{1] PINOM | OS *MOU 1YS1J SPUBY UMO INOA w|
ssaumo Auadoud jo siyBi ay3 Supiey a4,noA uleSy ‘sade(d uj sauoz Jaynq 3004 0QS 40 00t P3su 3,uop
3M INQ AeM LiBWS B U] P3ZI|3UURYD 39 URD 3 ‘ABM IBY30 B2 3|1W JaLenb auo ‘Aem auo 31w Japenb
3UO0 MOUY NOA JspueaLl 3| 19| 03 3ARY 1,UOP 9M ING ‘OAC.IE UE JO SII3YISE Y1 3ARY 3M ‘UMOP

pue dn unu |13 UEd 341|P|IM Y3 1BY) JSUURBW U[BMIID B Ul P3Z|j3UURYD 3G UeD A3 ‘SoAoLie yum 3uryy
awes ay] "ujuswdoaasp ind p|nod ajdoad ‘uj swuey Ind pinod ajdoad os ‘uosead e Joy pazijauueyd
sem 3| *A3|[eA Y1 umop pue dn Jje JSpUBSW 01 PISN | PIZI[BULBYD SBM IBAY SPUEBID Oy 3L

‘ueqd siy1 wouy Aeme uofiezijpuueyd daay 01 SuiAil a1 Aay Ajjediseq ‘uoljetapisuod ojul el 01 3s|3
3uiyiswos "aow 30| e ueld siy1 DIEN|BAS 0} PISU 3M YUIY3 | pUB ‘BJ3Y puUE ‘BIaY ‘a13y 3q 03 8uj03
513U0Z J3ynq s1Y) Aeo sAes Jey1 319y S3IPNIS OU 5,313 L "9y PaqLISIP 10U 318 S3UOZ Jagng 9yl

suuig g

vT/v2/9
ONIYV3IH dINgnd
NOISSIAINOD DNINOZ ONINNV1d




883

S tT/v2/9 Suluoz uluueq

‘aunieu 1eyl

30 s3uiyl quswdopaap Jun pauueld e ‘93ueyd SUoz e Se YIns ‘pieog Siyl 840499 awed leyl s1asfoud
3ouan|jul p[nod juawnoop Adijod ay3 sdeytad 1eyl 93e4NIDE St Y UOYD JAUOISSILUWOD INgG "JUWNIoP
Ad1jod sjy3 Jo asneaaq paAe[ap aq 1,up|nom adAl 1ey) Jo 103foud e ‘OS 1S Aj1us.1Ind ASY3 se spiepuels
USISap JNO Ul PAUIINO S| YIIYM ‘SpIepuRls WNWIUIW JNO 0] 1ON41su0d 0] pales|qo aq Ajuo pjnom Asyj
"13foud 1ey1 1By 30U pjnoMm JuBWNI0P Adjjod siy] ‘@uoz Jejnaiuied 1eys Jo s3d)dsne sy3 yiesudapun
Hwiad Butp|ing e 4oy Ajdwis uj awed A3y} pue |Bj2JaWW0D 10 A[IWES-1}NW PaUOZ SEM 3] Jey}

awnsse s,19| pue Auadoud a1ealud sem 813y3 4 N0 1utod 01 31| pINoMm | ‘uoiiedayre}d Jo julod e isnr

s1280Y-uosllieH ")

‘pa1sanbad JI p3jNpayds g Ued s3U1IB3W [BUOPPY
"¥T0Z ‘0 AINf play sem Suiieaw siapjoyayels
e pue $TOZ ‘€2 AINr play sem 3unssw diqnd v

*W00J S1Y3 Ul S|enpIAlpUl 9Y3 pue yels ayl 3sSuowe Buip|ing SNSuasuod awos 235 03 J9ya.d p,| "uonae
10 2dA1 Aue 9y e1 am 31049 Ul s8ulleawW 3|dnod e 15e3| 18 198 ued aMm yulyl | "4y 1Y s1ap|oyadeIs
InoA aney noA puy ‘peozq 0s 1sn{ S| S1Y1 ‘SIUBWILWOI S pieag "JA uleSe 30uo 0Yda | pue JswWnIop
Sulpting e ||13s s1 1843 |15UN0) AND 3y1 Aq paldope uaaq sey 1ey) uswndop Adljod e 9ARY NOA

uoBI[D IS

‘SIUSWILLIOD apin0Jd pue [elialew oy}
M3IA3J 0] sa1unlIoddo Auew aaey siapjoyaels
0s ‘s8unaaw jndu; 21ignd ag pjnom 343y1 snid ‘sap

‘12uno) AuD pue Sujuoz pue 3ujuue|d AQ UO PR10A 3Q 01 9ARY Suole|NFal 9SOy 1U.1IND
SuiyiAue Jo 3oussqe ay) uj ‘suoiiejn8ad yum dn awod pnom wawdo|aadg Alunwwo) "uorle|ndal jo
3Nss| aY) ‘passaJppe ag 03 $3NSS| BYL 40J 24NNy BYI Ul s31UNLoddo 99 ||Im 84sY] ‘U puBlSISpUN | SY

auesdy Isw)

‘sJueuIpIO

Bunsixs ue Suipuswe aq pinom Ayjiqissod auo

pue ‘dals 1x3u 9yl 9q P|NOM 3| SS2JPPE 01 Moy ‘Jou
4| "} S3SSaUppE 1ey] duUeUIpIO ue Ui SulylBWos

10 uonje|ndal e Apeadje S| 243y3 JaYlaym aujwialap
pue ue|d ay3 ul aJe 1eY) $3101j0d 3Y1 1€ 300| 03
uael 2q pinom sdais usy) ‘paidope 24 03 34M 1 |

sueid

9y3 Juswajdw) 03 ualldm aq o1 Sujo8 suone|ndad aue woym Aq pue jujod 1eym 1y "uollejndas aunb
3Q 1,UpjNoMm {1135 31 INQ ‘SPewW SuoIIed|IpowW Bwos 133 3gABW pUE SUOI1SIND jse pue 1l INoge July)
pue 1| peaJ p,Asys adoy | [1ouno) AlD 3yl 03 dnt siy) puas am §| ‘a4niny syl ul ApogAiana Jo 1jauaq ayl
J0) soAouse ay1 jo Ajljenb ayy aasasa4d 01 Op 01 321U 3 P|NOM 1] Jeym Jo ue(d 1d33U0d B 240W SI SIYL

aueJD tIsW)

‘uiede pasinal
aq ued )l ‘Aja1enbape 0s op 3,usaop |[13S | Jl pue
SaNSs| 353y} sassasppe uojsiaal ueld $T/T2/6 3yl

‘pajpuey aq 03 pasoddns aJe sjpuueyd ayl

MOY 31e101p Ued AYd 3y} pue A2 ay3 03 Suojag pjnom SoAoUJe 3yl 1BY) PUW U| BIP| Y} YIm Suop
3¢ p(N02 UO 0S pue ) JO 150 3] pue pue| syl Suipiedal suoliei1odau jje yoiym ul sesse ajqedojansp
1182 NOA Jeym ui dJe Jey] 3S0Y) pue seale padojaAap Uil aJe 1eyl soAolle Jo soAolle padoaaap
Bunsixe Joj sue|d usam1aq spew 3q 340494941 PINOYS UOIIDU[ISIP JE3|D "SUOop 3q WIY] 335 01 3|

|12 3ySiw am 18yl Aem a1 ul SOA0LIR 3Y1 axewaL pue yoeq o3 ajdoad sy ‘uolieindal Jo Janew e se
10U Ajulenad Ing Adjjod jesauad e se 1da20e pUSLLIWOIAL pue yaeq 03 am j| 1980413 P|NOI M MOY 335
1,uop | "seaJe padoaaap ul Juasald 1e a4e Ydiym OACLIe JO SUOIIRS BSOY] J40 91lm 01 aAey 01 Sujos
Alqeqo.d a.4,om 1BY] UOISSIS YJOM 341 JOUE pIP 3l Se B 03 SW33s |13 3| "1ySiuo) siaxeads anly syl

Aq apew sjujod sy Joj AyzedwAs |elaueisgns aAey | 1ng siy3 Aes 01 uresd Aw isujede sa08 3y "qol dn
Sueq e suop 3A,N0A pue [01e) UBAIS UBBQ 3A,NOA 1By ysel daap pue peolq AjSNOWIOUD UB §f SIY] ‘SDA

aues) Isw)

vT/ve/9
DNIYVIH dNand
NOISSININOD DNINOZ SNINNY1d




884

9 ¥T/t¢/9 Buluoz Sutuueld

'sdnoJ3 Jsp|oyaye1s 934yl 2sayl
yim sduizeaw uo paseq ueld Jay 03 syuswiisnipe apew sey [|EDIN ‘SN [1aun pauodisod aq siyl eyl
uojlow e aney apn "21y109ds Auaa 198 03 A1l pjnoys am a4aym 19A Jutod e 1e e u) S4e 9M YUIY] 1,U0p |

aues) Isw)

‘paydope
u23q sey ue|d U3 JOYE UIAD UO J31B| PAIUISDId UBY) pue PAIMBIADL 3¢ 01 Sul08 aJe saidtjod aLd
mou noA eyl Sulyswos si siy] "uejd JuswaSeuew e s| s|Y] ‘SSUIY] ISOY] 3UNDP UBI 3M HUIYL 1,U0p |

AJRID4 tUSWD

s1y1 Juawa|duil 03 Sujpuny ou §,3J3Y3} ABP 33 JO PUB 3Y3 38 }| PURISIIPUN | SE JBY] JUSWWOD e 3sn[

‘apiroid pjnod i $3J3y Ul passaJppe aq 01 salojjod ay3 Juem am oq "sa1d1j0d Yulyl 1,uop piesag isw)
UOI1BWIOJUl 1BYM PUR UOP 3g p|noMm Buljapowt ay3 | Aue aaey 1,us30p 1l INQg SUOIIRPUSWIWIOID.L JO 10| B sey 1| "1 uo Aeu 1o yeah ‘op 01 8ul08 a1 ,am
Moy saqasap Ajuo ueld sy ‘siseq ased Agases e|  1eym Aj1oexa st siy1 SuiAes 01 umop awod Aj[eau 3,ussop ue(d Siyl ¢sn 03 }2eq PIssaUppe 3q 01 18yl
U0 2UOP B¢ PINOM pue ‘|edIuyID] dUND S| pue swil| Juem am op moy " Juem am op Moy ‘1a(gns Juepnodw ue aq 01 usddey SAU0OZ 194NQ YL ¢uO J3le|
saxel Suljapow ay] °SUOI1LIO| JO SADURISIP J3YNG papidap aq ||1m sSulys jo sadAl asayl 3eyl ** 1Byl SUOIIRPUSWILLIOIIL JUBM dM OP ™ BM Op 10 S3U0Z
noge saiyrads uieuod 01 papudiul 3ou sj ueid ayL| J344ng SNOLEA 3Y3 J0j BII3IID B U] INd 0} JueMm Aj|ENJIR 3m O( "dUO0Z J134ng 3y} SSaJppe 01 108 38,9 M
9w S1Y1 18 10N ‘ue|d IMOIS "ISWD)

vT/ve/9
ONIYV3IH dNgnd
NOISSINIAIOD SNINOZ ONINNV1d




885

[BAN}BU UlRWaJ P|NOYs SOAOLIE JOfe|A

‘uteld pooy4 e 03 Aliadoud jualund anow Aell oAodse SuiSueyd ‘0syy *sI12d0jaASP JSAO |04IUO0D BI0W PIBN

*U0|S0J3 |RJNIRBU 01 3NP ISB| PINOM JUIWISIAU| JNOA B31UBIENS JoU $90( [SaNbIUYIa] 24N3INLISRIUL US3JT 10]-U0 Suipiesay]

‘poyraw Suiaed sjy1 3de|d 01 33.48e pjnom U0 OU ‘0s §| s Sulned a|geaw.ad ulelulew 01 3502 JBYSIY e 343y S|

wodjiewioy@a|uniayuef ‘syuey] ‘ajqissod 4 ‘sassasBoud 31 se uejd S|yl uo uopewIOU| 128 01 SISI| |BW-3 AUE UO 3¢ 03 31| P|NOM |

aJnidnuiseqjul 3ing ueyi Jadeayd 10) e 5] 3 ‘sueaw ||e pue Aue Ag Alinladiad ul walsAs a8eulelp |eJN1RU UlelUlRW 01 3 P|noys [e0F Sulydieianp

"wiajgo.d/anss) ay3 Sunous) woly nsas Aew ydiym a5eWep JO SWUB) U] 2J0W YINW 1S0d pinod/Aetl Suiyiou Sulop ‘Mou 840w 150D ABW 31 3)IUM

soAoule |suueyd Jo aaJasasd 0 spuem A31D aY3 I Uo papuadap Ajjead pasamsue 24am A3yl Moy 1§ SUOIISaND 343 Jo Ausip

iSYUBYL 233 ‘IN1Q ‘@115 8y 0} uotie1uasa.d sy Supjey Japisuo) ‘sEUIIBaW Jaployaxels Je d1jgnd |eIauas yum siadojaasp g sieauidua a1eaSajul 01 uonsadsns pooo

SAdvd LN3JNINOD

youey ewouos 008z sndwe) esa|Al 1se3 Jova ‘wrdpo:6 — 00:9 ¥T0Z/€Z/L0
duizas |l induj s1jqnd uejd JuawaSeueln cAony




886

8 ¥1/vz/L3unddN d1qnd

‘andul

BpiA0.d 0} Pa1DBIUOD B ||IM SIBUMO Wep ‘paye.p s uejd JUBWSFEURW B UBYM 1BY] P1RIS SBY PUB 3NSS] SIY) JO aleme

SI N9 3YL "SSBIIE 1B[NIIYBA OU SUBSW YDIYM 'SI[ISLIDIDRIBYD SSBUIDP|IM 10} puswadeuew ag pinom Asyl ‘ssauiap|im ae
UBWNUOW 3Y] 4O Seale BWOS 3IUIS “SWep 3yl UieIUIBW O} PIP33U $S3IIE Y] JO ISNBID] SISUMO WEP |0J1U0D POO|} 01
UIBOU0) B 5| JUsWiaBeukw JU3WNUOA “(IN1g) 3uswaSeuely puel Jo neaing 's'n Y3 JO UOIIPSLN{ Y3 Japun aJe Asyl ‘ON

¢A12 3y Ag payjoa1uod
S3111UIWIE JUSWNUOIA [PUOIIEN UIRIUNOIA URBIO 9yl 91y

‘punj 1uswadeurw J191EMLWLIOIS B 3 O]

papualul 10U aJe pue (dIIN) Auedurod edueinsut ay) 01 08 swnjwaid aduesnsu] yoeq swniwasd JNoA 138 3,uop NoA ‘wie|D
€ 3|l} JSASU pue pUB 3dUBINSU] POO|} ABY NOA J| "83UeJnsut Y3|eay JNOA UO WIE|D [BIIP3W B JO 3JUBINSU| SISUMOWOY
InoA uo wie|d Jen3as e Sujiy 1] S| WIB(D 3JURINSU-POO|} B SUljly PUR 3IURISISSE JIISBSIP J0) PAPUIIUI S| 3JURINSU

SIYL 's8ulp|ing 3y} apisul s,3eym 109304d 01 Adjjod 91eledas e Ang 1snw siaumo Apadoud “Suipiing Jo swoy e 03 afewep
[eatsAyd 303.1p,, Joy sAed Adjjod a3ueinsul poo)y pAEPUELS Y] "SINII0 POOJ4 € J3MR P[INGS. SISIUS] PUB SIDUMOSLUOY

sd|ay 3| *(vin3d) Aoualy JuswaBeuey AduaSiaw [BIBPH aY1 Ag unJ s (d1dN) weiS0ud a2ueinsu| pooj4 |euoneN ayl

ssohAauie Burujeluew o3 08 3dURINSU POO[4 1,USIOP AUM

*191e3.3
aq Aew 1oedwi 3y weasisumop 184 ‘a8ewep 1o Ja3uep Aue 4O 22UBPIAS 23S 10U ABW NOA SBWIIBWIOS pUY 3Nl S| SIYL

‘|18 18 snoJdaduep AJSA 300| OU Op SI9Y10

3|iym 3urddoy Jano aq Aew awos ‘oAotie ay3 uo spuadap
J28uep 31 S3WIIBWOS :[¢dAl NOA B1aym s} Buipooj}
OAoJIe J0 J28uep 3Y) ABS NOA PINOM SNOLISS MOH]

oAouie jo 1a8uep 3uipiedas uolsanb AsAins UO JUBSWIWOD

'9p0oJa pinom Jeyl ‘Dwoy ajeAlid 9yl J0U pue JdHNg 3yl 5,1 1By

Surmouy ul LoJwod 51 343Y1Ing "yum uidag 01 0AoJIe U3 SUNEIM JeyMm S| SuLIIBUISUS JO 1I0S SIYY L4aNng Byl pjingad,
pue 32eq aWo3 10U pjnom AlD BY| "001 3P0 A|[BNIUSAD PINOM JaUNQ 3y} ‘@pous 01 Aduepual ay) sey oAoule ayi §i
1ey1aniys )| "pasaumo Ajaieand si Apadoud syl Ji op 01 3|qe 39 3SIMIIYI0 1,UP|NOM 3 18U} SSINSEIW |043U0I POO} [|BISU
01 Ajunprodddo ay3 aney pjnom A11D ay3 ‘Alsedoud paumo AR1ealrd Y3 pue auoz poojy JeaA-00T aY1 Usamiaq Jayng

B Sem 313yl Ji ‘os|y  "paJinbal s30unosal pue 1502 01 spaedal yum Ajjnjesed uopado siyl Japisuod Al syl 1ey) suenodu
1M Aym st sty] -aue sioumo Auadoud a1ealid 18yl Aem Swes 33 Uy *219 |0J3UOI POO]} ‘JUSLISIIOLUS SIPOI ‘DIURLUIIUIBL
o} @)qisuodsal 3q pjnom Al 3y ‘Au) 9yl 03 paAaauod a1am (AUe Ji) s1a4nq pPalIIUSP| pue soAodie J113ads j

‘[os|e apoJa Ajjeniuans
PINOM Ja}ng aY1] UOISOJa S| 843Y1 3sNedag "Jayng
B D49M 343U} J| 104 3|qIsuodsad 2q AUD 23 PINOM J1BYM

"00T1-8¢S Jo JI0'S8INID-Sej@zaAey3d] 18 zaAey) SOWE( ‘Ja1yd JUSWDI0UT SIPOD) Yl 03 1) Hodal
asea|d ‘Ao ayy ug assymAue Buidwnp [eSay)) 995 NOA J] *JUSLLISIIONUS SIPOI I31I1IIS pUBWWIOID] 1ey3 ued 3y i sadijod
uoddns pinom siy L wajqoad e s| soAodie ay1 ul Buidwnp syupya a1ignd ay3 Juaxs 18yMm 03 SUIMOUY Ul PaISaIaIU] 18 M

‘soAouue 1sn[
jou asaymAsans Buidwnp stassy] :[‘wajqoud e s| soAosie
3y1 ul aisem pue ysedy jo Suidwing] ASAIns Uo JUSWWO)

"88.eY23. Jayinbe pue ‘ain1anJ1seLUl USSUIS ‘UOIIBAISSUOD ‘PAYSISIBM BY] JO Y3eay ‘Alljenb
Ja1em se YdNns saWayl JSpeolq Yym s|2ap Juswadeuew 131emuwuols sjiym A1ages alignd yum Afirewiid sjeap (04103 poold

‘JUBWaSeUBW J31BMLLIOIS

puE |0JIU0D POO|) U33MIDQ ddUeOdLU| Ul 3DUBJ4IP

B S| a4ayy :[¢IUsageurW J191BMWIOLS PUB |04IU0D

pooy} 10} soAoJle aJe Juenodw| MOH] ASAINS UO UOIIS3ND

asuodsay /sa10N

uaWWo)

Youey ewouos 008z sndwe) esajp 1se3 Jova ‘w'dpo:6 — 00:9 ¥10Z/€2/L0

Suneal 1nduj a1jgqnd uejd yuawasdeuel oAodly




887

6 vI/v¢/L8undsiN dlgnd

*[B40°592N42-58|@||BIIWD ‘|[|BDIN

[04eD] awW 10eIUO0D 9se9|d ‘UOIIBWIOLUl PI|IBIBP DJOW U] PAISIIDIU| 348 NOA J| *[|]oM SB paumo Ajpieaud Ajysow s) pue
0A0.IY $33NJD SBT 3Y] JO UOISUBIXS U S| URWYOT U0 BZe|d OAOLIY pUlyag oAolle 3yl ‘|elauapisas Ajiwies-a|8uts Ajisow si
pue paumo ARieaud st it Suininge Auadoud Y3 o 150w Ing ‘AN 33 Jo AljjIgisuodsal Y3 i} SUOSHBQ|Y UIRA YMOU 3y}
Je3U 159m 01 1583 A1D 3y3 ySnouyi so2o8 Ajlsow pue oAolly BPaWE|Y Sy} JO UCISUSIX3 UB S| [SUUBYD ||eJ3n0 S9N sel ayl

‘oAoJJe |jejino ayL ¢s49dojaAsp
21eAld Jo |A7g 03 Buojaq ezejd puiyaq soAouie
0@ ‘soAolte J3A0 Supel A12 INOQE UJSIUOI B S| 343y

‘uoijuaw e aq Ajuo Aew 1 os ‘yej os siy1 Suipiedal
S9|pPN1S PuUNoy 1 USARY | "UOI1I3S 3sn pueq a3y ul sapdijod ysnoayl pue Jaideyd saduajjeyd pue sanss| ayl uj Yiog ‘uoisias
ued 2y ul ansst s1y1 Surpn|aul 3|IYUMYLIOM § 3] "pPassalppe Jou sey ue|d oAoule ay3 18yl auc pue jujod 1U3{|30X3 Ue Si Siyl

[*Aysadoud ayy jusu

oym 3jdoad ay3 sased swos ui pue sdumo Auadoud ayy
uo passed s1 3502 syl ‘oAouse/sdeds usdo syy uleiuiew
Jo/pue aseyaind 01 1502 PIsSEIIIU| Y] 01 P43

sapi|s 3ujod Jamod InoA Jo |eJ3AlS "Anadoud Y3 o
9oueUBIUIRW pue JusWwdo(BAap ay) pue Auadoud Jo 350
ay1 o1 Suippe ue|d oAouie 3y} Ul S9INSE3W 3Y] JO [BIDASS
99s| ‘au Auanod ayi mojaq Jo 3e 3Aj Auno) euy eyoq
Jo uonendod ays Jo uoiod uediudis v :uoisanb siy
paijlde}d Jayuny uoiSSILWo) poold Dva 3yl wody 918ng
|ned] ¢8uisnoy a|gepioye ssappe Adjjod syl ssop moH

"Ajusns paySiam aq ||IM pue JUNOII. OIUI UIXET BC ||IM SIUSWWOD ||e ‘ue|d 3y}
8u1siAaL U] "93e.edas 40 JUBJRYIP se ,indu; djgnd, pue ndul Jap|oYDyels, JPISUOD 01 RIS JO SNO3UOLID 5,1 *ss320.d S1y}
uj suapjoyayels auenodwi ase -- 2;Gnd 3yl ‘SpJOM 12410 Ul -- SIBUMO SSIUISNQ ‘SIUapIsaL ‘siaumo Anadoud [enpialpul ‘sap

‘sajyied
4109 wouy Indul 198 01 49PJO U} SISP|OYSHRIS SB SUZIID
pue siadojanap yum ue|d spim Ajunwiwiod e dojaaap noj

"1NSaJ B se Ajjusiaylp padeurw 3g pinom pue JuaJaylp

Adaa ale ‘pajendod ss3| yonw si 11 3aym ZL3 343 apIsino Aje(oadsa ‘AJunod a1 uj SUOIHPUOI Ing *saidijod pue s|eod
Joj 1uiod Suinels e se ‘paidope uaym/y ‘ueid s,A1D) 3Yy1 0100] |[Im A3Y3 3]qissod s3] "24ning 3y} ul 3ujod awos je ue|d

B U] 353491U1 PassaJdxa dARY JJe1s UoISSILWO) pool4 Aluno) euy euog@ pue yeis Juawiedsp uawdo[aaag Ajunwiwio)

dueid
uoneasasaid oAose ue op 03 Sulod Suluuejd Auno) s

Youey ewouos o8z sndwe) esaj 1se3 )Dva “w-dpo:6 —00:9 ¥T0Z/€2/L0

Sunasy Induj J1qngd ueld Juswaseue|p ohony




888

0T t1/v2/L Bunean duand

‘pasn ag pjnom 1 moy aq1asap Alea|d alow pue
1da3u02 sy Uo puedxa M uoIsIASS Byl "ue|d ay3 Ul pasodo.d [9pow UoIIeZII31DRIRYD OAOIIR Y] 4O UOIIUSIUI 3YI SI SIY]

‘sa|pnis adeutedp Jwgns 03 yuswdo|aaap
uo AjaJ Jou saop U Aem sjyt ‘s8eulelp pue soAodie
uo Apnis aAlsuaya4dwod e Op 031 SPaau AlD 3yl 3Al1|3aq |

'34N31n4 483U 3Y3 Ul UOIIeX3UUR Jayliny J0) suejd ou sJe 343Y] ‘mou| | Se Je) Sy "BUOp 3 },ued U ‘3|qeaasSe Jou

5] Joumo Apisdoud auo AjUo | “Wayl ulRIUIRW JO X1} UBD AND 3y 310jaq A1) 2yl 03 paAaAu0d 8q 01 aaey A3yl ‘(paumo
-Aj@3eald Ajjeizied 1o) psumo-Ajaieand ale speos swos eyl s) wajqo.d ay1 jo Lied 18yl pauie|dxa Asyl ing ‘s42y) Ino 08
01 pa||ed Bulaq ||eda4 3,U0p 5aNSS| UaWaSeurwW POO} S|puURY OYM SUBIDIUYIRL SuleauiSua ayl uswuedap syl ul Jaguo|
OU 3.Je UOJ1EX3UUER J9}JE 94341 IN0 PIYIOM Oym 250431 J0 Auew ‘Jjels Juawitedaq SH40MA J1|GNd Jud44nd 03 Suiploddy

*UOIIRISPISUOD 01Ul 3S3Y] 3XE] 0} SPI3u

1 s3juadoud asow saxauue AY) 3yl 3.1o043g ‘swa|goud
Supusiadxs ||11s a1e stoqudisu AN sSO0AOLIE pue

1I3A[ND SB YoNS 34n1anJ1sejul Jo Suip|ing olul UsAI3 sem
1Y3noy3 yanw Mo s193J1S dpis 01 3ul0S |)11s St 1l pue
MO|} 9Y3 Pa312341pad A3y "Il XI} pUB IR SWOI 03 pey
AlD 3yl uayl ‘pa1d3ye A||BDIISEIP SI9M SISUMOIWOY
‘[paxauue sem ealie syl uaym] ul awed A1) ayl

USUAM "J31BM Y3 103J1p3aJ pue Speod Jo SJed a3el 03 3ulod
sem A1) BY3 ‘eale uung pue 1330 esalA 1se3 ayl uj

*1ed 1sow

3y} Joj pasajjeun Yya| st oAouie syl 1nqg ‘paj|jeisul aJe ‘detdil se Yons ‘S9UNSeaw [041U0I UOISOID UIBLISI YdIym Ul ‘OAouie
,211SjBdNleU, B 0] 33USJ3424 SSWIIBWOS S| 249431 1BY] PPE PINOM | *pPaul] S1e A3y} SSWIIBWOS pue pazijduueyd sie soAole
paJaauiduy ‘saduespuly Jusdodolyiue INOYLIM J9pPUESL PUR MO|} O} PIMO}|E S| OAOLIE |BINIBU V "MO]} pUB UOI3RIDS3A
‘pues ‘)1os 204 se yans sajuadoud [eian||e [euiB1Jo 1l sujelUIRW OACUJE [BUN]BU Y "BWI0JINO Pallsap e 183 01 JapJo uj usisap
8upsaui3us yum palendiuew usaq sey 1ey) 0AOLIE |BINIBU B DARY ABW NOA ‘JJels Juawedaq syJoM d1|qndol Suipaoddy

isoAoudie
[BJNIBU "SA PRJ2DUISUS USIMIDQ DIUIBYIP Y] 51 IBYM

"3AI10adsuad sjy3 9 e3 Jou op sue|d paydope

Jay10 -Bujuuejd asn puej ut sjeod uowwod SujWoI3q B4 YIIYm JO Ylog ‘9oudljisal pue Ayjjiqeuteisns saaodwi yieoidde
Syl ‘|euoi3aJ pue paietdajul slow S| eyl JuswaSeuewl paysialem [BUOIDIPSN[-I}NW se -- aadadsiad Japeouq

B WwoJj Juswaseuew oAolle 1e 00| 01 Sujuui8aq ase sapuade Auely ‘paxauue sj pue| mau se 3ueyd 0} aNUIIUOID 713

9Y3 Jo saliepunog ay3 pue uimol3 s| A12 3y 'plo sJeah (T 1Sea| e aJe way3 4O ISON "Judwaseuew oAolie Sujssalppe
salo1jod yum suejd pardope sJe auay3 anJ3 s, ‘UOISAINb puoIaS INOA 01 J3MSUR Ul '31R1S [BINIEU SJOW B Ul SOAOLIR
199310.4d sdjay pue unJ Suoj ayy ul Asuow Jado|aAap ay] saAes Siy [ *SalasualdelRYd d1ydesSoas 53 4o asnedaq (elualod
JuswdolaAap pajjwi] aaey Aew jey) pue| Suiseysund ag Jou pinom JaAng ay3 yuswdojaaap Joy pue| Sujj3s 03 Jorid

ways 4o diysiaumo ujelss Jo Al 3yl 01 - AUue aue 3Jay} JI SIaNq 3|geINS pue -- soAolie ay) ASAUOI satauage asoy 4|
“INTE 3Y1 40 32140 pue] 31e1S IAIN 34 JO UoNIPSIIN[ 3yl J3pun {}11S SJ. 1eY) seae padojaAdpun u) SOACJIR M3) B 3Je 343y

:.mv_mu
3Y1 uo Su13souy suow Ind ou §,397,, ‘uoiie|ndal auow
10} P33U 3Y1 SI 1BYAA $AID BY3 01 soAodle 3yl 3AIS Aym

youey ewouos 0082 sndwe) esaj 1se3 J02va “w-dpo:6 —00:9 ¥I0Z/€2/L0

3unaaA 1nduj a1jgnd uejd yuawaseue|p ohoduy




889

1T ¥1/ve/L Bunesin olgnd

*8uipus1i1e U] 153J91U] UB PIsSaIdXa Sey OYm SUOAIDAS 0} PIPUIIXD 3q ||IM SUOIIRIIAUI
‘sgunsaw auniny Aue u| *a1eJedss 1o JUsISYIP 8¢ 10U pjnoys dljgnd [eJausd 241 pue SIapjoya¥ LIS Ja1Iea paule|dxs s ‘Sap

'sgunaaw dnous sapjoyaeis ul ognd apnjoul 8ses|d

‘8UOP UI3Q JOU 3ARY S3IPNIS JO sadA) 9say) ‘syuswilledaq uoelodsueL ] pue SYJOAN J1|gnd @Y1 Ul Jje1s 01 Suipioddy

isoAouse palsaaujduas
‘SA [eJnleu Sulujelulew uo wual SU0| JO 1503 3Y3 S! 18U

‘PadnpaJ aq piNoMm SIS0 UollezZ||duueyd
pue ulaautus ‘s|qissod 3)g1ssod Si SIY1 94aym SUOIIBNYS U] ‘93L1S |BJNIBU JI9Y3 U] SOAOLIE UIRIUIBW O] 5| 1Ud3U)
3Y1 9dujs Ing ‘soAosle Bulutelujewl Ylim Palejoosse $350D 3y} JO sisAjeue 31Wwou0Ia ue pawlopad Jou sey A1) 3yl oN

ésISAjeue 21LUOUOJ3 Ue pawJopiad
Al 3yl seH 41502 5yl 8q pinom 1eym paluawa|dwyi
9J9m ue|d Y1 woJ4 uollde pue sa1a1jod INoA |

‘Ayes8odol uo

paseq spJepueis JuawWwaseuesw uiela] pue ‘siayng saquiasap Jeyl a8ensue| ‘sisAjeue Jodsuely Juawipas e paisaddns Aayl
‘Aljeayinads *ssinnSiquie srowal 03 payiied pue uodn pasosdul 3g PNOd WY} 4O 3Wos Ing -juswdojaaap jo s1oadse
[B21UYI3) IS0 J3A0D Spaepuels uSisap ay3 ‘SHIOM 2l |qnd pue Juawdojarag Auunwwo) u y4els Suusauifua o3 Suipioady

ispJepuels ugisap ayl Ut 335 NOA Op S312UBIIIP 1_UMN

Youey ewouos gogez sndwie) esan 1se3 )Dva "w-doo:6 — 00:9 ¥T0Z/€2/L0

SuneaAl 1nduj o1gnd uejd usawadeuein cAoy




890

7T $T/T€/L BUN "AsQ "Bu3

"50E[d U] 2J€ suoloaold

urelad uaAid azjjpuueyd o3 uoldo ayi Suipiaoad(z: ) Adjjod e s)auay) | 'wa3sAs oAode (ueid aya
|EdN1BU 3Y1 32UBYUS [jIm 1BY] SOAoLIe paleudisap 01 Judde(pe 1UaWdo|3ASp JO) J31BMULIDIS Suiia|dw oo o) ss320.4d 3y} U] 350| 3q 1,UP|NOYS JaUMO ALI2dOL¢ "UOISID3P 18Y] 3ew 01
Su03s pue 3ujzijpuueyd uaym spiepuels udisap a|qixal} sazowold AD 3y, s81el1s| 1YSL ay3 sey saumo Aluadoud "azijauueyd o1 uolldo a3 1,usaop yep uejd Jusadin) .
$3(21|0d pue s|eog U Juswadeuel JaJemiLIols PUe S313I[11N ¥ U0I1D9S 01 UDJIaNpoaul oyl
[1usWwod JO ualUl UO Je3|d JoN] YIAI34 SUOIIUSIA B
. UOTIEI989A OAlTeU JO [IMOJ3 SUTJOW0Id pue Uols0io
Buiziwiuiw AqQ uoneZI|IqeIs Jueg Uj ISISSe |[IM SIYL "0ADLIR 3Y3} S3YIeal )] 91049 Jalem
MO[s 10 do1s 03 pausdisap uolInjos Jayze Jo Juswpunodw ‘puod Suij3ias e ojul agseydsip 5535 By{ew 1,Us30p — 0ACLIE 03Ul AIIBIIP 4O UNJ SF/eLISIP 3,U0p SAES 18 Ao .
19341Q 'soAo.se 01u] Aj10941p Jjound Ja1emuI0)s adieyds|p 10U oQ,, S331e1s v 0T Adljod
‘UOISIASL $T/TZ/6 Y1 U] “SuIpOO]) WE3JISUMOP PUB UOISOIS 3INpPad djay ||IMm Yydiym ‘cAoule
3y3 01Ul UIMOL4 JJOUNJ JO ALIDO|SA PUB BWNJOA 341 32npaJ 01 I Adjjod Y1 Jo Judlui By
‘siaumopue| Jo s3ysi ay3 Sunnosload jo adurpoduul 3Y3 UlR|dXD SIUSWILE]S
J8y10 ‘Awnsdoud aleanrd 139104d djay 01 si ue|d ay3 o sjeos paleis ayl jJo suQ ‘N0 91B153 |B3J JO 3N|eA 3Z|u30234 01 PasN .
uayel 2q ||IMm pue |BIuapIdIe St ) ‘91R1S3 |eal JO SN|BA DY SYSIUIWIP 183 1X33 SI 3433 4|
‘143 21e1s 10U sa0p ue|d ay1 pue soAoule ay) |je Suoje puej ||e aJinboe 03 Jou S JUUI soAoLE Suiseyaind Age[ .
a1 1ng "AuD ay1 Aq paseyaund aqg pjnod 28349 ‘Suoiienyis UlelIad ul Jey) salels ue|d ay].
SUJ3IU0I
ANl "sasn pamo||e pue s1ysu yum Auadoud s1eand ssouoe uns soAodse :[suuig 3ipp3] 43
$3SNOJSIYU/SILON SINIWINOD
212 @97 3unoy
D10 ‘1_uuag 491394
D10 “Ajjig elyselen
270 "J|eD2 joded
77D ‘1eAuseg euefus
D10 ‘zan8uiwoq ooy
juswdojaaaq suulg ‘suulg a1pp3
"0D) 18 UOS|I “U3((ng 3131814g
UOISNH UBuUUEBYOg ‘BJIBND MBIPUY
VYEHD1 ‘edineyD 9A31S
Suaaui8ul 1samyinog ‘oadwod jned
12d00) 1§ YUWS [[IY)ded ‘ZapurulsH qoder
13d00D) 1§ YHWS [|IYdded ‘eJ3.I3H epuewy
1UdWdo|3A3(Q 31ON BIISIS ‘01RISON uyor
J0SSy uouleiy ‘Aedaulig AdeliH
ulglo) uazjo ‘pegAny yeuor
:2auepuaie uj
vi/T€/L

*D0SSY SI9p[INCAaWOoH $3INL) Seq ay3 Jo sAdIYO
Sunoan 1apjoyaels ssadojpnaq siaauiduy




891

€T YT/TE/L 81N "AaQ "Bug

‘paisjap sem Adjjod sty

"Juawdo[aA3P B BuiuUe|d 94,N0A Uaym UOIJBISpISuod 0lul
pue| 2y Jo Ae| 3yl el 03 9ABY NOA 3snedaq ade|d soxel Apealie siyl 40 3wWos " "SUO1Iedo|
192415 pue seale 221AI3s ‘sBulp|ing ‘s10] InoAe| pue udisap ‘uejd =, ‘TT'T AJ1j0d : ¢

28e3s SuIMBeIP UOIIdNIISUOI BYT IV AT

¢paJinbad ue|d Sujpesd e st usypn :gS

"jujod SIy} 3 UMOUY| JOU 2JE §|IeIdP
}ey3 pooisiapun s 3] 'sadeis ue|d Jaisew pue 3dadu0d Y3 1B 3UIjINO Ue Joy syse Adljod ay |

"S95els 1e|d |eulj pue 1e|d AJeujui|a.d

3Y3 Ul J21| PRINWQNS B PJNoM Jodau pa|ie1ap alow v 'a3e1s siy3 1e Ajuo |enidaduod

s1 Apnis a8euleap ayi ‘suejd 1dasuod gnd uj ,sue|d Jaisew pue sueid 1daduod

aNd ul soAouse 03 suoiiediyipowr-aseuesp aulno Ajaea|d,, 6°T Ad1|od :[o1edsoy uyor] INT

‘UOJIRJPISUDD 10) 3D1IWILIOD MBIASI Splepuels uSisap oyl 03 Suoje passed
US3Q SBY JUWIWO SIY] "1uawanbal Ay e Apeadje s 3| 93uls paiajap sem Adjjod siyL

"00] $10323{{02 3PN|IUI PINOYS {S|e1Ia1Ie 3pNn|dul Isn] Jou pjnoys
syl ' s8uissoto Aempeol [elsa e 10y ss204d Sulieys uoiedo|je 1503, T°€ A2110d dd

*$34N12NJ1s Jusuewad

Aq paJaA02 J0U Seale pue seaJe pasedun |[e 104 JBA0D SAIIRIR83A punoJSHdeq aAneu syl Jo
%0 S9AI1YIE 18Y]1 LUOIIRIDTIA Payst|qelss aplaoad sieah ¢ ulyum 1snw pajue|d pue papaas
aAeY NOA ease 3y, SABS ‘G T'p'6 UOIIIS D9 3yl *5ieah € 01 8oue)dwod Jo) dwel) swil
3y spuedxa Ing (dJ9) HwI3d UoIIINIISUO) |BJIUID $IAJN SY3 J3pun padinbal Apeasje
a.e 1eyl suonendas usyi8uauls 03 saatas Adjjod g Adljod |, "BaJe Uaynqg paljIuspl ayl
UIyHM pa3an.43suod aq Aew 1ng ‘cAolie ue uo Alepunog 3uoz pooyj) JeaA-0QT paieusisap
941 3pISING S|IBJ} IONIISUOD, PESJ O} PISIADL UISG SBY £/ palaquinu mou ‘Adjjod Jiesy syl

‘U0 0S pUe SN
ui Suinind aJ,Aay) usym ‘001 1| Op 01 3ARY pPInom AL ‘[NJSS3IDNSUN URYQ "P1e1dFanal
01 3{nouIp Aan pue Aj3sod Asan s 31 - Adjjod Buisinal 515988ng Juswade|das uoiielagan

uo {6 Ad1j0d "Ajie|d 01 siy1 asialy “ue(d pooys JA-QQ0T Y3 ul §)1edl ou uo z'Z Adljod 193

*s31pn1s ay3 op 01 Suipuny Alessadau ayl Suipul) pue ‘sapepunog
pooy} *JA-Q0T 23 wol) weasisdn ABojolpAy Jayuny 4oy s|[ed uoisiaad ueld $T/T2/6 92Ul

‘siy3 op 01 payljenb wuy Sulaaui3us 01 1N0 08 01 SPAIN "}elS
uo Jasu8ua A30j0ipAy e aaey 1,ussop I ‘ASojoipAy ayi op pjnoys Al dew ayi uo jou
51241 0AOUJR [|Iypues 2y} jo uojiiod e sy 94y Aliadoud sy jo uojiedipap Fulpieday dd

21qnd ay3 4oy saniunyoddo soeds

usdo pue yJed apiaoad 01 uolssiw s,AUD 343 4O S|eod Y1 01 Aj1e3.13 S9INQLIILOD PUB| 3y}
YoIym Ul suopienyis utenad uy pasodoud aq Ajuo pjnom Auadoud aiealtd Suninboe ‘saoqe
pajou sy "uopesuadwod ||ny Inoyum Auadoud sread Jo uonisinboe ou 3q pinom sy L

"|oA3| |e21UYDD1 BJOW BY3 38 dUOP ApNIs B 9q 01 spaau aiay] ‘Aem Ajuo ayy 1ou

1nq ‘Aem BUO ale siayng "}l Op 03 Aem auo isnf ,ust 213y "uolesusduwod/uolzedlpisn|
pUE SNX3U YS1|R1SD 03 UdXR] 348D 3¢ |[IM 3434} ‘SUCISIIaP UoIeIIPap JO uoiiisinboe

S1 2433 3WIAUY ‘snouas Aaa st s1y3l Aldadoud Bujsiwoldwo) [Aladold juaanfpo fo
uoiysinbap bupisabbns Aaijod pasodoud upbld oholty ay1 pup Aadoud aioand uo suaddoy
10YM 31D32ip 30U pjnoys A ay3 104yl JUaW W0 03 duaiafal uf] :[1eAuseg euelis] gs

*UOISIABI 1UdJ4ND 3Y] Ul YydJessad
Ag pavoddns Ajjny st siyl ‘palennueIsgns aq pjnoys pue Ajauenb o1 pJey aJe soeds uado
0 S1J3U3Q 3Y3 18Y] SIUBWIWOD SI3UOISSILIWOD 778 d 01 asuodsad uj uejd ay3 Uy papnidul

aJe adeds uado Jo S31JaUS( WO dY) Sujpiedal ejep sy “SOA0LIE pazI|BuURYD ‘SA

[edN)BU JO SISA|eUR 1J3USQ-150D B 3UOP 10U Sey A3D Y1 ‘SHI0M 2l/gnd uj Jje1s 03 8ulp1oddy

‘soAoJJe 2y} Sulinboe Jo sisAjeue 11Jauag-1502 & 9pN|aul p[noys nNoA 1o ‘ueid ayy
ul aq 3,upjnoys adeds uado JO S1iJBUSY DJWLOUOID UO U0IIIBS ¢ PAZI[BUULYD SNSIA 31R1S
jednieu J1ay3 Ul SOADJLIE JO 31j3USq 3502 343 N0 paund)y AlD aul se ([oadwod |ned] dd

‘paidope si 1eyl ue|d AisAa Ul Jeys Jo AYljigissod 3yl SAem|e Si 943Y1 ‘SaA

Aj121418
240w 371 ‘“AjJuauaip ue|d 3yl 194d433U) ABlU UOIIBJISIUILUPE 1X3U 1BY] PSLIIOM .

vi/Te/L
*20SSY SI13P[INQIWOH S3INID SET 3Y3 JO SINYO
Sunias Jopjoyayels siadojanaq siaauidul




892

T VI/1€/L 8UN "AaQ "8u3

.'SIseq 9sed Ag-ased e uo yJed Jeaulj e Jo ‘AJAIDBUUOD puE s|ed]

‘92eds uado 93euS|sap 031 s1ado[RAIP 0] SIAIUIDU SE SIdAJRM 1UBWAO[aASP JO 5334 19edWi
»Jed paidope asn,, peaJ o3 pasiaal sem (9°9 mou) 4°g Adjjod |, 'ssipedoad a1ignd lsylo

01 UOJ333UU0) [eanleu e se sadeds uado pue SoAoule 32|11, PeaJ 03 PISIABI SeMm Z'g Ad1|0d

. 9582 Ag ased, ppe agAey U1yl [uoisuyor] yJely saop 1eypy sasodind

d1403ds 10y pasn aq Ajuo ued $39) 1aedwy ,Jed Jeaul) e Jo s|ied) ‘@deds uado paleudisap
10y 583} 12edw yied paidope 521110, 19 Adljod ‘papus uado 003 S 3|qissod se

yonw sy ,a)qissod se yanw se soAouse Sujulejutew Ag saoeds uado U, 29 Ad1{0d AT

"1} ssaUppe suolie[nBaJ JUSIND 3dUIS palaap sem Adjjod ayy

“Uoiigo
1594es pue 153q ay] s| adeaspue| a3 SuiSueyd soWIIBWOS "2INj0sqe 1,usi 3| ,adedspue)
jednieu ay3 Jo uoideloLd $S2U3S 01 SpIEpUEIs JUSWHO|3ARD puawy, T'y AJljOd :dd

‘03
01 ApeaJ 3J3y3 uollewJoul 3yl SABY pue 1s.ly AS0j0ipAY 3Y3 Op ‘SOADIIE BY]) BZ/11401d :dd

159 sAem|e 1,ust 3saydiy ‘Ajjesiwouod]
‘lenoidde a1e3s 9ARY 01 9ABY am ‘pur] 3Y3 1IN0 BulSea] S| 31R1S 3Y} BJaYM SUOIIBNIIS U} :gS

‘15J1) pazA|eUE 8q PINOM SB3JR 350U} JE3U SOAOULY "I3lJea padojpAap aq
031 A|21| 150W st pue panosdde usaq Apealje s,1eym 1e Y00 PINOM AN :[J|BDIIA [04eD] IND

sued
juawaseuew S|yl JoJ 1541} SUWI0I SOACLIR YIIYM §UOIIeziIIoLd JO puly AUB 349Y3 S| dd

*SUWI| AND 3Y) Ul aJe Jey3
soAo.tse Jofew ay3 ssaappe Ajuo ued AD 3y 32y} 330U SaxyBW uoisiAal uejd ¥1/12/6 94l

*"599} Joedwl »Jed 235 03
Juem ,uoq 'soAouie Jofew ayj Jo |8 Jou ‘Um0l YSNouyl Mo|} 18Yl SOACIIE  3Je 31ay] 1S

ipeouq 0ol aJe ueid ayy Jo suied 1eypA :gS

"peo.q 001 51 ue(d 8y *ssa30.d B3 Ul AjUBS 3J,9M USYM PBA|OAU) 3G 03 PI3U 3N (DS

*191199 9Y3 UOJIEDIUNWILLIOD 310w ay] a8endue| awes ayl 3eads 01 spaau JUOCAISAT :g3

‘SpJepuels UgIsap 8yl ul S93UBYD INOge ¥|e] 0} Ul W0 Oym
s12aui3ua yum angoelp usdo ayj Aofus | pue suejd aSeuiedp malnaad | :[Aj1g elyseieN] gN

"Paysiuiy 1sowie st SulylAiaad usaym a3els uondope Jo 85e1S SUOIIBPUSWILLIOIR
3Y11y '21e| 001 5| Allunuoddo 1ndul 1ey) 93udIadxs JNo uaaq § 3 ([BIABYD 2A315] DS

‘'sage)s Alies syl i1e
PaAJOAUL 3( 03 101335 31eAlid 3y1 1oy Jueliodwi S 31 ‘pasIARI aue spiepuels uS|sap Sy CIAIf

"34NJINJISEIJUI UDDIS SSBUPPE [|IM PUB UOISIABA Ul AjJUSINI aJe spiepuels udisaq :gs

*$$330NS YINW INOYUM Ing 31043G
P31l 3A 2\ 'SpJepuels uSIsap 0] pappE 3G 0] SPA3U pue ul-Ang SYJ0AN I1ignd pasN
. S|esodoud Juswdojanap ojul ainonJaiselyul uaals ajelodiodu) ™, HT T AN Od : é¢

vr/ie/L
'J0SSY SI3P|INGIWOH $39Nn4) SB 9Y1 JO SAIANPO
Sunaa|n 1apjoyaels siadojanaq s19auisul



893

ST vT/T€/L 3N "A3Q "8u3

pa13|ap sem Adjod siy|

'$$220.d |R1UWIGNS 3Y] JO JJed paJinbal e s1 11 92UIs 3 219(9p
01 3pew uo1sadansg ,'saunseawl Juswadeuew 191em WI0ls 93el8alu|, °0T Adl[Od : é¢

pa31siap sem Adjjod siy.

uswusdi|e ay3 SujSueyd Ag 1edwy 3yl SZIWIUIW NOA SIWIIBWOS
. "S|auueyd apis |esnjeu pue soAoude jo Juswudije jeuiSiio uie1ay,, £'6 Ad1j0d AT

“eaJe 1y} uf sWa|qoid BUlpoo|} 8yl a|puey
0} PazijBuUURYD 3 01 BARY [[IM 49104 O 1Sed ‘Wealisdn Jayun} 0AOLIY ||IYPUES :dd

‘yred 0AoLle BPISINO [RINIRU BARY URD (A

W« S9suodsau

poo|} 31qe3pasdun pue mau a1eaud Aew yied aSeuiesp e Sulaly -adeds uado pue
sieligey ‘@injonisessur a3eAud pue aignd 01 s1oedwi 3SISAPE OU Je 313Y3 pue ‘Aljigel|
pue plezey 9|qeUOSE3. INOYIIM 3¢ 0] UMOYS §1 UOIEIIJIPOW B UdNS §53|Un OAOLJe [BINJRU
e I3}[e J0uU 0Q,, pead 01 pasiaaL sem Adjjod sy *AlesSsadau 3Je SaUNSEaL YINs UaYm o,
ue sapjao.d 7'6 Adljod ‘a1aymas|a pue Adjjod snojaud ay3 Ut palou Sy "3SeI 33 10U S] SIYL

"91B1S9 |23 S1Y SN 03 J8umo Auadoud 1oy Alljige sa1euWlD
SIYL ,'SSa[un pamojje aq jou p|noys Aemaseuelp [eanieu e Suualy, "76 Ad1jod 193

“Ule1I2Y 3y} JO
300| |eanieu ay3 ujulelUleW 3|1ym OAO.LIR SY] 01 SUO|IRI}|E SLWIOS 1O} SMOJ[E UOISIAS SIU|

. olisi[elnieu,,
01 ,|ednieu-1was, 98ueyd ||, , " "UOIIPUOD |BINIEU-ILLIS JO [einieu e ui, T'6 AdIjOd [IND

H o1 qem
03 9|doad pajuem Ayl — 10| Supjied e Juem 3,uUpip A3y "Jed sueialaA 1e 10j Supyted
e J0j 1481 031 pey | "Supjed paJeys pue Supjied jo Juswadeld Suipiedau ¢°g Adljod 193

‘uofiens 3yl uaAig JoJ pajjed aq 1ySiw 1eym uo paseq Jadojansp

9y} 01 dn ssj3juawe f1esy SuipiedaJ uoisiIBp syl saAe3| iyl ‘uleSy |, 'suelisanba pue
$39[2A21q ‘suelsapad Joj saniuawe je.l alerdoidde ssnasip 03 spooyioqydiau usdefpe
Ytm 133w ‘ssa004d ugisap juawdoaasp ay3 Suunp 3jqeoyjdde a1aypn, pead 01 pasiaal
sem £'g Adljod ‘saliiuawe |iel) apinoad 01 Jadojaaap 3y3 sa1esi|qo Adtjod ayi ‘UM Sy

") Buna|ap 51s988ns ,"sAempeoy ssoud sjieJl UelIISaNba pajeudisap siaym,, £'8 A2110d 183

"233 ‘sjieJ1 o @duasaud ‘Indu) pooysoqySiau uawdojansp

2yl JO UONeIO| 3Y] UO PISE] 3Q PINOM SIYL *J0J pa|(ed aq JySiw ,sainseaw aledosdde,,
1eym o} se s10qys1au Aqesu pue siadojanap ay3 O3 uaISIIap 3y} SaAe3| siyy |, "Aujigow

pue 5s933. ‘A19jes SZJWIXBW |[IM 1BY] SSUN1E34 JBY30 40 sjeus(s uoyng ysnd ‘afeusdss se yans
sainseaw 33elidoidde epnjoul 01 s3UIssold oAodse uBIS3Qg, peaJ 03 pasiAal sem 7'g Adijod

) Bunajep s15988ns |, s8uIssoud oAoude udisaqg, ¢’ Adljod 193

"sysed pooyioqysiau 1oy pasn AjeatdA) aue s394 1oedw yled ddujs siseq ased Aq ased,,
8uippe pa1sa33ns ay pue ureSe UOISULOS Yl 01 PAY|e} | ‘BUlIDBW Sjy3} O JUANbasgns

*S|leJ} pue syued 01 paiejas
saiojod syl panoudde s,oy pue saoijod 3yl pamainal pue ue|d ay3 pead sey yen (D

vi/T€/L
*20SSY SI9P|INGAWOH S33NJ) SET 2y} JO SAIIHYO
3unaa|A 19pjoyayels siadojanaq sisaauisug



894

9T ¥T/1€/L38UN "AdQ '8uU3

‘paiou noA se 31 3ujop

40 3yes ay) Joj Juriespd sdjsy Ing papasu uaym Suipesd smoje Y |, suwsad Suipess Suinss)
240320 pa1ywgns uaaq sey (vVd3) Aoualy uoi1da3oid |eluswuoJiAug ay3 03 (JON) uaiu|

40 33130N B 1By wiu0), :Aj1enbape anss| siy) sassaJppe uoisiaal Adjjod ay3 Jeyy adoy |

'2Uop aq 1,upinoys 11 Sulop Jo axes ay1 4oy Buiel|d Ing ‘uollesilw 1U3WdOo]IAIP 34NINy
104 JO |1} 404 |IOS 24} PISU 9M SDWIIBWOS ,*Bulpedd suniewsauld ploay, OT'0T Adlod idd

pa13f3p sem 6°0T Ad1jod

"Buns|sp
s15a38ns ,'s||l4 pue s1nd 211seup Suipioae Aq pue Buipesd sziuuln,, 6°0T Ad110d tINT

1RINJJE 3I0W WIY] 3BW 0] S31J1j0d 3SIA3J UBD SN (IAID

"s3ulAes 150D pue uoj103104d pooy} jeuonyippe apiaoad ||im siyl “ueld

wesdoud §¥2 ay3 ut se3esd JuswsSeuew ayl Suindope s1oafoad asoyy Joj weaSoud (syYd)
wa3sAs Juliey Ayunwiwiod/yINad oyt 01 sHpas Alddy "g'0T  "Jo1em wuols wouy sjuein|jod
92npaJ 01 adueldwod SIAJN 01 Paiejal (SdINE) S92110eld JuBWSeur 1s3g 32404U3 '8°0T
*sAem a8euelp jeanieu

43410 J0 soAoule uodn JuaWwydLOIOUD 3SNED J0U Op A3Y1 1BYY ABM B 4INS U| S||14 3J8]d *£'0T
‘suwsad Sujpesd Buinss| 910599 PIINWGNS U] Sey

(vd3) Aduasy uo11931044 |RIUBILOIIAUT 3Y] 01 (JON) JUS1U} 4O BJ1I0N € 1By} WUOD "9'0T
‘ule.dJal [eanleu 3yl Sujydlew pue ‘aulj moj; oAodle ayl

01 Sulpua® ‘Wo0q oAoule a3 ojul Aj333]dwod saunonJis 38eulelp puaix3 ‘g'OT :pead
mou Asyy ‘pasinad Jo palajap aJam s31o(jod Bululewas ay3 ‘(JUsWWod snojaald) 50T B
¥'0T 4O UOISIABJ 3] 01 uollippe u| *oAodle a3 Bupaius wody syueinjjod jusaaid pue oAotle
ay3 jo Ayu8a1ul 8y 199104d (SaJnsesw [0J1u02) syuswanbal 3say | ‘welSold Ja1emulols
(S3adN) wa1sAs uojieulw 3 a84eyasig JueIn||od [euonEN 3Y) Japun paie|ndal aJe ‘9|es Jo
1uaWwdoaAap 40 uejd uowwod Jagle) e Jo 1ied aJe 1ey] SIUS J3||BWS JO ‘S3JI8 3I0W JO 3UO
g4nasip eyl (3uljidyo01s pue ‘uijeaedxs ‘Buipesd ‘Sutiea se Yans) S3IUAIIIE UOIIINIISUOD
Wo.) S98IRYDSIP J91BMLUIOLS (WIS |BISUID UOIIINIISUOD) DD 33 JO sluawainbal
Apeauje aie yd1ym s2UNSEIU |0JIU0D JOTBMLUIOIS YIM Op 01 aAey A3yl ,'pue| 3yl

40 sa13s(910RIRYD [RINYRU BY) puk Alljenb J31em 105104d 01 JJO-UNJ J91BM pUE UOIIRIUSWIPAS
‘uoisoda ‘Ayjigeisul adojs pue |10S azZiWIUIA,, (0T TVOD Ssaippe sapljod asay).

$SO0AOLIR YIm Op 03 9ABY $T:0T N4Y3 6°0T OP YA (AT

uleJJal |ednieu 1) pue
I0VSN ,wo0q oAouse ay3 03ul A|919|dw 0D $3Nn3on.1s @8eulelp pulix3, 8'0T Ad1|0d 193

.'U011e1953A 3AlEU JO YImolad Supjowoud pue uoisoss Sulziwiujw AQ UOIIRZI|IgRIS Yueq

Ul 3SISSE ||im SIYL ‘0Ao.Ie BUY) SaYIeaI 1l 81033 Jalem mo|s Jo dois 01 pausisap uojIn|os
43410 Jo Juswpunoduw ‘puod Sul|139s e 03U) paldaJIp 3¢ pinoys 1uswdolaaap juadelpe
wouy Yo-unJ o a81eydsiq 284eyds|p 19941Q "SOAQLIR 01U A[3IBIIP JOUNJ J21BMLIIOIS
98Jeyds|p 10U 0Q,, SPESJ MOU PUB OM] B3} UIQUIOI 0} PISIABI 31am §°0T pue §'OT S3121|0d

.~ S0A0ULE 03Ul AJ323.Ip J91BMWIOLS 3840YISIP 10U 0@, 0T
Ad1j0d 01 Jepiwis si siyL U luswWdoPAdp 1u3delpe woly Jjo-unl jo adieydsiq, 9'0T Adljod

vI/TE/L

*20SSY SI9P[INGIWOH SBINI) ST 3Y} JO S0
Sunsa Japjoyaers ssadojanaq siaauiSuz




895

LT YT/TE/L 8UN "ASQ "Bu3

“Ajljdults s{ op 03 3Uly3 153G 34 ‘g3

‘A|l21enbape

9NsS| aLes 81 ssaUppe s3)d1|0d J9Y10 asnedaq pala[ap sem Adjjod sty) ‘sasuodsau

Pooj4 2|qe1dIpasdun pue mau 31eald Aew yied ageulelp ay1 Sulaly ‘weaJisumop
sjuawdojanap Sunsixa uo aney Aew S1USWAO[ABP M3U Jey} 39edW| POO]) 3Y3 BZIWIUIW

01 J3pJo uj ‘s|]aulieyd 3pIs |INJRU PUR SOAOLIE JO 1UBWUSI|E [BUISIIO UIRIDY, peas 26 Adijod

'a4Nns axew 03 Aem
Aluo "w dz1I3uueYd NOA quawudie jeuidlio 3] UleIR] 1,U0p NOA §| " S|BUURYD 3PIS [RINIEU
pue soAoJte jo Juawudije jeuidLo uleldy, /£'6 Adod 01 BuiaRy [plegAny yeuor) yr

SO 11ILITIOD

M3IA3J spJepue)s uSisap a3 03 Suoje passed sem 1pPaJd JO BNSS| Y| "PAMO||e aJe Aayy
g A1D 9y Aq padinbau 3,usle asay ] "ad130eId JuBwaSeURIA 153G Yd] Ue S| (uonusisiolq
40} Suipuod 10|-uQ ,°133BM WIO1S WOy sjuein|jod 3npaJ 01 92uel|dwiod SIAN

03 pa1ejad (sdINg) s32110edd JuswaBeur N 3538 3240ju3, peaJ 0] PasiAal sem Adijod sty

‘UPaJd %0T & aA1 Ajuo Asyl mou 1y8iy ¢Sulpuod 10j-uo
azju80da. A1) 8yl |IM |, "sa18a1eu3s Bujisaniey Jalem 10j-uo usawa|dwi, ¢T°0T Ad1jod INf

vT/TE/L
*J0SSY SJap|INGIWIOH S9INJ) Se 3yl 40 SO0
Sunas Japjoyayels siadojanaq sseauiduy




896

8T Buneaw $1/ST/0T 01 pa1ejas SIUSWWOS ssadojanaq

"98ewWep poo|} 01 3np sujedas 0} PA1RIIOSSE SISO 3INP3J OS|E [|IM ‘paruswaiduwiy 41

‘ue(d s)y3 U1 s31d1j0d 3Y3 JO SWIOS INg "43Y3 ApRaJ|E S| 1ByM Suiuteruiew Jo ueid a8eujelp
e uriedaud ‘aeis [einjeu e uf oAoule ue Suidasy ‘jauueyd e Suniaaui8us uaym paAjoau)
51502 sAem|e 3.4 3433 ‘S3A °||e JOJ 11 SUBYISUSIS BUO IO} 1UBWISIIOIUD SuiuayiBuanis

0s ‘SuU01 e|N3a. BLIES 3Y} MOJjOJ 01 BARY SJoUMOpUE| 3leaud pue AY) ayL sa18a3elis
[043U03 poO}4 433139 pue uol1ra304d 32BdS Uado spoddns o) jqnd ay3 pue ‘piemioy

11 Bunig 01 yje3s PIIdRJIP Sey pue 3y spoddns [1UN0Y ‘suoiiengad Sullsixa uayiSuauis

[11M 34 38| sue|d snojasd yaym JuswsSeurw J91EMULIOIS PUE |0J1UDD Pooy 0] Yyoeosdde
|euo|33. 210W ‘J9pRO0I] B S3YEL 1] [SUOSEA |RIIASS 40} pasodoud 8uaq s1ueid ay

‘pasodoud 8uaq st ueid ay1 Aym

uofsanb am ‘juiodpuels 1503 e wouj [eansesduw st ued ay3 4 ‘Aldwis aunD ueid su3
Ul yHoj4 19s sapjjod pue sjeod ayi Jo uonejuswa|dwt Jo sisumopue| a1eald o1 pue
A31D 341 011503 BY1 JO UOIIEIIPU BLWOS JO) PAXSE dARY DM ‘STul19aW snoaa.d U) 7

‘spoyisw ajelidoidde 19Y10 J0 ‘SJUBWIRIIY |0JIUOD UOISOID SuliaauISua

‘pue| 3jJed se ) Suisn Ag paysiidwiodde aq pinod siyL “padinbal aq Aew uo139104d UOISOID
Pases.dul yalym Ul spue| paumo-AjRlearid padojpaspun Uo seade d14199ds aq Aew 243y}
‘JanamoH “juawdoaAap Joy p|os SI pue| Juadefpe a1052q (A1) 3yl 01 paAaauod Ajgeqoud)
1USWAO[2A3P WO.Y UMBIPYIIM SG PINOM 1BY] SOACLIR |AF1g JO 9135 JO Seale paij13uap)

01 Ajdde pjnom |043U02 UOISOJ3 [BUOLIPPE IO SISHNG 03 Pale|aJ S3I21|0d “a10W]|id

pue ‘se3nLio] ‘euy euUOQ YINOS 23U} IPN|IUI PUR| [AITg OIUL PUSIXS JBY] SOAOLIY "pue|
93835 UO OS|e 2Je S0A0.IY 2J0W||l4 pue se3nJo | 343 JO SUOILIOG *SOAOLIY (3404 YInos)
$33NJJ SBF pUE epawely sY) JO suolod S3pN(aul Yaiym ‘ease SBISIA DU} UIYLM S| pue)
91E15 3Y3 JO 1SOIA "spuej dlealad padojaaapun e SOAoUIe 3S3YL JO YoNW MOY JO ISUBS
121134 e 198 pue elep pue| 3y} MaIA3L [IM | ‘YT/T/0T UO PASSNISIP 3M Sy "S3LILING L]
J3]jews ay3 Sujpunosins Juawdolanap aJow Suimo|e snyl ‘pa1daiold aq o seale
9Y13npaJ Jayuing [IIM s1YL "OACLIE B413US BY] J0U ‘Paldal0Ld 3G PINOYS YdIym seale asoy]
8ulaq se soAouse Jolew asay] Jo SWals ulew sy Ajnuapl Ao ay1 1ey1 Suipuswiwolal
Adljod e sapnpaul ‘gz 120300 Palep aq ||IM Ydiym ‘ue(d Y1 JO UOISIASL X3U 3y1 ‘uonippe
up ueyd Jua.1und ay3 ul papn|aul soAoJJe JO 1s1] SIY1 Yiim 33.5esip 10U Op ezleq vaqgoy
pue 3y “jJewusq uelsg 01 Sulploody “ued oAodse Jolew e uj papnjoul aq 01 3504] Se
depy uoledy13uap| JOpLLI0) 0AOLIY JOfEIA BYY UO pPalyIIuUap] SB SoAoule tofew paweuun,
pue ‘cAoLly Weq 31317 3Y3 JO SIUAWEDS ‘SOAOLIY 300G PUB ‘S3IN]) SET ‘epawe|y ay
‘soAoday ||Iypues ay3 Jo Juswsas e ‘alow|id 3Y3 515 ‘ue|d oAouie ue toy [|ed Ajjedayidads
01 JUSWINJ0P Js.1f 3Y1 S YIYM ‘ue|d AJ[j0d JuswaBeue|y Ja1epp WI0IS Z66T YL

‘AlgeJapisuod pauspim mou sey 3dods ey ‘spue| dijgnd
ulyim soAouse sofew oy payiwi] sem uejd 313 Jo dods |eUIFIO BYI 1BYY PaA31|ag Yy
1BY3 P31eJIpU) U3GOy JBWUIQ URg PUB BZJRD LIBQOY Yiim Suilaaw 1usdal e u| T

ISNOdS3Y

'¥T/60/0T JIBW3I 0IBISOIA UYOT WOl
INJANWNOD

v1/ST/0T SunssN
sjuawwo) siadojanaq



897

6T SunedW $T/ST/0T 01 PI3e[3J SIUBWWOI siadojpasq

"pasiavu a4 (Iim Adfjod ay3 pue ‘|lam se 1o syl patujod [enpialpul Jayiouy

'SOAO.JE {ENIDE BY1 SPISINO JO IPISUl 3F ||IM SBDJR 3SBY)

10U 10 J3ylaym uolledipul Aue 349y3 SI JoU ‘ss90.d Uuo1IRIIIUSP] SIYI Joy papN|dul
B1J8114D OU S| 3J3Y1 USASMOH ,"1uswdolaasp wouy wayl ajoud pue sazeds

uado snon31juod pue seale |22180|033 |B3(11D AjIUSP[I], 01 3dWSNe ||IM €T Adljod ‘T

‘IPUN0) AND 8yl Aq uodn papiaap aq ||im pajuswajdun

s ueyd ay3 usym/4 os ueld 21831eJ1S 9y} Aq paulwalap ale sanold 1sloud

pue Bulpuny s,A3D 3y (3) ‘pedojanap aq 10U pinom ey} pue| 0AOLIE 4O JUNOWE 3]
$90npaJ 11 pue Juswdo[aAsp woJy soAoule Jofew ay) Sundalold Jo |eoS paies s,AD) oyl
S3AJ35 1) ‘s9148INQ1I3 BY3 4O ||B Buoje sjujod Suljspow Uey) SS3| 3500 PINOM 1] 9SNLeIaq aSUDS
S9YBW SOADIIR Y3 JO SWI3S UIBW 3Y) U s1ujod d14193ds 1e Sulepow ay3 uns o1 uonsassns
AN 'swa3s utew ay3 Ajuo ‘Jofews 2q pjnom oAouie Aue Jo S3IeINGL] |jB 10U ‘UonIuLap

SIy1 01 Buiaype §| 'S313|198) LUOIIUSISP JO ‘SUOISIDAIP Jouna ‘Luswdo|aAsp Ag paJalje
U33q sey Jo 21e1s paJaljeun Jo jeINi_U SY U| S PaYSISIEM S JBYIBUM ‘WI0)S USIsap Je3A
-00T & Ui s3.1d8 OZE SPaddxa paysialem asoym [auueyd Aue :oAosie Jofew e Jo uoiuyap
B sey spJepuels usisaq g Ja1deyd DD 3yl ‘uociyppe Ul (p) ‘ST 43G03120 U0 19W am
uayMm siy1 paule|dxa | “1xa1 uejd ay3 Ul paiels si siy3 pue ‘Sa0nID) ST PUE [|IYpUeS ‘epatuely
3y} 01 uojippe Ui soAodie Jofew Se Pa3si| SOAOLIR |BJIADS BUB 3431 ‘T# Ul 2A0QR P3joU

SV ,,"1U9Wdedss esa|A] 153\ 3yl UO sease dAl1eU Aj3SJe| pue ‘(Z13) 3U07 |BLIOILISIEIIX]
3Y1 ul seate Sujpn|du; ‘sauoz pooyy JesA-Q0T PaweuUn ‘sAempooy) padojaaspun ‘sesapy
1S9M pue 15e3 a1 uo soAoule Jofew sapnjaul dIAY ay1 ‘Ajjeaiydeisosn, salels 1xa ued
3yl "puadal dew ay3 03 19Apenb 1ey3 ppe ||| "soAv.Ie BY3 4O S31108818D IO S31IepUNO]
3yl dulyap 01 10U ‘sasodund aAIIISN|| 404 PISN St pue [enideduod sy dew ay] (3) - (e)

LU ULS 1BeYm mOou)| 0] J3pJo

ut (tq @y ssed 01 pasu apn, ‘1| 31| B SPUNOS SIYL ¢pJemioy SulAOW S| dIAY D41
19A WY1 12944e ||iMm dINY 2Yl—mMOY pue—j1 3wl Uo| B J0J MOUY 10U [|IM SISUMO
Al1adoud eyl ansijaq am ‘Ynsas e sy T'T Adljod U pasiajas 0Aolie Jofew yoes

40 uollez|ua1de4RYD P3)jIRIAP,, BY1 ‘104 Bulpuny ou Ajluasind pue ‘Su3A0D 3|NpPayYds
0U S| 21331 1ey] ples noA (3) ‘Way3 s199448 dIAY 43 1l MOy ||Im staumo Ajuadoud 18y
0s soAouie Jofew Y3 Jo ssueINgL] Jofew 3Y) dew 01 34 |IM dIAY Y3 4O s|2o8 ay3 jo
3uo jeyl Sunsaw uno 1e ples noA (p) ! ,Alioud e awod3ag os|e | im Ajuadoud soAouie
Jay3o Suideuew,, 181 591815 OS[E 1X31 JBY3I (3) SOAOLIY S2INn1) se pue ‘||iypues
‘epawie|y ay3 se soAolie juenodwi 1sow,, 3yl salyuap) 99 aded uo 1xa1 a3yl (q)
!soAo.ie USZOP B UBY1 BJOW SIPN|IUL INY 243 Ul dew ay3 (e) :dIAY 341 AG paianod
3( 01 SOAOJJE 3Y3 JO UOJIEIIHIIUDPI DY) YIIM SD[DUDISISUOIU] [BIBASS 38S 9 'T

WT/LT/0T [1leWa 018350\ UYOT WO

Jiejus Aew saptjod asay3 sdais LojRIUSW|ALWI JEYM O} SAIFISUSS 340 3G O] 3SIAB
pue $3J01j0d 9yl M3IAS ||IM 4RI ‘0 PAWOISNIIE 31B NOA UBYY SUOIIDLIISSS JayLny 34inbad
fiim ued ay3 Ul s31d1j0d BY3 4O WS ‘ples 1ey [ ‘SpJepUR)S JUDIINI BY3 PUBISISPUNSIW ASY)
3ey1 93.8e 10U pinom Ajqeqo.d 8933WILI0D MBIABI SPJEPUE)S USISSP BY3 UO S|BNPIAIPUI Y.

"199W 15nNW 1uawdo|3A3P 1Byl SpJepURlS
1U3.14NnJ JO 3UIPUBISISPUNSIW B 31BDIPUI PuUe 1UBWdO|2A3P UO SUSPIN( 3|gruoses.Iun
Supejd jo |einuaiod ay1 saey QT pue g s|EOY Ul Papnu; sapljod 3yl Jo Auely g

v¥1/ST/0T Sunasiy
sjuawwo) siadofpPnaqg




898

07 Sunsaw yT/ST/0T 01 PA1L[3J SIUBWIWOD siadojpaaq

'Seale uasoyd Ajjnya.ed U pue| 3Y3 JO SIN0IUOI B3 MO||O4 PUB UOISUBWIP

3wos aAey Ing jel; A1919]dwod J0U 2. 38Y3 W3 03 BWIY WOI) SPOOYJoqySIau Sutuue(d

01 s93ejUBAPE 3JE 3343 INg "3 01 WIY1 JUBM 3M PjNOM JOU ‘BISAR[EL IO seJaljy seq 3y
9q ues suawdojaAsp (e 10N 3gissod se Ajjusiolya se asayy uejd 03 Juem pinom auo 18y
Slqepuelsiapun s3] pue uoeI3PISUCD Jueltoduw Ue 3Je S31|1IN PUe $333.3S “WYS1 84,N04

‘us|sap Aljjian pue peo. yum 3|q13edwodul 2. SIN0IU0I
[ednjeu uayo AJSA |, 'paulelal a.e (SIN0JUOI pue UoNeISSaA se yans) ulellal ay) J0
Salislisdeleyd |einjeu,, i pasdold ued Juswdol3Asp Moy pue sokolie 01 Jusdelpe
94e,, 18] s]usWdo(aAap 1013sa4 1YSIiw 3 Moy 01 123dsau yum ansea si Ty Adljod ‘g

*UJ22U02 UNOA SS3UppPE 01 PasiAsl 3q [|Im Adijod By

"anordde 03 Juedn(as JusWMEdSQ SYL0M 21gnd S, A0 Byl punoy
SABY 3M 1Ry} 3un3dnJisesjul usasd pue g7 Sunelodiooul 01 s195el T Adljod '/

"awoy e Ang o1 8uyjoo| sjdoad Auew oy sn|d e se U33s ag p|nom ‘39335 10 y.ed

‘looys e se yans ‘Bulylawos 03 03 193UU0I Ajlenioe ey} S|le4L 'SOAOJIE JO SUOINIBS | 3YE)
$pooysoqysisu 3soy1 10U Jo Jay1aym ‘Suieald ase Aayi spooysoqydiau ays oy apraoud
031 3} pnom A3y} $3]1{U3WE 10 SpuIY 12YM 01 1ySNoY] aWOS 3AIS 0} siadojaasp yse

01 Y2133 B J0U 5,1 05 ‘sjesodoud yuswidojansp mau Auew uo sjieuy pasodosd aue EICTINg

‘dINV Ue o 3dods syl puoAaq Jey Jeadde
1ey3 s1uawdojanap Sulisixa pue saiejydnoloy) ‘SoAoIe USaMIDG SUOIIBULOD
uelnsanba pue 3)9421q ‘uelisapad, Joy syuswalinbal sepnoul /T Adijod 9

"|le3Sp 33 10U Ing SUIYIBWIOS JO SDINIEIS [BIIUSSSD
9y3 Bulnid uojidudsap [essuag e sy 1 ‘Apms a8eulep a12)dwo2 e Ajdw] 1,ussop aulINo Uy

'$s320.4d |eacadde
Juswdojanap ay3 ut a8e1s AjJes ue yans 4oy aunlews.d si ey Apnis a8eulelp Jo |3A3)
e apnjout 03 sue|d Jaisew pue sue|d 1da3u0d SulNba. spUsWIWOIaL '] Adlod g

auoq

"B3p! pOOS e 5,181 3A31[9G 9, Juswdojansp
131sn13,, 01 §°T A3(|0d Ul @2UBIRJ3U B3 313[9P PINOM NOA 1By} PIIRIIPUI NOA “f

'slauped ayz e

405|203 9y3 1n0 Auled Jey) s3NIUS JaY10 Ym s1a(osd ue|d 03 A1) 31 404 3|qRUOSE3IUN
HUSL3l pue sy su3 (e unddo sdiysiaunted Jo sadAy 9say | "uone|os) uj [eoS swes

3Y1 pJemo] FuijIOM S3133US OM] URY] [BIIIJBUSG 2JOW S| [2OS SWies 3y} pJemo] sa21nosal
Suruiqwo) “8uipuny ainaas pue Ajuap) 01 531831035 dojaasp 03 s1 Adijod 3U1 Jo Jusiul 3y

¢dINY 3U3 jo a3essed 03 Jojud Suipuny siyi piemo)

SIUSLIWILIOD BLWOS ule1qo 01 eapl poos e aq M BIN ¢ Sulpuny siyy uo Juspuadap
dINV 243 0 55330ns 3yl 5| Adjod siy3 Juswajdwi 01 papasu aq |(m Suipuny

yanw moH “sdiysiauried jo spury 2say3 uidojanap ui sey A1) ay3 aduaadxs 1eym
Iapuom am ,'swiaisAs oAouse Jo adueUBIUIRW pUE UONISINbIe Jo) s318a1R.3s Sulpun)
dofaAsp o3 sdiys.auied a1eaud/oignd dojaas(p], 01 1dwane |im p'T Adljod €

vT/ST/0T Sunasiy
sjuswiwo) ssadojanaq




899

TZ Bunasw yT/9T/0T 01 pajejaJ suawwod ssadojpasq

"UDISINSJ 87 180100 3yl 10} S3|DUBPUNPal SAOWST 01 9NUITUOD
[11M [ "UOISIABY TZ Joqu1das Byl Ul PaAOWIL 3Jam (T |BOS Japun saidljod ay3 JO 3WOS

“ROUBPUNP3J 10} paau OU S alay]

"s9oueUIp4O SUlISIXa Ul papnidul a1 0T |BOD JapuUn papn|dul sa1dljod ay3 0 SO *ST

*Aj8uipi0doe
pasiaai 3q {|im Adijod By [2A3] paysialem Sy WOy JUSLISSeURL J31BMLLIOLS 38 Sup|0o)
Ag yseoudde aaj3oe0.d S10W B 95RIN0OIUB O} papuaiul st uejd 2413U3 3y *1YSI 84,N0A

‘andea AlJan0 st leyy ,wesBoud Bultoyuow, B 03 549421 T'OT AJIjOd 'vT

‘swelgoud Juswadeuew J91emLwI01S puny 01 A1UNod 3yl

INOY3noJy1 A|nyssadoNs pasn uaag aAey swisiueydaw Sulpuny asay] *jleJaao luawaseuew
J31eMULIO]S SaAoIdW YI1ym SOACIIE 3Y] JO Suoilouny a8eutelp pue |0JlU0D pooy)

aaosdu) 03 s) uejd ay3 Jo asodind Asewiud e 0s ‘soAoule ayi Ul An pud HOUNJ J21LMWIOIS

"dINY ue Jo 9d03s 3y) puoAdq aq 01 Waas 96 Ad1j0d Ul saAlleINUI Bulpun) Sy €T

ESUESTHEEN
J13s1|eanieU Jo Jaquwinu Aue y3noayi aq pinod siyl "oAo.ie ay3 Jo Ja1deley? [BINlRU
ay) ulelulew o1 si ydiym ‘|eos sy 199)§3. Aj91eJNIE 340W 03 PIsiAlJ a4 [IIm Adjod siy)

'$5920.4d ay3 o1ul ANAIR98IgNs yonw 003 s393ful—, Juswadeuew
191EMWI03S 0] suoiIn|os Buisea|d Ajjeannayisae apiaoa[d], —¢€'6 Adjjod 2T

'UOISINSJ 8 4190120 dY3 104 Pala|ap uaaq sey 9 AJI|0g

‘SMO|4 P200|AP PUE [BD1I0ISIY USBMIBC 31BIIURJAYIP PINOYS v'9 Adijod 'TT

‘Juswasinbad
e sjuawudije 123415 21159ds axew 3,usaop Adjjod ay) ‘siaylo Auew Ajqeqoud sJe
3J9y3 pue Ajuause pooyloqysiau e aq pinod oAolie ue shem Jo sajdwexa Ajuo ale assyl

9|qlsesy
Aj|eo1wou0da 10U ale 1Ryl susWIUS||e 199415 310WoJd 01 $333s €'9 AdIjod 0T

"Wa3sAs023 Ue SI 1951t 0Aoule BY] ‘pJeSal 1ey) Ul pue ‘91e1s
[ednjeu vy ul soAo.ue 3ui3ds104d 1ioddns 03 s| Jusiul S1I se ‘pasiaag aq ||im Adjjod sty

¢ ,U0I1BJ01594 Wa1sAS0I3,, 40) 9jqISU0dsal 2( [|IMm OYAA "snolliguie
Al4an0 swass— 1eliqey ueledls 1asap 3|gen|ea asealdu(l],—1°G Adljod 6

¥T1/S1/0T Sunasin
sjuswwo) siadojpnaq




900

77 8unesw yT/ST/0T 01 palejas s)uaWwWoa siadojaaag

‘Splepuels uo33330.4d oAolie Aue pue uoleauap cAolse Aue

40 1awdojaAsp ay3 4oy $s3204d 343 Uy aleddrued 01 paiAL 3q [|Im SJap|oyaxels J2ylo e
pue si2dojanap Jeyl palou 3q p|noys 3| "ssano.d ay3 uj sI030ey ||e 3. Juswadesua Jqnd
pue sanloiid |19uNno) ‘Buiyeis ‘Suipuny 22Uls ‘SIUSWPUSWE 3POI 10§ BWIRI] SWI] JBI|D B
Jan3ustasayl -uejd syl uf s3paijod B3 JusWS|dWI PiNOM JeY3 SPJBpURLS 35S0y SpNJaUL 0}
papuawe sj 1l |13un (3po) [edidiunip s33n.1) seT 3yl Jo 6e-0€ sta1rdeyn) apo) Juatudojanag
3y1 01 3.43ype 01 anuUNUOd p|nom siadojaaaq “uone|nsal Jou ‘Adijod Suiping s u

‘paidope s) uejd ay3 §| “suoisioap 1034e pinom sajaijod uejd yaiym 3e ujod ay1 Suissaippe
uojssnasip snojald usaq sey d43y] '9uaSijip anp J1ay1 4o 1led se sapdfod 3y Ul J03dey

031 paau |jim Aaya ‘s393(oud axeuapun 03 asooyd s1adojanap se pue ‘paidope si uejd ayry
"soAo.Ie 03 Juddefpe 40 SujuleIuoI JUBWO[RAIP 10} SUOIRRIIAMXS 1IN0 SAR| PUP SIUBWDIEIS
Ad1jod ssoy saxew ued ay) "seale padojaAapun uj SOAOLIE JO JUBWIILAI] BY) SSIIPPE

01 padojaaap aq Adljod 1ey1 payse sey |13uno) AlD |, s248esip 01 Fuisaide ale Jjeis pue
Anunwwod 1uswdojansp ay) asaym juiod e e si uejd ayy, ‘Aes am awi} ul jujod ay3 s\
siy3 agAeiN Jutod Bupiois e 3q 03 S3NURUOI SjY1 93Uls pue| padojaAspun paumo-Aja1eatd
1034 PINOM 1eym pue spuejdljgnd 193448 p(NOM 1BYM U33M13G YsSINSUNSIP JOYLIN 1M
UOISiASL 8T 42Q0100 3yl "ue|d uawaseur|p 0AoLly ays Buimalnal 03 uaAlg sey AJuNWWod
Ju3wdo[aaap ay3 uonualie pue sw ayy sajeaidde Ainay yels wswdojaaag Ayunwiwo)

‘Auiadoud 1ey3 uo ued ayy jo 3oedwi 3y} Jo aSpajmouy|

Jeaja Jnoyym uejd ays ut Auadoud a3ealid apnjaul 03 mou Sulp(dap ueyl Jayiel
‘aiminy ay1 uj 3uswdolaAap Joy paseajal Ajjlenpess aq ysiw jeys spue| djignd 1902
03 3d03s Ul PaWI 39 dIAY Y3 18yl PUSLIWIODDI dM ‘1sea| AJBA Y3 1y ¢pasamsueun
suolisanb diseq 353yl yum 1nqg suoned|jidwi Suigues-apim Ajje1iuaiod yons yum

ueld e anoidde 01 asuas axew Ajeas 31 saoq 1534 e ‘sadoy angea ale ,sdiysiaulsed
aeand/ongnd,, se s93unos yans sweifoud 1ay30 40 Juipuny 35e2433p 01 10

S9XE] 9SEJDU| 03 3Q ||IM SI10YD 3Uj3 1BY1 SN 01 SWIBS 1] ¢[duuosiad aajleaisiuiwpe
JEUOINPPER JO S1S0D BY1 pue ‘s3111|1oe) Al1) MU JO 3dURUSIUIRW PaSEa.LdU)

40 51500 8y} ‘swia1sAs paseaJdul syl Jo Juawafeuew,, J0 S1S00 3yl INOGE 12YyMm

puy ¢104 pied 2q soAodie jo Suiddew aya |pm moH 1uswuianos A1 ayl uo 1edw)
J1WI0UOIR BY3 24 {|IM IBYM pUY "J3qUINU |gqeJIPISUOD B 24 [|IM 4341 IBY1 MOUS Op
am INq ‘A1) 3y3 up 19xJew Buisnoy ay1 4O INO padlid 3q ||Im S31|IWiR} AUBW MOY MOUY
1,Uop am ‘sadnJ) seq u) 13yJew Buisnoy ay) Jo 1no padiud Bulaq saljiwe) OET 01 pes|
{I1M sSxe} Jo suolleindal AQ pasned s1500 Suisnoy ul 000‘TS A4aAd 1Byl Buimoys Apnis
B paseajal AjJuadad Sulaey gHYN U3 YIAA ‘siawnsuod 01 Suoje passed 2q Ajgeliaaut
[llM 1BY3 SUO aAIlESaU B 3q AjulRLISD JSOW e 1M 1oedw] 3Y3 ‘uoisanb eyl o1

JOMSUB 3] SMOU 3UO OU 3}iyMm ‘Jeyl 33.3e ||e ued AN ¢SJaumo Ajuadoud aleald uo
}oedwi 21WOUO0IB 3YI 3 [IIM IBYM "PIIU3WS|dWI dJe dIAlY 3Y3 JO Sa1D1j0d pue 5|eos
aylse ,uaxel, 3q 1y3jw ujed poo); JeaA-00T 9yt 2pisino Auadoud aleaud 4 seajaun
39 |l11s pjnom 11 Inq ,‘sua44nq,, 10} JUsWaJinbal 3] 01 S9IUBIDYAI 31313 IySIw

NnoA 1ey3 paiedipul noA ‘Suiteaw s ¥99Mm Syl 1y Jpue| sty dojaAlap 03 Jaumo Auadoid
B 40 S1YS1d 2Y3 199448 11 4O SYIMOoJFING 39 1YSIW 1ey) SIDUBULIPIO pue suolie|ngal

9yl pue dINV 3Y3 [|Im MOH ‘1 uop A3yl ‘MOU JO SE {10U JO WYl 192448 ||Im Ajjenide
dINY @Y} se 1oedwi peodq Ajlennuaiod e yons yim ue|d e 4l mouy €1 3|Ge 39 pINOYs
slaumo Auadold ¢dINY 243 JO SyIMoI81n0o ag 1ySIW 1BY) S9IUBUIPIO pue suoilenga.
3Y3} pue dINY 3yl AqQ pauan0d 3q ||Im SOAOJLIE YIIYym J0 stied Udiyan Aluielisoun

J0 3NSS| 3Y3 PUNOUR BAJOAL SUO(II2{qO JOfew JNO ‘S3wWI3 [BJ2ASS NOA 01 palels

SAeY 3Mm sk ‘AlIe3|D "BWI S1YY 18 dIAY 9yl YUM paemios Fuiaow 01 suoi3dafqo 1no

40 e3pt poo3 e NOA 313 PINOYS 11 1ng ‘SUIBIUOD JNO JO IS1| BAISN|OU[-(|E UR 30U S| SIY ]

vT/S1/0T Sunsan
sjuawiwo) siadojanag




901

"SISUMO wep

[enpIAipul 3y 03 dn 3q [j1m pa3eBiisanul aq 03 seale Ji4193ds 10 salepunoq
SuiAjiuap| "swep J3Y10 3Y3 JO B3k} BY] JDAO [0J3U0D PaLIWI| SBY AND

9y1 ‘1no sjujod uejd Y1 sy ||IYpuUeS pue BJO E|[IA ‘SIINLD SBT 33 ‘SUMO
1 swep ay3 Joj sdiedad Jo sapesddn wep Buissaippe aq Ajuo [jim A1) ay

$IUDAD WIO1S Udisap

aJ2y3 Bulnp a4n3onJ3s ay3 Jo yoealq e Sulnp 1o 351Xa Aj3uaind Aayl se sainionas
wep 3uiSe ayl yum palauspl aq 03 Alepunog ayi s| "SOA0LIE Y1 Ul 21N30NJISeljul
pade ayl Jo S12UMO Y1 Jo douepind ayl y1m suop A|3so(d ag pjnoys siy

"pa1dsnde aq 01 aney |[Im $$2204d pue poylaw 3|geadJ8e ue pue aaisuadxa Ajdies aq
[|IM SIYL "1UBAD WJ01s udIsap e jo ease pool) ay3 Bujulyap punode paseq ||e st uejd ayl

"SIY3 193}43J ||Im UOISIASI UB|d

'$34N30N.1S 191BM JBY10 UiR1I3D

JO S|UUBYD MOJ} ‘SWEP JO BaJE 3Y) Ul JO U0 PBPUBWW O 10U SJe $S33.43 PUB SqNIYS -
L JUBWIBACW JUSWIPIS

32npal dfay 01 JaA0I pUNOIS J3Y10 pue ‘sqJoy ‘sasseld anljeu ‘saaJl Jo sqnuays

40 3JNIXIW PBYSI|geISa-||aMm B SSPN|IUI SIYL “¥'6 STAdN O3 92UBPJOIIE Ul ‘UOIIdNIISU0D
Bulinp pagunisip aJe 1ey) sease ||e ul uolieiadan 2oe|day 6 6 |e09,, 7/ 8d

"SIY3 393|434 ||IM UOISIADL Ue|d

‘Wwep 8yl Mo|2q pamo||e st Juawdo|anap 41 98ueyd |jim SSe|d piezeH ay] -

‘Sule@ pJezen juediiudiS-uou se palyisse|d AjpusLind ade 713 3y3 ul 1Sl 3y3 uo

SWiep dWos 'sweq pJezeH 1uedlyludiS-uou 104 43 a4inbal 30u s90p 350 Ajjuatind -
. 'SWEBQ 353yl 10 ue|d uol1oy AsusBisw3 asedsld 03 susumo wep

salinbas neaing Ajsjes weq Jaauidug 331e1s 9yl JO A 0JIX3N MaN 3Yl, "0¢ 8d

ISNOJS3Y

INIWWWOD

¥1-9T-0T [tew-3 didouy edissaf
(1g) uawasSeuel puen jo nealng




902

‘stadofaasp pue J1D Yioq Aq 1uswdwi

01 J3ISe3 3¢ Ued 1IN SeaJe IAINSUIS WOy Aeme 1uswdoaAdp asuap Sulaow Ul sydl se Sujyl awes ayl
saysijdwodde yoeosdde Jualpess ANSUSp 3y 'UO(IBAI|S pue apeJS Ul SHIYS {0 10| B St 2J4aY) 2Jaym eale
ue ) ease JU3WCIRIS BSAW 1AM 3Y | "1USWAO|2A3P SSUDP SS3| SARY P|NOM SUOIIRAS|D PALIBA 31OW

10 seaJe patayng/oAolie ay) 01 J250}D SBIIE ). ‘PUB JDIIB|} UO PUE J34NG/0A0IIE B} WO JBYHIN]
SeaJe u] Juawdo[aASp ISUSP 3JoW YUMm siusipetd AlSuap Jo asn 4oy s||ed ue|d 3yl peaisu) ‘paddoup
U33Q Sey seale SAINSUIS Aj|R1UaWUOIIAUB Joj a8endue) (syaL)siyShy Juswdopasq a|gelajsuel

‘J7D 01 seaJe Jayng/ule|dpoo|j/oAclie OS JO 82UBASAUOD O} padueyd
u93q sey aden3ue| ay: ‘mouJ Jo saseydnd O SJUBWASE pauoIIuaW A3yl UOISIaA snojaaad syl ul

‘Ul Pa101Je) 3 01 DABY OS|R P[NOM SISOD 3JUBUIIUIEIA]
"Juswafeuey pue 4o Neaing ay} 1o YO pue] 33eis

3Y1 Yim siuswaaiSe ayl u) 1IN0 paxyJom 3 03 dARY pinom Ay

3yl 01 soAouie Bupzedipaq uonejuawiajdwt ued 4oy A3 8yl 03
$3S0D Y3 SUILUEXD 0} SUOP SIIPNIS OU U SABY 43Y) ‘BNJ S| SIYL

"paAanu0d Buiaq si pue| asoym dojaAsp

01 1Ua1Ul 32 yum Apadoud Jo 1oedw pue siayng/uie|dpooy} Jo sadueAanuod Sulujelqo wouy 3edul
1easly D70 9yl ‘sjdwexa 4oy faJe suolledl|dwi ayl leym paleau)ap 3,uaney Asyiuiod siy3 1y ‘ueid
3Y3 JO suonepuswwodal ay3 up suoiledidw) Adijod aJe 943y3 3z)uBodau Ydiym pappe usaq Sey 1x3 [

‘P21EaU||9p-2J 10 PIAOW 9q UBD SB3Ee SJUSUIDSEes
‘@3ueyd sAemualem J| 'J7) 01 snodSeiueApE B¢ OS|e UBD SIY[  “SIUSWSSEd j0 3seyaund 3yl Jayies Ing
sasod.nd asay1 104 spueT IsnJaL 91e35 Jo diysiaumo jo Jajsuedy 3jdwis 394 Hoddns 1ou ssop O7S YL

"seaJe palaygng pue suie|dpoo|}/SOAOIIE JO Jajoeled
PUEe uo1IUNY 3Y) BAIDSIAd 01 UB|d BY] Ul PRPUSWIWOIR] Spiepue)s uSIsap jo asn sy} suoddns O YL

‘sluaipeJsd Aysuap apnjoul 0] pasiAaL uaaq sey 1xal ay)
"SUO[3IRIISN||] Ul PASSNISIP SI YdIYM ‘W1SAS 103suRI} B4 01 JB|IWIS
AJan sj 1us1peJd Aysuap e jo 3dasuod 3y *anss! ue 1,usi Aysusp pue
puej yanw os s| 3133 3duls aJay jedijoeid Ajjeau 3,uale sygl 1.yl
pajusWWOod dARY SJ3YIO "PAAOWIBI UD3( SeY sYdL 01 3JU34343Y

‘ugisap ue|d s Ul s19dojaA3p

40 s;2umo Apadoad Ag asn 01 J215ea 9q pjnom Ing (Jassueu) Alisusp Aq sJaumo Auadoud 1oy [enualod
1uswdolaaap pue| Suiniasaud) syqyL se aA132a[go swes ay3 ysi|dwodde ued syuaiped Alsusp ayy
‘(s¥ql) s1y3iy JusawdoanasQ ajgeJajsuel] ueyl Jayied syusipesd Aysusp ulsn jo seapi ayi syoddns O1S

"YeJp SNOIARId Y1 WOUS SJUSWLIOD [BUORIPPE 33141 AJUO SBY 321440 pue] 31e1s
3yl ‘1USWdOlPASP 94NIN} PUE JUSLIND S3DNJID) SBT 04 JURAS|3J € 1BY] sanss| Suissaippe ue|d uailm
flam e s11 ueld JuswaBeuely oAoLlY Heap vT/TZ/6 3Y) U0 JUSWIWOI 01 Aluniioddo ayy 4oy syuey)

3ISNOdS3Y/S3LON

INININOD

v1/80/0T |1ew3

Jauue|d |euoiSay pue ueqin ‘mayneln Aey Ag sjuswiwio)
321440 pueq 23e3S 0JIXIAl M3N




903

‘Suoflepuawuuiodas ugisop ueld

aus ay3 Aq jejzualod uawdojeAsp 40 $S0 AU INOYIM PIIRPOWILLOIIE 3Q p[N02 133} 00T- 0§ Jo 28uel
e 3jqissod a)nb 5,31 3934 0§ SISN 1011510 JD4S "SEDIR PIIIYNQ O I2IS Y1 MOUY 10U op am 1ujod
SIY1 v “sohouie yum sease ug Juawdopaap Joy uondo uSisap pasiagaid e se oS [8Q esaIN ERIESEIEY
S30p uejd YL ‘uoidO SAIIDRIIIR PUE |OS [9Q BSSIAl 331 JUSWAO[AIP B 33l PJNOM JUBWNUOW
|euoney uediQ | sea.e a2unosal jeinleu awd 03 Aywixoid pue spays maia ayy MUyl | Ing sieah
Ba.le Syl o1 usaq lusney | "sigisesy 10u S| Ajjessuss juswdolaaap jeldsauwod ujejdpoojy/oAolle

Aue yum s1uleIISUOD [BIUSWIUOIIAUS BY] USAID “JIGWIBAON U] 9G PiROM 1531|483 18 uofe

[Puno) Auy ‘87 *190 UO JRuP 3Y} M3A3J 0] PIINPaAYIS S| UOISS|IWILIOD SUlUOZ pue Buluue|d D103yl

i 01 ey
louueld |jeueoiday pue ueqin ‘maipiei Aey Aq sauawuwo)
PO pueT 33LIS 0AHXAA] MON




904

9z |1rewa uigqnT°z Suy'd

‘Buiuued sadoud 3noyym 10 yym aoe|d

3.1 01 anunuod ||Im pue ‘Sujuueld 1ado.d Inoyim sde|d uje} Apeadje sey Juawdo|aAap asneIaq PAzIuoWsp 10 PaII3|FaU 10U S| [0JIUGD POO|) 10) PISU 21BWINISS)
941 18Y] |B211ID OS|[e SI }| "SBAI}IR[QO 3S13AIP YlIM PaiaaulBud 10) wsiwaydna e ag 03 SWaas ,13sl|ednien,, "piom peq e 10U st paJaauidu] 'saAdalqo asIanlp

193W 1ey) swalsAs Juswageurw J31em WI01S 331e3.12 01 SaNJeA D11aY1S9. pue ‘sassa20.d Jiodsues) pue sai1ado.d JUawWIpas ‘Uo1IeIBSaA JO $211S11910R1RYD J1IWOou0ISe
8y} 3uisn 03 spuaixa os|e 3uliaauiBua ,uaWdo|aASP |8 10} S1030e4 Jueliodw] 3. 33e103S J91BM PUB ‘B2UBAIAUOD JB1EM WLOIS ‘STIIIN |04IU0D poo|} 104, SWISAS
u3disap 0} sasAjeue pue ejep JinespAy pue 2130]0JpAY SN ULD M IIYM 198 3|qIX3]} PUEB AR e S| JuleauiSus 1ey) aziseydwa am pue ‘s19auiSua Y1oq ae 9

"Apnis a1esedss e 1oy o1doy ajqemns e s| siy1 sdeylad -uawdo|anap aininy ueyy sadua|jeyd Juawadeuerw
oAoule 493819 yonwi 1uasaud |jim ‘suwil A1) SpISINO pue ulyim Yyioq ‘sessw ayi uo ade(d uaye) Apeadje sey 1ey) JUawdoj3Asp 3yl JO YoNW 1ey] 330U 3

‘1sed ays jo

S3e1SIW Y3 BUINUIIU0I S} 1 10 ‘BpURID Oy Y] 1e 38Jeydsip ayl 0} paysialem ayl Jo dol ay3l wouy oAolie ayl mala 1snw yoeosdde syt 1ng “1ioddns Ajpalieaysjoym
M Yalym ‘Juswadeuew oAouse 03 yaeaidde ansijoy e 3xe1 o3 sadidse ueld sy "ajqeiuanald Aja1adwod sem 1eyl Suipoo)) Ul Pa1nsad UCIIEUIPI00I JO ¥2e|

3YL "} ueapd 01 A1) 3yl pardadxa DGl Syl pue ‘Ul uea|d 01 (DAI) UOISSIWWO)) J31EAN PUE Alepunog |euoiieulalu| ay3 paraadxa AlD syl -Suipooy ay1 Suranpoud
pue [suueyd |tejino ay3 ut Ia1em ayl dn Buydeq ‘uolieladan yum paxoyd Ajs1s|dwod sem spuels) ofy dY3 JO [DUUBYD Syl puUe 33A3] JAAL Y] UdaMIB] 183} OOE 15E|
81 ‘AND 3y} ySnouyl unJ 31w Al B3 JOJ PIUIBIUIEW-||IM SBM [BUUBYD 3Y3 3]IUA "SSB3YIUOU |00YdS YSIH piaisAeiy punose paddoliano [auueyd ayl 1ng ‘|auuey?
[eJ1n0 3y o Aypeded ay3 Uryim [|9m Sem 95e3|3. 3Y L "9PUBID OfY Y O3 S3|IW SA(} INOGR JDIEM WLI0IS SABAUOI Jey] |2UURYD ([B4IN0 3y 01ul Aemyjids Azewid

S} Yy3noiys 131em Suises|as ‘pausisap se pauoiouny weq sAdNID se 8y ‘uoidal ayy 03 sutes Areay 1ySnouq Ajjog SUBDILINK JO SIUBUWIAL 3Y] UBym ‘800z Ul PaJinddo
wa3sAs oAoule ue uo salepunoq jeuonniuisul Sutious Jo ssaupalydis-110ys a3 Jo 2|dwexa 3AIIRLISN||I UY "3puelo oty ayt ul Juiod a81eyasip ay] 01 SJ91empesy
W04y ‘3jBIS PAYSID1EM B 1B SBSIW 410G U0 S0A0LIe BY] 1B 3 00| 3snw Adjjod pue 1UsWaBeUey "apuUBIS OlY 3] 03 93URASAUOID JO) Sa1jI0e) 3Seulelp 10 3DUBASAUO)D
dlg3 o paddoup Jo pazijauueyd ualyo ale Aayl ‘wutod Sy 3y "100}) AS||eA Y1 ojul dolp USY] ‘Uey [BIAN|E 3y} SSOJI SOADLIR BY] "SN1L1S JUSWNUOIA |[eUCHEN Sey
MOU s eale 8y] Jo aWos pue syt AlfD jo 1ses asie Ajjessuad uoiisanb uj SoAoLle BS3IA 1583 3Y ] ‘PISSIIPPE 37 URD BUILIOIIIOYS SIY) AGIISYM FIOMBWERLY B 3pIACLd
pInoys uejd juswadeuew oAorle mau Aue pue ‘Suluueld Ja)sew adeutelp U140 pajuaaald BABY S3LIBPUNOG [BUOIINTISUI 1BY] Uasq Sey eale ayj Ul Juswdo|aaap
ainjnuiseljui pue Sujuueld sdeulelp Ja1em WIOIS JO SIUN[IES SYI JO BUQ "SPAYSI3IeM OACLIR 213|dW0D M3 AIBA UIRIUOD S31IBPUNOQ § A1) 341 18Y] 910U OS|e 3N

‘paAojdwa ag 01 paau ___.>> puey 1e )53 3y} 01 214109ds as11uadxa 3uiasulBua ‘waisAs oAolie yoes 1oy

padojanap ale sueid pajie1ap 240w Se pue ‘s||eIsp Sy Ul S| [IASP 3Y3 3SIN03 JO ING ‘BIYyMYyIIoM Ajureiad ale uejd siy1 ul pajuasaid s|eod Suiyaie-1an0 ay| ‘apew aq
[|1M su0isidap pue sa1dljod [B3L 3yl aJaym S| 18yl pue ‘soAo.se aiy10ads Joj y1om 31niny o adAl siyy sesodoud uejd ay] ‘oAoule yses Suoje suoiipuoa Jiyads ayl 104
Pa14esd 3q 03 pasau ||im soAolie Buoje Juawdolaaap Jo) saidalesls oidads ‘Ajjessaaiun Ajdde 1ou op pue |e4aua8 05 aJe pasodold sding pue saia1jod 9yl Sy Wa1sAs
oAolie UBAIS e ujyum pue ‘swaisAs 0Aolie Buouse SUOIIPUOD Ul UOIIRLIBA BWSJIXS 3Y] $3z1u8023J 1| 2JnjeU Ul [euonelidse pue jelauas a1nb si paluasasd se uejd ay

‘ue|d JuawaBeue|y 0A0LIY 3Y] JO UOISIADI 1eJp $TOZ TZ 49Gwialdas ayl uo paseq aJe Sjuawwod
3s3Y1 "NSIAN 10 4|93 Jayuad jo uoiysod ayy Juasaldal 10u op pue ‘Bury [I4d pue uiggi] }oez ‘sioyine ayj Jo suotuido ay1 a.1e 343y pajuasald SJUSWWOD 3y

@lg3 01 JueYNSUO) 1 NSIN ‘BulidaulBul |IA1D JO J0SS3404d “Q'Yd “3°d “Bul dijjiyd '
101181 uollediu anng ueyds|3 ‘43suidu3 121151Q ‘UIggn yoez
Aq paiywgng

¥1/0T/0T [1ews uiqqnT yoez Sury [1yd *1a
121151q uonesiuy| axng ueyda)g




£z 1lews uiggnT°z Buy'd

905

¥ %3 € su21dey) uj pasn S| Ixa1 Siy).

STGEP S47 JO UOIIOUNT] [OJTU00 POO[} 91 U SIOEUWT SABY PITOJ BUSOUATTOIT GoTs 1 9J0JS( PIISIXS JoASU
Spue|lam aJaym 1eligey pue spue|iam 1oy |e1iualod ayl Juas3idal swep 3ssy] ‘WJ0IS 3yl JO puUS Y1 WO SINOY 96 UIYIM Ja1em
papunoduwi J1ay] uiesp o1 (me| 21e1s Ag paJinbaJl AjJUa1Ind aJe swep 353y | ,'BaJe JJoAI3SDS AIp Ajjeullou e ul Buiynsal -, :g7 98ed

¥ 13 € s1a1dey) ul pasn s| 1xa1 SIYL

‘uolzejjeisul

41341 32U1s WAyl mojaq padojaAap aney oym as0y] 01 ¥su [ei1us10d e Jussaud pue puil U] PJezeY JIMO| B 1M 1]INg S49M 1S0W 1ng
‘s]U3pISaJ 95041 10910.4d 01 paud|ssp S4am pue SIUIPISAJ JO 159N 3YI 1. 1IN BJ3M SWEP SWOS "1|ING 2U3M S3UNIINJIS 353} 340J9q
sAaj|en pue soAouie a3y} panSe|d a2uo 1eY] sanss] SuIpooyy 8yl 40 ssaualeme 1jqnd Jo yoey e s3jedipul daaud piezey , da3Jd piezey, se
SJSUMO WEp 01 UMOUY S1 uouawousyd S|YL "SSA[SWSY] S2IN12N.1S BY1 JO UoIIRY|Igey3. 10 sapes8dn 1noyum sadueyd $24n3oN11s 3yl
J0 uopd3104d pasinbal pue spiezey 2yl ‘pazIUBQIN SWEIS] SAUNIINIIS ISIY] JO LUBIIISUMOP SBIUR SY iSWEp |0.1U0D Pool ‘s Jaidey)d

pasinay

*SIUSAS SAIS|NAR pue JU3WdO[BA3P 35IN02 [BUURYD JO 3JNJRU 3Y) UO S103)3 JOofeW SABY URD pPUEB ‘UO[IeZI|IgR)S YuBq OAoJIe Ul uoIlouny
1ueprodw) ue 9/U3$ S0P 1] “uole1adaA Lasap pue|dn Ajjeaiseq st uej [BIAN||R Y] U0 $Hueq 9yl Suo(e uoi1e1adan ayl Ing ‘weadls
|esawayda ue Ajjea1uydal s oAoule uy ueliedls Jou Ajjead s| Suej |elAnjie Y3 Uo Uol1e1B8A 3y (uonNe1S3aA a4 ‘gz a8ed ‘g Jaidey)

pasinay

*aAl10adsad paseq-paysialem e ulelujew 03 pasu am ‘A1) ay1 Jo apIsino AjadJe| 5| B SIY3 S[IYAA “SOAOLIR SNOJILINU 3Y] [0J3U0D
01 p33u ay3 ploae 01 pauue|d s| JuswdodAap ssajun suolintos Jasulgus 01 Suiaey ploAe 03 3NJIYIP sA0Id |[IM pUB S4N1RU Ul JIWBUAD
Asan aue soAouse paydalosdun asay| Appadoad pauued s) Juawdo@Aap Ji SWeP INoYHm uol3d3104d Poo)4 |eanleu Joy Alunlioddo
1918348 Ydnw SpIoye BS3IA 1S9 BYL 'S94N10NJ1S U0(1I3104d POO|} M3 YlM BSIIA 1583 9U UBYL YINOS JSYLINS Yonw Asjjea ayl Suoje
S9NUIIUOD BS3IA] 359 M BYL "SUS 3UaWdOo]aA3p J3p|0 pue ainynalide ayl a1aym J00[} As[|eA 841 uo uonisodap 1uswipas pue ulpool}
8uiBewwep 0 924n0S 31 d49M A3y} 9SNEIDQ PIWLUEP 3J3M BSIIA 1SBJ DY) UO SW1sAs oAoule o8| ayl Jo Auelp i€ Ja1dey) ul os|y

pajoN

"A8ojoupAy pue ‘aunynd ‘Awouoda sy 61 A3y S1 yaiym ‘@4nyynatide s eale ayl 40 uonnduasap e yum paaosdwi 3q 0s|e pinod ¢ Jaidey)

pasindY

"Ny nduse Ag 1sam pue
‘4INos ‘"YyHou 3y uo pue ‘surelunoly uediQ ayl Aq 1ses syl uo paxue|) st M eyl sl 3u1Ias $,A1D 33 40 uoRdDSIpP |NJISN v (LT 93ed

¥ 4O ul paloN

"YSi4 38 BUINIWIRd SIA4N WOLy uoj3dwaxa [eanynoide s 1013sIq
ay1 ind Aew sujeap [eanyndSe S3| 01U} JJouns UegIn Jo a8J1eydsIp 343 18yl PauIaIu0d AJan sujewal gig] ‘ydesdesed |nj paiyy ‘2 aSed

pasinsy

"SMO|} J91EM WI01S Y1y 10U |0J1U0D 3]qe] J33em Joy pausisap sulelp jednyndiSe Ajliewud aJe sayip usdo syl pue ‘Ainp pJezey
Y31y J0J pauBIsop 10U aJam Swep Y3 38yl S| 91enbapeul auam saydlip usdo pue swep ay3 1y uosead ayy i€ ydesSesed ‘g a8ed

pasiAay

‘Auadoud o1 38ewep juanbaly uj Sul NS ‘UOWLIOD SEM PBO|ISAO
Ayoeden 1nq ‘alls UO PRJ01s 8q 01 PAPUIIUL SBM J2IBM WI0)S ,"91IS UO PIUIRIUOD A|ISES SBM JJOUNI J918MUIIOIS PUR JOO|) A3|eA Je))
Aj1sow ay3 ul pajenils sem pue AJUNWWIOD [|EWS B SeMm $32N.ID SeT ‘Adn1uad Yoz 3y Jo jjey 1sa1y 3yl Suung,, :ydeiSeled 1si1) ‘9 38ey

luswdoanap
a|qe1joud pue 3jqisuodsal aSeinodul
:POppPe UOISIIA PalLINIGIY

‘syded ueau)| pue sisyng oAode
25e4n0dus 0] S4INg PuUe ‘S3AIIUSIUI ‘spaepuels uBisap yum juawdojanap a|qeujosd pue ajgisuodsas 28einodu3 :13|{nq ppY :Z 28ed

ISNOJS3Y/SILON

:3J8 SIUBLWIOI J1173ds N0 JO 3wWoS

¥1/0T/0T [lews uigqn yaez Sumy |iyd *iq
UIs1g uopeSu| anng Jueydajg



87 llewa uigqniz Suny‘d

906

pasiasy ‘Juswadeuew oAolse Joj Butuueld [3A3|-paysiaiem Loddns pinom sy Wl UoIe Ue 3q p|noad pue
UONEedIUNWWOI eale 3A0.dwWi pINoM UONIROD J31eM WI0IS AINDS Ul JUBWSAJOAU] S3IN1D SBT JO Al UOINI|R0D JUBWSSEUB 1218 M

WJOIS 0O MAN |B43UBD-LINOS 3u3 Ul 31edidiuied sjiwij AHD JO SPISINO SIBUMO WEP [ISP34-UOU [|E 3By} 310U ‘UOIIIR 7 (209 U]

pasinay 'SuoIlel3do 1o
SJouBuSlUleW Wep j043U03 POD| 3padiul J0U PINOYS SN3e3S pue| pue ‘Sujuoz ‘JUSWdO[PASP B3 JUSWaIRIS B 9pN|IU| 17 [BOD ‘97 3384

pasinay *S9AIIUdO U] 9)B3ID 0] pIau

3M ¢ pue| 3jqedojaaap 32114085 JadojaASp B PINOM AYA *3]GRIII0IUS 10U ARSI e SUBWaNba. Jayng s35833ns uojssnasiq oy a8ed

¥ Yo ul paloN

“JUSWAO[RAIP JUSIU Y1IM PIIBIDOSSE JJOUNI MO[S WIOIS

Ul S353.0U1 3Y3 404 PAUBISIP 10U A|UIELIID 349M PUR ‘SMOI} ULI0IS JO4 PAUSISIP 10U SU3M S[BUEBD PUB SUIRIP 953Y . “JSALI 3Y] Sulydeas
Sjsuueyd pue soAo..e 03 syuawipadwi a|diynw Supesud ‘YINoSs 01 YLIoU AjISOW SMOJ} OS[e WIISAS [eued pue ujelp sq|g3 ‘U013
43430 33 3uimO}} BUIPOOYS JO SIWIN U] JIAL 3Y3 YIBD 03 PAdU ABW JeY) SPAYSISIBM PUE SOAOLIR DY) JO) pJedal yanw noyum pue,
3ulpuno.ins ay3 ojuj 108foud uoezieued JaAL 3Y3 Sujaea| WOy smoy dI9y 01 PaPUBIUI I SIIA3| YL ‘S99A3| DAMEI 2Y1 4O 3snedaq
'0A0.1y $32n1) SBT DY) 3%Y)| PAZI[BUURYD SSI|UN “I3AL BY) 0} J31eM OAOLIE SUIUINISI Y1IM PIIRIDOSSE swajgoud a3y} aqlasaq g adey

YT/0T/0T [tewa uiqqnT yaez Sury iyd *4q
1d13s1q uonesul| 91Ing jueyds)g




907

6¢

SIUIWWOI [few]

'94N1oNJ3seU4ul 34INbaJ pjnom eyl suocinyasul a1qnd

1ou 213 ‘sjiesy ‘syJed Jeauj| ‘siopliiod adeds uado aq pjnom siyy
J0 sa|dwexa ‘saj ['sal3tuswe pooydoqysiau se soAolle jowoud 01
SUOISIAIpgNs pue spooyioqysiau udisaqg "€°9 :speaJ 1xa3 £'9 Ad1j0d]

'syuawdolanap Sulisixa pue sasejysnoloyy ‘soAolse

U39M13d SUOIIIBUUO0D uelISanba pue 3[2Ad1q ‘ueliisapad papualul
apnjoul sjesodoad 1uswdojaAap mau U] (SpeaJ pue /T Se PasiAaL
udaq sey Adtjod 3y ‘001 ‘siopeat Jaylo 104 snondiquie sem siyL

‘ue|d
3y3 u) uipiom aya a8ueyd [jIm | ,'s1saJaul Jaumo Auadoud pue
d(jqnd ay1 sadue|eq Jo ‘s1ySL Auadoud Supsixe Jejjwis sulejuleLw

‘S9A11URIU] sapiaoad ‘sa1esusdwod Ajgeruoseads Jey3 Jauuet

e Ul (seaJe |eJN1 N2 pue ‘SpuUBls 9aJ) ‘1elIqRY 34I|P|IM ‘SSauIap|Im
pa12330.d ‘sado|s das1s ‘soAoule ‘spuejiam ‘suleidpooy) ‘4a1em
9oepNS “3°3) 31LYS |BINIRU S1I Ul PAAIBSUOD 3q p|noys Ajjesauas,,
Jey} pue| Se SIUBWUOUIAUD SAINISUSS PUR |BD[31JD S9qHIISIP ue|d
|euol8al OyQT UOISIA SUQ AS||BA SUQ BYL ‘IUBUIIUOD Suoim 33
A|snoiAgQ "31e1S |E21IID B YdRaJ 0] P3UIILAIY]} 3] 01 PaJPISUCI 3l
SW1sAs03 24aym ysape|3ueg Ul aU0z UO0J1Ia304d |RIUSUIUCHAUD
ue ueaw o} ,‘eate |eIII Aj[ed180(0d3,, ‘W1 214199ds e padofaAsp
SUOfIEN pPanun 3Y3} ‘N0 suini 1 Sy 'In0 siy1 Sujpulod 1oy noA yuey|

‘219 SWN3sSNW ‘Saliedql| Se Yans suojielapisuod adeds uado
paiejaJ -uou 1o s8ulpjing spn|aul Jou pPiNoys pue adeds uado 01 Pa1dMISL 3G PINOYS SIYL — €9 WSl

*sUaz{312 SUIISIXd JO UaPINg

XB] 3y} 10U pue 53502 JuswdojaAap |eutdlio ay) Jo Led ag pjnoys syied uolieliodsuesy asay |
*$)|EMBPIS OU BJe 3433 BJaym sease Ul pade|d Sulag SIND SSSIIR J1BYD [33YM UIBS BARY [ ‘1084 U]
‘Aluno) 3yl pue J7 Jo seade padojaaap Auew U SUISSIW AJGRIIIIOU AJB YIIYM SH|EMIPIS UBY] SJ0W
8uiylou aq p|noa siy1 ‘pa|eldp 8q PINOYS ,SUOIIIBUU0D UOIleLIOdSURIY PZIIOIOW-UON,, ZT T Wal|

"0JIX3\| MBN Suipn|dul ySN 9Y3 O seaue

Auew ul Yoea.J3A0 |eluUBWUIAA0S JO 92USPIAS pariodal Usaq Sey 3J3YL "SS9I [eNPIAIPUl pUE
Auadoud ajeand jo s1ydu sy 199104d 01 ,B3JE [22180{023 [B2I1IID,, B SSINYISUOD JBYM 4O UOIHUISP
p3|ie1ap ajow e dojaasp 031 uapnid s10W 3G piNom 1l — ¢'T W) ¥I-pT-L [lewd Asuin)y uyor

*|043U02

pooj} 43112q 404 s0Y3 |euoidas u) 1edpiued pjnom pue ‘sweq
jllypueS puUB BIOA B]|IA ‘S9N SeT 3yl yum swajqoud ssaippe
Ajuo ued sadn.) seq jo A1o sy3 eyl Jea|d 3 axyew saijod uerd ayL

‘2w s1Y3 18 Juswdolenap

9y3 jo Ayuiom s Ayjiqede) Suriepdn a1enbape yum ueld e Ing ‘umouy| aq 03 ale saiepdn

|eay 9yl 240jaq sa1puade Suiosuods 3yl pue ‘SOYN ‘INTE UUM PRA|0SaU 8Q 03 PaSU SWEP Plo 3SOUYL
"UIYUM Pa1eI0] 8 0] LIS SBINID SBT YdIYM ‘AJUno) euy euoq Ul soAolie ay) 4o Auew Suljjosiuos
3q [[!m 32140 s42auiBug 21815 IAIN SY1 18Y3 JUIUL Aj[e3U | T/LZ/9 J1ewa *if S9A3)Y peiuo)

jnoA juey]

*JUNOJJE OJU| U3 E] S3IHAIRDE URIISAaNbS 935 01 pe|d AJan ‘Atan sem | “siyl oju)
auod sey eyl iom pJey 3yl |8 J0) NOA Jueyl 0} pajuem Isnf +1/9¢/9 [lewa uosdwoy] uueasoy

3ISNOJS3Y/S3LON

ININWOI

juasaid - v1/ve/9
sasuodsay |1eAg




908

013

Sluswwod |lewy

|le 1e padojanap aq 03 Ajay| 10U

4B 1Y) 35041 A)je1dadsa ‘sease a51e| [2pow 01 3AISUSAXS 00) aq
PINOM 11 3duls ‘sealte J12ads U no paliied aq 03 aAey ||im Builspon
‘weaJisdn pasn aq ued s|ppow Syy-3H PUB SIWH-IIH syl

Moy Jo 3|dwiexa 1a13aq e 3q |(1m 3J3Y1 ‘UCISIADL g7 13Q03120 3y3 uj
‘SIY1 9A3IYIE 0} MOY DUILLIBIBP

031 Juawnedap aadadsal yoea o1 dn aq [im 1l pue 1usWadloius
J23u0J3s 1oy Jjed ueid aya ul samjjod ay3 Jo Auely  'sajnJ oy
pJiedaisip Juele|q e sey oym ‘yassay ainiey J3Y10A pue {paous)
948 SpJepUEIS Ydlym ul uojienis ales sy ‘aunssald |eajjod
‘sade1ioys yels ‘ue|d ay1 moj|oy 3,uop 1ey) pia4 3ys w1 sa8ueyd
SINUIW 15| isuolsIIaP Alsey uj s3nsad 1ey: majaa. uejd paupadxa
‘s3|qeriea Auew sey wa|qoud ay] pausyiFuails ag 0y spaau
JUSW2104Ua 183 JWpe yeis AY) uaA3 "BwWa|Ip e paspul S| SiyL

"JUsWadIou Ja1eald
pue uoiesnpa ‘a8eusis 3uj1s988ns Aq anss) siy) sassalppe /g Adljod

'soAoJse Jofew ay3 oy s|spow [eNplAIpul dOJ2ASP 0] Pasn aq UeD [apoul |Hg 3y11ng ‘suop

2q 01 paau Aew Yaleasal alo ‘J1351|eaJd auow S YdIym wiols pazijedo| saiow e JO pE31SuU| ease
941U 31 J3A0 WI0IS WIOHIUN B SWNsSe Aew 3 Se ‘3|14 SINH DIH 98.e| au0 se 1539 3y} 3q 10U wysiw
¥ y3noy3 "AZojopAy 10} (003 13uS € S| SIWH DIH ¢SWep 3Y1 15ed [SPOA SWH D3H IHE puedx3

151|323y pJepuels ayl
Aq 198 3ySiw 1ey1 swa|qoud a8s ued pue adusLBdXD 310W aney Aayy se ‘smainai Apnis aSeutelp pue
uwad Jog 191134 3G Aell S193UI5US PIUBLISUXS 2UON (PIDIOJUB 3Q SPJIEPUE]S ugisap ay3 ued moy

‘dwnp 03 soAoule 01 N0 SuIALIp wouy 3(doad ua1ap djay p|nod aisem pijos 1oy ss33Je Asea

41343 pue suoi1e30] 3533 JO BulsiLBAPE BWOS agARIAl *BURT UOSE] SZ6Y 1 AUNWWO) pdtue1INg
dUl ulauo se |am se pA|g AsY |30 £6Z6 38 3UO SUIPN|dUI SI93USI UOIIS(0D) AJUNoT osje aJe

8431 33Mm e sAep /£ uado S| 1eYI ANUSAY JOPRWY IS3AN UO UOITR]S Jajsuedy e sey saonu) seq jo A
3L "anss) ue s soAoule ul yseds jo Suldwng $T/8T/8 [lewa ulqlojuaz|olAl ‘4D ‘plieqAny yeuor

"}l UO Jou ‘peod ay1 Japun

08 pinod sasioy jeyl Aem e yans uj Suissoud peos ay3 ugisap ayy
033G pjnom jua3ul 3y ‘seale paIsaBuod 340w Ul UBAJ “BalE [einjeu
B U1.1n320 1,upinom siy 1 *Aempeod Asng e sassoud J1ed) ueljsanba

UE JBY3 UORENYIS SJeJ 3Y3 U] P3JapIsu0d aq Ajuo pjnom sjeusis asay .

"UOISIABU 3Y] U] pala[ap

9J9M s33URISIP 211199 *|1e43 & pue Auadoud a1eald usamiaq
uonesedas 1oy ajenbape aq 3,upjnom 92URISIP SIY3 1By PAIUSLLIWIOD
os|e aney 3|doad JaylQ "ajdiexa ue se pasn Ajuo sem 193) 57

'9Jnseaw [eiliu) ue se Alo)deysiies aq pinoys (SUoHIpUOd

le Ul ydwsT) oyyeul oIne Joy sywiy paads pa3npas 3uiisod "sssodind uojIssguod J1yyeul Jo A1ajes 0y
S|1Bd3 Yans jo suasn Aq siujejdwod uaaq saey aJays i Ajuo pue yi P343pIsu0d ag pjnoys siyl ‘sjieJt
ainjeu Jo asod.nd sy 1e3sop 01 SWaIS sjeuUslS uonng ysnd pue siayse|y Jo asn -€°'g 1 '8 SW3Y

‘SJuapisss paldage ayl Aq uodn pasuse
Alanuigap aq pjnoys siy3 Ing wnwiuiw paisagsns e 9AeY 1,uoQ *([euiwd) ssau81p pue ssaa3e Asea
404 82U3plsaJ e 01 350} Jey3 dlyjel1 3/doad JUBM 1,UPINOM | ||BLS JBYIEL SWSIS 199 G7 - T/ Wid)|

uasaud - vI/ve/9
sasuodsay |IejAg



909

1€

SIUSWWOD |1Bews

‘A8a1e418

1USJ344IP & 35002 0) 931} 3q pjnom JadojaAasp v uoi1da104d

pooyy [euolyppe 3uipiroid Jo poylaw Ajuo Syl J0u aJe siayng eyl
no syulod uejd syl ‘uoisosa woly uoldarold |euoippe sapiroad 1
-- 8UIY3 peq e 1,usI SIYL U0z PO} By} PUOASQ BIURISIP PSPPE U
asodoud pue uolsoua 0} 9|qe3daisns aIow S| pue| 3yl Yaym Ut ses.e
Ajauapy pjnom Suilepow oAouly *S9U0Z SOL} BPISING INIIO SPOO|4
1Yl smou dUOAIBA? ‘S3U0Z poojy paleusisap ale 343yl ySnoyyy

‘pue| paumo-Aieald o1 Ajdde sauo yaiym pue
puejoijgnd o3 Ajdde saidyjod yaiym Jesd 3JoW }| SINBW UOISIASI BY |

‘ue|d 3y1 Jo uoneIUAWI|dwW) 91NINY JO NS € SE pUe| 113y} JO Jupiel, 3yl o) pue| a1eald
40 s13umo 03 syuawiAed |e303 By Jo AlD Y3 03 2S00 Y3 JO ILWIISA Ue Ue|d 3yl 01 punosdyoeq
se apnjoul 0} Juenodwy 9g pINom 1 ‘Ue|d Y1 Ul PapN|dU! S| IA0Ge SUOJISIFENS 343 JO JSYIBU Jf

(auoz pooy 3y Jo Aiepunoq

9y1 01 dn 3ySu parnddo Juawdoleasp aiaym ‘sojgand ayL ‘djdwexs Joj ‘93§ sado|s ay1 puoiag
pue| [2A3] S9WIIBWOS pue s3do|s cAouie Byl sapn|aul Os|e 1l ‘W 0130q oAoude Y3 3snl uey) puej aow
1ej S3PN|IUL 3UOZ POO(4 YINTS 1e3A-00T SYL :310N) "9U0Z POO|} YINI4 JE3A-00T Y3 jO SHWI| 843
puoAag pusixs pjnom pue| a1eald o1 Sujuielsad jesodoud/iuawalinbas 1344ng, ou ‘A[AIlRUIBYY

‘spiepuels udisaq s,A1D 3yl Jo uoi1aas afeulelp ay) 03 13[gNS g 0} BNUITUOI PINOM PUR| 3IBALIG
"(21ep Jaie| e 1k Juswdojanap a1ealld Joj pases|as ag 1ySiw 1eyl pue| d1jgqnd Suipnjoul) pue| a5gnd
031 Ajuo Ajdde pjnoys ue|d 3yl tT/Lz/8 |1ewa 77 ‘SSuIp|oH pue 910N B1L3IS ‘03IRISOA Uyor

'su013s333Ns JNOA Jo swos sajesodiodul suojsiaaL uejd 3y

‘pasn ag ued 3 moy sujejdxa pue
[1B39p SJ0W Ul 55930.d Sujjapow a3 SACLISAP UOISIARY ue|d syl

*95e3.40U1 8¢ 01 A|33)]| 34€ $3(11I0}3A BIayMm

8uyss0.40 B JO WR3J3SUMOP A[91RIpaLLLI] PAsN 30 OS|e UBD |0J1U0 UOISOU] "yled MO)} 3Y3 Ul dAIND

© JO 3pISIN0 3y UO Se Yons ‘Aj3y| 51 J0 PaAISSFO S} SUI1IND PE3Y 9J3YM SBIUE Ul PI1ONJISUOD 37 UED
|0J1UDD UOISO.T *2)8 U0I112310.2d UDISOJS YIIM SIISAIND 10 ‘PIMO|4 SABM{E 3ABY ASU3 1BYY UOIID3IP
33 SuIMOy4 BNUITUOD 01 SAUY| MO} JUDIBHIP Y] 1O} MO||B 03 PISN 3 ULD SDYIIY "WERAIISUMOP
S10243 3ALR3BU 2ARY 10 OADJIE BY] JO UOI3IRUIP 3] 35uBYd J0U SBOP JUISSOLI SIYY 18143

3JNsua 0} 2Uop 3g p|noys Apnis e ‘0Aotie 3yl ssosde ul Ind aq 01 3Je sJu(SSOUI §| "paseaIu] 3G 10U
pInoys weasisumop smojyead 3yl usyl ‘uoisialpgns 1ey) ySnoJyl suni oAoiie Ue pue 3jing aq 01 s
UOISIAIpgNS e se yans Juawdojanap e J| "3|qissod se [ednieu se 1day 9q ued soAoJlY 'j0JIU0D UOISOI]

'91epdn o) anp aJe pue T66T

‘47 19qW91das U0 319343 Swedaq sdew pooy SA1IIBYS JUB1IN3 3Y] "ySnous ey 1no paddew

3q 10u Aew pue soAodse Jolew apnjaul Ajuo Asyl ySnoy) ‘sauoz Jayng sulwalap djay 01 pasn ag
ued sde|pl aiey @Juelnsu] poold vINId , 189Mm,, $198 18yl SulyiAiana apn|duj Led 3 4o yidap uo paseq
2q UBD SBUOZ JaNq 3YL "W.01s JA 00S 10 00T Y1 UO paseq Pauoz Jayng e aujwJa1ap 01 pasn ag
UBd SIAIH D3H "9U0Z Jaynq e 3ulwia1sp 01 SIAIH D3H Suisn pazAjeue aq ued soAouly "SSU0Z Jayng

ssaid - v1/vz/9
sasuodsay [ielAll



910

[43

SIUIWIWIOD |lewy

paAladal s|lewy

'3|qedolaAap aq

10u Aew 1eyl pue| Joj Aed 3, up|nom siadojaAsp g pINOM 3 NSaJ BYL
"JUsLWdolaASp 104 pases|aJ ulaq pue| Juade(pe ay} 03 Jold Al
341 01 paAaALIO] 3q pinom eaJe Jayng uodn paaJSe syl yoiym uj
19 10 321}40 pue|( 31e3S 33 pue AlD Yl UIdSMIg JuawaaLde ue jo
1ed aqg seale Jaynqg Alessadau Aue Jell saljlie|d uolsiAaL ueld sy

JUSwWdo|3ASpP |BNIJE U0J PUB| JO SUOI1IDS SNOLIBA Ul
ulewaJ [|1m 1eym uo 1ooys deud e Ajjesall] st 31 a8en8uej jo adAl s1y3 Inoyuan dojaaap o1 sadojanap
9Y3 404 sulewsas 1eym Jo Sutpuelsiapun Jea|d pue ul 08 o1 A1 9y 4o UOI1D3UIP JBD|D B saplacad SIYL

"1yauaq o1gnd Joy ‘sSulpjoy D10 031 paJiajsuedy Aj3oauip aq sajiadoud
3say1 1sanbau 03 siamod [edidiunw s3 Buisn Aq ‘paxauue ‘Al1D ay3 ulylim pajesodiodu) 3q 03 payse
34 1BY) SpUB| UO 3Pa2Jd1Ul PjNOoM A2 33 JBYZ J9juUl O} UBBW OS[e | ‘3Seq pue| 3|qesn s 43dojarap

e Sunoedw Inoyum 1jauaq dljgnd Jo 9q 01 PaUILLIRIRP B8 18] SPUR| 3S0Y] JOJ AVd UBSW | S1y)
Ag "$924N0S |BIUSWUIDA0S 1310 10 |A1F ‘9115 WOJS 131D padinbae uayng spinoad 03 sssululjjim e
31es1SUOWap PINOYS/pINod A1D aY) M3IA AW Up $T/ET/0T JIBWS ‘SaWOH J13[]anyas “13|[anyds ajed

‘spuej paumo-Aj@ieaud 03 A|dde pinom 1eym pue spue|
2ljgnd 01 Ajdde pjnom 1eym Sa1414|I JSYLING UOISIABL 87 J3G0I00 BYL

'sjuawdojaaap Jejiwis Hwad |im uejd mau ayy adoy | *oAode 3yl saaasald 1By} INOAR| |B1IIUBPISAU
aAj1oRINIE U SapIA0Ld 19A pue 3U0Z POO|} YN IS 9y 01 Juade(pe s) uawdo(aAsp sy "soAoule 0]
juddelpe sease dojaAdp 03 SUOP 30 URI 1BYM JO 3|dWEXS JUB|[2IX3 Ue S| Juawdo|aAap so|gand ayL

*UO0{1BJBPISUOD JOJ JuRIOd W}

9q p|nom sijutod JaYy1o S,uyor uayl ‘Jou J| *ased 3yl aJam siyl 41 ue|d syi Inoge Ja11aq yonw

199} p|nom S\ “JuSWdo|aAap 10) S|ge|IeAR BpeLU U( 194 10U BARY 1BY] SpuE| d1|qnd 01 Ajdde

01 Ajuo papuayul sem ue|d oAouie 343 1BY) UIY) 01 POWIS Y10q Ayl HJewusqg ueng pue ezien
U3GOy UM 19W am udypn -sautod s,uyor Yitm Jnduod | $T/4z/8 [lews ‘ygHD1 ‘sayeH [jlequiy

"ueld Adljod 1uswaBeury Ja1BAN LWIOIS Z66T SUI Ul delpl
uoIedIIuUBp| J0P1II0Y) 0ADUIY Jofey SYI UD PaIIUSP] B, soAoule
Jolew paweuun,, pue ‘0Aciry wWeq 3137 aY3 Jo sjuawsas ‘soholiy
(dew ay3 uo 10u) y00.q|3] PUB ‘S3dNID) SET ‘epaLUR|Y 3yl ‘OAOLIY
Jlypues 3y Jo 1uawSss e ‘asowijid 341 3pNn|duUl SoAodie Jofew ay)

*919Y 3213084d UOWIWIOIUN UB 10U §]

U "2po) Sujuoz 2y} Uy pale1s 950yl Wod padueyd aq ued spiepuels
wwswdo|aaap -- Juswdojaasg 1un pauue|d ay3 jo adejueape auo
SISIYL "puly SWOS o Jyauaq i|qnd e Joj uiniaJ ul sapyIsuap Jaysty
1sanbay Ajuanbauy sjesodourd 1uswdoaaap ‘suwi| Aud aU3 UIyIM

"uejd Y1 JO syelp ui sdew ayl U0 UMOYS SOAOUIR 18553 9yl
0} J0u pue A3 9y} punoJe pue uj soAouJe Jofew Jo Jagquinu |jews 3y} o3 Ajuo Ajdde pjnoys ue|d ay |

‘suopipstn{ Auew uj |e83]|1 S1 Ydiym
,8UIU0Z 10eJ3U0D,, Y1 10} B SPUNOS SJaYNQ J0} uiniat uj Aususp Jaysiy Suijejodau jo 1dasuod ayy

asaud - ¥1/ve/9
sasuodsay |1eN3




911

Carol McCall

From: Roseann Thompson <rethomps@ad.nmsu.edu>
Sent: Friday, June 27, 2014 3:36 PM

To: Carol McCall

Cc: Ken Miyagishima

Subject: RE: Arroyo Plan Status

Hi Carol —

Just wanted to thank you for all the hard work that has gone into this. | was very, very glad to see equestrian activities
taken into account.

Roseann Thompson

From: Carol McCall [mailto:CarolM@Ias-cruces.org]
Sent: Friday, June 27, 2014 2:24 PM
Subject: Arroyo Plan Status

On Tuesday night, the Planning & Zoning Commission voted to postpone their recommendation to the City
Council regarding adoption of the Arroyo Management Plan. Everyone agreed the planning process would
benefit from further input by the public and stakeholder groups. | will be scheduling meetings for mid-July and
will send out another announcement to let you know when and where they will be held.

In the meantime, | encourage you to get acquainted with the City's new public opinion tool, MindMixer, which
allows you to comment, ask questions, respond to comments by others and post pictures. You can log on
using your Facebook account, if you have one, or simply sign up and post directly to MindMixer. The City will
frequently be posting questions regarding City services, so it will be a good way to register your opinion on a
variety of topics in the coming months. Please go to http:/lascruces.mindmixer.com/ to get started. MindMixer
is a fun, interactive way to give us your opinions and read those of others in the community. The first question
posted is “What is your biggest concern regarding managing the arroyos in and around Las Cruces?

Thank you again for your interest in the City’s Arroyo Management Plan!

Carol MccCaill, AlCP

Planner, Community Development Dept
City of Las Cruces

700 N Main Street

Las Cruces NM 88001

575.528.3209

575.528.3155 fax
cmccali@las-cruces.org

el 4
What is MindMixer? An online way to engage our citizens and solicit feedback on current City of Las Cruces projects. Suggest ideas
and leave your comments. Posts will be reviewed by stakeholders to help guide decision-imaking on a variety of issues. Go to: Engage
Las Cruces. Share your ideas. Be heard. Build a better community,
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From: Conrad Keyes [mailto:cgkeyesjr@qg.com]
Sent: Friday, June 27, 2014 2:40 PM

To: Carol McCall; Amy SPA Louise

Subject: Re: Arroyo Plan Status

Carol - Thanks, it seems to be the correct action at this time.

I really think that the NM State Engineers Office will be controlling many of the arroyos in
Dona Ana County, which Las Cruces seems to be located within. Those old dams need to be
resolved with BLM, NRCS, and the Sponsoring agencies before the Real Updates are to be
known; but a Plan with adequate Updating Capability is worthy of the development at this time.

Conrad Keyes Jr., 801 Raleigh Road, Las Cruces, NM, 88005, 575-523-7233

Sent: Friday, June 27, 2014 2:23:35 PM
Subject: Arroyo Plan Status

On Tuesday night, the Planning & Zoning Commission voted to postpone their recommendation to the City
Council regarding adoption of the Arroyo Management Plan. Everyone agreed the planning process would
benefit from further input by the public and stakeholder groups. | will be scheduling meetings for mid-July and
will send out another announcement to let you know when and where they will be held.

In the meantime, | encourage you to get acquainted with the City’s new public opinion tool, MindMixer, which
allows you to comment, ask questions, respond to comments by others and post pictures. You can log on
using your Facebook account, if you have one, or simply sign up and post directly to MindMixer. The City will
frequently be posting questions regarding City services, so it will be a good way to register your opinion on a
variety of topics in the coming months. Please go to http:/lascruces. mindmixer.com/ to get started. MindMixer
is a fun, interactive way to give us your opinions and read those of others in the community. The first question
posted is “What is your biggest concern regarding managing the arroyos in and around Las Cruces?

Thank you again for your interest in the City’s Arroyo Management Plan!

Carol McCall, AICP

Planner, Community Development Dept
City of Las Cruces

700 N Main Street

Las Cruces NM 88001
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Carol McCall

From: Jjohn kutney <john.kutney@hotmail.com>
Sent: Monday, July 14, 2014 1:49 PM

To: Carol McCall

Subject: Arroyo Mgmt Plan

Received a note in mail about the Arroyo Management Plan Public Input Meeting. | will not be able to attend
the meeting but have included a few comments about the Plan.

First of all it is a very through and well written plan, kudos to all involved.
I have some comments about the goals included in the report as follows:

Starting on Page 62

Goal 1:

Item 1.4 — it would be more prudent to develop a more detailed definition of what constitutes a “critical
ecological area” to protect the rights of private property and individual access. There has been reported
evidence of governmental overreach in many areas of the USA including New Mexico.

Item 1.12 “Non-motorized transportation connections” should be detailed; this could be nothing more than
sidewalks which are noticeably missing in many developed areas of LC and the County. In fact, I have seen
wheel chair access curbs being placed in areas where there are no sidewalks. These transportation paths should
be part of the original development costs and not the tax burden of existing citizens.

Goal 6:

Item 6.3 — this should be restricted to open space and should not include buildings or non- related open space
considerations such as libraries, museums etc.

Goal 7:

Item 7.1 - 25 feet seems rather small, I wouldn’t want people traffic that close to a residence for easy access and
digress (criminal). Don’t have a suggested minimum but this should be definitely agreed upon by the affected
residents.

Goal 8:

Items 8.2 & 8.3- use of flashers and push button signals seems to defeat the purpose of nature trails. This should
be considered if and only if there have been complaints by users of such trails for safety or traffic congestion
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purposes. Posting reduced speed limits for auto traffic (15mph in all conditions) should be satisfactory as an
initial measure.

Thanks you for your consideration and asking for public input.

John Kutney
5613 Mira Montes
Las Cruces, NM
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From:

Sent:

To:

Cc:

Subject:
Attachments:

Good morning Carol,

Jonah Ruybalid <jruybalid@molzencorbin.com>
Monday, August 18, 2014 11:48 AM

Carol McCall

Jerry Paz

RE: Arroyo Management Plan

AMP Policy comments.xlsx

I have attached some comments on the Arroyo Management Plan Policies. | also have some comments in regards to
some questions or topics brought up at the last public meeting.

e Dumping of trash in arroyos is an issue
The City of Las Cruces has a transfer station on West Amador Avenue that is open 7 days a week. There are also
County Collection centers including one at 9293 Del Rey Blvd as well as one in the Butterfield Community at
4925 Eason Lane. Maybe some advertising of these locations and their easy access for solid waste could help
deter people from driving out to arroyos to dump.

¢ How can the design standards be enforced?
More experienced engineers may be better for permit and drainage study reviews, as they have more
experience and can see problems that might get by the standard check list.

¢ Expand BHI HEC HMS Model past the dams?
HEC HMS is a great tool for hydrology, though it might not be the best as one large HEC HMS file, as it may
assume a uniform storm over the entire area instead of a more localized storm which is more realistic. More
research may need to be done, but the BHI model can be used to develop individual models for the major

arroyos.
o Buffer Zones

Arroyos can be analyzed using HEC HMS to determine a buffer zone. HEC HMS can be used to determine a
buffer zoned based on the 100 or 500 yr storm. The buffer zones can be based on depth or it can include
everything that gets “wet.” FEMA Flood Insurance Rate Maps can be used to help determine buffer zones,
though they only include major arroyos and may not be mapped out far enough. The current effective flood
maps became effective on September 27, 1991 and are due for update.

o Erosion Control

Arroyos can be kept as natural as possible. If a development such as a subdivision is to be built and an arroyo
runs through that subdivision, then the peak flows downstream should not be increased. If crossings are to be
put in across the arroyo, a study should be done to ensure that this crossing does not change the direction of
the arroyo or have negative effects downstream. Arches can be used to allow for the different flow lines to
continue flowing the direction that they have always flowed, or culverts with erosion protection etc. Erosion
control can be constructed in areas where head cutting is observed or is likely, such as on the outside of a curve
in the flow path. Erosion control can also be used immediately downstream of a crossing where velocities are

likely to be increase.

| hope this helps, please let me know if you have any guestions.

MOLZENCORBIN
Jonah Ruybalid CFM



916

Carol McCall

From: John Moscato <info@brightviewland.com>
Sent: Wednesday, August 27, 2014 6:33 AM

To: Carol McCall

Cc: Kimball Hakes; Steve Chavira

Subject: Re: Notes from meeting 7/31/14

Hi Carol,

Here are some suggestions/observations:

1. The Plan should apply only to public land (including public land that might be released for private development at a later
date). Private land would continue to be subject to the drainage section of the City’s Design Standards.

2. Alternatively, no “buffer” requirement/proposal pertaining to private land would extend beyond the limits of the 100-year
FEMA flood zone. (Note: The 100-year FEMA flood zone includes far more land than just the arroyo bottom; it also includes
the arroyo slopes and sometimes level land beyond the slopes. See, for example, The Pueblos, where development occurred
right up to the boundary of the flood zone.)

3. If neither of the suggestions above is included in the Plan, it would be important to include as background to the Plan an
estimate of the cost to the City of the total payments to owners of private land for the “taking” of their land as a result of
future implementation of the Plan.

4. The concept of negotiating higher density in return for buffers sounds a lot like “contract zoning,” which is illegal in many
jurisdictions.

5. The Plan should apply only to the small number of major arroyos in and around the City and not to the lesser arroyos
shown on the maps in drafts of the Plan.

John Moscato

Sierra Norte Land Holdings, LLC
3590 W. Picacho Avenue

Las Cruces, NM 88007
575-496-7115

From: Carol McCall <CarolM@las-cruces.org>

Date: Monday, August 25, 2014 at 12:46 PM

To: "'fruybalid@molzencorbin.com"" <jruybalid@molzencorbin.com>, "'hilary@marroninc.com"
<hilary@marroninc.com>, John Moscato <info@brightviewland.com>, "'aherrera@team-psc.com <aherrera@team-
psc.com>, "fhernandez@team-psc.com" <jhernandez@team-psc.com>, "'paulp@qwestoffice.net™
<paulp@qgwestoffice.net>, "'steve@Ichba.com"™ <steve@I|chba.com>, "'aguerra@bhinc.com™ <aguerra@bhinc.com>,
"'brigitte.fuller@wilsonco.com"" <brigitte.fuller@wilsonco.com>, "'ebinns@zianet.com'” <ebinns@zianet.com>, Rocio
Dominguez <rdominguez@las-cruces.org>, Srijana Basnyat <shasnyat@Ias-cruces.org>, Carol McCall <CarolM @las-
cruces.org>, Natashia Billy <nbilly@Ias-cruces.org>, Peter Bennett <pbennett@Ias-cruces.org>, Koting Lee <klee@las-
cruces.org>

Subject: Notes from meeting 7/31/14

Hello, Everyone — attached please find a draft of our discussion on July 31 at the LCHBA offices. | know it's
been awhile, but if you remember details from the meeting, please add them to what is here. There are a few

1
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Carol McCall

From: Kimball Hakes <kimball@hakesbrothers.com>
Sent: Wednesday, August 27, 2014 8:52 AM

To: John Moscato

Cc: Carol McCall; Steve Chavira

Subject: Re: Notes from meeting 7/31/14

Hi Carol, I concur with John's points. When we met with Robert Garza and Brian Denmark, they both seemed
to think that the arroyo plan was intended only to apply to public lands that have not yet been made available
for development. We would feel much better about the plan if this were the case. If not, then John's other points
would be important for consideration.

The Pueblos development is an excellent example of what can be done to develop areas adjacent to arroyos.
This development is adjacent to the FEMA flood zone and yet provides an attractive residential layout
that preserves the arroyo. I hope the new plan will permit similar developments.

Thanks for all you do.
Kimball
On Wednesday, August 27, 2014, John Moscato <info@brightviewland.com> wrote:

i Hi Carol,

| Here are some suggestions/observations:

1. The Plan should apply only to public land (including public land that might be released for private development at a later
| date). Private land would continue to be subject to the drainage section of the City’s Design Standards.

| 2. Alternatively, no “buffer” requirement/proposal pertaining to private land would extend beyond the limits of the 100-year

| FEMA flood zone. (Note: The 100-year FEMA flood zone includes far more land than just the arroyo bottom; it also includes
the arroyo slopes and sometimes level land beyond the slopes. See, for example, The Pueblos, where development occurred
right up to the boundary of the flood zone.)

3. If neither of the suggestions above is included in the Plan, it would be important to include as background to the Plan an
estimate of the cost to the City of the total payments to owners of private land for the “taking” of their land as a result of
future implementation of the Plan.

4. The concept of negotiating higher density in return for buffers sounds a lot like “contract zoning,” which is illegal in many
jurisdictions.

5. The Plan should apply only to the small number of major arroyos in and around the City and not to the lesser arroyos
shown on the maps in drafts of the Plan.

John Moscato

Sierra Norte Land Holdings, LLC
3590 W. Picacho Avenue

Las Cruces, NM 88007
575-496-7115
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Carol McCall

From: John Moscato <info@brightviewland.com>

Sent: Thursday, October 09, 2014 8:53 AM

To: Carol McCall

Cc: Kimball Hakes; Steve Chavira; JASON CLARK; '"MIKE GRAY" Oscar@spiritviewhomes.net;

'ROBIN HARDER'; 'BEN RAWSON’: 'MAX BOWER'; ebinns@zianet.com:;
davebinns@msn.com; Dale Schueller
Subject: Arroyo plan

Carol,

Members of the LCHBA Government Affairs Committee would like to meet with you next week to discuss the latest AMP
revision. Are you available to meet with us on Tuesday, October 14, at 2:30 at the LCHBA building?

Below is a brief summary of some of our concerns:

1. In arecent meeting with Robert Garza and Brian Denmark, Robert indicated that he believed that the original scope of the
plan was limited to major arroyos within public lands. That scope has now widened considerably.

2. In previous meetings, we have asked for some indication of the cost to the City and to private landowners of
implementation of the goals and policies set forth in the plan. Quite simply, if the plan is impractical from a cost standpoint,
we question why the plan is being proposed.

3. Many of the policies included in Goals 6 and 10 have the potential of placing unreasonable burdens on development and
indicate a misunderstanding of current standards that development must meet.

We look forward to discussing these and other items with you.
Thank you.

John Moscato

Sierra Norte Land Holdings, LLC
3590 W. Picacho Avenue

Las Cruces, NM 88007
575-496-7115
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Carol McCall

From: Knopic, Jessica <jknopic@btm.gov>
Sent: Thursday, October 16, 2014 10:04 AM
To: Carol McCall

Subject: Re: CLC Arroyo Plan Webpage
Comments

pg 30. The New Mexico Office of the State Engineer Dam Safety Bureau requires dam owners to prepare Emergency
Action Plan for these Dams.

- Currently OSE does not require EAP for non- Significant Hazard Dams. Some dams on the list in the ETZ are
currently classified as non-Significant Hazard Dams.

- The Hazard class will change if development is allowed below the dam.

Pg 72 Goal 9 9.4 Replace vegetation in all areas that are disturbed during construction, in accordance to NPDES 9.4. This
includes a well-established mixture of shrubs or trees, native grasses, forbs, and other ground cover to help reduce
sediment movement.

- Shrubs and trees are not recommended on or in the area of dams, flow channels or certain other water
structures.

The plan is all based around defining the flood area of a design storm event. This will be fairly expensive and an
agreeable method and process will have to be accepted. This should be closely done with the guidance of the OSE and
owners of the aged infrastructure in the arroyos. Is the boundary to be identified with the aging dam structures as they
currently exist or during a breach of the structure during there design storm event?

Thanks
Jessica Knopic
BLM

525-4346

On Fri, Oct 3, 2014 at 10:42 AM, Carol McCall <CarolM@las-cruces.org> wrote:

Hello — I have made some additions to the Arroyo Management Plan webpage. 've added the
revised maps and Appendices 2 & 3. By Monday, | hope to have the compilation of stakeholder
input since 6/24/14 that includes responses by staff and answers to questions raised during the input
process. The page is at www.las-cruces.org/protectarroyos

If you would like to make comments on the plan, please do so as soon as possible. | am
scheduled to present the plan to the Planning and Zoning Commission for consideration at their
public hearing October 28, 2014. | will make another revision prior to that time and post it on the
website approximately October 17. Any comments | receive prior to that time will be incorporated
into the revision. This includes suggested changes to the maps and appendices.

I would be glad to meet with you to discuss the plan revisions if requested.

1
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Carol McCall

To: Carol McCall
Subject: RE: Las Cruces Arroyo Management Plan

From: Matthew, Ray [mailto:rmatthew@slo.state.nm.us]
Sent: Wednesday, October 08, 2014 10:16 AM

To: Carol McCall

Cc: Johnson, Craig

Subject: FW: Las Cruces Arroyo Management Plan

Hi Carol:

Thanks for the opportunity to comment on the 9/21/14 draft Arroyo Management Plan. Itis a well written plan
addressing issues that are relevant for Las Cruces current and future development. The State Land Office has only
three additional comments from the previous draft.

e SLO supports the ideas of using density gradients rather than Transferable Development Rights (TDRs). The
density gradients can accomplish the same objective as TDRs {preserving land development potential for
property owners by density transfer) but would be easier to use by property owners or developers in site plan
design.

e The SLO supports the use of design standards recommended in the plan to preserve the function and character
of arroyos/floodplains and buffered areas.

e The SLO does not support fee simple transfer of ownership of State Trust Lands for these purposes but rather
the purchase of easements. This can also be advantageous to CLC; if waterways change, easements areas can
be moved or re-delineated.

If you have any questions or concerns on these comments please contact me.
Ray

Ray Matthew

Urban and Regional Planner

New Mexico State Land Office, Commercial Resources
310 Old Santa Fe Trail

P.O. Box 1148

Santa Fe, New Mexico 87504-1148

Office: (505) 827-4095

Fax: (505)827-6157

rmatthew@slo.state.nm.us

From: Matthew, Ray

Sent: Tuesday, October 07, 2014 11:29 AM
To: Johnson, Craig

Subject: Las Cruces Arroyo Management Plan
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Hi Craig:
I thought the following might be helpful when we get a chance to talk about the Arroyo Management Plan.
Significant changes in the version of the plan are:

1) text has been added which recognize there are policy implications in the recommendations of the plan. At this
point they haven’t delineated what the implications are; for example, the CLC fiscal impact from obtaining
conveyances of floodplain/buffers and impact of property with the intent to develop whose land is being
conveyed.

2) inthe previous version they mentioned easements or purchases of row, the language has been changed to
conveyance of SLO arroyo/floodplain/buffer areas to CLC.

3) Transferable Development Rights(TDRs) language for environmentally sensitive areas has been dropped, instead
the plan calls for use of density gradients with more dense development in areas further from the arroyo/buffer
and on flatter land. The areas closer to the arroyo/buffered areas or more varied elevations would have less
dense development. The west mesa escarpment area is an area where there is a lot of shifts in grade and
elevation. The density gradient approach accomplishes the same thing as TDRs in moving dense development
away from sensitive areas but can be easier to implement by both CLC and developers.

The CLC Planning and Zoning Commission is scheduled to review the draft on Oct. 28. Any Council action at earliest
would be in November. Given the environmental constraints with any arroyo/floodplain commercial development
generally is not feasible. | haven’t been to this area years but | think the view sheds and proximity to prime natural
resource areas like Organ National monument would make a development like Mesa Del Sol and attractive

option. The Plan does reference Mesa Del Sol as a preferred design option for development in areas with

arroyos. At this point we do not know the size of buffered areas. SFCC District uses 50 feet. It’s quite possible a
range of 50 -100 feet could be accommodated without any loss of development potential by the site plan design
recommendations.
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