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EXECUTIVE SUMMARY
The Oakdale Irrigation District (OID) has over 80 automated canal gates and flow meters
currently incorporated into its Supervisory Control and Data Acquisition (SCADA) system,
and continues to expand canal automation as part of modernization and increased
efficiency efforts identified in the District’s Water Resources Plan and associated
Programmatic EIR for the program. As the SCADA system continues to grow, the need
has arisen for a new tower to intercept and relay radio communications to and from the
OID office and the remote automated gate and meter sites.
The North Side Communications Tower Project (Project) will involve the installation of
one 190’ tall tower at the OID North Side Regulating Reservoir located approximately
three miles northeast of the City of Oakdale in Stanislaus County. The proposed
communications tower will be located at an area of the OID North Side Regulating
Reservoir that is currently being used as a laydown area and inventory yard for OID
materials. The tower will be a self‐supporting lattice design and will be located
approximately 2,100 feet from the nearest residence. It is anticipated that the tower will
have daytime lighting as well as nighttime red obstruction lighting for the safety of low
altitude aircraft. The tower’s concrete pad foundation is anticipated to be approximately
26’ x 26’ x 4’ deep, and the tower components will be manufactured at an existing facility
and assembled onsite.
Due to the relatively short construction time frame, minimal area of ground disturbance
during construction, and existing use of the site for OID operations, potential impacts are
anticipated to be primarily limited to potential aesthetic effects.
This Draft
Environmental Impact Report (DEIR) has been developed to review and disclose all
potential environmental impacts and identify measures designed to mitigate for such
impacts.
Summary of Project Impacts
OID has determined with the safety and mitigation/avoidance measures stated herein, as
well as limited potential impacts, the proposed Project will have a less than significant
effect on the environment. Based on the results of a viewshed and visual analysis, the
impacts to visual resources identified as potentially significant are anticipated to be
negligent to minimal. The tower is sited approximately 2,100 feet from the nearest
residence on OID owned property with no Williamson Act conflict in an agricultural zone.
Per the recommendations made in a radio study (Appendix D) the 190 foot tower height
is necessary to achieve reliable radio communications to and from the OID office and to
and from remote automated canal gates located throughout the District on OID’s SCADA
system. While not subject to FAA regulations, OID chose to incorporate FAA tower
lighting guidelines for the safety of low altitude aircraft and crop dusting operations in
this agricultural region. The tower’s lattice design allows for it to be freestanding without
the use of guy wires.
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ACRONYMS & ABBREVIATIONS
ac‐ft

acre‐ feet (foot)

AGL

above ground level

BMP

best management practice

CAAA

California Agricultural Aviation Association

CARB

California Air Resources Board

CDFW

California Department of Fish Wildlife

CEQA

California Environmental Quality Act

cfs

cubic feet (foot) per second

District

Oakdale Irrigation District

DSO

Distribution System Operator

EIR

Environmental Impact Report

NAAA

National Agricultural Aviation Association

NSRR

North Side Regulating Reservoir

NOA

Notice of Availability

NOP

Notice of Preparation

OID

Oakdale Irrigation District

PEIR

Programmatic Environmental Impact Report

PM2.5

particulate matter 2.5 microns or less in aerodynamic diameter

PM10

particulate matter 10 microns or less in aerodynamic diameter

SCADA

supervisory control and data acquisition

SHPO

State Historic Preservation Office

SJVAPCD

San Joaquin Valley Air Pollution Control District

SWPPP

Storm water Pollution Prevention Plan

TCC

Total Channel Control

WRP

Water Resources Plan

4

SECTION 1‐ PROJECT DESCRIPTION AND ALTERNATIVES
1.1 Project Objectives
Since its Water Resources Plan and subsequent PEIR were adopted in 2007, the OID has
strategically invested in technology and equipment to enhance OID response times, provide more
flexibility for customer irrigation events, and improve overall efficiency of the system which
serves over 60,000 irrigated acres. One approach that is favored by OID is the installation of
automated canal gates on its canals. These gates, which provide highly accurate flow
measurement, may serve as “drop” structures where water is checked up to serve the irrigation
demands of customers, or as “turnouts” which serve as the customer delivery point. OID also
installs flow meters within its pipelines at customer delivery points. These devices help OID
achieve compliance with California Water Code §10608.48, which requires implementation of
efficient water management practices by agricultural water suppliers including, but not limited
to, measurement of water delivered to customers and automation of canal structures. The
automated canal gates and flow meters contain radios and are integrated into OID’s Supervisory
Control and Data Acquisition (SCADA) system, allowing for remote monitoring and control by OID
Staff. Given the current regulatory setting and system‐wide benefits that have been realized by
the use of these devices, OID anticipates installing more automated gates and flow meters in the
future.
The communications associated with OID’s SCADA system are currently reliant on a single tower
located on the OID office property. Not only are several canal gates situated in locations where
topographic features hinder the line of sight necessary for reliable radio communications, but as
the number of SCADA sites has increased, the amount of data being transmitted from all the
SCADA sites directly to the OID office tower has also increased. This has resulted in slower
response times and diminished operational control and efficiency of the automated system. As
the SCADA system continues to grow, the need has arisen for a new communications tower to
intercept and relay communications to and from the remote automated canal gate sites within a
generally defined area (i.e. the northwest quadrant of the OID service area) to and from the OID
office.
1.2 Project Location
The OID North Side Regulating Reservoir (NSRR) property was selected as the proposed tower
site for several reasons: the property is currently owned by OID, the site is routinely accessed and
maintained by OID, and there is an existing source of power at the site. The new tower is
proposed to be located on the NSRR property, more specifically at the northeast corner of APN
002‐052‐018. The graded area is bordered by the NSRR, the OID North Main Canal, and the OID
Rodden High Line Lateral. Access to the site is by OID’s existing rights‐of‐way along the OID
Burnett or Cometa Laterals. The remainder of the proposed site not being utilized for regulation
and intermittent storage of surface water during the irrigation season (approximately March
through October) is graded, generally kept free of any vegetation, and is currently used as an
overflow inventory yard for OID materials. The proposed tower would be located approximately
2,100 feet from the nearest residence.
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1.3 Project Characteristics
The tower is proposed to be a 190’ tall self‐supported lattice design structure. The proposed
height was determined upon completion of a radio study commissioned by OID, which identified
190’ as the suitable height to provide direct line of sight to the OID office tower.
Initially, the tower will house a 3 foot dimeter parabolic reflector antenna operating at 5.8 GHz
and a UHF Omni antenna for radio communications. It is possible however, that additional
antennas and a microwave dish may be installed or replaced as needed to accommodate the
evolution of technology and ensure sufficient capacity for OID’s SCADA system into the future.
The proposed tower will be designed with additional capacity, should the future antennas be
needed. A waveguide assembly for cabling will be installed along with a safety climb ladder.
Given the distance that the proposed tower will be from the nearest airport (City of Oakdale
Airport), and that the proposed tower height is less than 200’, the tower is not subject to FAA
regulations. However, due to the likelihood of regulation promulgation in the near future on
towers under 200’ in height, as well as for the safety of low altitude aircraft, OID will adhere to
the FAA guidelines for tower lighting and marking. The applicable FAA light standard, FAA Style
E1, will be incorporated into the design of the tower. Said standard calls for medium‐intensity
dual (white daytime and red nighttime) obstruction lights to be installed at the top of the tower,
and two more red obstruction lights to be installed at an intermediate level, or approximately 95’
AGL. Lights will flash every two seconds (30 flashes per minute) per industry standards.
Specifications of the proposed lighting system are further described in Section 2.5.
Construction will consist of the excavation, forming and pouring of a 26’wide x 26’length x 4’deep
concrete pad foundation by OID forces, utilizing the design provided by others. The tower
components will be manufactured at an offsite facility and transported to the project site where
they will be assembled in a laydown area, and the tower will be erected with the use of a crane.
The existing power source at OID’s NSRR Groundwater Well will serve the tower and a perimeter
grounding system will be installed by OID around the tower foundation. An above ground cable
bridge will be installed from the tower structure through the well pump house wall where it will
be connected to the panel inside the pump house. OID staff will travel to the Project site on a
daily basis, but it will not be a permanent work station. Therefore no additional public services,
utility easements, or outbuildings will be necessary upon completion of the Project.
1.4 Alternatives Considered
Multiple alternatives were considered in the preparation of this Draft EIR. Those alternatives
consist of the following:
Alternative 1: No Project
Under the No Project scenario, a communications tower would not be constructed. There
would be no additional capacity for the SCADA system communication and therefore it is likely
the number of automated canal gates installed in the District would reduce or halt completely.
This alternative formed the basis of the existing conditions and baseline, since without
construction of the Project there would be no change in the existing site conditions.
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Alternative 2: Communications Tower Constructed at NSRR Property
This alternative consists of the characteristics and location setting described in Sections 1.2 and
1.3 above.
Alternative 3: Communications Tower Constructed at Alternate Remote Site
Under Alternative 3, a radio communications tower would be installed at a different and more
remote site than the OID NSRR property. This alternative may lessen visual and agricultural
impacts on neighboring properties due to a lack of residences and developed agricultural land
in the Project vicinity, however the tower would be farther from the OID office and automated
gates which would increase the likelihood of interference with communications. There would
also be additional costs for OID to purchase such property and/or easements and the potential
for environmental issues associated with access and initial construction. Power supplies would
also likely need to be developed or extended in order to serve the tower, since it is probable an
undeveloped parcel would have no existing utilities on site.
Selected Alternative: Upon consideration of the alternatives listed above, OID determined
both Alternative 1 and Alternative 3 would hinder the efficiency and modernization goals of the
District by restricting the SCADA communication capabilities. Alternative 3 would be cost
prohibitive due to site acquisition and utility extensions, as well as the complications associated
with such a remote tower site communicating to and from the OID office and automated gates.
Alternative 2 would best suit the operational needs and enhanced performance objectives of
the District while also resulting in the least cost. Therefore Alternative 2 was selected to be
evaluated further under this Draft EIR.
1.5 Potentially Required Approvals or Permits
The Project is subject to the discretion of, and will ultimately need approval from, the OID Board
of Directors. Existing laws and regulations applicable to the Project that OID will comply with
include:





SJVAPCD Regulation VII for dust mitigation
Should the area of ground disturbance exceed one acre in size, OID will prepare a
SWPPP in accordance with the General Construction Permit under the California State
Water Resources Control Board.
Traffic control plan approval by Stanislaus County, should it be necessary for lane shifts
or closures during transportation of equipment and materials to and from the Project
site.
California Endangered Species Act (CESA) consultation.

A summary of the agencies consulted is provided in Section 4, Consultation and Coordination.
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SECTION 2 – ENVIRONMENTAL SETTING, IMPACTS, AND MITIGATION
2.1 Environmental Setting and Baseline
The 2007 Water Resources Plan Programmatic Environmental Impact Report (WRP PEIR)
generally described the environmental setting and species with the potential to occur within the
OID boundary. Measures to mitigate any potential impacts were also identified in the WRP PEIR.
OID refers back to the WRP PEIR during subsequent environmental review of proposed projects
within the District boundary, as many of the mitigation and avoidance measures identified in the
WRP PEIR are applicable to various OID activities. The NSRR, constructed in 2009 and proposed
location of the Project site, was generally reviewed under the WRP PEIR. The specific potential
environmental impacts associated with the construction of the NSRR were identified and
mitigated through the development and completion of a separate initial study/mitigated
negative declaration (IS/MND) in 2009. The WPR PEIR and IS/MND is incorporated into this
document by reference, and is available for public review on OID’s website at
www.oakdaleirrigation.com.
In the absence of the proposed Project, it is anticipated that there would be no changes in the
current site, including land use or OID operations and maintenance. Therefore for purposes of
the proposed Project, it is appropriate to consider existing conditions as the baseline. The
Project’s potential impacts on environmental resources are addressed in the following sections.
2.2 VISUAL RESOURCES
2.2.1 Existing Conditions
The surrounding rural agricultural land generally contains scattered houses and outbuildings for
farming operations. The topography features rolling hills. In recent years, there has been an
increase in crop conversion from pasture to permanent crops such as almond and walnut trees
in the project area. There are no views in the project area that are designated as scenic vistas in
adopted plans and there are no views toward the tower site from nearby parks or other public
use areas that might be considered as scenic vistas.
2.2.2 Potential Impacts on Visual Resources
Since there are no existing structures similar in height to the proposed tower within the project
area, a viewshed analysis with accompanying tower simulations was developed to assist in
evaluating the potential visual impact of the project. The views from residential areas were
considered to be the most sensitive, and therefore the visual analysis photo locations selected
focused on those with the greatest potential to impact nearby residents while remaining within
the public road right‐of‐way. Design drawings of proposed tower were incorporated into the
photos to produce computer generated visualizations of what the tower and the surrounding
area may reasonably look like after the tower is constructed. In general, the rolling hills
topography coupled with the prevalent orchard trees obstruct much of the view of the tower,
and the tower’s effect on the visual character of the project vicinity is low. The lattice design
allows much of the tower to be visually absorbed into the background while the steel surface will
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dull over time, and the proposed obstruction lighting system will not be major sources of light or
out of character for the area. In addition, views from roads would be limited and of very short
duration. Based on these findings, it is anticipated the tower’s effect on visual and aesthetic
resources will be less than significant. The results of the viewshed analysis and tower simulation
photos are shown in Figures 1 through 5 on the following pages. The entirety of the analysis and
its findings are located in Appendix B.

11

12

Proposed Tower
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Proposed Tower
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Proposed Tower
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Proposed Tower
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2.3 HAZARDS
2.3.1 Existing Conditions
In the absence of the proposed Project, it is anticipated that working conditions at the site will
remain the same. Existing hazards include operation of the groundwater well and reservoir gates,
heavy equipment traffic, and working near a water body, all of which are typical hazards
encountered at many OID job sites. Different OID job classifications require various levels of
safety training specific to their duties. Only OID personnel or OID‐escorted visitors access the
proposed tower site, and the access gates typically remain locked when the site is vacant. There
is no storage of oil, fuel, or other hazardous liquids at the site.
2.3.2 Potential Impacts on Hazards and Hazardous Materials
A search performed using the FAA TOWAIR program determined the proposed tower is located
6.19km from the Oakdale Municipal Airport and therefore FAA registration is not required. While
the Project is not in the vicinity of a private airstrip, it is possible agricultural aircraft performing
crop dusting activities could fly near the tower. Therefore, OID will install a flashing red nighttime
obstruction light system on the tower, along with flashing white lights for daytime visibility for
low altitude aircraft. While the proposed 190 foot tower is not currently required by the FAA to
be lit and/or marked, OID anticipates such regulations will be promulgated in the near future and
will adhere to the FAA lighting/marking guidelines that are currently enforced for towers over
200 feet above ground level (AGL). As such, FAA Medium‐Intensity Dual Obstruction Light
Standard Style E1 will be applied in the tower design. Lights will flash every two seconds (30
flashes per minute) per industry standards. A graphic of the FAA Style E1 is shown on the
following page.
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Source: FAA Obstruction Marking and Lighting Advisory Circular dated 10/8/2016, Appendix A
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Additionally, the California Agricultural Aviation Association (CAAA) has provided guidance to
OID on preferred safety measures from the National Agricultural Aviation Association (NAAA)
for tower construction. The applicable guidelines that OID has incorporated as mitigation are
included in Table 1 below.
Table 1 Tower Safety Measures
NAAA Tower Safety Guideline

Proposed OID Action

Towers should not be erected on prime
agricultural land that may inhibit aerial
applicators’ access and ability to treat the land.

The proposed tower is sited to be located on
OID‐owned property that is not under
agricultural production.

Petitions for constructing towers should be
provided to the local government zoning
authority, landowners, and/or farmers and aerial
applicators within at least half mile radius of the
proposed tower, as well as the state or regional
agricultural aviation association, no later than 30
days before construction permits are considered
for approval.

The Project Notice of Preparation was
distributed to the Stanislaus County Planning
Department, local aerial applicators and
mosquito abatement, and landowners within a
½ mile radius for comment. The Draft EIR will
also be distributed to the above mentioned
parties, among others.

If a proposed tower is to be constructed on or
within the vicinity of prime agricultural land in a
way that may inhibit an aerial applicator’s access,
the landowner should be made aware that it may
result in the land no longer being accessible to
aerial applicators.

The tower lighting and notification measures
proposed to be put in place for the safety of
pilots would reduce the potential impact on
their ability to treat land with aerial
applications. The neighboring landowners
within ½ mile of the Project site will be
provided the Draft EIR Notice of Availability
(NOA) to inform them of the potential that
the proposed tower may inhibit an aerial
applicator’s access to treat their property.

A proposed tower constructed on prime
agricultural land should be freestanding, without
guy wires, and well‐lit or equipped with strobe
lights or properly marked so they are clearly
visible to aerial applicators.

The proposed tower will be a freestanding
lattice design with no guy wires. It will also
have flashing white lights during daytime that
transition to flashing red obstruction lights for
nighttime visibility. The lights will be located
at intermediate and top of structure levels on
the tower (approximately 95’ AGL and 190’
AGL, respectively).

Obstacles’ exact locations should be logged in
available databases that exist providing precise
geographic coordinates of the obstacles.

There are currently no local databases for
towers this height. OID will remain apprised
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of developing laws and will comply with all
current regulations.
Transponders or ADSB Out signals should be
equipped on all towers.

At this time, ASDB Out signals are not required
on aircraft or towers of this height. Based
upon feedback received from contractors,
consultants and operators, OID has found
there to be minimal technical support and
implementation of this technology. Therefore
this recommended guideline has been
determined to be underutilized and not cost
effective at the current time. OID will remain
apprised of developing laws and
advancements in technology and will comply
with all current and future regulations.

During construction and upon completion, the
owner should provide detailed field layout
information to the local government zoning
authority and make this information available to
those working in close proximity to that area.

OID will notify Stanislaus County as well as the
adjacent landowners and local aerial
applicators of the proposed construction start
date, once it has been determined.

Source: NAAA Fact Sheet on the Dangerous Effects Low‐Level Obstacles Pose to the Aerial Application Industry,
Updated March 2014.

A perimeter grounding system will be installed by OID at the time of the tower foundation
construction. The electrical wiring will be connected to the NSRR Groundwater Well pump house
via a cable bridge. A safety climb system will be installed on the tower ladder, and fencing will
be installed around the completed tower to deter unauthorized individuals from accessing the
tower. OID will contract with a third party to construct the tower, which consists of the
installation of all tower appurtenances including the lights, cabling, antennas and dish mounts.
All future activities that require climbing of the tower, including routine maintenance and
appurtenance replacement, will be performed by trained personnel. In accordance with the
siting standards of Stanislaus County Code 21.91.030, the proposed tower is proposed to be
located a distance of more than twice the tower height from residential properties on adjoining
properties.
A search on the California Department of Toxic Substances Control Envirostor Database was
conducted and no hazardous materials sites are located within the project area. The only
hazardous materials transported to the Project site will be fuel and oil for the vehicles and
equipment. To prevent an accidental release of these materials due to a spill, OID will designate
equipment repair and cleaning areas within the Project site as part of the project and continue
to keep spill cleanup and containment material onsite for quick response and cleanup.
It is anticipated that the above noted lighting and safety measures will reduce hazardous
conditions to individuals working at or in the Project vicinity to a less than significant level.
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2.4 AIR QUALITY, GREENHOUSE GAS EMISSIONS AND GLOBAL WARMING
2.4.1 Existing Conditions
Without construction of the Project, it is anticipated that OID operations at the NSRR property
would continue to consist mainly of routine water operations, maintenance and inspection
activities. OID staff currently access the site on a daily basis during the irrigation season (March
1 – October 31), resulting in 4‐6 vehicle trips per day, and these conditions are anticipated to
remain consistent after project completion. Existing equipment at the site consists of a variable
frequency drive (VFD) electric pump for the NSRR Groundwater Well, multiple solar‐powered
flow control gates and measurement devices, and two electrically actuated canal sluice gates
which serve as the OID Burnett Lateral Headgate. Maintenance activity occurs on an as‐needed
basis, and most often consists of routine inspection and maintenance of the reservoir inlet,
outlet, and other canal gates within the vicinity.
2.4.2 Potential Impacts on Air Quality, Greenhouse Gas Emissions and Global Warming
Fugitive dust and vehicle/equipment emissions generated during construction are anticipated to
be the primary source of any criteria pollutant. OID will adhere to Regulation VIII of the SJVAPCD
Guide for Mitigation and Assessing Air Quality Impacts. Regulation VIII provides measures that
are by law required for all construction projects, aimed at reducing the impacts of PM10. The
tower footprint is not expected to exceed 26’ x 26’, and the tower components will be
manufactured at an existing facility and assembled on site. The time necessary to construct the
foundation is estimated to take 3‐4 weeks, and assembly and stacking of the tower is estimated
at 2‐3 weeks with a 4 member crew. Given the relatively limited footprint size and short
construction timeframe, increases in emissions during the tower construction would be minimal
and short‐term in nature.
Upon completion of construction, operation‐related impacts are anticipated to be insignificant.
OID staff currently access the site on a daily basis during the irrigation season (March 1 – October
31), resulting in 4‐6 vehicle trips per day, and these conditions are anticipated to remain
consistent after project completion. Beyond an annual inspection of the tower lights and cabling,
only a visual check of the tower by OID staff tending to their routine duties is anticipated to be
required. Six vehicle trips per day falls below the SJVAPCD’s threshold for significance for small
projects (SJVAPCD, 2012). Less than six daily vehicle trips are anticipated during the non‐
irrigation season.
The tower foundation will consist of approximately 100.2 cubic yards of concrete, and will be
constructed by OID crews. OID is compliant with California Air Resources Board (CARB)
regulations, and approximately 80% of OID’s equipment is Tier 4. The tower itself would be
assembled with the use of a third‐party crane operator. The Project is not anticipated to interfere
with CARB’s long‐term goal to reduce greenhouse gas emissions to 1990 levels by 2020. No
development would occur as a result of the Project, and the Project’s impacts on greenhouse gas
emissions are anticipated to be insignificant.
The potential exists for the Project to have a beneficial impact on air quality and global warming
by providing a reduction in greenhouse gas emissions. Once operational, the tower will relay
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communications from 40 or more automated canal gates and flow measurement devices. The
reliable communication will allow the automated Rubicon gates to operate in Total Channel
Control (TCC), where they communicate with one another to automatically adjust to changes in
downstream water level or flow rate. Traditionally, the canal control structures had gates that
were manually adjusted by OID Distribution System Operators (DSOs). With the ability to
remotely control the canal gates, it is anticipated that the DSOs will reduce the amount of trips
to each canal gate, thereby reducing their overall time spent driving. OID sees this increased
efficiency as not only a benefit to OID operations, but to air quality as well.
2.5 LAND USE AND AGRICULTURAL RESOURCES
2.5.1 Existing Conditions
The project site is located within an agricultural zoned area, and the surrounding land use consists
mainly of orchards. As previously stated, the property on which the tower is proposed to be
constructed has been developed into the NSRR/overflow inventory yard and is not currently
under agricultural production. OID expects to maintain ownership of the Project site property
into the foreseeable future regardless of the proposed tower construction, and therefore it is
reasonable to assume that the Project site would not be placed under agricultural production in
the absence of the Project.
2.5.2 Potential Impacts on Land Use and Agricultural Resources
While it is not a direct agricultural use, the proposed tower falls within the Tier Three use
classification of the A‐2 zoning requirements of Stanislaus County. The tower is intended for
OID’s SCADA communication, and is not anticipated to induce growth or alter the neighboring
land use. Land use on the surrounding parcels currently consists of almond and walnut orchards
and irrigated pasture with livestock barns and corrals. Due to the height of the proposed tower,
the ability of the neighboring landowners to have their property treated with aerial applications
could be impacted, and the Draft EIR NOA will be provided to landowners with ½ mile of the
Project site to inform them of such potential impact. The proposed tower will have daytime
flashing white lights and flashing red obstruction lights for nighttime visibility. It is anticipated
that these safety measures will minimize any impacts to crop dusting activities. Local crop
dusting pilots, mosquito abatement, and the California Agricultural Aviation Association (CAAA)
have been notified of and provided an opportunity to comment on the proposed project.
2.6 BIOLOGICAL RESOURCES
2.6.1 Existing Conditions
The existing biological setting of the OID service area was reviewed in the WRP PEIR. Vegetation
and wildlife communities occurring within the service area were identified, and mitigation and
avoidance measures were developed to reduce potential impacts of the proposed WRP projects
on biological resources. As it relates to this project specifically, an IS/MND was prepared for the
construction of the NSRR which, as previously stated, is located on the same property as the
proposed communications tower. Since the construction of the NSRR, the site on which the
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tower is proposed to be built has been graded, graveled, and is used to house overflow OID
materials inventory.
2.6.2 Potential Impacts on Biological Resources
A search of the California Natural Diversity Database (CNDDB), the U.S. Fish and Wildlife
Information for Planning and Conservation, and Wetlands Mapper was conducted within the
Project site. Although there are several species identified by the CNDDB as threatened or
endangered species within the Oakdale Quadrant, the Project site is already developed to
support existing OID operations and material storage. There is no evidence to suggest that the
Project would result in impacts to sensitive and endangered species or habitats. All construction
will occur within OID’s existing facility footprint and right of way. The Project site, being an
inventory storage area, is routinely maintained and generally kept clear of vegetation.
Additionally, the surrounding land use is agricultural, which can be poor habitat due to the
agricultural activities (i.e, deep ripping and plowing, harvest, weed abatement, etc.). The project
will not conflict with a Habitat Conservation Plan, a Natural Community Conservation Plan, or
other locally approved conservation plans.
The avoidance measures that will be incorporated during construction to further reduce any
impacts on sensitive species include, but are not necessarily limited to:


If any species of concern, threatened, or endangered wildlife or wildlife of any kind is
discovered in the excavation, it will be allowed to leave of its own volition. If necessary,
a qualified wildlife biologist will remove and relocate the animal to a suitable area upon
approval of the appropriate state or federal agency.



Where it is not feasible to schedule construction outside the nesting bird season
(generally February 15‐ August 15), a qualified wildlife biologist will be employed to
perform a clearance survey within 72 hours of the proposed start of construction. If active
nests are located within the Project site, avoidance buffers will be established as
necessary, dependent on the bird species, status, and location of the nest.



Any equipment left in the Project area will be inspected for wildlife before use each
morning.



Pre‐existing access roads will be used and a maximum speed limit of 15 mph will be
observed on gravel roads and dirt roads.



All food and food‐related trash items will be removed from the Project site every day to
avoid attracting wildlife.



OID employees will not bring pets onto the Project site.



All equipment will be maintained to prevent automotive fluid leaks, such as gasoline, oils,
or solvents.



Spill cleanup and containment material will be kept onsite for quick response and clean
up.

Once operational, the tower is not anticipated to cause significant impacts on biological
resources. The area of largest concern would likely be avian species. When it is necessary to
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climb and/or perform maintenance on the tower during the nesting season bird season, a
qualified wildlife biologist will conduct a clearance survey prior to the climbing event. Should an
active nest be identified on the tower, a work delay or buffer appropriate for the species and
nest status will be established per the biologist’s recommendation. The proposed tower will be
less than 199 feet tall, and be of a lattice self‐supporting design that will not require the use of
guying or anchor wires. Additionally, the proposed location of the tower consistent with an
“already degraded area” considering the location is currently used as an OID material storage
area with no vegetation and OID equipment routinely onsite. These features are identified as
recommended best practices for communication tower design developed by the U.S. Fish and
Wildlife Service to reduce the potential impacts to birds flying through the Project site (USFWS,
2016).
It is anticipated that with the incorporation of the above noted existing conditions, avoidance
and mitigation measures, the Project’s impacts on biological resources will be less than
significant.
2.7 UTILITIES AND PUBLIC SERVICES
2.7.1 Existing Conditions
The existing utility services located at the Project site consist of PG&E‐supplied electricity via an
underground conduit to serve the OID NSRR Groundwater Well and the actuated canal gates at
the Burnett Lateral headgate/reservoir outlet. There are no existing water or sewer services at
the site since it is not a permanent work station. A portable toilet is transported to the site as
necessary for extended work days. The remaining canal gates on the property are solar powered.
2.7.2 Potential Impacts on Utilities and Public Services
No development is anticipated occur as a result of the Project. Any solid waste generated by
construction such as paper, wood, and plastic will be removed from the Project site at the end of
each work day and disposed of by OID using existing waste management services. Due to the
rural location of the Project site, it is not likely any existing gas, treated water or wastewater
pipelines will be affected during construction, however OID will confirm the absence of any such
utilities with an Underground Service Alert prior to the start of any construction. Existing electric
service at the Project site will be extended from the existing NSRR Groundwater Well (located on
the same parcel) to serve the proposed communications tower. OID will coordinate with service
providers to extend the facilities without interrupting service to customers. No long term impacts
to public services are anticipated as a result of the Project, and no new or expanded entitlements
will be necessary.
Once operational, the Project may enhance the performance objectives for OID. The proposed
tower will increase the reliability of the SCADA system, which will in turn benefit the District
overall by improving the effectiveness of the automated canal gates. The enhanced efficiency of
the conveyance systems is expected to allow for better irrigation performance with faster
response time and reduced travel time by OID Water Operations personnel.
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It is possible that the height of the tower may be attractive to cellular or other communications
utilities. Any utility that approached OID for shared use of the tower would be required to
complete separate permitting and private access easement acquisition as necessary.
2.8 NOISE
2.8.1 Existing Conditions
The Project site is located in a rural agricultural area, where noise from agricultural practices (i.e.
pump and filter stations, equipment used for harvest and orchard maintenance, etc.) currently
exists.
2.8.2 Potential Impacts on Noise
A temporary increase in ambient noise levels may be generated during the construction of the
proposed communications tower. Work will generally take place during the weekdays between
7:00 am and 4:30 pm. As a public utility, OID construction activities are exempt from the noise
level standards of Stanislaus County Code Chapter 10.46.
Permanent noise resulting from the Project would generally occur from operation of a fan or air
conditioning unit used to lower the temperature of the electronics housing cabinet in the NSRR
Groundwater Well pump house. The air conditioner in the proposed electronics housing cabinet
will only be powered on when temperatures exceed the acceptable operating limit for the SCADA
communications equipment, which is expected to be a rare occurrence in the summer months.
It is not anticipated that the maximum daytime and nighttime noise levels allowed per Stanislaus
County Code Chapter 10.46, being 50dB and 45dB, respectively, will be exceeded as a result of
the intermittent operation of a fan or air conditioning unit. The proposed communication tower
and its appurtenances will be connected to an existing electricity source at the Project site and
no generator will be necessary. Therefore, permanent noise resulting from the Project is not
anticipated to be greater than existing ambient levels and is therefore insignificant.
2.9 HYDROLOGY AND WATER QUALITY
2.9.1 Existing Conditions
The Project site is bordered by the OID North Main Canal, Rodden High Line Canal, and North
Side Regulating Reservoir, all of which are man‐made facilities constructed for the sole purpose
of conveying irrigation water. The OID facilities typically convey irrigation water between March
1 and October 31 each year. During the non‐irrigation season storm water naturally drains into
the facilities from the surrounding landscape, however OID is not responsible for the conveyance
of storm water. The tower foundation will be located on a level, graded and graveled area, with
an existing drain inlet to discharge storm water runoff into the OID Rodden High Line Canal.
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2.9.2 Potential Impacts on Hydrology and Water Quality
Given that the proposed tower footprint and area of ground disturbance are relatively small and
located on a site that is already graded and graveled, any impacts to hydrology and water quality
are anticipated to be less than significant. BMPs included as part of the project such as silt fences
and fiber rolls will be utilized as necessary to minimize sediment and erosion during construction
of the communications tower. It is anticipated that the maximum area of disturbance will be
approximately 0.23 acres, however OID will obtain a SWPPP for the Project should it become
necessary to disturb more than 1 acre. It is anticipated that any impacts to storm water quality
will be further lessened by the high likelihood that foundation excavation and tower construction
will take place during the dry summer months. Construction will be accomplished so as to
maintain existing drainage contours to ensure that existing stormflow conveyance will not be
affected by the proposed tower. Once the tower is operational, there are no foreseeable impacts
to hydrology and water quality. Groundwater supplies will not be depleted or substantially
lowered as a result of tower construction or operation.
2.10 CULTURAL AND TRIBAL RESOURCES
2.10.1 Existing Conditions
All OID owned canals and laterals were determined to be ineligible for the National Register of
Historic Places by consensus through the Section 106 process (Office of Historic Preservation,
2008). Although many of the canals in OID were constructed between 1910 and 1913, none of
these facilities retain integrity to this period, due to alterations during normal OID operations.
All ground disturbance and construction will take place within the existing OID canal footprint
and right of way.
2.10.2 Potential Impacts on Cultural and Tribal Resources
The site selected for the proposed communications tower is bordered by the OID North Main
Canal, Rodden High Line Canal, and the North Side Regulating Reservoir. This site was extensively
graded during the excavation and construction of the North Side Regulating Reservoir in 2009.
While it is unlikely that any human remains will be discovered during the Project, should there
be an incidental discovery of that nature, OID will halt all disturbance of the site until the remains
can be identified and relocated, in accordance with Section 15064.5(e) of the CEQA guidelines
and statutes.
A search of California Historical Resources was conducted, and there are no currently listed
historical resources within the Project area. OID will comply with PRC 21080.3.1 as well as
distribute the Draft EIR NOA to local Native American tribes during the public comment period.
Should a potential cultural resource be identified during the Project, OID will consider the
significance of the resource to California Native American tribes pursuant to Public Resources
Code section 21074.
No California Native American tribes have requested to be informed by OID of any proposed
projects in their affiliated geographic area. However, local tribes traditionally and culturally
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affiliated with the Project area have been included on the distribution list and were sent a Notice
of Preparation for the Project; they will also have the opportunity to review and comment on
the Draft EIR.
2.11 REMAINING AREAS OF INTEREST ANALYZED
2.11.1 Geology and Soils, Mineral Resources, Population and Housing, Recreation,
Transportation and Traffic
The remaining areas of interest reviewed for potential impacts include Geology and Soils,
Mineral Resources, Population and Housing, Recreation, Transportation and Traffic. The
proposed Project was determined to have either no impact or a less than significant impact on
these interests, and as such no further evaluation was deemed necessary. Mineral resources
and soils are not anticipated to be impacted by the foundation excavation, and the Project site
is not located in a fault zone. Impacts to population and housing, recreation, transportation and
traffic would not occur given there would be no increase in growth or commercial development.
Operation of the proposed tower would not result in an increase in the traffic to and from the
site, and would not contribute to residential or commercial growth in the area.

SECTION 3 –OTHER CEQA CONSIDERATIONS (CUMULATIVE IMPACTS)
OID anticipates that the installation of automated canal gates will continue for the foreseeable
future. It is reasonable to predict that two to three additional radio towers will eventually be
needed in other regions of the District. The proposed radio tower at the NSRR is necessary at
this time due to recent expansion of the TCC system and installation of automated gates in the
northwestern quadrant of the District. The need for additional radio towers, in particular on the
south side of the District, may be warranted as the District’s system is expanded in that region.
At this point in time however, the SCADA communication traffic resulting from the south side of
the District can and will continue to be facilitated by the existing tower at the OID office and an
additional tower is not necessary. There have been no preliminary review or siting studies
performed, nor does OID have an estimated time frame of when additional towers would be
required. If and when future radio towers are necessary for OID SCADA operations, a separate
radio analysis and survey will be completed to determine suitable location(s) and additional
environmental documentation will be prepared.
It is possible that the height of the tower may be attractive to cellular or other communications
utilities. Any utility that approached OID for shared use of the tower would be required to
complete separate permitting and private access easement acquisition from the neighboring
landowners as necessary. Potential impacts to resources such as air quality, traffic, public
services, noise, etc. could be anticipated with the shared use of the tower by a third party utility.
OID would require any such utility to complete a separate environmental assessment to address
and mitigate for these impacts. At this point in time such a possibility is more speculative rather
than a foreseeable condition, since OID has not been approached by any utilities and therefore
the scope of such impacts are unknown.
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Reasonably foreseeable projects of a similar nature currently under environmental review within
Stanislaus, San Joaquin and Tuolumne Counties were reviewed. The applicable proposed
projects include two cellular towers and one radio broadcast tower. The Project is not
anticipated to impact those proposed communication facilities for the following reasons: the
facilities would be located between 14 and 32 miles from the OID tower, during the FCC licensure
process for OID’s 900 MHz frequencies it was determined there are no existing licensed sources
of interference within 90 miles of the OID tower, and the 5.8GHz frequency is unlicensed and
open to all users. There are various tentative parcel and subdivision maps for land within the
District boundary currently under review with Stanislaus County. The proposed parcel splits will
not create significant growth, and none are located in the immediate vicinity of the Project site.
The proposed tower is not anticipated to cause any additional cumulative impacts on those
developments.

SECTION 4 – CONSULTATION AND COORDINATION (APPLICABLE LAWS, POLICIES AND PROGRAMS)


SJVAPCD: jurisdiction over any potential impacts on air quality within the project area.
OID will comply with the SJVAPCD Regulations, including Regulation VIII for dust
abatement.



CDFW has jurisdiction over state‐listed species and any potential take of these species.



OID will prepare a SWPPP if necessary (i.e, project area of ground disturbance becomes
larger than 1 acre) in accordance with the State Water Resources Control Board.



OID has not received any requests for consultation from any Native American Tribes,
however the NOP and Draft EIR NOA were distributed to tribes traditionally and culturally
affiliated with the Project area.



The CAAA was consulted regarding the NAAA proposed regulations for towers under
200 feet, and safety measures for low altitude agricultural aircraft.



FCC approval was required for a licensed 900 Hz radio frequency that will be used for the
tower communications. OID may incorporate other frequencies for communication as
necessary in the future, and FCC approval will be required for any of those licensed
frequencies.



The tower is not subject to current FAA regulations since it is under 200 feet above
ground level (AGL).
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SECTION 5 ‐ LIST OF PREPARERS




Steve Knell, General Manager, OID – Draft EIR Technical Input and Review
Eric Thorburn, Water Operations Manager, OID ‐ Draft EIR Technical Input and Review
Emily Sheldon, Associate Engineer, OID – Draft EIR Preparation

Counsel and consultants who participated in the preparation of the Draft EIR include the
following:




William C. Paris, III, O’Laughlin & Paris LLP
Mark Oliver, CH2M HILL, a Jacobs Company
Tom Priestley, CH2M HILL, a Jacobs Company
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Appendix A
Notice of Preparation Comments Received and Responses

No. 1

1‐1

1‐1

Native American Heritage Commission
January 31, 2018
OID will comply with all applicable laws including AB 52
and SB 18. OID has not been contacted by any Native
American tribes requesting to be notified of projects,
nor received a consultation request for this specific
Project. OID has distributed the Notice of
Preparation to the Native American tribes traditionally
and culturally affiliated with the Project area, and those
tribes will receive the Draft EIR for review as well. To
date OID has not received any comments from the
tribes.

No. 2

Central Valley Regional Water Quality Control Board
February 8, 2018

2‐1
The proposed Project will be consistent with existing Basin Plans. The
Project is not anticipated to have any impact on water quality objectives of the
Basin Plans.

2‐1

2‐1 cont.

2‐2
The Project will not involve the discharge of
wastewater. The Best Management Practices (BMPs) that are
proposed to be incorporated into the Project are anticipated to
minimize any impact to surface or groundwater quality
altogether.
2‐3
A SWPPP is not required for the Project given that the
construction site and area of ground disturbance is anticipated
to be considerably less than one acre.

2‐2

2‐3

2‐4
There is no development or redevelopment included
in the Project, therefore this permit is not required.
2‐5
There is no industrial site development included in the
Project, therefore this permit is not required.

2‐4

2‐5

2‐6
There is no discharge of dredged or fill material into
navigable waters or wetlands included in the Project, therefore
a 404 Permit is not required. No surface water drains will be
realigned as part of the Project.
2‐6

2‐7
A 404 permit or other federal permit is not required;
therefore a 401 Water Quality Certification is not required.
2‐8a Construction will not take place within waters of the
State. OID will incorporate BMPs to prevent discharge to any
waterway.

2‐7

2‐8b The Project will not involve dredging and/or disposal of
dredged material; therefore neither a Water Quality
Certification nor a WDR for land disposal is required.
2‐8c
The Project does not include the installation of any
septic tank and leach field systems.

2‐8a

2‐8b

2‐8c

2‐9
The Project does not include construction or groundwater
dewatering to be discharged to the land; therefore coverage under
these permits is not required.

2‐9

2‐10

2‐10 The land use of the surrounding private property is agricultural;
however, all work will take place within OID’s existing right‐of‐way and
therefore this coverage is not required for the Project.

2‐11 There will be no discharge to groundwater or waters of
the United States.
2‐12 The Project will not involve the discharge of water into
waters of the State.

2‐11

2‐10
2‐12

No. 3 Tilbury
February 14, 2018
3‐1
OID will provide a visual analysis of the proposed tower, however
the analysis will not include a view from the Tilbury residence. OID selected
viewpoints with the potential to impact the largest amount of sensitive
viewers, and therefore the viewpoints are located within the public road
right‐of‐way in residential areas.

3‐1
3‐2
3‐3
3‐4
3‐5
3‐6
3‐7

3‐8
3‐9

3‐2
The existing power source at the NSRR Groundwater Well is
sufficient to power the proposed tower and there will not be any additional
electrical power lines required for the Project.
3‐3
Reliable radio communication is essential for effective and
efficient operations through OID’s SCADA system. The radio site survey was
completed to test for interference from existing sources over a range of
different frequencies. OID has acquired a licensed and designated 900 MHz
radio frequency to prevent interruption to and/or from other current or
future users of radio communications in the surrounding area. The licensed
900MHz frequency will be used for communication to/from remote sites
and the new tower. A higher frequency or licensed microwave equipment is
recommended in the radio study for communications to/from the new
tower and the OID office due to the amount of data being transmitted. The
unlicensed 5.8GHz was found to have limited surrounding interference and
was selected as a viable option at this time, given the existing tower
structure at the OID office is not adequate to support microwave
equipment. Should this be found to be an issue in the future due to other
competing users of the unlicensed frequency, licensed microwave
equipment will be deployed and a new tower constructed at the OID office.
OID does not anticipate any disruption to existing satellite, cell, or over air
television service at the Tilbury residence or elsewhere.

3‐4
It is estimated that up to 6 OID crew members will be on site during
the excavation, forming and pouring of the concrete foundation. Tower
assembly is likely to include a contracted 4 member crew in addition to 2‐3
OID staff members.
3‐5
OID and its contractors/suppliers will access the Project site from 28
Mile road via the OID Burnett Lateral canal bank.
3‐6
Foundation construction is estimated to take 3‐4 weeks, followed by
an estimated tower assembly time of 2‐3 weeks.
3‐7
OID will comply with Regulation VIII fugitive dust mitigation
requirements, and a water truck will be used for dust control as necessary.
3‐8
OID and its contractors/suppliers will access the Project site from 28
Mile road via the OID Burnett Lateral canal bank. The tower manufacturer
has visited the Project site and believes the Burnett canal bank is sufficient
for the crane mobilization.
3‐9
OID and its contractors/suppliers will access the Project site from 28
Mile road via the OID Burnett Lateral canal bank. The tower manufacturer
has visited the Project site and believes the Burnett canal bank is sufficient
for delivery of the tower materials.

No. 4

Stanislaus County Environmental Review Committee
February 15, 2018

4‐1
OID has received and responded to the comments
provided by the Stanislaus County Planning and Community
Development Department.

4‐1

No. 5

Stanislaus County Planning and Community Development
Department
February 14, 2018

5‐1
OID has considered the impacts to agricultural resources, and
incorporated safety measures as part of the Draft EIR development.
The impacts to agricultural resources and crop dusting activities are
anticipated to be less than significant.

5‐1

5‐2

5‐2
The lattice design was selected for its feasibility, given the
proposed 190 foot tower height and site location.

5‐3
The Stanislaus County siting standards and other
preferences have been considered by OID, and incorporated into
the Project where feasible.
5‐3

Appendix B
Viewshed Study and Visual Analysis
Prepared by CH2MHill, a Jacobs Company

TECHNICAL MEMORANDUM

Viewshed Analysis/Simulations of Proposed North
Side Communications Tower
PREPARED FOR:

Emily Sheldon – Oakdale Irrigation District

COPY TO:

Mark Oliver ‐ CH2M HILL/Jacobs

PREPARED BY:

Thomas Priestley, Ph.D., AICP/ASLA ‐ CH2M HILL/Jacobs

DATE:

April 26, 2018

In response to your request, CH2M HILL has prepared a viewshed analysis to identify the areas from
which the proposed North Side Communications Tower would be visible, and simulations that provide
an understanding of the effects that these towers would have on four representative views in the
project area. The results of the viewshed analysis are presented on Figure 1, and photos of the existing
views from four viewpoints (an additional viewpoint and simulation was developed in addition to the
originally identified three locations) and simulations of the appearance of these views with the project in
place are presented on Figures 2 through 5. These figures are attached. The remainder of this letter
describes the methods used to generate the viewshed analysis and prepare the simulations and
provides a brief evaluation of the anticipated visual changes.

Viewshed Analysis
The Northside Communications Tower viewshed analysis was undertaken to identify the areas in the
project vicinity where the proposed communications tower would have the potential to be visible, and
the areas where the tower would not be visible because views toward it would be blocked by
intervening topographic conditions. The viewshed analysis was conducted using geographic information
system (GIS) software to generate an understanding of the proposed tower’s visibility in the area that
extends up to 3 miles (the approximate maximum distance the tower would be of potential visual
concern) from the tower site. The analysis took into account the maximum height of the proposed tower
(190 feet) to identify locations where there would be unobstructed or partial line‐of‐sight views toward
it. This analysis considered the extent to which topography would block views toward the tower, but
conservatively did not account for the potential screening effects of existing buildings and vegetation.
The results of the viewshed analysis are presented in Figure 1, which indicates the areas within 3 miles
of the project in which the proposed Northside Communications Tower would have the potential to be
visible, as well as the areas where views toward the communications tower would be blocked by
topography. Because of the extensive orchard development and other tree cover in the analysis area, in
many of the areas where the viewshed analysis indicates that the proposed tower is not screened by
topography, actual views would generally be limited due to screening by trees.

Selection of Viewpoints and Preparation of Simulations
To provide an understanding of the anticipated appearance of the proposed communication tower and
how/the extent to which it will change existing views toward the tower site, four views were selected
based on potential visibility and the visual sensitivity and representativeness of the view locations.
During visits to the project area in March 2018, OID staff visited locations around the project site where
the proposed tower would have the potential to be seen by members of the public. From each of the
views, photographs were taken to provide the basis for development of a simulation to depict the view
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as it would appear with the proposed tower in place. The photographs used as the basis for the
simulations were all taken with a digital camera with a lens whose focal length was set to take photos
equivalent to photos taken with a 35‐mm film camera with a 50‐mm lens. Based on consultation with
OID staff, four representative views were selected for simulation:


Viewpoint 1 ‐ looking north from Rodden Road at the curve in the road east of Redfox Drive.



Viewpoint 2 ‐ view from Rodden Road at a location east of 28‐Mile Road.



Viewpoint 3 ‐ looking southeast from 28 Mile Road at Mettler Road.



Viewpoint 4 ‐ view looking south from Sierra View Road

In preparing the simulations, a single photo frame was used for each of the views. Computer modeling
and rendering techniques were used to produce the simulated images. Existing topographic and site
data provided the basis for developing an initial digital model. OID staff provided site plans and data on
the design of the proposed communications tower. These were used to create a three‐dimensional (3‐D)
digital model of the proposed tower. This model was then combined with the digital site model to
produce a complete computer model of the proposed project.
For each simulation viewpoint, a viewer location was digitized from topographic maps and scaled aerial
photographs, using five feet as the assumed viewer eye level. Computer “wire frame” perspective plots
were then overlaid on the photographs of the views from the simulation viewpoints to verify scale and
viewpoint location. Digital visual simulation images were produced as a next step based on computer
renderings of the 3‐D model combined with high‐resolution digital versions of base photographs. The
final “hardcopy” visual simulation images that appear in the figures were produced from the digital
image files using a color printer.
For each view, two figures are presented. The first of the figures for each viewpoint (Figures 2a, 3a, 4a,
and 5a) presents a photo of the view as it now exists. The second of the figures (Figures 2b, 3b, 4b and
5b) presents the simulations of the views as they would appear with the project in place.

Interpretation of the Simulations
Although Viewpoint 1 is located in an area along Rodden Road where Figure 1 indicates that views
toward the proposed communications tower will, for the most part, be screened by intervening
topography, the viewpoint is located at a spot where there is a break in the screening that provides a
small window of visibility. In Figure 2b. the simulation of the view from Viewpoint 1, a small portion of
the top of the tower can be seen extending slightly above the top of the right side of the knoll located in
the center of the view. Because the tower will be barely detectable, it will have little to no effect on the
visual character and quality of this view.
In the view from Viewpoint 2 along Rodden Road east of 28 Mile Road (Figure 3b), the tower is visible in
the background in the right portion of the view. Because of the tower’s distance, the screening of its
lower portion by a row of trees and the backdropping of its middle section by the distant mountains, it
is, to a large degree, visually absorbed into the view. Because the tower is not out of scale with the
view’s foreground elements and because there is a high degree of visual absorption, its effect on the
overall visual character and quality of this view is low.
In the view from Viewpoint 3 along 28 Mile Road at Mettler Road (Figure 4b), the top half of the tower is
visible between the rows of trees, extending above the ridgeline in the distance. In this view, the tower
is in scale with the trees seen in the foreground of the view, and its see‐through lattice steel
construction reduces its visual contrast with its sky backdrop. As this simulation suggests, views of the
tower from this portion of 28 Mile Road will be fleeting for those driving on the road because the tower
will only be visible at moments when viewers are at spots where there are views toward it straight up
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the open rows between the orchard trees. Overall, the effect of the proposed tower on the visual
character and quality of views from this portion of Mettler Road will be low.
In the view from Sierra View Drive (Figure 5b), the tower is visible along the horizon at the far‐left side of
the view. Here, the base of the tower is hidden behind orchard trees. Although the rest of the tower is
seen against the sky, its see‐through lattice steel construction reduces the degree of visual contrast.
Although the tower will be readily visible in this view, its overall effect on the visual character and
quality of the view will be low.

Assessment of the Potential Visual Impacts
Based on assessment of the project’s visual effects as seen in the simulation and on evaluation of other
information about the project setting, an initial evaluation is presented here to assist OID in the
evaluation of potential visual impacts in terms of the CEQA Appendix G Checklist related to aesthetic
impacts:
a. Would the project have a substantial adverse effect on a scenic vista?
A scenic vista generally provides focal views of objects, settings, or features of visual
interest; or panoramic views of large geographic areas of scenic quality, primarily from a
given vantage point. A significant impact may occur if the proposed project introduces
incompatible visual elements within a field of view containing a scenic vista or
substantially alters a view of a scenic vista. There are no views in the project area that are
designated as scenic vistas in adopted plans and there are no views toward the tower site
from nearby parks or other public use areas that might be considered as scenic vistas.
Consequently, the project will have no impact on scenic vistas.
b. Would the project substantially damage scenic resources, including, but not limited to, trees, rock
outcroppings, and historic buildings within a state scenic highway?
Because there are no adopted state scenic highways in the project area from which the proposed
tower would have the potential to be visible, the project will have no impacts on state scenic
highways.
c. Would the project substantially degrade the existing visual character or quality of the site and its
surroundings?
Review of the simulations indicates that although the proposed communications tower will be
visible to varying degrees from publicly accessible areas in the project vicinity, the degree of visual
change will range from barely detectable (Viewpoint 1) to nearly fully visible, but with at most a
moderate degree of effect on the visual character and quality of the view (Viewpoint 4).
Consequently, the tower’s impact on the existing visual character or quality of the site and its
surroundings will be less than significant.
d. Would the project create a new source of substantial light or glare, which would adversely affect day
or nighttime views in the area?
The project area is one in which there is existing nighttime lighting related to light sources at
ranches and residences. The proposed project will introduce one or more points of flashing red
aviation safety lights. Although these lights will be visible, they will be not be major sources of
light or out of character for the area, and will be seen in the context of the area’s existing
nighttime lighting, thus resulting in a less than significant impact.
Because the tower will be constructed of lattice steel whose surface will dull over time, it will not
create reflections that will have an adverse effect on daytime views.
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a. Existing view from Rodden Road looking north-northwest in the direction of the proposed tower site.

b. Simulated view from Rodden Road that depicts the view with the proposed tower in place. Only the top of the proposed tower will be visible. It is
detectable extending above the right side of the knoll located in the center of the view.
Figure 2
Viewpoint 1.
View Toward Project Site from Rodden Road
East of Redfox Drive
Proposed North Side Communications Tower
Oakdale Irrigation District
Stanislaus County, California

AX0423181129LAC

a. Existing view from Rodden Road looking north-northeast in the direction of the proposed tower site.

b. Simulated view from Rodden Road that depicts the view with the proposed tower in place. The tower is visible in the distance on the right side of the
photo, in the area to the left of the trees in the foreground of the view.
Figure 3
Viewpoint 2.
View Toward Project Site from Rodden Road
East of 28 Mile Road
Proposed North Side Communications Tower
Oakdale Irrigation District
Stanislaus County, California

AX0423181129LAC

a. Existing view from 28 Mile Road looking southeast in the direction of the proposed tower site.

b. Simulated view from 28 Mile Road that depicts the view with the proposed tower in place. The top half of the tower is visible in the distance in the
area visible between the rows of trees in the center of the view.
Figure 4
Viewpoint 3.
View Toward Project Site from 28 Mile Road at
Mettler Road
Proposed North Side Communications Tower
Oakdale Irrigation District
Stanislaus County, California

AX0423181129LAC

a. Existing view from Sierra View Drive looking south-southeast in the direction of the proposed tower site.

b. Simulated view from Sierra View Drive that depicts the view with the proposed tower in place. The tower is visible in the distance on the left side of
the view.
Figure 5
Viewpoint 4.
View Toward Project Site from Sierra View Drive
Proposed North Side Communications Tower
Oakdale Irrigation District
Stanislaus County, California

AX0423181129LAC

Appendix C
TKD‐190’‐309 Self Support Tower Project Elevation Detail
Prepared by Tashjian Tower Corporation

Appendix D
OID 5.8 GHz Radio Site Survey and UHF SCADA Radio Site Survey
Prepared by Applied Technology Group, Inc.

10-14-2017
Michael Ballinger
IT/SCADA Coordinator
Oakdale Irrigation District
1205 East F Street
Oakdale, CA 95361
(209) 840-5526 (office)
(209) 896-6887 (cell)
(209) 847-3466 (fax)
mballinger@oakdaleirrigation.com

Oakdale Irrigation District
5.8GHz Radio Site Survey
On September 18th, 2017, ATG performed a radio site survey to test the path from the existing
OID Office tower to the North Reservoir. The test was performed using the existing Ubiquiti
unlicensed 5GHz radios mounted on the District tower. A 150-foot man-lift was used to elevate
the antenna at the North Reservoir site.

Site Survey Parameters
The following report is based on field tests performed using the unlicensed 5GHz frequency band.
The radio equipment used in the test was a Rocket M5 manufactured by Ubiquiti Networks. To
begin the survey, ATG configured the three base stations at the OID tower to be Point to MultiPoint Access Points with each operating on a unique frequency and IP address. The radios are
mounted at the back of the antennas, which eliminate any significant cable loss. The power and
data are carried to the radio via Cat5 shielded twisted pair cable. The Ubiquiti, model AM-5G16120, panel antennas provide 16dBi gain over 120° horizontal dispersion. The transmit power was
set to the maximum level of 20dBm. The channel bandwidth was set to 10MHz. The frequency
of the North AP was set to 5200MHz. The Rocket M5 operates using MIMO dual polarity
technology. MIMO (Multi-In Multi-Out) allows for two radio paths over one antenna to improve
throughput performance. This technology requires careful attention to the antenna alignment
to insure maximum channel isolation. The antenna vertical and horizontal adjustments were not
measured during this procedure. The antennas appear to be mounted vertically and were spaced
evenly horizontally as shown in figure 1 below. This alignment will need to be addresses to
optimize the system.
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Figure 1 OID Office Tower Antennas

Figure 2 Ubiquiti Rocket M5 Configuration
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Survey Procedure
The first test was run at the North Reservoir site using a 150-foot man-lift. The remote radio was
configured to connect to the North radio at the OID Office tower. The remote radio was
connected to a 2-foot parabolic antenna which provides 30dBi gain. The parabolic antenna was
mounted to the man-lift and elevated to 150-feet. The signal level was recorded as the man-lift
was lowered. The minimum elevation was determined to be 140-feet due to the trees in the
Fresnel zone visible in figure 3 below. The lateral location of the man-lift was also determined to
be optimum as the path to the office had an opening in the trees shown in figure 4 below.

Figure 3 View from North Reservoir at 150-ft

Figure 4 View from North Tower to OID at 124-ft

Figure 5 View from North Tower to OID at 104-ft Signal Lost
OID-Survey Report-2-5.8GHz-2017-10-14.docx
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Survey Test Results
The results of the survey proved to be acceptable for the North Reservoir test at the 150-foot
elevation, providing a 90% CCQ, a -68dBm signal level, and 52Mbps data rate. The radio suffered
Fresnel infringement at the lower levels beginning at 140-feet. The required minimum elevation
to achieve reliable communications is 150-feet. At 140-feet the signal level reached -69dBm
allowing the maximum data rate to achieve 52Mbps, however at this level there is not sufficient
clearance. At 135-feet the signal dropped to -74dBm, quickly reducing the capacity to 29Mbps.
The radio will operate at the lower speeds, but the fact that it dropped in performance and the
visual inspection showed trees, the reliability will be compromised. The path profile from the
OID office tower at 60-feet to the North Reservoir test site is shown below in figure 6.

Figure 6 OID Office to North Reservoir Test Site

The second survey was performed at the existing site TRT (Trinitas Repeater Tower). The existing
2.4GHz radio link from the office was found operating at a very low performance level for the
path distance. Using the 5.8GHz test radio elevated to 50-feet we found comparable results and
could not establish an acceptable link. After inspecting the photographs of the path and the
profiles in RFCAD, it was confirmed there is no usable path from the OID office or the proposed
South tower to TRT using the existing towers. The terrain data appears to worse than the actual.
OID-Survey Report-2-5.8GHz-2017-10-14.docx
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The photo from TRT looks better than the profile shown below in figures 7 and 8. The actual
blockage is near the OID Office so additional elevation at TRT may not solve the problem. The
additional height would be required at the OID Office. The software shows a usable path from
both the North Tower and the LJC Repeater to TRT. The photo of the visible path from North
Reservoir to TRT is shown below in figure 9.

9.36m

Figure 7 OID Tower to TRT Tower Profile

Figure 8 View from TRT to OID Office Tower (not visible through trees)
OID-Survey Report-2-5.8GHz-2017-10-14.docx
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Figure 9 view from North Reservoir at 150-ft to TRT

Radio Frequency Propagation Maps
The radio frequency propagation maps in this report are performed using RFCAD, a PC based
software by SiteSafe, Inc. The point to point parameters are based on specific antenna models
and elevation for each end. The propagation model is based on Longley-Rice, using 3-second
resolution and Northern California 1996 terrain data.

Antenna & Transmission Line Hardware Recommendation
The recommended antenna size for this path and radio hardware with no obstructions would be
3-foot High Performance parabolic antennas at each end. Since the APs panels are installed
already, the recommendations will be based on the gain of the existing panel antennas. The
three APs at the office provide a quick solution to attach additional sites anywhere 360 degrees
around the OID Office tower. The overall performance may not be optimal, but it can be reliable
with short clear line of sight paths and proper signal levels. The recommended antenna for the
North Tower is a model HPD3-5.2, manufactured by RadioWaves, Inc. is the recommended
antenna shown in figure 10. The HPD3-5.2 is a 3-foot diameter High Performance Parabolic
Reflector Antenna, with a Dual-polarized feedhorn, operating between 5.25-5.85GHz.

Figure 10 RadioWaves 3-foot Dish
OID-Survey Report-2-5.8GHz-2017-10-14.docx
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The Ubiquiti radio uses CAT-5 cable for the power and payload. The cable must be shielded and
have a second PVC outer jacket. The standard Ubiquiti cable is not sufficient for long term use.
The cable must be supported to the tower at 3-foot increments using stainless steel hanger
hardware with barrel cushions.

Radio Equipment Recommendation
While it is possible to successfully deploy 5.8GHz links, our normal recommendation for the point
to point links is to use licensed microwave equipment using 48V battery power and redundant
rectifiers. It is important to note that the 5.8GHz spectrum is widely used by the Wireless Internet
providers. For superior design practice, the backhaul links should have significant bandwidth, be
very stable and reliable, and operate with minimal latency. This can only be achieved with strong
signal levels and no interference. The backhaul should have two paths using redundant
equipment or a ring topology. The ring concept requires routers at each node to provide a fault
tolerant network. This is not always feasible as it can be expensive.
The Ubiquiti equipment is very popular and effective for the price; however, it is a consumer
product that has found itself in a commercial environment and sometimes in this case a mission
critical environment. The equipment will require much attention as firmware issues, upgrades,
and failures are frequent. Because the product is cutting edge, it gets discontinued and obsolete
very fast. We know this because we operate a WISP in Kern County using this product. The
difference is we have customers paying for the service and expecting faster speeds with each
upgrade and we have a team of technicians servicing the system. An industrial SCADA system
should be designed primarily for reliability and stability as the most important aspect. The system
should operate silently without a team of technicians to support it.
Despite all the negatives we must consider using this equipment. Because the OID Office does
not have an adequate tower structure for microwave dish antennas and the Ubiquiti equipment
is in place, this report will be focused on using this equipment for the initial design. It is
recommended to budget for a proper tower at the OID Office to provide a transition to licensed
microwave in the future.
The recommended tower height for the North Reservoir is 190-feet. This elevation will provide
the coverage required for the SCADA system, provide space for additional antenna hardware,
and be tall enough to clear the canopy for many years. The minimum required elevation is 150feet. The cost of the tower may be a significant factor in this decision. The tower must be
engineered to withstand the wind and seismic requirements for the area. It is also recommended
to design the tower to support additional future antennas. The tower should include a climbing
ladder with a built-in fall arrest system and a cable or waveguide ladder. A full taper lattice design
is the strongest solution that provides many mounting options.
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Summary
The path from the OID Office tower to the proposed North Reservoir tower will function using
the existing Ubiquiti hardware. The path from the OID Office tower did not prove to be reliable
to the TRT site due to inadequate line of sight. The recommended path is to connect to TRT
through the North Reservoir tower. Our main concern is the availability and reliability of
unlicensed spectrum in the area. As bad as it may sound, there are features in the Ubiquiti
product which can be used to enhance the performance and reliability once the hardware is
deployed as specified. There are also antenna options that can be implemented to improve the
quality. This is a good starting point if everyone is aware of the concerns.
Additional photographs and coverage maps have been included with this report.

Scott Gillam
V.P. Engineering
Applied Technology Group, Inc.
4440 Easton Drive
Bakersfield, CA 93309
(661) 322-8650 Office
(661) 809-4616 Mobile
sgillam@atginternet.com
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10-10-2017
Michael Ballinger
IT/SCADA Coordinator
Oakdale Irrigation District
1205 East F Street
Oakdale, CA 95361
(209) 840-5526 (office)
(209) 896-6887 (cell)
(209) 847-3466 (fax)
mballinger@oakdaleirrigation.com

Oakdale Irrigation District
UHF SCADA Radio Site Survey
On September 18th, 2017, ATG performed a radio site survey to test the coverage from the North Reservoir site in
the UHF radio band. This OID site was selected due to its location, availability to adequate space, and power
availability. A 150-foot man-lift was used to elevate the antenna.

Site Survey Parameters
The following report is based on field tests using licensed UHF frequencies from the North Reservoir location. The
radio equipment used in the test was an Orbit LN manufactured by GE MDS. The master and remote radios were
set to operate on a transmit power of 37dBm or 5W. The master radio was connected to the antenna using a 20foot run of LMR-400 dual shield low loss cable. The cable has a measured insertion loss of 1.0dB. The master
antenna used in the test was a 5dBd (7dBi) omni, model FG4505W, manufactured by Laird Technologies. The
antenna used for the remote radio was a 3-element directional Yagi, model Y4503, manufactured by Laird
Technologies. The Y4503 antenna provides 7.1dBd (9.2dBi) gain, in a 57° vertical by 72° horizontal beamwidth. The
coax used for the remote was 80-feet of LMR-400, representing 2.7dB of insertion loss. The master antenna was
elevated to 150-feet above the North Reservoir. The remote Yagi antenna was mounted to a telescopic pole on a
van. The remote Yagi antenna was set at the lowest level of the 10 to 50-foot range, except for a few difficult sites
that required additional elevation. The Yagi antenna was aligned towards the master radio to peak the signal level.
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Figure 1 Burnett Drop 6 with Antenna at 10-feet

Figure 2 Roden Dam with Antenna at 50-feet
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Site Survey Results
The following signal levels were recorded at various sites near the North Reservoir. The antenna elevation was
approximately 10-feet using a 3-element Yagi directed to the North Reservoir test site. A continuous 32-byte ping
was run throughout the entire test procedure including the drive between sites. The radio performed very well
allowing the ping to remain well above 95% even while in motion. The majority of the sites reported 100% ping
response throughout the test procedure. The modulation reduced from the highest rate at 64QAM down to the
lowest rate using QPSK. The date rates shown in figure 3 below reflect the changes in the modulation and the data
rate.
Location / GPS
Betschart T/O
Longstreth T/O -N Main
Stueve #2
Eaton HG
Fields T/O #1
Rodden Dam
Trinits North Behind Site
Trinits North Behind Site
Stevenot Drop
Warmer Dam
Ypung Lateral HG
Liken Drop
Veal Drop
Kinds Drop
Double Weir Drop
Winter Spill
Pony Drop
Fairbanks
Hirschfield / Drop 15
Hirschfield / Drop 13
Hirschfield / Drop 12
Hirschfield / Drop 10
Hirschfield / Drop 9
Hirschfield / Drop 8
Hirschfield / Drop 7
Hirschfield / Drop 6
Hirschfield / Drop 5
Hirschfield / Drop 4
Hirschfield / Drop 3
Hirschfield / Drop 2
Hirschfield / Drop 1
Angel / Fairbanks
Naraghi FM
Krohne 4
Steinegul Repeater
Krone 3
Krone 2
Tolloch Drop 3
Tolloch Drop 2
Burnett Drop 7
Burnett Drop 6
Burnett Drop 5
Burnett Gate ?

RSSI
-54.0dBm
-52.0dBm
-78.0dBm
-83.0dBm
-86.0dBm
-85.0dBm
-85.0dBm
-87.0dBm
-48.0dBm
-54.0dBm
-72.0dBm
-71.0dBm
-83.0dBm
-81.0dBm
-80.0dBm
-80.0dBm
-83.0dBm
-75.0dBm
-84.0dBm
-81.0dBm
-87.0dBm
-86.0dBm
-88.0dBm
-79.0dBm
-81.0dBm
-87.0dBm
-79.0dBm
-81.0dBm
-77.0dBm
-80.0dBm
-86.0dBm
-92.0dBm
-79.0dBm
-79.0dBm
-84.0dBm
-71.0dBm
-71.0dBm
-72.0dBm
-68.0dBm
-72.0dBm
-78.0dBm
-70.0dBm
-60.0dBm

Modulation
QAM64
QAM64
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QAM64
QAM64
QAM64
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QAM16
QPSK
QAM16
QAM16
QPSK
QAM16
QAM16
QAM 16
QAM16
QAM16
QPSK
QAM16
QAM 16
QPSK
QAM64
QAM64
Qam16
QAM64
QAM64
Qam16
QAM64
QAM64

EVM
0-2
0
1
0-2
1
2
2
1
1
1
0
0
1
1-2
4
0-1
1-2
0
0-1
0-1
0-2
1
1
1
1
1
1
1
1-2
1
1
2
0-2
1
1
1
1
0-1
0-2
0-2
0-1
0-2
0-2

Ping
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
99%
99%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

DateRate
57.6kbps
57.6kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
57.6kbps
57.6kbps
57.6kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
19.2kbps
38.4kbps
38.4kbps
19.2kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
38.4kbps
19.2kbps
38.4kbps
38.4kbps
19.2kbps
57.6kbps
38.4kbps
38.4kbps
57.6kbps
57.6kbps
38.4kbps
57.6kbps
57.6kbps

Antenna
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi
3-E Yagi

Notes
Full View Antenna not directed
Unit dropped out Battery at AP
NLOS
NLOS
NLOS
NLOS 50-feet Elev. Site across lake.
Road above site
NLOS Tunnel exit
Good
Good

House in path.
Behind Orchard
Some drops to QPSK
Large Euculyptus Trees
Some trees
Some trees, more open
trees in distance
trees in distance & to the right
trees, no parking
Requires better antenna, periodic drops to QPSK
Requires better antenna, periodic drops to QPSK
Dropped to QPSK
CLOS to Master
Some drops to lower rate
3-Broadcast Twrs visible 37 48 11 , 120 53.44.4

Dirt berm blocking signal. Need elev.
Gate Only 37 48 4.5, 120 51 46.4

Figure 3 Test Results Chart

OID-Survey Report-1-UHF-2017-10-10.docx

Page 3 of 9

Frequency Coordination
UTC (Utility Technology Council)
1129 20th Street, NW
Suite 350
Washington, DC 20036
Phone: 202.872.0030
Fax:
202.872.1331
Joann.Howell@utc.org
UTC Spectrum Services is recommended for Utility frequency coordination. UTC will handle all the details from the
start to the file process. UTC can provide frequency coordination in the VHF, UHF, 800 & 900 MHz two-way bands,
as well as for MAS and microwave systems. For a fee UTC will perform a frequency search for each location and
frequency band requested. This is step one in your system planning. We recommend using UTC to search for
available frequencies in the 450-470MHz UHF band and the 217-220MHz band at the locations proposed for the
base stations. The locations are listed below in figure 4.
The UTC coordinator suggested that the license include mobile voice operations to gain some protection. A mobile
radio could be installed in a few service vehicles and used for troubleshooting.
The 217-220MHz band may have better spectrum availability as it is not widely deployed. The 217-220MHz band
has 2.0 Watt power limitations; however, it allows for a wider 25KHz channel. This will allow for additional
throughput. The lower frequency will travel further following the terrain and penetrate the foliage better than
UHF.
Location
Main Office
North Tower
South Tower
Steinegul Repeater
LJC Repeater
Tenet Repeater

Latitude
37°46'7.38"N
37°48'40.68"N
37°44'40.18"N
37°48'4.73"N
37°50'53.94"N
37°42'46.24"N

Longitude
Height Ft Height Meters CallSign
120°50'16.50"W
100'
30.4m
WPWQ672
120°49'30.31"W
150'
45.7m
120°48'15.60"W
150'
45.7m
120°53'55.98"W
150'
45.7m
120°40'59.44"W
150'
45.7m
120°53'5.95"W
150'
45.7m

Figure 4 Proposed Master Sites

FCC Part 90 Rules
It is important to note that the VHF and UHF band is dedicated for voice traffic as primary, data as secondary, and
all channels are shared. There are specific guidelines to follow for each frequency and are found in the FCC Part 90
Rules and Regulations. Because of this the VHF and UHF band can be subject to interference without notice. The
FCC license for VHF and UHF does not provide protection for an area of operation as the channels are meant to be
shared. Working with the FCC coordinator will be required to obtain usable channels. All channels that are
OID-Survey Report-1-UHF-2017-10-10.docx
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proposed by the coordinator must be monitored 24/7 for several days to insure there is no interference. It is
recommended that this procedure is completed before any product procurement or construction takes place.
The FCC Part 90 rules can be found online at www.ecfr.gov.
The frequency used in the survey was clean in this area; however, it is not one that the District would qualify for.
The existing frequencies provided by Ten-Four Communications may be one of the options to explore.

Radio Frequency Propagation Maps
The radio frequency propagation maps in this report are performed using RFCAD, a PC based software by SiteSafe,
Inc. The point to point parameters are based on specific antenna models and elevation for each end. The
propagation model is based on Longley-Rice, using 3-second resolution and Northern California 1996 terrain data.
The proposed North Tower location propagation coverage map is shown in figure 5 below. Additional propagation
study results and data will be provided separately on multiple PDF files.

Figure 5 Propagation Map, North Tower 150', DB408, UHF, 2W
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Antenna Structure Registration
TOWAIR is a website used to determine if a proposed tower will require any specific requirements. The web site
can be found at the following URL.
http://wireless.fcc.gov/antenna
TOWAIR (or Landing Slope Facility Calculator) allows antenna structure owners to determine whether their
structures are close enough to an airport or heliport to require an aeronautical study by the Federal Aviation
Administration (FAA) and registration with the FCC. Under Part 17 of the FCC's Rules, the owner of an antenna
structure that exceeds an imaginary line (i.e. "slope") that runs outward and upward from the nearest point of the
nearest runway of an FAA-listed airport or heliport must obtain an FAA study and FCC registration for that
structure. For example, TOWAIR may be queried based on a specific set of coordinates, elevation, and overall
height criteria to calculate whether an antenna structure under 60.9 meters (200 feet) will penetrate the slope for
nearby airports.
When considering a tower structure, one must first meet the requirements of TOWAIR. A 190-foot tower at the
North Reservoir does not require special registration. The results of the query are show below is figure 6.

Figure 6 TOWAIR Query for the North Reservoir Site using a 190-feet Lattice Tower
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Antenna & Transmission Line Hardware Recommendation
The antenna gain will be specified by the FCC license. The recommended antenna for the master radio must be
determined after the frequencies are selected and the license details are determined. The test was based on a
5dBd gain omni; however, if allowed a 10dBd gain heavy duty fiberglass omni antenna would be recommended. A
model ANT500F10 manufactured by Telewave, Inc. of San Jose is an example of a heavy duty 10dBd fiberglass
omni antenna.
The recommended antenna for the remote sites is a model BMYD450K, manufactured by PCTEL of Bloomingdale,
IL. The remote antenna must be a fully welded design, anodized, and meet a 150mph wind survival rating. A
smaller antenna with less gain can be used in short paths but should meet the same requirements. It is
recommended to construct each radio path with enough signal level to operate reliably in the highest 64QAM
modulation. This will ensure maximum throughput and overall system speed and reliability.
The recommended transmission line for the master site is model AVA5, manufactured by Commscope. The AVA5
is 7/8” hardline foam cable that must be attached to the tower structure at 3-foot increments using stainless steel
hangers, barrel cushions, or coax blocks. This cable requirement is based on a tower elevation of 150 to 200-feet.

Radio Equipment Recommendation
The recommended SCADA transceiver is the new GE MDS Orbit LN platform, manufactured by General Electric
MDS, of Rochester, NY. The GE MDS Orbit is an industrial-strength wireless router platform. The Orbit platform is
a modular design that can operate in the 900Mhz, 700Mhz, 400MHz, 200MHz and 100MHz licensed narrowband
spectrum, as well as a diverse range of integrated secondary radio options including Cellular, Unlicensed 900MHz
ISM and Wi-Fi. The Orbit radio is very spectrum efficient operating at a much higher data rate than previous
models. The Orbit licensed narrowband radio can provide data rates up to 56Kbps on a 12.5KHz channel using
64QAM modulation. The radio will adapt to lower modulation levels to ensure data integrity and throughput. The
Orbit provides both Ethernet & Serial connections.
There are two types of remote units and one rack mounted redundant base station available. It is recommended
to construct a redundant master radio or repeater to provide the highest level of system reliability. If a repeater
configuration is used, it is also recommended to install a redundant polling remote. It is important to note that the
use of the Master Station requires a full duplex frequency pair channel.
GE’s MDS™ Orbit MCR (Multiservice-Connect Router) and MDS Orbit ECR (Edge-Connect Router) are ultra-reliable
rugged wireless routers based on the MDS Orbit platform. They enable operators to extend secure and reliable
OID-Survey Report-1-UHF-2017-10-10.docx
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2G/3G/4G LTE cellular connectivity to critical applications while minimizing network downtime and improving
application availability.
The MDS Orbit MCR and ECR share the same networking and security functionality with the MCR model being a
dual WAN radio router and the ECR model a single WAN radio router in a more compact form factor. Both models
support a rich set of cellular modem options and cover a wide variety of bands in order to maximize the flexibility
of deployment across carriers and countries.
The MDS Orbit platform features rich networking capabilities with integrated routing and switching, tunneling,
VPNs as well as advanced Quality of Service. It further supports a rigid enterprise-class security framework to
enable the secure transport of data and advanced protection of network and assets.

Figure 7 GE MDS Orbit Platform Remote Units

Figure 8 GE MDS Master Station for Full Duplex channels
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Summary
The results based on this report demonstrate good RF coverage from the North Repeater site using the UHF band.
It is recommended to work with the frequency coordinator to obtain six usable channels, one for each of the
locations discussed. The 217-220MHz band is a better solution as the channels have not been deployed for voice.
The lower frequency will propagate better through trees and rolling hills. The deployment does not have to be
limited to all UHF or all 220MHz. The diversity in the frequency is good for channel isolation; however, it will
increase the complexity of maintaining an inventory of hardware and spares.
It is recommended to construct a tower no less than 150-feet at the North Reservoir. The maximum elevation
recommended is 190-feet. This elevation is the maximum allowed without lighting. The path to the OID office
requires 150-feet and will be discussed in more detail the 5.8GHz Point to Point report. The tower must be
engineered to withstand the wind and seismic requirements for the area. It is also recommended to design the
tower to support additional future antennas. A tower of this size may be attractive to Cellular and Wireless
Internet providers and can be a source of income. ATG can support you with this selection and design
requirements as the project progresses.

Scott Gillam
V.P. Engineering

Applied Technology Group, Inc.
4440 Easton Drive
Bakersfield, CA 93309
(661) 322-8650 Office
(661) 809-4616 Mobile
sgillam@atginternet.com
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