Staff Report to the
Zoning Administrator  Application Number: 131084

Applicant: Sharon James, Crown Castle Inc.  Agenda Date: October 25,2013
(for Verizon)

Owner: County of Santa Cruz (Dept. of Agenda Item #: 7
Public Works)
APN: N/A (in County Right-of-Way) Time: After 9:00 a.m.

Project Description: Proposal to install a microcell wireless communication facility on an
existing 28-foot 2.5-inch tall utility pole, including a cylindrical approximately 24-inch tall and
12-inch diameter “omni” or multi-directional antenna, mounted on top of an 1-foot 2.5-inch tall
pole height extender (for a total proposed height of 31-feet 5-inches), and related pole-mounted
equipment, as part of a 13 microcell site distributed antenna system (DAS) in the Freedom
Boulevard/Day Valley Road portion of the Aptos Hills. A 3-foot tall by 2.5-foot wide by 1-foot
deep power supply/battery backup equipment box, and a 2-foot tall by 1-foot wide by 6-inch
wide power metering box, that are part of this microcell site, are proposed to be mounted on a
separate nearby utility pole.

Location: The utility pole upon which the microcell node with antennas will be installed
(location ID #FB11) is located in County right-of-way on the south side of Freedom Blvd.,
approx. 0.35 miles east of intersection with McDonald Rd., adjacent to APN 108-011-21 (no
situs) and across street from 6050 Freedom Blvd. (APN 107-141-16). The pole upon which the
meter and related equipment will be installed is located across the street and slightly east, on the
north side of Freedom Blvd.

Supervisorial District: 2nd District (District Supervisor: Zach Friend)
Permits Required: Requires a Commercial Development Permit
Technical Reviews: N/A

Staff Recommendation:

e Certification that the proposal is exempt from further Environmental Review under the
California Environmental Quality Act.

e Approval of Application 131084, based on the attached findings and conditions.

County of Santa Cruz Planning Department
701 Ocean Street, 4th Floor, Santa Cruz CA 95060
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APN: N/A — in County Right-of-Way
Owner: County of Santa Cruz

Exhibits
A. Categorical Exemption (CEQA
determination) E. Assessor's, Location, Zoning and
B. Findings General Plan Maps
C. Conditions F. Photo-Simulations
D. Project plans G..  RF Report

Parcel Information

Parcel Size: N/A — project located in County right-of-way

Existing Land Use - Parcel: County right-of-way, utility pole line

Existing Land Use - Surrounding: Freedom Blvd. roadway, and single family residential
uses on adjacent and nearby parcels

Project Access: Take Hwy. 1 to Freedom Blvd. exit. Take Freedom

Blvd. to approx. 0.35 miles east of intersection with
McDonald Rd., adjacent to APN 108-011-21 (no

situs) and across street from 6050 Freedom Blvd. (APN
107-141-16). Meter box pole is located another pole
across the street and slightly east, on the north side of

Freedom Blvd.
Planning Area: Aptos Hills
Land Use Designation: R-R (Rural Residential)
Zone District: SU (Special Use)
Coastal Zone: ___Inside X Outside
Appealable to Calif. Coastal Comm. __ Yes X No
Environmental Information
Geologic Hazards: Not mapped/no physical evidence on site
Soils: N/A
Fire Hazard: Not a mapped constraint
Slopes: N/A
Env. Sen. Habitat: Not mapped/no physical evidence on site
Grading: No grading proposed
Tree Removal: No trees proposed to be removed
Scenic: Not a mapped resource
Drainage: Existing drainage adequate
Archeology: Not mapped/no physical evidence on site
Services Information
Urban/Rural Services Line: ___Inside X Outside
Water Supply: N/A
Sewage Disposal: N/A
Fire District: Aptos/La Selva FPD
Drainage District: N/A
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History

There have not been other development applications proposed for this particular utility pole in
the past.

Project Setting

The subject utility pole is located next to the shoulder portion of Freedom Blvd., in a County
right-of-way area that is zoned SU (Special Use). All adjacent/nearby parcels on south side of
Freedom Blvd. are also zoned SU, while those on north side of Freedom Blvd are all zoned RA
(Residential Agriculture). All the adjacent parcels contain single family residences and/or
outbuildings.

Zoning & General Plan Consistency

The subject County right-of-way area is located in the SU (Special Use) zone district (with a
residential General Plan land use designation), a designation in which Wireless Communications
Facilities (WCFs) are “discouraged” but still allowed in the County’s WCF Ordinance if they are
“collocated” (i.e., antennas of multiple service providers on a single pole or roof) on an existing
WCEF tower or structure. Utility pole mounted microcells are also considered to be a type of
collocation in the WCF Ordinance. Since the proposed WCF is a utility pole mounted microcell
as part of a Distributed Antenna System (DAS), it is therefore allowed in the SU zone district.
The proposed DAS node/microcell WCF is an allowed use within the zone district, and the
zoning is consistent with the site's (R-R) Rural Residential General Plan designation.

Design Review

The proposed DAS node/microcell complies with the requirements of the County Design Review
Ordinance, in that the proposed project will be part of an existing utility pole, increasing its
height, but still being relatively visually inconspicuous, and thus will have minimal visual impact
on surrounding land uses and the natural landscape.

Radio Frequency Emissions

The County is prohibited by federal law from denying WCF applications, such as this one, on the
basis of the health and/or environmental effects of radio frequency (RF) radiation so long as the
WCF complies with the FCC’s RF radiation emission limits. A RF radiation emissions
calculation report has been prepared for this project by a qualified consulting engineer. The
proposed facility is calculated to result in a maximum ambient RF level of no more than 1.3% of
the applicable FCC public exposure limit at ground level, and less than 5% of that limit at the
second floor level of the nearest 2-story structure.

Environmental Review
Staff has determined that the proposed project is Categorically Exempt from the requirements of

the California Environmental Quality Act (CEQA) because it qualifies as “New Construction or
Conversion of a Small Structure” (Class 3, Section 15303). The CEQA Categorical Exemption

-3-



Application #: 131084 Page 4
APN: N/A —in County Right-of-Way
Owner; County of Santa Cruz

form is attached as Exhibit A.

Conclusion

As proposed and conditioned, the project is consistent with all applicable codes and policies of
the Zoning Ordinance and General Plan/LCP. Please see Exhibit "B" ("Findings") for a complete
listing of findings and evidence related to the above discussion.

Staff Recommendation

o Certification that the proposal is exempt from further Environmental Review under the
California Environmental Quality Act.

o APPROVAL of Application Number 131084, based on the attached findings and
conditions.

Supplementary reports and information referred to in this report are on file and available
for viewing at the Santa Cruz County Planning Department, and are hereby made a part of
the administrative record for the proposed project.

The County Code and General Plan, as well as hearing agendas and additional information
are available online at: www.co.santa-cruz.ca.us

Report Prepared By: Frank Barron, AICP
Santa Cruz County Planning Department
701 Ocean Street, 4th Floor
Santa Cruz CA 95060
Phone Number: (831) 454-2530
E-mail: frank.barron@co.santa-cruz.ca.us



CALIFORNIA ENVIRONMENTAL QUALITY ACT
NOTICE OF EXEMPTION

The Santa Cruz County Planning Department has reviewed the project described below and has
determined that it is exempt from the provisions of CEQA as specified in Sections 15061 - 15332 of
CEQA for the reason(s) which have been specified in this document.

Application Number: 131084

Assessor Parcel Number: N/A (in County Right-of-Way)

Project Location: On the south side of Freedom Blvd., approx. 0.35 miles east of intersection with
McDonald Rd., adjacent to APN 108-011-21 (no situs) and across street from 6050 Freedom

Blvd. (APN 107-141-16).

Project Description: Proposal to install a microcell wireless communication facility (location ID
#FB11) on an existing 28-foot 2.5-inch tall utility pole, including a cylindrical approximately 24-inch
tall and 12” in diameter “omni” or multi-directional antenna, mounted on top of an 1-foot 2.5-inch tall
pole height extender (for a total proposed height of 31-feet 5-inches), and related pole-mounted
equipment, as part of a 13 microcell site distributed antenna system (DAS) in the Freedom
Boulevard/Day Valley Road portion of the Aptos Hills. A 3-foot tall by 2.5-foot wide by 1-foot deep
power supply/battery backup equipment box, and a 2-foot tall by 1-foot wide by 6-inch wide power
metering box, that are part of this microcell site, are proposed to be mounted on a separate nearby
utility pole.

Person or Agency Proposing Project: Sharon James, Crown Castle LLC

Contact Phone Number: (408) 468-5553

A. The proposed activity is not a project under CEQA Guidelines Section 15378.

B. The proposed activity is not subject to CEQA as specified under CEQA Guidelines
Section 15060 (¢).

C. Ministerial Project involving only the use of fixed standards or objective
measurements without personal judgment.

D. Statutory Exemption other than a Ministerial Project (CEQA Guidelines Section
15260 to 15285).

Specify type:

E. _X Categorical Exemption

Specify type: 3 - New Construction or Conversion of Small Structure (Section 15303)
F. Reasons why the project is exempt:

Construction of a microcell wireless communication facility on an existing utility pole is not
anticipated to generate any environmental impacts.

In addition, none of the conditions described in Section 15300.2 apply to this project.

Date:

Frank Barron, Project Planner

EXHIBIT A



Application #: 131084
APN: N/A (in County Right-of-Way)
Owner: County of Santa Cruz

Development Permit Findings

1. That the proposed location of the project and the conditions under which it would be
operated or maintained will not be detrimental to the health, safety, or welfare of persons
residing or working in the neighborhood or the general public, and will not result in
inefficient or wasteful use of energy, and will not be materially injurious to properties or
improvements in the vicinity.

This finding can be made, in that the project is located in an area designated for Wireless
Communication Facility, including DAS node/microcell, uses and is not encumbered by physical
constraints to development. Construction will comply with prevailing building technology, the
California Building Code, and the County Building ordinance to insure the optimum in safety
and the conservation of energy and resources. The proposed DAS node/microcell will not
deprive adjacent properties or the neighborhood of light, air, or open space, in that the structure
meets all current setbacks that ensure access to these amenities.

2. That the proposed location of the project and the conditions under which it would be
operated or maintained will be consistent with all pertinent County ordinances and the
purpose of the zone district in which the site is located.

This finding can be made, in that the proposed location of the DAS node/microcell and the
conditions under which it would be operated or maintained will be consistent with all pertinent
County ordinances and the purpose of the SU (Special Use) zone district as the proposed DAS
node/microcell will meet all current site standards for the zone district.

3. That the proposed use is consistent with all elements of the County General Plan and with
any specific plan which has been adopted for the area.

This finding can be made, in that the proposed DAS node/microcell use is consistent with the use
and density requirements specified for the Rural Residential (R-R) land use designation in the
County General Plan.

The proposed DAS node/microcell will not adversely impact the light, solar opportunities, air,
and/or open space available to other structures or properties, and meets all current site and
development standards for the zone district, in that the DAS node/microcell will not adversely
shade adjacent properties, and will meet current setbacks for the zone district.

The proposed DAS node/microcell will be properly proportioned to the utility pole and will fit in
with the character of the neighborhood. The proposed DAS node/microcell will comply with the
site standards for the SU zone district (including height) and will result in a structure consistent
with a design that could be approved on any similar utility pole in the vicinity.

4, That the proposed use will not overload utilities and will not generate more than the
acceptable level of traffic on the streets in the vicinity.

This finding can be made, in that the proposed DAS node/microcell is to be constructed on
existing utility poles, and will not overload the poles structurally, nor will it overload the electric
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Application #: 131084

APN: N/A (in County Right-of-Way)

Owner: County of Santa Cruz

capacity of PG&E’s network. Nor will it overload the land line telephone network, as the
proposed DAS will be connected to a newly installed high capacity fiber optic overhead cable
network. There will be no additional traffic generated by the proposed project.

S. That the proposed project will complement and harmonize with the existing and proposed
land uses in the vicinity and will be compatible with the physical design aspects, land use
intensities, and dwelling unit densities of the neighborhood.

This finding can be made, in that the proposed structure is located in a mixed neighborhood
containing a variety of architectural styles, and the proposed DAS node/microcell is not
inconsistent with the land use intensity and density of the neighborhood.

6. The proposed development project is consistent with the Design Standards and
Guidelines (sections 13.11.070 through 13.11.076), and any other applicable
requirements of this chapter.

This finding can be made, in that the proposed DAS node/microcell will be of an appropriate

scale and type of design that will not diminish the aesthetic qualities of the surrounding
properties and will not reduce or visually impact available open space in the surrounding area.

EXHIBIT B
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APN: N/A (in County Right-of-Way)
Owner: County of Santa Cruz

Wireless Communication Facility Use Permit Findings

The development of the proposed wireless communications facility (WCF) as conditioned
will not significantly affect any designated visual resources, environmentally sensitive
habitat resources (as defined in the Santa Cruz County General Plan/LCP Sections 5.1,
5.10, and 8.6.6.), and/or other significant County resources, including agricultural, open
space, and community character resources; or there are no other environmentally
equivalent and/or superior and technically feasible alternatives to the proposed wireless
communications facility as conditioned (including alternative locations and/or designs)
with less visual and/or other resource impacts and the proposed facility has been modified
by condition and/or project design to minimize and mitigate its visual and other resource
impacts.

This finding can be made, in that the proposed WCF is of the microcell type which, due to its
small size and co-location onto an existing utility pole, is the least visually obtrusive type of
WCF. Moreover, its installation and use in a road right-of-way will not impact any sensitive
habitat resources or other significant County resources, including agricultural, open space, and
community character resources. Finally, there are no other environmentally equivalent and/or
superior and technically feasible alternatives to the proposed microcell designs that have less
visual and/or other resource impacts.

2

The site is adequate for the development of the proposed wireless communications
facility and, for sites located in one of the prohibited and/or restricted areas set forth in
Sections 13.10.661(b) and 13.10.661 (c), that the applicant has demonstrated that there
are not environmentally equivalent or superior and technically feasible: (1) alternative
sites outside the prohibited and restricted areas; and/or (2) alternative designs for the
proposed facility as conditioned.

This finding can be made, in that the proposed DAS node/microcell is to consist of an antenna
and equipment mounted upon existing utility poles in the County right-of-way, an area where
numerous utility poles are already located. Microcell WCF installations co-located on existing
utility poles, such as these, are encouraged in the WCF Ordinance as the preferred WCF design,
due to their relatively inconspicuous nature.

3.

The subject property upon which the wireless communications facility is to be built is in
compliance with all rules and regulations pertaining to zoning uses, subdivisions and any
other applicable provisions of this title (County Code 13.10.660) and that all zoning
violation abatement costs, if any, have been paid.

This finding can be made, in that the existing infrastructure uses of the subject right-of-way are
in compliance with the requirements of the zone districts and General Plan designations, in
which they are located, and that there are no outstanding or unpaid zoning violation abatement

costs.
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APN: N/A (in County Right-of-Way)

Owner: County of Santa Cruz

4. The proposed wireless communication facility as conditioned will not create a hazard for

aircraft in flight.

This finding can be made, in that the proposed 2-foot tall microcell WCF antenna will be located
on an approximately 1-foot 2.5-inch height extension on an existing utility pole, the top of which
is at a height too low to interfere with the observed height of aircraft from nearby airports.

5. The proposed wireless communication facility as conditioned is in compliance with all
FCC and California PUC standards and requirements.

This finding can be made, in that the maximum ambient RF levels at ground level due to the

proposed WCF operations are calculated to be no more than 1.3% of the most restrictive
applicable (i.e., FCC) limit, and less than 5% of that limit at the nearest second story level.

EXHIBIT B
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APN: N/A (in County Right-of-Way)
Owner: County of Santa Cruz

Conditions of Approval

Exhibit D: Project Plans, 6 sheets, prepared by HP Communications, Inc., dated 5/14/13

L

IL.

This permit authorizes the construction of a microcell wireless communication

facility (location ID #FB11) on an existing 28-foot 2.5-inch tall utility pole, including a
cylindrical approximately 24-inch tall and 12” in diameter “omni” or multi-directional
antenna, mounted on top of an 1-foot 2.5-inch tall pole height extender (for a total
proposed height of 31-feet 5-inches), and related pole-mounted equipment, as part of a 13
microcell site distributed antenna system (DAS) in the Freedom Boulevard/Day Valley
Road portion of the Aptos Hills. A 3-foot tall by 2.5-foot wide by 1-foot deep power
supply/battery backup equipment box, and a 2-foot tall by 1-foot wide by 6-inch wide
power metering box, that are part of this microcell site, are proposed to be mounted on a
separate nearby utility pole. This approval does not confer legal status on any existing
structure(s) or existing use(s) on the subject site that are not specifically authorized by
this permit. Prior to exercising any rights granted by this permit including, without
limitation, any construction or site disturbance, the applicant/owner shall:

A. Sign, date, and return to the Planning Department one copy of the approval to
indicate acceptance and agreement with the conditions thereof.

B. Obtain a Building Permit from the Santa Cruz County Building Official.

Any outstanding balance due to the Planning Department must be paid
prior to making a Building Permit application. Applications for Building
Permits will not be accepted or processed while there is an outstanding
balance due.

C. Obtain an Encroachment Permit from the Department of Public Works for all
work performed in the County road right-of-way.

D. Submit proof that these conditions have been recorded in the official records of
the County of Santa Cruz (Office of the County Recorder) within 30 days from the
effective date of this permit.

Prior to issuance of a Building Permit the applicant/owner shall:

A. Submit final architectural plans for review and approval by the Planning
Department. The final plans shall be in substantial compliance with the plans
marked Exhibit "D" on file with the Planning Department. Any changes from the
approved Exhibit "D" for this development permit on the plans submitted for the
Building Permit must be clearly called out and labeled by standard architectural
methods to indicate such changes. Any changes that are not properly called out
and labeled will not be authorized by any Building Permit that is issued for the
proposed development. The final plans shall include the following additional
information:

EXHIBIT C
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1. One elevation shall indicate materials and colors as they were approved by
this Discretionary Application. If specific materials and colors have not
been approved with this Discretionary Application, in addition to showing
the materials and colors on the elevation, the applicant shall supply a color
and material board in 8 1/2” x 11” format for Planning Department review
and approval.

2. Details showing compliance with any fire department requirements, as
applicable.

B. Submit four copies of the approved Discretionary Permit with the Conditions of
Approval attached. The Conditions of Approval shall be recorded prior to
submittal, if applicable.

C. Meet all requirements and pay any applicable plan check fee of the Aptos/La
Selva Beach Fire Protection District.

I1I. All construction shall be performed according to the approved plans for the Building
Permit. Prior to final building inspection, the applicant/owner must meet the following
conditions:

A. All site improvements shown on the final approved Building Permit plans shall be
installed.

B. All inspections required by the building permit shall be completed to the
satisfaction of the County Building Official.

C. Pursuant to Sections 16.40.040 and 16.42.080 of the County Code, if at any time

during site preparation, excavation, or other ground disturbance associated with
this development, any artifact or other evidence of an historic archaeological
resource or a Native American cultural site is discovered, the responsible persons
shall immediately cease and desist from all further site excavation and notify the
Sheriff-Coroner if the discovery contains human remains, or the Planning Director
if the discovery contains no human remains. The procedures established in
Sections 16.40.040 and 16.42.080, shall be observed.

IV.  Operational Conditions

A.

In the event that future County inspections of the subject property disclose
noncompliance with any Conditions of this approval or any violation of the
County Code, the owner shall pay to the County the full cost of such County
inspections, including any follow-up inspections and/or necessary enforcement
actions, up to and including permit revocation.

The wireless communication facility may not be connected to a power source or
operated until a final inspection and clearance from the Santa Cruz County
Planning Department has been received.

EXHIBIT C
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APN: N/A (in County Right-of-Way)
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G.

The use of temporary generators to power the wireless communication facility is
not allowed.

The exterior finish and materials of the wireless communication facility must be
maintained on an annual basis to continue to blend with the existing trees and
utilities infrastructure. Additional paint and/or replacement materials shall be
installed as necessary to blend the wireless communication facility with the
existing trees and utilities infrastructure to maintain visual appearance as
approved.

The operator of the wireless communication facility must submit within 90 days
of commencement of normal operations (or within 90 days of any major
modification of power output of the facility) a written report to the Santa Cruz
County Planning Department documenting the measurements and findings with
respect to compliance with the established Federal Communications Commission
(FCC) Non-Ionizing Electromagnetic Radiation (NEIR) exposure standard. The
wireless communication facility must remain in continued compliance with the
NEIR standard established by the FCC at all times. Failure to submit required
reports or to remain in continued compliance with the NEIR standard established
by the FCC will be a violation of the terms of this permit.

If, in the future, the pole based utilities are relocated underground at this location,
the operator of the wireless communication facility must abandon the facility and
be responsible for the removal of all permanent structures and the restoration of
the site as needed to re-establish the area consistent with the character of the
surrounding natural landscape.

If, as a result of future scientific studies and alterations of industry-wide standards
resulting from those studies, substantial evidence is presented to Santa Cruz
County that radio frequency transmissions may pose a hazard to human health
and/or safety, the Santa Cruz County Planning Department shall set a public
hearing and in its sole discretion, may revoke or modify the conditions of this
permit.

If future technological advances would allow for reduced visual impacts resulting
from the proposed telecommunication facility, the operator of the wireless
communication facility must make those modifications which would allow for
reduced visual impact of the proposed facility as part of the normal replacement
schedule. If, in the future, the facility is no longer needed, the operator of the
wireless communication facility must abandon the facility and be responsible for
the removal of all permanent structures and the restoration of the site as needed to
re-establish the area consistent with the character of the surrounding natural
landscape.

Any modification in the type of equipment shall be reviewed and acted on by the
Planning Department staff. The County may deny the modification or amend the

EXHIBIT C
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approved conditions at that time, or the Planning Director may refer it for public
hearing before the Zoning Administrator.

Transfer of Ownership: In the event that the original permittee sells its interest in
the permitted wireless communications facility, the succeeding carrier shall
assume all responsibilities concerning the project and shall be held responsible to
the County for maintaining consistency with all project conditions of approval,
including proof of liability insurance. Within 30-days of a transfer of ownership,
the succeeding carrier shall provide a new contact name to the Planning
Department.

In the event that future County inspections of the subject property disclose
noncompliance with any Conditions of this approval or any violation of the
County Code, the owner shall pay to the County the full cost of such County
inspections, including any follow-up inspections and/or necessary enforcement
actions, up to and including permit revocation.

V. As a condition of this development approval, the holder of this development approval
(“Development Approval Holder”), is required to defend, indemnify, and hold harmless
the COUNTY, its officers, employees, and agents, from and against any claim (including
attorneys’ fees), against the COUNTY, it officers, employees, and agents to attack, set
aside, void, or annul this development approval of the COUNTY or any subsequent
amendment of this development approval which is requested by the Development
Approval Holder.

A.

COUNTY shall promptly notify the Development Approval Holder of any claim,
action, or proceeding against which the COUNTY seeks to be defended,
indemnified, or held harmless. COUNTY shall cooperate fully in such defense. If
COUNTY fails to notify the Development Approval Holder within sixty (60) days
of any such claim, action, or proceeding, or fails to cooperate fully in the defense
thereof, the Development Approval Holder shall not thereafter be responsible to
defend, indemnify, or hold harmless the COUNTY if such failure to notify or
cooperate was significantly prejudicial to the Development Approval Holder.

Nothing contained herein shall prohibit the COUNTY from participating in the
defense of any claim, action, or proceeding if both of the following occur:

L. COUNTY bears its own attorney's fees and costs; and
. COUNTY defends the action in good faith.

Settlement. The Development Approval Holder shall not be required to pay or
perform any settlement unless such Development Approval Holder has approved
the settlement. When representing the County, the Development Approval Holder
shall not enter into any stipulation or settlement modifying or affecting the
interpretation or validity of any of the terms or conditions of the development
approval without the prior written consent of the County.

EXHIBIT C
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APN: N/A (in County Right-of-Way)
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D. Successors Bound. “Development Approval Holder” shall include the applicant
and the successor’(s) in interest, transferee(s), and assign(s) of the applicant.

Minor variations to this permit which do not affect the overall concept or density may be approved by the Planning
Director at the request of the applicant or staff in accordance with Chapter 18.10 of the County Code.

Please note: This permit expires three years from the effective date listed below unless a
building permit (or permits) is obtained for the primary structure described in the
development permit (does not include demolition, temporary power pole or other site
preparation permits, or accessory structures unless these are the primary subject of the
development permit). Failure to exercise the building permit and to complete all of the
construction under the building permit, resulting in the expiration of the building permit,
will void the development permit, unless there are special circumstances as determined by
the Planning Director.

Approval Date:

Effective Date:

Expiration Date:

Wanda Williams Frank Barron, AICP
Deputy Zoning Administrator Project Planner

Appeals: Any property owner, or other person aggrieved, or any other person whose interests are adversely affected
by any act or determination of the Zoning Administrator, may appeal the act or determination to the Planning
Commission in accordance with chapter 18.10 of the Santa Cruz County Code.

EXHIBIT C
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JERROLD T. BUSHBERG Ph.D., DABMP, DABSNM, FAAPM
¢HEALTH AND MEDICAL PHYSICS CONSULTING ¢

7784 Oak Bay Circle Sacramento, CA 95831
(800) 760-8414—jbushberg@hampec.com

Bhavani Yella May 20, 2013
Crown Castle

890 Tasman Drive

Milpitas, CA 95035

Introduction

At your request, I have reviewed the technical specifications and calculated the maximum potential
radiofrequency, (RF), power density from the proposed Crown Castle (CC) omni Distributed Antenna System
(DAS) sites proposed for the right-of-way in Aptos, CA. A DAS is a network of spatially separated antenna
sites called “nodes” connected to a common source that provides wireless service within a geographic area.
DAS antennae are typically installed near the top of light standards or on utility poles. The idea is to split the
transmitted signal among several antenna sites, separated in space so as to provide coverage over the same area
as a single antenna but with reduced total power and improved reliability. Thus a single antenna radiating at
high power is replaced by a group (i.e., network) of low-power antennas to cover the same area. Some of the
other advantages of DAS include the ability to provide service for multiple wireless carriers without the need
to have separate antenna sites for each carrier at each location and the ability to place the antennae on existing
vertical structures such as light or utility poles.

These proposed DAS nodes will utilize one omni antennae mounted on the top of utility poles. The antenna
specified is Kathrein antennae model #840-10510. The maximum effective radiated power (ERP) from the
omni antennae will be up to 43.65 watts at approximately 775 MHz utilizing LTE transmission technology;
34.67 watts at approximately 850 MHz and 77.62 watts at approximately 1,900 MHz utilizing CDMA/EVDO
transmission technology. The distance from the antenna center to the ground will be at least 27 feet. A list of
the proposed DAS node locations and an example of the site configuration are shown in attachment one. The
antenna specification details are depicted in attachment two. This analysis represents the worst case RF
exposure of any of the proposed utility pole mounted omni DAS node locations.

Calculation Methodology

Calculations at the level of the antenna were made in accordance with the cylindrical model recommendations
for near-field analysis contained in the Federal Communications Commission, Office of Engineering and
Technology Bulletin 65 (OET 65) entitled "Evaluating Compliance with FCC-Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields.” RF exposure calculations at ground level were made using
equation 10 from the same OET document. Several assumptions were made in order to provide the most
conservative or "worst case" projections of power densities. Calculations were made assuming all channels
were operating simultaneously at their maximum design effective radiated power. Attenuation (weakening)
of the signal that would result from surrounding foliage or buildings was ignored. Buildings or other structures
can reduce the signal strength by a factor of 10 (i.e., 10 dB) or more depending upon the construction material.

-31-



In addition, for ground level calculations, the ground or other surfaces were considered to be perfect reflectors
(which they are not) and the RF energy was assumed to overlap and interact constructively at all locations
(which they would not) thereby resulting in the calculation of the maximum potential exposure. In fact, the
accumulations of all these very conservative assumptions, will significantly overestimate the actual exposures
that would typically be expected from such a facility. However, this method is a prudent approach that errs
on the side of safety.

RF Safety Standards

The two most widely recognized standards for protection against RF field exposure are those published by the
American National Standards Institute (ANSI) C95.1 and the National Council on Radiation Protection and
measurement (NCRP) report #86. The NCRP is a private, congressionally chartered institution with the charge
to provide expert analysis of a variety of issues (especially health and safety recommendations) on radiations
of all forms. The scientific analyses of the NCRP are held in high esteem in the scientific and regulatory
community both nationally and internationally. In fact, the vast majority of the radiological health regulations
currently in existence can trace their origin, in some way, to the recommendations of the NCRP.

All RF exposure standards are frequency-specific, in recognition of the differential absorption of RF energy
as a function of frequency. The most restrictive exposure levels in the standards are associated with those
frequencies that are most readily absorbed in humans. Maximum absorption occurs at approximately 80 MHz
in adults. The NCRP maximum allowable continuous occupational exposure at this frequency is 1,000
puW/em?. This compares to 2,933 uW/cm” at cellular frequencies and 5,000 pW/cm? at PCS frequencies that
are absorbed much less efficiently than exposures in the VHF TV band.

The traditional NCRP philosophy of providing a higher standard of protection for members of the general
population compared to occupationally exposed individuals, prompted a two-tiered safety standard by which
levels of allowable exposure were substantially reduced for "uncontrolied " (e.g., public) and continuous
exposures. This measure was taken to account for the fact that workers in an industrial environment are
typically exposed no more than eight hours a day while members of the general population in proximity to a
source of RF radiation may be exposed continuously. This additional protection factor also provides a greater
margin of safety for children, the infirmed, aged, or others who might be more sensitive to RF exposure. After
several years of evaluating the national and international scientific and biomedical literature, the members of
the NCRP scientific committee selected 931 publications in the peer-reviewed scientific literature on which
to base their recommendations. The current NCRP recommendations limit continuous public exposure at
cellular frequencies (e.g.,~820MHz ) to 550 pW/cm®and to 1,000 pW/cm? at PCS frequencies (~1,900 MHz).

The 1992 ANSI standard was developed by Scientific Coordinating Committee 28 (SCC 28) under the
auspices of the Institute of Electrical and Electronic Engineers (IEEE). This standard, entitled "IEEE Standards
for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300
GHz" (IEEE C95.1-1991), was issued in April 1992 and subsequently adopted by ANSI. A revision of this
standard (C95.1-2005) was completed in October 2005 by SCC 39 the IEEE International Committee on
Electromagnetic Safety. Their recommendations are similar to the NCRP recommendations for the maximum
permissible exposure (MPE) to the public PCS frequencies (950 pW/cm’ for continuous exposure at 1,900
MHz) and incorporates the convention of providing for a greater margin of safety for public as compared with
occupational exposure. Higher whole body exposures are allowed for briefperiods provided that no 30 minute
time-weighted average exposure exceeds these aforementioned limits.
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On August 9, 1996, the Federal Communications Commission (FCC) established a RF exposure standard that
is a hybrid of the current ANSI and NCRP standards. The maximum permissible exposure values used to
assess environmental exposures are those of the NCRP (i.e., maximum public continuous exposure at cellular
and PCS frequencies of 550 uW/cm*and 1,000 uW/cm? respectively). The FCC issued these standards in order
to address its responsibilities under the National Environmental Policy Act (NEPA) to consider whether its
actions will "significantly affect the quality of the human environment.” In as far as there was no other
standard issued by a federal agency such as the Environmental Protection Agency (EPA), the FCC utilized
their rulemaking procedure to consider which standards should be adopted. The FCC received thousands of
pages of comments over a three-year review period from a variety of sources including the public, academia,
federal health and safety agencies (e.g., EPA & FDA) and the telecommunications industry. The FCC gave
special consideration to the recommendations by the federal health agencies because of their special
responsibility for protecting the public health and safety. In fact, the MPE values in the FCC standard are those
recommended by EPA and FDA. The FCC standard incorporates various elements of the 1992 ANSI and
NCRP standards which were chosen because they are widely accepted and technically supportable. There are
a variety of other exposure guidelines and standards set by other national and international organizations and
governments, most of which are similar to the current ANSI/IEEE or NCRP standard, figure one.

The FCC standards “Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation”
(Report and Order FCC 96-326) adopted the ANSI/IEEE definitions for controlled and uncontrolled
environments. In order to use the higher exposure levels associated with a controlled environment, RF
exposures must be occupationally related (e.g., wireless company RF technicians) and they must be aware of
and have sufficient knowledge to control their exposure. All other environmental areas are considered
uncontrolled (e.g., public) for which the stricter (i.e., lower) environmental exposure limits apply. All carriers
were required to be in compliance with the new FCC RF exposure standards for new telecommunications
facilities by October 15, 1997. These standards applied retroactively for existing telecommunications facilities
on September 1, 2000.

The task for the physical, biological, and medical scientists that evaluate health implications of the RF data
base has been to identify those RF field conditions that can produce harmful biological effects. No panel of
experts can guarantee safe levels of exposure because safety is a null concept, and negatives are not susceptible
to proof. What a dispassionate scientific assessment can offer is the presumption of safety when RF-field
conditions do not give rise to a demonstrable harmful effect.

Summary & Conclusions

All CC utility pole DAS nodes listed in attachment one, operating with the characteristics as specified above
and observing an three foot public exclusion zone directly in front of and at the same elevation as the antenna,
will be in full compliance with FCC RF public and occupational safety exposure standards. These transmitters,
by design and operation, are low-power devices. Even under maximal exposure conditions in which the
antenna is transmitting at its greatest design basis ERP, the maximum exposure at the elevation of the antenna
will not result in RF exposures in excess of the FCC public RF safety standard at three or more feet from the
surface of antenna, (see appendix A-1). The maximum RF exposure at ground level will not be in excess of
1.3% of, (i.e., 76 times lower than), the FCC public safety standard, (see appendix A-2).

A chart of the electromagnetic spectrum and a comparison of RF power densities from various common

sources is presented in figures two and three respectively in order to place exposures from DAS wireless
systems in perspective. RF exposure in the neighborhood served by this and other DAS sites are very low due
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to three main factors. First, as previously stated, DAS is a relatively low-power technology. The maximum
power into the antennae will be less than 50.72 watts. In addition, DAS sites utilize antenna that focus the
RF energy in the vertical plane toward the horizon, (i.e., parallel with the ground at the level of the antenna),
thus only a very small percentage of the RF energy is emitted directly down toward the ground. This is similar
to a lighthouse beacon that sends the majority of its light out toward the horizon with very little reaching the
base of the lighthouse or people living nearby. Finally, as shown on the graph in appendix A-2, as one gets
farther away from the site, the change in RF exposure intensity becomes more uniform with distance.
Eventually there is a very rapid and consistent decrease in exposure with distance. Like all forms of
electromagnetic energy, including light, the decrease in exposure at this point is proportional to the square of
the increased distance. Thus, if the exposure at this point was 1% of the public exposure standard and one
simply moved 10 times further away, (all other conditions being the same), the exposure would be 10% or 100
times less than before (i.e., 0.01% of the public exposure standard).

It is also important to realize that the FCC maximum allowable exposures are not set at a threshold between
safety and known hazard but rather at 50 times below a level that the majority of the scientific community
believes may pose a health risk to human populations. Thus, the previously mentioned maximum ground level
exposure from these sites represents a "safety margin" from this threshold of potentially adverse health effects
of more than 3,840 times.

Given the low levels of radiofrequency fields that would be generated from these CC antenna installations and
given the evidence on RF biological effects in a large data base, there is no scientific basis to conclude that
harmful effects will attend the utilization of these proposed wireless telecommunications facilities. This
conclusion is supported by a large number of scientists that have participated in standard-setting activities in
the United States who are overwhelmingly agreed that RF radiation exposure below the FCC exposure limits
has no demonstrably harmful effects on humans. An RF notice sign, containing appropriate contact information
and indicating the stay back distance beyond which the RF exposures do not exceed the public maximum
permissible exposure, should be placed near the antenna (see appendix A-3).

These findings are based on my professional evaluation of the scientific issues related to the health and safety
of non-ionizing electromagnetic radiation and my analysis of the technical specification as provided by CC.
The opinions expressed herein are based on my professional judgement and are not intended to necessarily
represent the views of any other organization or institution. Please contact me if you require any additional
information.

Sincerely,

Jerrold T. Bushberg Ph.D., DABMP, DABSNM

Diplomate, American Board of Medical Physics (DABMP)

Diplomate, American Board of Science in Nuclear Medicine (DABSNM)
Fellow, American Association of Physicists in Medicine (FAAPM)

Enclosures: Figures 1-3; Attachment 1,2; Appendices A1-A3 and Statement of Experience.
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Attachment 1

List of Proposed Utility Pole Omni Antenna DAS Node Locations and
Example of Proposed Utility Pole Mounted Omni Antenna

-38-



L2 £00S6 VO 's0jdy 'Py PIEUOAOI EYE-E62 ajod AIIN| 01501 0¥ - eleds wBIIeY | 80G4ZMA
ul=0€ £0056 VO ‘soidy'py Asllen Aeq G8/-/6/ ajod AYIIN| 01501 0¥ - eleds wawyley | 2084 ZMA

. 9-9v £0056 O ‘'soidy ‘[0S |2q 11D 869-00¢ ajod A|IN| szsoLovs - eleds umiyiey | 90847 ZxA
ZIL 0L-£€ £00586 ¥O ‘soidy ‘pY A3|leA Aeq 98Z1-00Z1 ajod AuiaN| szsolovs - eleos uaiyey | G084 ZuA
v £0066 VO 'soidv 'pYy AsileA Aeq gzyL-00v1 3jod AM|IIN| 01501 0¥8 - eleaS Ry | pOTA ZHA
915 £0056 vO ‘soidy py Asiien Aeq 0./1-10L) ajod AN|I3N| 01501 0¥8 - eledS WBIRY | £0g4 ZHA
5-.9€ €00G6 D 'soidy pAlg wopeaiy L0L§ afod AN|IIN| 01501 0¥8 - BlEdS UBIIEY | ZOG4 ZHA
WOy VO ‘soldy ‘piessnog Wopasi4 8ezs a1od AM|IIN| 01501 0¥8 - BledS UBIIEY | LOFS ZHA

(34) sauaauar uonelo| adAj) ainynas euudiuy| Qi apoN

dBUUANUY JUWQ:T# UoileinSijuor)

-39-



Sd0 b
° F S3LON OLIVHLNOD TVHINID IAdOIS LOIArOUd -

I — —— - -
— —— s au RO 45 55 ondiRgas3e
v 404 1NOUSIY 30
O YHOW 31 Lk ONIO 00N T0.138 SNV SRS o o A 1018 133057 [r—
O B O Lt T, S 3558 Ger S NS 0 p—
ONY SNCISNIINK ONILEE ONY SNVId 1V AJRI3A 1TVHE MOLOVHINGD NI SN34S ONLLEE ANY 0N 3U " SNOIUYNIID3dS S10d Ao NSO FOVLIOAMOT [N) 370d O ¥IWOd
OB INA JAON TNI0NS FV0S TV ONw SYNNZLNY ONY ININEINOT SETIIHM MIN TIVISN) NOLYITYABNI kLY |3 =3 P TRy NG ATy
ieve MU SONIMVYA TTvOS LON 0
OHS0LOPE - VIVS B v Fp——
oI 0 4oL O st )
P— 1L 1TIHS SAUNTD OV 01 £0x A
[ X3ANI L33HS e s
== c0086 ¥3 5010w i e
FTova——— seaaav 1a3ms
0 swen| g _____dVI ALINIDJIA i s
o wmwor o | g T 3
—— 60837ZHA e ]
0 SIVOIJAL ININAINO3 30 Arun |
an woassng <owons
[} $37W30k< INFNGINDT 3704 ALIUN [ FUSYO WO = H3INOISTD
) Wi z NOILVYIWHOANI ALNIHONd
il S BIGLIS LT~ ONOT
SINIAWODS o e R —Ubgoleger v
— —t - BOB7ZHA 13LS YNNIINV
== i | oo | TF
amowol/) EERE
SIONYNIRIO ALWNOSIALD ¥ 4 vd 3 3000
L Pl
3000 MLITH UVIS ¥
A8 G3A0UddY SNVIdL 3 vis
= S300D DNINHIN0D BYIHY IHL OL DNINHOSNOD [ON
I
Jriutionss
i e
ONI
SNOILLVDIINNWINOD dH

i1 noA as0)ag 118 Hea

| & % .. _
AE O34vdidd mZ(u_nln I 7 )
_ pra *Bip nok 210430 || @2)
: i ! | “MOja Simum Mouy
.|L|r 4 ZBICIS 1Zi— "ONOY [ - ;

#IZ1BG'GC v
6084 Z¥A T3US ¥ALTW

| ;61q nok eojag 1eg

H— . €00S6 VI ‘SOLdY ‘¥ ATVNOA2W/AA1E WOoa33ayd
I —— 6094 Z¥A IAON
| NOa33ud

e N OIS S (NS :}Zml"
_ﬁ sA/5 /5 J

—————— S LT,

£0068 ¥3 'SOLdY
N GIYNOTIWOATE WOaTTNS
8084 ZuA 300N
wouaaws

-40-

e— MO (VWO {HI GNB%L
DBS1—+G8 {R0%) WOy
E9-G00E VD SYikd
3N NVMSYL 06§

NMO¥YO S




NV1d 3118

ik

[F30%
tc N | - -

=
ES

60E4 TUA FGON FVNI0¥L 31O |
FULEYD NMOUD

._Ilhu UUIPEE
\
\

(& W 95)

LNINISY 30VNNHT,
20 NOLYIDT AU ¥AIXQUaY

5092 In 304 dOL
SINTT ALITAN QVIIMO

3104 ALLA QOO (3)

= SINIRO T
- EES)
S3HO¥ TEY O
(6 % 95) v. Eava %
SRZLYO0-ZI0ZF GIIQ ANVHD
99182190 ‘NdV i
1SNdl £002 ANVHHAL NNV ® HddSOr 3LIS VNNILNV -~ TN \\\
\. INOHATII
.\
i
P
o g

v S :
o

OIS dO1S ST8
QvoN anvd
0 3903

OIS L33UIS ¥
T
801

BIGI- 1LY {166) inOwg
cues ¥ ovee
i romaey
‘ONI
SNOLLVIINNIWWOD dH %
\ %078
304
Jduus
ALTTLS (o
“acom ANYT Al
*5¢b 310¢ 401 . {woigar)
- TOd ALMLA 0OCM Q¥vTIo8
B oo
#4775 ai3woN0d

Z\SOMUS

‘A8 03IA0NAdY SNVl
gt L8
00 CZe s

|
A Q3 idg SNV I ===
e _| bl — -
|
| (N — E—
=5 - \\.\\ INoreITL
/N | — - |q|.|.|i|||.|.l||.|ll| T N OIS
40 3003 ANYHOAH 36137
= 0w 02 iv Bunc
- e R o Ha
oq33 )
noa W —— o o5z 13y
L TN TVE B 1504 QuVAS \\\\I\l\l\ L3N v
N
VI S e —
oA - s sirun
A0
| + \
o TIVHS JOvMIVEG
e 1 e e —— FCEF IR 304 dOI 0YOR GIYNOGIM LS
1S e NOIL 1Y IS 30 o LYOS: AJN e Wl ¥ VNOGIT OZ5 .w_m
/ 5 ANVISO 40 SANVI E)
HOHINY AND
o =
NOISSINENS LINY jd 311§ ¥3LIW Rt & I 3amus W moTe
GooM [<]
£
55756005002 ON 300
3 "
o ONIGRY 40 SANYT
3
B
o I O /€ QNS
[}

ﬁ S1/5/5 L

FLVG NSS! INIHNDE
!

TO0EH ¥D ‘SOLIV

0N A1YHOTSWAATE WOaITUNS
4084 ZWA 3008
woadzus

—— R

DESL-¥56 (B0Y) MOHo
BE¥CGE0S6 YO ‘SYu
M0 NVWSYL D68

Z\SOMUS

-41-




—|qu —
el yE] $37140¥8d LNINLIND3A 370d ALIIILN
° d _SaM ONIMOG | 3 v/N #3104 IVL3Q 410d ALITILA — v | HLHON 9N HOO v/N #3 0o (L2 (RETREIFSTRIIT)]
L1 /] — oz ) | Y
—_— = S “ININHOVLLY TUSYD NMOMD OL 30vaD ZAOEY
L -8 HON3 GITWISN) 38 Ol Sd3iS J10d — @ ﬂ
o non 3 0 mwuogxonhl_m
— # ONKINOA Q3ZINIANI ONOAZE .0- I
6084"ZUA FGON 31404 T104 by s g e g
o Joon b Taod ¥ ONALXI LSNW ONINZA0D INLILONA G "
& MAMOND +
= " Ti0d QY F i
a -_ ' 1xanano3 name owea N e — () g a
—_———
P—— 3 U1 LT3HR = ‘0,03 YN .3 / NN £ — 9 “
| & ~"G0aK NI Q383400
| ‘0,038 JONVHVITO NI .vT - < o o 59 (9
| H
g N 3 |
9._: TI0d 40 ¥2UNID NOKS “NIN L#T — £ _
2 (oY ¥3dd0O .8 SIONTONI) 8
ANYANOD NAOD A8 GITIVISNI ONNO¥D — @ 2 | @ Sa
g
e {4Vl 01 03S0X3 LON S8 |
N3HHK 6 OL GION3Y 38 AVM) NIM GI - Q s _
. B8N0 OL diND3 H04 ONIVES NIN 21 — @ m
\; V.30 4104 d451 ey ﬂl [ TIATT AIVONODIS OL NIN 2L @ 3 rl__wﬂ
R - 2L - == HIHOIIVEL
SININNOD 774 #1104 - Zvonoa (N) ) ——— KONOO (9
“a3y (dv8lS Jaid GIZINVATYO) XYW ONIOVeS .#Z g v
b {axeLxes
— | ~ U (o)) | s 0.03H 30NVHVAID NIN 8% - o e B
T xos vosummco
NMO¥D ! : o SR | | e
SNOLLDINNOD HIAC ONY. '« I L
@D 40 20v4 w00 HIN0 ot A [ | ATBNISSY L3XOVH8 NOISNALG d0) T70d ML T
: d | 1 HUK O3TVISNI 38 OL 34V Sd3lS 13yoval
A8 GIACHADY SNV I|\. — 4 _\ s oL R SalskCaoeE @ A3 7 3907 NN (8)
o ra "ATBH3SSY YNNGLNY 40 INIOG
T - st
ey w3 omawsl (ac Sz )~ L ﬁ%ukaumn@mgzugmu»ﬁmzm%mm. @ TISYD MOHD (N}
SN Jl/. Lar e | = T A Gz (KD
] - 1
SNOLLVIINNIWNGD dH S = o 110400 uog T —
x MACHIYIc OMLNNON Tnd OF KIS 1T (N} |
e (H Q3HVA M4 SNVIdE ) unanm uaeoled ™~ (aviis 3 Q3zNATH
M i 70
—— —
— S Tanoaw o5 @ INIRHIVLIY 02134 (3] ¥
E
Q0'(1 ® ¥ISH TTUSYD NMONI Ob HOS .#/5-1 - — — e
INIHHIVLLY 30 TUSYD NNGED (N)
08711 @ WIS JUSVD NMOMD 08 HIS LZ-L DEREVLIY 304 TS0 NwoHD (8)
00:ZL © [NIAGINDZ I1ONIY R G S ) — = 00 W34 MOS8 N ||
0vdS ONIBWID OL 193dS3¥ N SOHVANVLS " _
 E— S SR S609 0L IONVOHODIY NI 03dd3lS 38 T 310d . A,
I — _ STYN Q3ZINVAIVD HiM 310a ZHL OL e i
QIHIVILY 38 TIVHS ANV INVISISTY A 09 435 .2 N 3ak @
- | QNNOYD M 9¥ ¥ sd 529
=i — TR R PR o VAN 3¥v JOWNOIS / SAMVOVd R L \_ i
= 2w ; i)
_— UNNIINY IHL MOT38 L0 & NWHL fl
_ H3IHOH ON ® INIT NAOHO 3A08Y |
L — et ] ,0~-.6 NVHL 4IMO1 ON 110d 3H1
A e NOL WO IO VAT Ay 0L 03XI34 38 ONV 10VdS ONIBMTD o
| WO¥3 FIEISIA NOUYIOT v NI 38 TIvHS
SININIYINDIY D03 IHL ONILTIN
HoHONY 75 (3] IOVNDIS / SUEVIVID NOISSING
NOISSINGNS UNY3d I
= ‘SLINFT 3UNSOdX3 NOLYINGOd WaIN3D " ©
¢./¢/s _ . 03392 10N $300 LNdING YNNIINV
—wEE—
V0 INSS ) INIHANDY o 87, LL VO'H INNHOVLLY 00131 AUW WKLY MO (N) @
_ YANLDNY 0 (W] L=80 D04 11590 NMO8D (N -
s JE,06 43130 OVH YNNILNY (N) Lo
£0058 ¥ “S0L4V fi L
0¥ GTYNOASR/UATE MOQITUS vy NI TNT »0 8 3104 40 JO. | _
8014 78A 300M .SI_CON _.u = |
L LE A NNTINY 30 o (8] b — —\
i!._--u-.._i DI 0-8Z & VNNIINY ||
L] Ei—‘u WU 1
NOILYWHOIH L03r0Nd “Mojag sieum mouy MIN HOVLLY QL F1ISYD NMOHD
P NOILDNBLSNOD M3N
SEL-GC0GE VO "SYLWM ~SNOLLIGNGD TVNLIY LOT'HBM LON 00 ONY «~SNOLLIGNDD TWALIW LTSN LON OO ONY
W vt 088 NOLLYANBENNG ¥04 WILLMNA NAVEQ SV STH 20N SOUVONY:S WOLLVANBEING WOd TYOLLERA NAVI BUV SENAOML.
§6-09 0. INIGYOIIY 310d d3iS
Z\SOMU 161 nod s10)08 w3 AQVIE AMNVA

-42.




—
° “ _ INPOW S [l AINISSY _3HOVHE K s
P e B -l =N ai
i
otz o
CE———S— e 1 W)X
T
_ __...Fv_!_iqmu.. ey
60U TUA JOON FT140u4 TT10S
|
AILEVI NMOUD oo
L ® " awnon
—_—— e ——— —n_c3 | i - aool!unu‘ )
—_— Ll s o
e T e e ) m
sl |-
2 A
£ .
i
P
m | |
h ] oy
"SININNOTS
“d3|
1 ‘pabar 51 17 dois Hod v §
ToNuEavTe fouakeg poom a4 s payddns aue s
NMOYD G
L [emeoe 3t oodn Surpuadap ‘unyaRy 11 o1, :uﬁvsaeru_&as!!:a_sz#:
A8 QINOHAdY SNVIE poAnE 2 few m 59 T
W) 0o yuaudinba ioddns 1o Axg wng
*s3{0 S o 0o pan aq o i) yd 254 up uswsdinbs AR M pSD X G Aueu3y: PUT.
13, ﬂ:&G—I_Uﬂ-ﬂ:s_nﬂﬂ_Un_ﬂ—ﬂE!_:g!i-wo-OQ_hEDED:qu nensg
<y
TR 00—
ONI [CEnye=y] ATBHOSSY (I NOWI)
worsua1¥g ko] -310d POOM
SNOLLVDINNWINOD dH ATBHESSH X1ENISSY sota oo P} o o Gi0g
[ — A 038V4INd SNV =
i T win =
asemu oy
1667624 (15) x03 0059-BLL {145) PUd (VSN) I0GLE HO “DIOIWSR DGH Xug 3010 Wog LORMID DTS "3U) WHAIIOH
o1 BYIM, fo10a 2 jo
Uo}o0g Bumebl aup 95 KHI0MA WHXOW 10 pUiA A0 OUUSIUD UD U0 BSIOL PODK PADLIDW OIE B IO LHE
~1=610 0GF $13 0/Puo (6002 #TUNON]) Z-0-FTZ-VIL v PHIBIAIS 1 1.ONPUSI PIBUARMU v3 PISHT 3 UOBED REMCUN o N3LSAS IO
ILOWIN HOIVE3IS0 - L1NW
o | ‘ONYE-ILTNW d6 L —NO!
Sy L OB RO i, SRS o
| == z e Rl
o
e

A NI LIS I LV A3

B ]

e HOISSINGNS LYy

s |

P—1I¥O 3NSS) INZHNNIE

[

ol
{206 19) $N1O# 00Z M DL1Z-0LL1{206 18) TNDA OGZ IHA ¥EE- R masd 100t wnusron
(48m 62i6-0121 /7 96R-B53) B0 Dy< Worsts Augs 08¢

-43-

(3 21 -
L] .iiiaﬂuw’ﬂn(gﬂth i - S .J 5 3
.’IIONG‘UHHUI - “
L1 ==
SES ) K]
-] mmm ! UOTIBIIPIGUOD RPUR WRS90S YO O oM EO SpUDQ SE2pia b
— e sS== J cunoonide 5y BUO OF K; A9DRS 910 EDULID DIGY KD
* J— === . ; , NOISIAIG VIVIS
BEH-SE056 VO ‘Svm ouualuy W [ed—X ZHK 00/ PUDY[R
e LISOt 08 DISOL 0¥ =-m==l-l==

JAD NYWSYL 062

ﬁz\soﬁg




_—
$37140¥d LNINIINDA ONINIMOd T10d ALIFILLN
k| 3UNS0 NI A Ldd0S S0 d el B | 1SV ONMQST ﬁ 1/N #7110 v 0 M0~ >_:__:~ml V_ HLEON Dti=H07 | 1/0 #3704 TIIC 104 A1 _D_F
——1 = o S o o Q4.5 . 0-B : L
*
3 M
6004 ZMA FIAON INI0NL 3104 o -
AUULSVI NMOND
P =1
e 711 133HS N
= ]
\
i
/4
H \
M /A ——
R Lo e p——— —
| 434 - aom w8 /w2 - |
| = ‘0,038 JONVHVETD NIN 4T @ _7 |
oo st T |
— bkl \_ 3104 40 HINID WOMA NIN .¥Z -e
_ Z\SOMI\U d TIVEI0 T104 HISEH ] /A 1
—_—__— _— 1] ——— - \. (oY ¥3dd0D 8 SIANTONY
%8 Q3AOHdaY SNV /N #3104 v Ao mnod A8 s ovnoxs - () |
_ | \ 4 “(3l4dval OL 03SOJX3 LON e .
/ NIHA 6 OX CIONA3Y 38 AYN) NIN .G |o |
I [ \ f ‘40D OL diNDI HOJ SNIOVAS NI 25 |® | oo S S T |
! = e
!l . . prepcgh-So i)
SNOLLVOINNWIWOD dH o / AT AMONGO3S 04 N .2t ~(F) - |
b o anoves vz - @) o
e 3 / I
Jr—— 40 UivdNd SNYId ;7 ‘0,034 FONVEVITD NIN 2L .@ G|
[ r (. 1
| /! M0 W30 |
A ¥3d SY NOISKAIX3 dOL T00d d3IS |® | H |
" L "KIENASSY YNNIINY 40 TIATT | ===t I N
o, v / \ SIS0 ONY NIHD ABVONGIZS G-y
— ol / NIIMIE JONVEVITD NIN .22 -
Q0L @ ¥ISW JUSYD NMOND 08 HIS .i-| q / ! e
00l © HISE JUSYD NAOHD 0B HIS ,e/f-; -ty mngﬁ / [ @
00:ZL © ININJINDI 1LOMIY \ \ -
| IvgS OMIBAID 0L 103534 N| SQEVONYLS
1 =, 4. 800 0L TONYGIOIY M T3a3lS T8 Tk TI0d \. e
gl ol ] i e
| rd J
H—— 1 ——# NIDId 110 1S fypay 2
3 — e ST
N
ey - J
_* T hmATE
NCISSINBNS JINY3dZ |
cL/¢/S -8 Y OH HINMOISNVAEL
- e =68 WOH AMVAING

P————11Y0 INSSI NFHANIE

- e

.68 :310a 40 dOL — ﬂ _
WP b HOLYINSM 40 |01

Rk — =5 I ooy avmae O]
: i8]0 nod 80508 118 He S
BoEe LdY P
aw -..cu..-l. 5 -.-.anh.e-!- e -..e_“u_g)_lu e ]
“Mmojoq mou d
e I * A8 O3NWEILIQ 38 OL HIMHOISNVYL i)

40 LHOI3H Q303IN Sv INVu43Y

QMY YINYOISNVAEL MIN 13S 0L 3%9d
‘INI¥d QL

ONIGHCIDY IN3WJINDI ONIYIMOd TIVLSNI

=SNOLLIGNO D ‘WALOV LON 1S5Y LON OC ONV 3 N ~ONOWIGNOD THALIY LON14EN LON O GV
wod Nawvua Buv NG ONa1SNOD M0 | NOLVANBEERM 404 TVOLLNIA NIAVAT DUV 3871404
iB1g nok i0jag jjeg — —v/N]

e———NOILYRHOANI 133708

OBSL-r56 (§0v) INOHG
BEYL-5C056 O "SvLdIN
WD NSV 063

Z\SOMUS ‘

AQV3x IHVIN

-44-




TUOMUNMU WHCE S — CUOZ V2 My BePYA-80BIZ0Z1AIO\OHPSORI” ZUANOZ MmN o

60— TOT INMYD 133HS L 40 VORI avaTars B o (el |
Tod o0 30
OUVATTS 1005 €U x ININEHGNO) B e0d TOd 01 =i 3W0S a/
i ; : saow vvo was
2 Sounams o —FL |, TR 0 owod 804 NOILVAFTH ¥10d ALITIN \ G ) T WO ST
NOISA3Y wod s B INwOR R LIS VNNIINY S3HONI NI TTWOS
vo w ——— =
nanoson w00 O e, o ] Aut3d08d L S R L
ALNNQD ZNHD YINVS fod ous . = I ~——OU[ STIAISS PUT] NVId 3118
P
vy ] e mowa vy e j 03 ogm AATY JAIN v -
; dSwsES e
€0056 vO 'SOLdY o AR 5 ] s
= MOTITRL 8 iy -7 aun
AVM 3HOT 092 = 1 il ol TR BN
] 09z 11 704 re
QHVAIINOE WOQ33H4 ii:s i St 2 2 | AE
— & % ONOQNS iv (89 dawN] :
E = * m Ry serot WAV FOYST A p
60-94 ZHA fud 7 Y s R x v SSSEICIZL M DHOT
f z [T oy W R R
= - | E] 95-19Z-170 :NdY
ava Ruveos. | _ 2 LE0YL §00T ILNVNEZS KNV ¥ HJAS0C 3LIS YNNILNY
| 0L = i NS §
NOILVAZTE F70d ALTTILA \ ¥/
JUIS ¥ALIN
»
w
| —t— 59 =
= — L NOLLdNDSEA TYOFT VANV 3SVA1 conit o aos
s v or rarsse wo o coorfe e v | [ = 111
o e S o T ; —
e B e T !
T s i oot et et S
oty o gy N AN N R
S e o e % 25 T 0 VS 20 viwes 15 M Sorer 5 Mor B Aoy | & gl R |
S T T B el e ey NOLLADUD: 258 s s
et o oy v s e e s o ot ({1 LADIIEAA AINAAOUd _ I R | ivainod woa3aud
b Fmp R R S ES RS 3w W ¥ 1500 cuvAd {
— - [ ) e ERA]
£1/08/0L .AZABNS QT3 90 IL¥A q sireg ] 5 | e s e |
2 Q G ————— —
LNEHLYLS SNOKIANDS 1 rmins: o s savncon "RSAEI TRCN, pOU Gy M o g v — - T J
= i S| | L1 e I TR X Hil | < . == 4
— —_— ER \ . ————
e Il IMOdFWALLL 3 H sam e B == e
w Pzt n e st | ———— BRI —® Tael =205 10 0a s T T POp— g~
B s sy 0 e e ey oy - g / " 3%0d AINULA 000M {3) 3
e il imm e e R o 7o s s e e 1/ . e oum gnom iy S0 40 e . £
o sy s oot sy e naaoe SRS ——y En e ETTD o o e o psnep s | i " yoronv sra ZTIISIE A onon \ —
e ————1 3 2
o~ dows et 0o PRy ¥y i R T | Al av) 1nOd Sdo roe = “
i R, P it 0 5 B oot ST0-5080%0 e et 30S ¥313W RN PSomsprdoras
ey el oo S s e fomdis mere IO B AVN B0 WIM] IO YANYS Aiuned g f
(ot 05 o o) pons sew NOLLYNDISAA ANOZ (10014 VINEA | v 13 / NETEooe] 2
DT A rom - Wyl ol | | I 3 |
ooy vt evonauads oy smony s + ONIGR 40 SQNYT
veadsl R s {sa0) wids Sumvonyeng ey s | T 2 i
dormn pepsensd €10p £-/1~1 sewerIen-irod wol pesep S _:
| SRR | e s st e M 5/
on s ) v 0 oS 30 ovd {1 4 vow s anoon
20n \sewns oyl % Jow Bma pminsow Amdond /
S e T P e e — — / e
e 1z 20N 335) (549) ONINOLSOd. E A
o by i T T B LIRS0 SIS 24 smovoes 18 wurigem o) Ew T AT i -
oSty sligiroi gt ey OF TUBEN $ WO OIS YIY V) ¥0 SLXIAGAYS SRIYA) {
TIOd WS YNNIUNY 10 I5W8 v (82 TAVM) 1BV F0'PGZ INOLLYAZTA GNNOWD LS DN0KI SO Y IO LNDOE MY 0 RSHOHYTH '
SALON TVHINTS S i T AR B £ gy
TS S L SR M
oW TG aioR  STEREIN v s 00z = i W08 Jao)N oL e T i 01 = i s TN
oo BT ST P oo
i R ) NVId ZLIS TTVIEA0 \ 1/ R B SRR R NVId FLIS daodVING \ £
TIOd AN OMISED 40 40L OL TTY 300 HIMOLONIGTG S0 IHOIEH / ’ %m/ 5 ot -7 -~
| ] R ’ =) - -
_— Y/N TW3HY 3831 40 VIWY LIN . cva ﬂ-.Tﬂg_wghﬂu. . \\\ \\\ \-
. e vecdvon-zit G0 e 2 :
IOV FEYDI SN0V OMATHIONN 40 VY 13 ! : -
) csvcoo-100t on 200 rd ~. 95-L9Z-170 NV - PR
951170 HSTUTBANN TIOMVY SHOSSISSY - ~ ~ LENYL EO0Z FLNVAMAL NNY ¥ HA3SOt e g
= HEY0D 40 saNVI \quyw.ﬁ\ %»mw ~ - o 8<:§=/A\ 7 .
% & e o h
AH QAUVATUL SNVId L M RS s 7T T e il .
— =3 GRS LSTVEARANR. VREviLND - LT AV\, T3 4
5 s < NInEsva 2vavsa .
— #T - I'e 20 NOUVIOT ALVAKDRAY =
smoy mvon -
t6 m 95 o sl v o nléy > - o
2, TV VZLY00-Z108 G0 LwaD B P FOW 1N T 0
¢ 95 H9Z- LY :NdV e A e N e
TIRddVH; - %
— e 240 SON) T} USNHL 6002 ALNVHAA NNY ¥ Hdd5Of ? S - 31IS YNNILNVY —~ n‘P 1w \
— ) s . wx - o
; / p— S TE AR A
= — o : y X > “
s o VASLOEY - ot | sz w— & vouvon \-\‘.\ \OW W \ \ {- ./ / __\\\ NS Q1S sa8
== & A oraer 3 A
b w9 s | o/ = n \\\.,“Q/Ab\ /1, v P Ty /\\“\
. - i W ~ b
LN NOULJIH0S30 avg = \ -0~
I .Tss...,ﬁn » 3LIS YNNIINV W > s N\ SR
SNOISIATY N it 2\ - dass 5300 urun avpuzo o9
— —_— —— S N w7 20t 3 o - H
— _ S B W e sy S : A,
| s \ N_,, ki A -7 oo
| pen] )3 X e N S
565 14 D09 @0t . > \ W A = o
J1ISYD | o ik Soom B 3 \ i i N
AUSHALAN | oowomesnax | VY e \ B
NMO¥D — o | 5 e
b
AV ALINIDIA \ . A s
— — =

-45-



Attachment 2

Antenna Specifications
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840 10510 840 10511
Dualband 700 MHz X-pol Omni Antenna

KOTHRE

SCALA DIVIS

ON

Kathrein's dual band antennas are ready for 3G and 4G
applications, covering all existing wireless bands as well as all
spectrum under consideration for future systems

» Wide band operation.

» Exceptional intermodulation characteristics.
» High strength fiberglass radome

General specifications:

Frequency range

688894 MHz
1710-2170 MHz

Gain  698-894 MHz
1710-2170 MHz

5 dBi (with 3-5 dB nulls, typical)
8 dBi (with 6-8 dB nulls, typical)

VSWR

<1.5:1

Impedance

50 ohms

IM3: <-150 dBc

Intermodulation (2x20w)
Polarization

+45° upper and lower band
-45° upper and lower band

Connector 4 x 7-16 DIN female
Isolation intrasystem >30 dB o
intersystem >40 dB (698-894 // 1710-2170 MHz)
Maximum input power
698-894 MHz 250 watts (at 50°C)

1710-2170 MHz

200 watts (at 50°C)

Radome color

Brown or gray

Weight 451b (20.4 kg) _
Height 24 inches (609 mm)
Radome diameter 16 inches (407 mm) 698-894 MHz
Wind load at 93 mph (150kph) % o
Side 32 Ibf (138 N) 5
>

Wind survival rating*

Shipping dimensions

100 mph (160 kph)

32 x 20 x 19 inches
(813 x 508 x 483 mm)

—_— : e )

Shipping weight 521b (23.6 kg) ;}{\\‘;{g 5

Mounting Designed to be mounted on top of a utility R ?‘El“\'}ﬁ'
pole using a custom mounting bracket ‘.’! g‘v

supplied by the customer

See reverse for order information.

*Mechanical design is based on environmental conditions as
stipulated in TIA-222-G-2 (December 2009) and/or ETS 300
019-1-4 which include the static mechanical load imposed on
an antenna by wind at maximum velocity. See the Engineering
Section of the catalog for further details

[ X ol

E-:Gl LY
Tov

Lead-Free
11202-FRO/a

Horizontal pattern
+45°-polarization

"‘I 180 ‘a
Vertical pattern
+45°-polarization

880 MHz 880 MHz

v 180~
Horizontal pattern
1+45°-polarization

1945 MHz

1710-2170 MHz

Vertical pattern
+45°-polarization
1945 MHz

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax (541) 779-3991

Email: communications@kathrein.com

internet: www kathrein-scala.com



Appendix A-1

RF EXPOSURE AT ANTENNA LEVEL

-48-



3dIN 21aNd %G Uey} Ssa :ULBID
3dN 21aNd %0Z Uey) ssaT :anig
3d 21ANd %00} Uey} SS&T :MOJI9A
3dW 2HANd %001 Uey) J8jeals) pay

ajod Anmn so doj uo
psjunopy BuuSjUY IUWQ

AdW [euolednadQ %L
3dIA 2lland %802
aInNsodxd 4y WNWIXe

LINIT 3-¥NSOdX3 TYNOILYdNID0 8 21I1and
WNWIXVYIA 204 40 39VINIOU3d NO a3sve
VNN3LNV 3HL 4O 73A37 3HL 1V ANSOdX3 4




Appendix A-2

RF EXPOSURE AT GROUND LEVEL
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Appendix A-3

RF NOTICE SIGN
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STATEMENT OF EXPERIENCE
Jerrold Talmadge Bushberg, Ph.D., DABMP, DABSNM, FAAPM
(800) 760-8414  jbushberg@hampc.com

Dr. Jerrold Bushberg has performed health and safety analysis for RF & ELF transmissions systems since
1978 and is an expert in both health physics and medical physics. The scientific discipline of Health
Physics is devoted to radiation protection, which, among other things, involves providing analysis of
radiation exposure conditions, biological effects research, regulations and standards as well as
recommendations regarding the use and safety of ionizing and non-ionizing radiation. In addition, Dr.
Bushberg has extensive experience and lectures on several related topics including medical physics,
radiation protection, (ionizing and non-ionizing), radiation biology, the science of risk assessment and
effective risk communication in the public sector.

Dr. Bushberg's doctoral dissertation at Purdue University was on various aspects of the biological effects
of microwave radiation. He has maintained a strong professional involvement in this subject and has
served as consultant or appeared as an expert witness on this subject to a wide variety of
organizations/ institutions including, local governments, school districts, city planning departments,
telecommunications companies, the California Public Utilities Commission, the California Council on
Science and Technology, national news organizations, and the US. Congress. In addition, his
consultation services have included detailed computer based modeling of RF exposures as well as on-site
safety inspections. Dr. Bushberg has performed RF & ELF environmental field measurements and
recommend appropriate mitigation measures for numerous transmission facilities in order to assure
compliance with FCC and other safety regulations and standards. The consultation services provided
by Dr. Bushberg are based on his professional judgement as an independent scientist, however they
are not intended to necessarily represent the views of any other organization.

Dr. Bushberg is a member of the main scientific body of International Committee on Electromagnetic
Safety (ICES) which reviews and evaluates the scientific literature on the biological effects of nonionizing
electromagnetic radiation and establishes exposure standards. He also serves on the ICES Risk
Assessment Working Group that is responsible for evaluating and characterizing the risks of nonionizing
electromagnetic radiation. Dr.Bushberg was appointed and is serving as a member of the main scientific
council of the National Council on Radiation Protection and Measurements (NCRP). He is also the Senior
Scientific Vice-President of the NCRP and chairman of the NCRP Board of Directors. Dr. Bushberg has
served as chair of the NCRP committee on Radiation Protection in Medicine and he continues to serve
as a member of this committee as well as the NCRP scientific advisory committee on Non-ionizing
Radiation Safety. The NCRP is the nation’s preeminent scientific radiation protection organization,
chartered by Congress to evaluate and provide expert consultation on a wide variety of radiological
health issues. The current FCC RF exposure safety standards are based, in large part, on the
recommendations of the NCRP. Dr. Bushberg was elected to the International Engineering in Medicine
and Biology Society Committee on Man and Radiation (COMAR) which has as its primary area of
responsibility the examination and interpreting the biological effects of non-ionizing electromagnetic
energy and presenting its findings in an authoritative and professional manner. Dr. Bushberg also
served for several years as a member of a six person U.S. expert delegation to the international scientific
community on Scientific and Technical Issues for Mobile Communication Systems established by the
FCC and the FDA Center for Devices and Radiological Health.

Dr. Bushberg is a full member of the Bioelectromagnetics Society, the Health Physics Society and the
Radiation Research Society. Dr. Bushberg received both a Masters of Science and Ph.D. from the
Department of Bionucleonics at Purdue University. Dr. Bushberg is a fellow of the American
Association of Physicists in Medicine and is certified by several national professional boards with
specific sub-specialty certification in radiation protection and medical physics. Prior to coming to
California, Dr. Bushberg was on the faculty of Yale University School of Medicine.
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