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HOMELAND TOWERS

November 25, 2014

Honorable Robert Stein, Chairman

and Members of the Connecticut Siting Council
Ten Franklin Square

New Britain, CT 06051

Re: Docket No. 445 — Homeland Towers LLC (HT) and New Cingular Wireless PCS, LLC (AT&T)
Application for Certificate of Environmental Compatibility and Public Need For A
Tower Facility at intersection of Old Stagecoach Road and Aspen Ledges Road,
Ridgefield, CT

Dear Chairman Stein and Members of the Siting Council,

As co-applicant, Homeland Towers (“HT”) requests that you please accept for review and
Council approval this Development Management Plan (“D&M Plan”) filing for the Facility as
approved in Docket No. 445.

Tower, Compound & Other Equipment

Enclosed are fifteen (15) sets of 11”x17” construction drawings being filed in accordance with
the Council’s Decision and Order dated September 4, 2014 (“Decision and Order”). Two full-
sized sets of the construction drawings are being sent to the Council under separate cover. The
D&M Plan incorporates a 150’ two tone color monopole as provided for in the Siting Council’s
Order No. 1 in this Docket. AT&T will mount twelve (12) panel antennas, twenty-one (21)
RRH’s, six (6) A2 modules and four (4) Squid boxes at a centerline of 146’. The Town of
Ridgefield will place one (1) omnidirectional antenna at top of tower at a mounting elevation of
150’, one (1) omnidirectional antenna at a mounting elevation of 70’, one (1) 2’ microwave dish
at a mounting height of 80°. Since the September 4, 2014 Decision and Order, The Town of
Ridgefield has requested to add one (1) additional 2’ microwave dish at a mounting height of
65’ and AT&T has changed their shelter size from 11’-6” x 20’ to 11’-6” x 16’. All of the above
mentioned equipment is depicted on the drawings prepared by All Points Technology.
Attached please also find a geotechnical study as well as a structural design report for the
tower and foundation. Specifications for the antennas and generator are also provided.




The proposed D&M Plan also includes: (a) Final site plans including yield point, tower
foundation, antennas, equipment compound, radio equipment, access road, utility line,
emergency generator backup and landscaping (b) construction plans for the site clearing,
grading, landscaping, water drainage, and erosion and sedimentation control measures
consistent with the 2002 Connecticut Guidelines for Soil Erosion and Sediment Control as
amended, (c) a box turtle protection plan, (d) a diagram showing the tower’s two color scheme;
(e) provisions for a potential shared generator capable of being used by all facility tenants.

Required Notifications

In accordance with the provisions of RCSA Section 16-50j-77, Homeland Towers hereby notifies
the Council of its intention to begin site work immediately after Council approval of the D&M
Plan. Construction of the tower and other site improvements will commence upon issuance of
a local building permit. The supervisor for all construction related matters on this project is
Christian Carmody, located at InSite Towers, 1199 North Fairfax Street, Suite 700, Alexandria,
VA 22314 and can be reached by telephone at 617-595-7254.

We respectfully request that this matter be included on the Council’s next available agenda
scheduled for December 11", 2014 for review and approval. Thank you for your consideration
of the enclosed.

Sincerely,
Raymond Vergati
rv@homelandtowers.us

Enclosures

ce: Honorable Rudy Marconi, First Selectman, Town of Ridgefield
Manny Vicente, Homeland Towers LLC
Michele Briggs, AT&T
Scott Chasse, P.E., APT
Christopher B. Fisher, Esq., Cuddy & Feder LLP
Robert Mansfield, Utility Communications Inc.




Certificate of Service

I hereby certify that on this day, an original and fifteen copies of the foregoing was sent
electronically and by overnight delivery to the Connecticut Siting Council with a copy to:

Town of Ridgefield

The Honorable Rudy Marconi
First Selectman

400 Main Street

Ridgefield, CT 06877

Keith R. Ainsworth, Esq

Evans, Feldman & Ainsworth, LLC
261 Bradley St., P.O. Box 1694
New Haven, CT 06407-16%94

Robert Mansfield

Utility Communications Inc.
920 Sherman Avenue
Hamden, CT 06514

InSite Towers LLC
1199 North Fairfax Street

Suite 700
Alexandria, VA 22314

Dated: November 25, 2014
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All-Points Technology Corporation, P.C.
3 Saddlebrook Drive
Killingworth, CT 06419

Attn:  Mr. Scott M. Chasse, P.E., Principal
P: (860) 663 1697
F: (860) 663 0935
E: schasse@allpointstech.com

Re:  Geotechnical Engineering Report
Proposed Homeland Towers: CT-897
Ridgefield, Connecticut
Terracon Project No. J2145173

Dear Mr. Chasse;

Terracon Consultants, Inc. (Terracon) has completed the geotechnical engineering services for
the above referenced project. This study was performed in general accordance with the
Authorization to Proceed, dated September 16, 2014. This report presents the findings of the
subsurface exploration and provides geotechnical recommendations concerning earthwork and
the design of foundations for the proposed communications tower and accompanying
equipment cabinets.

We appreciate the opportunity to be of service to you on this project. If you have questions
concerning this report, or if we may be of further service, please contact us.

Sincerely,

Terracon ultants, Inc.

W’__&‘_//’_L________.——-/’__-—
fan , PEEL Richard W.M. MclLaren, P.E.

Senior Staff Geotechnical Engineer Senior Associate
Geotechnical Department Manager

fbdolJ2145173
Attachment

Terracon Consultants, Inc. 201 Hammer Mill, Road Rocky Hill, Connecticut 06067
P (860) 721 1900 F (860) 721 1939 terracon.com
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GEOTECHNICAL ENGINEERING REPORT
PROPOSED HOMELAND TOWERS: CT-897

RIDGEFIELD, CONNECTICUT

Terracon Project No. J2145173
October 7, 2014

1.0 INTRODUCTION

A geotechnical engineering report has been completed for the proposed 150-foot high steel
monopole communications tower to be located near the intersection of Old Stagecoach Road and
Aspen Ledges Road in Ridgefield, Connecticut. A single test boring was advanced to a depth of
about 30 feet below existing ground surface close to the proposed tower center location. Three
test probes were advanced within the proposed 62-foot by 75-foot leased compound area to a
depth of about 10 feet. Logs of the test boring and probes, along with a Site Location Map (Exhibit
A-1) and an Exploration Location Diagram (Exhibit A-2) are included in Appendix A of this report.

The purpose of these services is fo provide information and geotechnical engineering
recommendations relative to:

1 subsurface soil conditions o foundation design and construction
m groundwater conditions 0l seismic considerations
n earthwork n slab design and construction

2.0 PROJECT INFORMATION

The project consists of the construction of an approximately 150-foot high steel monopole
communications tower with associated equipment cabinets within a 62-foot by 75-foot fenced in
compound area. Access to the site will be from a gravel/bituminous road from Aspen Ledges
Road to the northeast of the site.

2.1 Project Description
Our knowledge of the project is based on review of the Drawing Set: Homeland Towers CT-
897, Ridgefield Ledges — Ledges Road, Ridgefield, CT 06877, APT Filing No. CT-283-120,

dated August 29, 2013, by All-Points Technology Corporation of Killingworth, Connecticut. A
summary description of the project is presented below:

Responsive m Resourceful m Reliable 1




Geotechnical Engineering Report 'Ir
Proposed Homeland Towers: CT-897 m Ridgefield, Connecticut erracon
October 7, 2014 m Terracon Project No. J2145173

Item Description
Site layout Exploration Location Diagram on Exhibit A-2, Appendix A
Tower A 150-foot high steel monopole communications tower.

Tower dead load - 60 kips

Estimated maximum loads i
Equipment pad - 150 pounds per square foot (psf)

Grading Cuts on the order of 3 feet and fill up to about 7 feet are expected.

2 Horizontal to 1 Vertical (2H:1V) max. are anticipated to the south

Permanent Sl
SRLOpes and west of compound area.

2.2  Site Location and Description

Item Description
Latitude 41.3303N / Longitude 73.5168W. Approximately 300 to
Location 400 feet southwest of the intersection of Old Stagecoach Road and
Aspen Ledges Road in Ridgefield, Connecticut.
Existing improvements None
Current ground cover Trees/vegetation

Slopes gradually downward to the west from approximately
Existing topography Elevations (El) 810 to 796 feet within the proposed compound, then
sloping downward more steeply further to the west.

3.0 SUBSURFACE EXPLORATIONS AND CONDITIONS

3.1 Typical Profile

Based on the results of the exploration and observations at the time of drilling, subsurface
conditions on the project site can be generalized as follows:

= Approximate Depth to 2 1 Consistency /
Descfiption Bottom of Stratum (feet) Wateral Encauntored Relative Density
Ty Silty sand (SM) with gravel, frequent
Clacial il =305 cobbles and houlders, gray to brown Verydense

1. Forest mat, (about 4 inches thick) was encountered at the ground surface of the explorations.
Subsoil (about 4 inches thick) was encountered below the forest mat in B-1.

The Surficial Materials Map of Connecticut, 1992, identifies native soils in the vicinity of the site
as glacial till. The Bedrock Geological Map of Connecticut, 1985, indicates that bedrock at
depth in the vicinity of the site consists of schistose marble and Manhattan Schist. However,
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the explorations terminated without refusal in the glacial till. Bedrock was not encountered in
the explorations.

Conditions encountered at the exploration locations are indicated on the exploration logs in
Appendix A of this report. Stratification boundaries on the exploration logs represent the
approximate location of changes in soil types; in situ, the transition between materials may be
gradual. Further details of the exploration can be found on the exploration logs.

3.2 In-situ Resistivity

On September 30, 2014, in-situ soil resistivity testing was completed by a Terracon field
engineer. Resistivity testing was performed in general accordance with ASTM G57 by the
Wenner Four Probe Method using a Megger DET5/4R Digital Earth Tester. Two resistivity lines
were completed with electrodes spaced at 5, 10, 20, 30, and 40 feet. The location and
orientation of the resistivity lines are shown on Exhibit A-2. The resistivity test results are
tabulated below:

Resistivity (ohm-cm)

Electrode Spacing (ft) Line 1 Line 2
5 150,710 89,430
10 105,710 72,195
20 59,365 62,045
30 112,030 57,450
40 337,040 64,345

3.3 Groundwater

Groundwater was not encountered at the time of the explorations. However, fluctuations in
groundwater level may occur because of seasonal variations in the amount of rainfall, runoff and
other factors. The possibility of groundwater level fluctuations should be considered when
developing the design and construction plans for the project.
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4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION

4.1 Geotechnical Considerations

The proposed monopole steel communications tower may be supported on a monolithic mat or
a pier-and-pad foundation bearing on the glacial till or on compacted structural fill placed over the
glacial till. Minus %4-inch crushed stone may be used in place of structural fill. Alternatively, the
proposed communications tower may be supported on a drilled shaft foundation. The proposed
equipment platform and other ancillary structures may derive support from the glacial till. Design
recommendations are presented in the following sections.

We recommend that the exposed subgrades be thoroughly evaluated after excavation to
proposed grade. We recommend that the geotechnical engineer be retained to evaluate the
bearing material for the foundation subgrade. We recommend that the geotechnical engineer
review the construction of the drilled shaft, if selected as the foundation system.

4.2 Earthwork

Preparation of the site should include removal of topsoil, organic subsoil (subsoil with visible
roots), or otherwise unsuitable materials. The soil subgrade should be proofrolled with a walk-
behind vibratory roller or heavy plate compactor. Unstable subgrades should be removed and
replaced with compacted structural fill. Minus %-inch crushed stone may be used in place of
structural fill. If required, structural fill may then be placed within the compound area to attain
the required grade.
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Fill and backfill materials should meet the following material requirements:

USCS

v 1
Fill Type Classification

Acceptable Location for Placement

All locations and elevations. Based on observations, the
glacial till may be selectively re-used as structural fill, provided
Structural Fill %3 GW it is free of organic and closely meets the gradation
requirements in Note 2, below. Cobbles and boulders should
be culled prior to re-use.

Common fill may be used for general site grading to within 12
inches of finished grade. Common fill should not be used
below sensitive structures. The glacial till may be re-used as
common fill, provided it is free of organics and can be
adequately compacted. Cobbles and boulders should he
culled prior to re-use.

1. Compacted fill should consist of approved materials that are free of organic matter and debris.
Frozen material should not be used. Fill should not be placed on a frozen subgrade.

2. Imported structural fill should meet the following gradation:
Percent Passing by Weight

Common Fill 4 Varies

Sieve Size Structural Fill

6" 100

3" 70-100

2" (100)*

3" 45-95
No. 4 30-90
No. 10 25-80
No. 40 10-50

No. 200 0-12

* Maximum 2-inch particle size within 12 inches of the underside of concrete elements
3. Recommendation for re-use of site soils as Structural Fill applies only to re-use on this site and
only if Terracon is monitoring construction.
4. Imported common fill should have a maximum particle size of 6 inches and no more than 25
percent by weight passing the US No. 200 sieve.
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4.2.1 Compaction Requirements
Item Description

Fill Lift Thickness 8 inches or less in loose thickness

95 percent maximum modified Proctor dry density (ASTM
D1557, Method C)

Moisture Content — Granular Material | Workable moisture levels

Compaction Requirements *

1. We recommend that fill be tested for moisture content and compaction during placement. Should
the results of the in-place density tests indicate the specified moisture or compaction limits have
not been met, the area represented by the test should be reworked and retested, as required, until
the specified moisture and compaction requirements are achieved.

4.2.2 Grading and Drainage

We understand that the area west of the compound area will be graded to slope downward from
about El 807 to 790. Similary, the area south of the proposed access way will be graded to
slope downward from about El 816 to 794. Permanent fill slopes will therefore be required to
develop the site.

We recommend fill slopes be constructed no steeper than 2 Horizontal . 1 Vertical (2H:1V).
This is based on a granular fill with a gradation close to our structural fill being placed to create
the fill slopes. Should siltier soil be used, a flatter slope, 3H:1V, may be warranted. Topsaoil,
other organic material, and loose soil should be removed before placing fill for slopes. Soil
placed to create fill slopes should be compacted to at least 92 percent of the maximum dry
density, as determined by ASTM D1557, Method C.

We recommend that permanent soil slope surfaces be vegetated or covered with riprap stone
underlain by a geotextile separation fabric (Mirafi 140N, or equivalent) to reduce erosion.
Erosion control blankets could also be used; however, rip rap may provide more stability.
Temporary sedimentation and erosion control methods should be implemented during
construction and left in place until the slope surfaces have become stabilized.

Adequate drainage should be provided at the site to reduce the likelihood of an increase in
moisture content of the foundation soils. Final site grading should be away from the tower to
reduce the likelihood of water ponding near the structure.

4.2.3 Earthwork Construction Considerations

Although the exposed subgrade is anticipated to be relatively stable upon initial exposure, unstable
subgrade conditions could develop during general construction operations, particularly if the soils
are wetted and/or subjected to repetitive construction traffic. Should unstable subgrade conditions
develop, stabilization measures will need to be employed.

Construction traffic over the completed soil subgrade should be avoided to the extent practical.
The site should also be graded to prevent ponding of surface water on the prepared soil
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subgrades or in excavations. If the soil subgrade should become frozen, wet, or disturbed, the
affected material should be removed or these materials should be scarified, moisture
conditioned, and recompacted.

As a minimum, temporary excavations should be sloped or braced as required by Occupational
Health and Safety Administration (OSHA) regulations to provide stability and safe working
conditions. Temporary excavations may be required during grading operations. The contractor,
by his contract, is usually responsible for designing and constructing stable, temporary
excavations and should shore, slope or bench the sides of the excavations, as required, to
maintain stability of both the excavation sides and bottom. All excavations should comply with
applicable local, State, and federal safety regulations, including the current OSHA Excavation
and Trench Safety Standards.

The geotechnical engineer should be retained during the construction phase of the project to
observe earthwork and to perform necessary tests and observations during subgrade
preparation; proofrolling; placement and compaction of controlled compacted fills; backfilling of
excavations into the completed subgrade, and just prior to construction of foundations.

4.3 Foundation Recommendations

4.3.1 Tower Foundations

We recommend that the proposed monopole communications tower be supported on either a
monolithic mat or a pier-and-pad foundation placed on the glacial till or on compacted structural
fill placed over the glacial till. Minus %-inch crushed stone may be used in place of structural fill.
Alternatively, the proposed communications tower may be supported on a drilled shaft foundation
extending into the glacial till. Design recommendations and construction considerations for the
recommended foundation systems are presented in the following tables and paragraphs.

4.3.1.1 Mat/Pad Foundation Design Recommendations
Description Value

Net allowable bearing pressure ! 8,000 psf
Minimum embedment below finished grade .
for frost protection RS
Approximate total settlement 2 1inch
Estimated differential settlement 2 % inch
Total soil unit weight (y) 125 pcf
Passive pressure coefficient, K, 3 3.0 (ultimate)
Coefficient of sliding friction * 0.5 (ultimate)

1. The recommended net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the mat/pad hase elevation.

2. Foundation settlement will depend upon the variations within the subsurface soil profile, the
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Description Value
structural loading conditions, the embedment depth of the mat/pad the thickness of compacted fill,
and the quality of the earthwork operations.
3. Passive pressure calculated with this parameter should be reduced by at least a factor of safety of 3,
to reflect the amount of movement required to mobilize the passive resistance.

4. Afactor of safety of at least 1.5 should be applied to the sliding resistance.

Uplift resistance for the tower foundation may be computed as the sum of the weight of the
foundation element and the weight of the soil overlying the foundation. For this computation, we
recommend using a soil unit weight of 100 pounds per cubic foot {pcf) for engineered fill overlying
the footing placed as described in this section of this report. A unit weight of 150 pcf may be used
for reinforced foundation concrete. A factor of safety of 1.0 may be applied to calculations of dead
load; a higher factor of safety may be appropriate for loadings resisted by dead load.

4.3.1.2 Mat/Pad Foundation Construction Considerations

The base of foundation excavations should be free of water and loose soil prior to placing
concrete. Concrete should be placed soon after excavating to reduce bearing disturbance.
Should the soils at bearing level become wet, disturbed or frozen, the affected soil should be
removed prior to placing concrete. The geotechnical engineer should be retained to observe
and test the foundation bearing materials.

If unsuitable bearing soils are encountered in footing excavations, the excavation could be
extended deeper to suitable soils and the footing could bear directly on these soils at the lower
level. As an alternative, the footings could also bear on properly compacted structural fill. Minus
%4-inch crushed stone may be used in place of structural fill extending down to the suitable soils.
Overexcavation for compacted structural fill placement below footings should extend laterally
beyond all edges of the footings at least 8 inches per foot of overexcavation depth below footing
base elevation. The overexcavation should then be backfilled up to the footing base elevation
with well graded granular material placed in lifts of 8 inches or less in loose thickness and
compacted to at least 95 percent of the modified Proctor maximum dry density (ASTM D1557,
Method C). The overexcavation and backfill procedure is described in the following figure:
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Design > W Design
Footing Leve! & = Al = Fooling Level &
i e COMPAGTED

LEAN : STRUGTURAL  [p

CONCRETE FILL OR 3/4-INCH
Recommended = A Rc-tmmr{lerﬁed @USH&D STONE
Excavation Level & S . Excavation Level ——— —

= ' ==
Lean Concrete Backfill Overexcavation / Backfill / Crushed Stone

NOTE: Excavalions in sketches shown vertical for convenlence. Excavations should be sloped as necessary for safety.

The contractor should prevent groundwater, if encountered, and surface water runoff from
collecting in the excavation. Subgrade soils that become unstable because of water and/or
reworking by construction activity should be replaced with compacted structural, as necessary.

The predominant soil type at the recommended subgrade level will be the glacial till, portions of
which have an elevated silt content. Soils with a higher silt content will be sensitive to excess
moisture and lose strength quickly during wet periods. Contractors experienced in earthwork
construction in this region should be aware of the silty soil behavior and the effect that moisture
and inclement weather can have on its workability. If a contractor bids construction knowing
that earthwork must begin during the winter or wet months, the contractor should include a
contingency in his bid to use off-site suitable fill, and to remove and dispose of on-site soils that
become unsuitable.

4313 Drilled Shaft Design Recommendations
Description Value

Net Allowable Bearing Capacity 1

Glacial Till (>15 feet) 10 ksf
Ultimate Side Friction?

Glacial Till (>3.5 feet) 3 ksf
Coefficient Lateral Subgrade Reaction?

Glacial Till 100 (z/D) kcf
Angle of Internal Friction

Glacial Till 36 degrees
Estimated In-situ Soil Unit Weight

Glacial Till 125 pcf
Approximate Groundwater Depth Not Encountered
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Description Value
Minimum drilled shaft diameter Diameter of monopole base
Allowable deflection at top of shaft 0.5inch

1. The allowable end bearing pressure assumes that loose soil at the base of the shaft has been
removed and the base of the shaft has not been made unstable while excavating the shaft.

2. Contribution to shaft capacity from soil above a depth of 3.5 feet should be ignored. The uplift capacity
of the shaft will be based on side friction and the dead weight of the shaft.

3.  zis depth below the ground surface and D is diameter of shaft, both in feet.
4.  Use air entrained concrete.

We anticipate that the design length of the shaft will be primarily dependent on the
embedment/lateral capacity required to resist live loading, such as the combination of wind and ice
loads. However, the base of the drilled shaft should be at least 15 feet below ground surface. The
drilled shaft will be designed to resist tension loads and therefore should have reinforcing steel
installed throughout the entire length of the shaft. Technical specifications should be prepared that
require material and installation detail submittals, proof of experience in drilled shaft installation,
concrete placement methods, and hole stabilization methods.

4314 Drilled Shaft Construction Recommendations

The drilled shaft should be aligned vertically. The drilling method or combination of methods
selected by the contractor should be submitted for review by the geotechnical engineer, prior to
mobilization of drilling equipment. Bedrock was not encountered in the boring within the likely
depth of the drilled shaft, i.e., less than about 30 feet.

As described in the subsurface conditions cobbles and boulders will likely be encountered within
the glacial till. Obstructions such as boulders, and sometimes cobbles, can slow shaft
installation progress substantially. We would recommend that the specifications include
payment provisions for removing boulders, and similar obstructions. For example, the
contractor could be paid based on time and materials or by the cubic yard for obstruction
removal.

A section of temporary casing may be required to reduce the likelihood of caving of the side
walls of the shaft hole. Concrete should be placed by tremie methods. The contractor should
take these aspects into account in his proposed drilling method(s).

4.3.2 Equipment Cabinet Foundations
Equipment cabinets and ancillary structures may be supported on slabs underlain by at least a
12-inch thickness of compacted structural fill. Minus %-inch crushed stone may be used in place
of structural fill placed over the existing fill. Design recommendations for the proposed
structures are presented in the following table:
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4.3.2.1 Slab Desigh Recommendations

Description Value

Slab support (compacted structural fill or

minus %-inch crushed stone) 12-frichthick layer

Net allowable bearing pressure ? 2,500 psf

Modulus of subgrade reaction 250 pounds per square inch per in (psi/in) for point loading

Minimum emhbedment below finished

grade for frost protection 22 21nenes
Approximate total settlement * 1 inch
Estimated differential settlement * % inch
Coefficient of sliding friction 5& 0.5 (ultimate)

1. The recommended net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the slab base elevation.

2. Consideration should be given to using dense insulation boards (Dow Styrofoam Highload, or
similar) under and adjacent to lightly loaded slabs-on-grade, to provide the equivalent of 42 inches
of earth cover, thus reducing frost penetration.

Air entraining admixtures should be used for concrete exposed to freezing.

Settlement will depend upon the variations within the subsurface soil profile, the structural loading
conditions, the thickness of compacted fill, and the quality of the earthwork operations.

5. Afactor of safety of at least 1.5 should be applied to the sliding resistance.

If rigid insulation is used beneath the slab for frost protection, the coefficient of sliding friction
between the concrete and the insulation should be based on the manufacturer's recommendation.

4.3.2.2 Slab Construction Considerations

On most tower sites, the site grading is generally accomplished early in the construction phase.
However, as construction proceeds, the subgrade may be disturbed by foundation excavations,
construction traffic, rainfall, etc. As a result, the slab subgrade may not be suitable for placement
of structural fill and corrective action will be required.

We recommend the area underlying the slabs be rough graded and then thoroughly compacted
with a heavy plate compactor or vibratory roller prior to final grading and placement of structural
fill. Minus %4-inch crushed stone may be used in place of structural fill. Particular attention should
be paid to high traffic areas that were rutted and disturbed earlier and to areas previously filled or
backfilled. Areas where unsuitable or unstable conditions are located should be repaired by
removing and replacing the affected material with properly compacted structural fill or minus %-
inch crushed stone, as necessary.

Responsive m Resourceful m Reliable 11
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4.4 Seismic Considerations

Description Value
Code Used Connecticut State Building Code (CBC)
Site Class? C
Maximum considered earthquake ground 0.067g (1.0 second spectral response acceleration)
motions (5 percent damping) 0.301g (0.2 second spectral response acceleration)
Liquefaction potential in event of an earthquake Not susceptible
1. The CBC incorporates the Seismic Design Category approach of the 2003 International Building

Code (IBC).

2. The CBC uses a site soil profile determination extending a depth of 100 feet for seismic site
classification. The current scope requested does not include a 100-foot soil profile determination;
the boring performed for this report extended to a maximum depth of 30 feet. However, we expect
soil as dense as that encountered above a depth of 30 feet will extend to at least 100 feet.

5.0 GENERAL COMMENTS

Terracon should be retained to review the final design plans and specifications, so comments
can be made regarding interpretation and implementation of our geotechnical recommendations
in the design and specifications. Terracon also should be retained to provide observation and
testing services during grading, excavation, foundation construction, and other earth-related
construction phases of the project.

The analysis and recommendations presented in this report are based upon the data obtained
from the exploration performed at the indicated location and from other information discussed in
this report. This report does not reflect variations that may occur between the explorations,
across the site, or due to the modifying effects of weather. The nature and extent of such
variations may not hecome evident until during or after construction. If variations appear, we
should be immediately notified, so that further evaluation and supplemental recommendations
can be provided.

Resistivity testing may be influenced by the presence of boulders or other anomalies within the
test area. Resistivity results will also fluctuate depending on the degree of compaction, moisture
content, soil constituent solubility, and temperature. Field resistivity values may vary depending
upon season, precipitation, and other conditions, which may be different from those at the time
of testing.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or

Responsive m Resourceful m Reliable 12
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prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and prepared in accordance with generally accepted geotechnical engineering
practices. No warranties, either express or implied, are intended or made. Site safety,
excavation support, and dewatering requirements are the responsibility of others. In the event
that changes in the nature, design, or location of the project as outlined in this report are
planned, the conclusions and recommendations contained in this report shall not be considered
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.

Responsive m Resourceful m Reliable 13
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TERRACON FIELD ENGINEER.
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Field Exploration Description

The approximate test boring and probe locations, which are shown on Exhibit A-2, was measured
by taping from existing features in the field and by estimating right angles. . The locations of the
explorations should be considered accurate only to the degree implied by the method used to
define them. The ground elevation at the exploration locations were estimated by interpolating
between contours of existing grade elevations shown on the provided “Compound Site Plan and
Tower Elevation”, dated August 29, 2013, which includes contours at 1-foot intervals.

Terracon observed the advancement of one test boring (B-1) and three test probes (P-1, P-2, and
P-3) within the proposed tower compound on September 30, 2014 using a ATV-mounted rotary
Mobile B-53 drill rig, owned and operated by New England Boring Contractors, Inc. of Glastonbury,
Connecticut. B-1 was advanced using 3%-inch inside diameter hollow stem augers to a depth of
30.5 feet and terminated without refusal in the glacial till.

In the split-barrel sampling procedure utilized in B-1, the number of blows required to advance a
standard 2-inch O.D. split-barrel sampler typically the middle 12 inches of the total 24-inch
penetration by means of a 140-pound safety hammer with a free fall of 30 inches is the Standard
Penetration Test (SPT) resistance value “N”. This “N” value is used to estimate the in-situ relative
density of cohesionless soils and consistency of cohesive soils.

The soil samples were placed in labeled glass jars and transit to our office for further review and
classification by a Terracon geotechnical engineer. Information provided on the boring log
attached to this report includes soil descriptions, relative density and/or consistency evaluations,
boring depths, sampling intervals, and groundwater conditions. The boring was backfilled with
auger cuttings prior to the drill crew leaving the site.

P-1, P-2, and P-3 were advanced with 4-inch diameter solid stem augers to further evaluate the
subsurface conditions within the proposed tower compound and underground electrical and
telecommunication conduits areas. The probes terminated at a depth of 10 feet in the glacial till.
The probes were backfilled with auger cuttings prior to the drill crew leaving the site.

Field logs of the explorations were prepared during drilling, including visual classification of the
materials encountered as well as interpretation of the subsurface conditions between samples.
The final exploration logs included with this report represents further interpretation by the
geotechnical engineer of the field logs.

Exhibit A-3




BORING LOG NO. B-1 S——

PROJECT: Proposed Homeland Towers: CT-897

CLIENT: All-Points Technology Corporation, P.C.
Killingworth, Connecticut

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL J2145173 HOMELAND TOWERS - CT887.GPJ

SITE: Ledges Road
Ridgefield, Connecticut
8 LOCATION See Exhibit A-2 . o % w ;E: N
o L |ae|f| = ae
= r |Jf|w| Es
"3 Eo|e=| oY op
o o u|la | g a8
é w E % E o E 4
o 8|4 &
DEPTH
FOREST MAT | 6 6-12-12-28
SUBSOIL ] /N N=24
SILTY SAND, with gravel, frequent cobbles and boulders, gray to brown, very dense, (GLACIAL 12 12-16-50-50/4"
TILL) N N>50
5— ==
| 12 22-33-48-45
N=81
10 =15 50/5"
L I I - G
al 3 -l
25 =<l 5 50/6"
’ 301 =I5 50/6"
Boring Terminated at 30.5 Feet
Stratificalion lines are approximale. In-silu, the transition may be gradual,
Samples taken with a 2" 0.D. split spoon sampler driven by a hammer operated by winch
and cable,
Advancement Method: See Exhibit A-3 for description of field Notes:
3 1/4-inch inside diameter hollow stem augers procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
Abandonment Method: See Appendix C for explanation of symbols and
Boring backiilled vilh soil cutlings upon completion. abbreviations.
WATER LEVEL OBSERVATIONS Boring Started: 9/30/2014 Boring Completed: 9/30/2014
No free water observed
BT Drill Rig: Mobile B-53 Driller: O. Cone
201 Hammer Mill Road e -  — === =
Rocky Hill, Connecticut Project No.: J2145173 Exhibit: A4




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL J2145173 HOMELAND TOWERS - CT887.GPJ

PROBE LOG NO. P-1

SILTY SAND, with gravel, occasional cobbles and boulders, gray to brown, estimated to be very
dense, (GLACIAL TILL)

10.0 10

Page 1 of 1

PROJECT: Proposed Homeland Towers: CT-897 CLIENT: All-Points Technology Corporation, P.C.
Killingworth, Connecticut
SITE: Ledges Road
Ridgefield, Connecticut
@ |LOCATION See Exhibit A2 R d% wl 2 }_
o L |ag(E| = he
z  |Z|w| 3
T [ o [a¥71
o AR o
g o g% cqﬂ ﬁ s
DEPTH
5 Ri04 AFOREST MAT

Probe Terminated at 10 Feet

Stralification lines are approximate. In-silu, lhe transition may be gradual.

Advancement Method: See Exhibit A-3 for description of field Notes:
4-inch diameter solid stem augars procedures.

See Appendix B for description of laboratory

procedures and addilional data (if any).

Abandonment Method: See Appandix C for explanation of symbols and
Boring backdilled with soil cuttings upon completion. abbreviations.

WATER LEVEL OBSERVATIONS Probe Slarted: 8/30/2014

Probe Completed: 9/30/2014

No free water observed
CrraCoOn looxe ees

Driller: O. Cone

— 201 Hammer Mifl Road

Rocky Hill, Connecticut Project No.: J2145173

Exhibit: A-5




THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT, GEO SMART LOG-NO WELL J2145173 HOMELAND TOWERS - CT897.GPJ

PROBE LOG NO. P-2

Page 1 of 1

PROJECT: Proposed Homeland Towers: CT-897

SITE: Ledges Road
Ridgefield, Connecticut

CLIENT: All-Points Technology Corporation, P.C.

Killingworth, Connecticut

LOCATION See Exhibit A-2

GRAPHIC LOG

DEPTH (Ft.)
WATER LEVEL
OBSERVATIONS

SAMPLE TYPE
RECOVERY (In.)
FIELD TEST
RESULTS

DEPTH
04 AFOREST MAT

dense, (GLACIAL TILL)

H10.0

SILTY SAND, with gravel, occasional cobbles and boulders, gray to brown, estimated to be very

Probe Terminated af 10 Feet

10

Siratification lines are approximate. In-silu, the transition may be gradual.

Advancement Method: See Exhibit A-3 for description of field Notes:

4-inch diameter solid stem augers procedures.

See Appendix B for description of laboratory
procedures and addilional dala (if any).

Abandonment Meﬂ'bod See Appendix C for explanation of symbols and
Boring backfilled with soil cuttings upon completion. abbrevialions.

WATER LEVEL OBSERVATIONS

No free water observed
- CrraCoOn oo oo

201 Hammer Mill Road

Rocky Hill, Connecticut Project No.: J2145173

Probe Started: 9/30/2014

Probe Completed: 9/30/2014

Driller; O. Cone

Exhibil: A6




THIS BORING LOG 1S NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL J2145173 HOMELAND TOWERS - CT897.GPJ

PROBE LOG NO. P-3

Page 1 of 1

PROJECT: Proposed Homeland Towers: CT-897 CLIENT: All-Points Technology Corporation, P.C.
Killingworth, Connecticut

SITE: Ledges Road
Ridgefield, Connecticut
0 |LOCATION See Exhibit A-2 L0 lw|
o = |m5|a | & =
5 (oo V=1 ) e
= b g 14 -
T E |e3|Y | w pg=
=z 5 |EElZ| B o
@ 4 1Eu|=| o T
@ 23|35 | @ B
DEPTH 2
EE 4 \AFOREST MAT i
SILTY SAND, with gravel, occasional cobbles and boulders, gray to brown, estimated to be very
dense, (GLACIAL TILL) .
5 —
10.0 10

Probe Terminated at 10 Feet

Stratificalion lines are approximate. In-silu, the lransilion may be gradual.

Advancement hMethod: See Exhibit A-3 for descriplion of field
4-inch diameter solid stem augers pr%ecedures. or ErOmIe

See Appendix B for description of laboratory
| pracedures and addilional data (if any).
Abandonment Method: See Appendix C for explanation of symbols and
Boring backfilled with soil cutlings upon completion. abbreviations.

Notes:

WATER LEVEL OBSERVATIONS

No free water observed 1 re r ra c Dn

201 Hammer Mill Road

Rocky Hill, Connecticut

Probe Started: 9/30/2014

Probe Completed: 9/30/2014

Drill Rig: Mobile B-53

Driller: O. Cone

Project No.: J2145173

Exhibit: A7
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Laboratory Testing

Descriptive classifications of the soils indicated on the Terracon boring log are in accordance
with the enclosed General Notes and the Unified Soil Classification System (USCS). USCS
symbols are also shown. A brief description of the USCS is attached to this report.
Classification was by visual/manual procedures.

Exhibit B-1
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GENERAL NOTES

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

m 'X] 57 \é\later Ir{ilialclty (HP)  Hand Penetrometer
ncountere:
Water Level After a
Auger Split Spoon v Specified Period of Time m Torvane
il v Water Level After w
) I I 0] a Specified Period of Time = (bif) .?Las't“[’g{gvf:;::’?;ﬁ;‘
= Shelby Tube Macro Core 11| — 3 . i
= _ -1 | Water levels indicated on the soil boring | = (PID)  Photo-lonization Detector
% ¢ | logs are the levels measured in the 9
< i | borehole at the times indicated. w )
%) » <« | Groundwater level variations will occur | £ | (OVA} Organic Vapor Analyzer
Ring Sampler Rock Core = | over time. In low permeability soils,
W accurate determination of groundwater
g / levels is not possible with short term
water level observations.
Grab Sample No Recovery

DESCRIPTIVE SOIL CLASSIFICATION

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

LOCATION AND ELEVATION NOTES

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

RELATIVE DENSITY OF COARSE-GRAINED SOILS CONSISTENCY OF FINE-GRAINED SOILS
(More than 50% retained on No. 200 sieve.) (50% or more passing the No. 200 sieve.)
Density determined by Standard Penetration Resistance Consistency determined by laboratory shear strength testing, field
Includes gravels, sands and silts. visual-manual procedures or standard penetration resistance

g Descriptive Term S!andar?‘lf'\f:al;zgalion OTIRing Sampler | Descriptive Term |Unconfined Compressive SIa“dar‘;‘Kg’;]'ﬁgaﬁD“ Tl Ring Sampler
ﬁ (Density) _ Blows/Ft. Blows/Ft. (Consistency) Strength, Qu, tsf Blows/Ft. Blows]/Ft.
| VeryLoose 0-3 0-6 Very Soft less than 0.25 0-1 <3
el = —
| Loose 4-9 7-18 Soft 0.25 10 0.50 2-4 3-4
=
'&'l Medium Dense 10-29 19-58 Medium-Stiff 0.50 to 1.00 4-8 5-9
'_. — —
w0 Dense 30-50 59-98 Stiff 1.00to 2.00 8-15 10- 18

Very Dense > 50 >99 Very Stiff 2.00 to 4.00 15-30 19-42

Hard > 4,00 > 30 >42

RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY

escriptive Term{s Percent of Major Component ; ;
of other constituents Dry Weight of Sample Patticle Sze
Trace <15 Boulders Over 12 in. (300 mm)
With 16-29 Cobbles 12in. to 3 in. (300mm to 75mm)
Modifier > 30 Gravel 3 in. to #4 sieve (75mm to 4.75 mm)
Sand #4 to #200 sieve (4.75mm to 0.075mm
Silt ar Clay Passing #200 sieve (0.075mm)
RELATIVE PROPORTIONS OF FINES PLASTICITY DESCRIPTION
Descriptive T s Percent of erm Plasticify Index
of other constituents Dry Weight Non-plastic 0
Trace <5 Low 1-10
With 5-12 Medium 11-30
Modifier >12 High >30

Exhibit C-1
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soll Classification
Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests* Group B
Group Name
Symbol
Gravels: Clean Gravels: Cuz4and1<Ccs<3F GW | Well-graded gravel "
More than 50% of Less than 5% fines®  |Cu <4 andfor 1> Cc> 3¢ GP | Poorly graded gravel "
) ) coarse fra(_:tion retained | Gravels with Fines: Fines classify as ML or MH GM | Silty gravel R
Coarse Grained Soils: | on No. 4 sieve More than 12% fines® |Fines classify as CL or CH GC |Clayey gravel ™"
More than 50% retained E 7
on No. 200 sieve Sands: Clean Sands: 5 Cuz6and1<Cc<3 SW | Well-graded sand
50% or more of coarse | Less than 5% fines Cu <6 and/or 1 > Ce> 3% SP | Poorly graded sand'
fraction passes No. 4 | sands with Fines: Fines classify as ML or MH SM | Silty sand *™
sieve More than 12% fines® |Fines classify as CL or CH 8C | Clayey sand *™
PI> 7 and plots on or above “A” line” | CL |Lean clay®™"
Inorganic: — KO
Silts and Clays: Pl < 4 or plots below “A” line ML Sin ™"
. Liquid limit less than 50 il Liquid limit - oven dried - - Organic clay <
Fine-Grained Soils: aR Liquid fimit - not dried <0 Organic silt <=0
S0k oF more passes e P plots on or above “A” line CH |Fatclay*"
No. 200 sieve Inorganic: P — .ay o
Silts and Clays: Pl plots below “A” line MH | Elastic Silt™"
Liquid limit 50 or more Liquid limit - oven dried Organic clay *-"*"
Organic: 0.7 OH
¢ Liquid limit - not dried it Organic silt*“"'4
Highly organic soils: Primarily organic matter, dark in color, and erganic odor PT Peat

% Based on the material passing the 3-inch (75-mm) sieve

B |f field sample contained cobbles or boulders, or both, add “with cobbles
or boulders, or both” to group name.

© Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

© Sands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay

2
(D,,)
D,, x D,

F If soll contains > 15% sand, add “with sand” to group name.
S If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

ECu=Ds/Dyy Cc=

" If fines are organic, add “with organic fines” to group name.

' If soil contains = 16% gravel, add “with gravel” to group name.

S If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.

K If soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,”

whichever is predominant.

L |f soil contains = 30% plus No. 200 predominantly sand, add "sandy” to

group name.

™ If soil contains > 30% plus No. 200, predominantly gravel, add

“gravelly” to group name.

" P12 4 and plots on or above *A” line.

° PJ < 4 or plots below *A” line.
" Pl plots on or above “A” line.
2 Pl plots below “A” line.

60 | 1 I I m vl L
For classification of fine-grained L
solls and fine-grained fraction P
50 | of coarse-grailned soils g@/,t, — \;\(\e.
= Equation of "A” - line R\ e é?/
=, Horizontal at Pl=4 to LL=25.5. o P
X< 40 then PI=0.73 (LL-20) e 0\" v
=) | Equation of “U” - line /’ @0‘
= Vertical at LL=16 to PI=7, . ¥ /
h 30 — then Pl=0.9 (LL-8) & —
o P -
Pt ’/ £ t
2 o |
o MH o!r OH
e |
ML or OL I
| L i — — F _
0 10 16 20 30 40 60 70 80 20 100 110
LIQUID LIMIT (LL)
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STRUCTURES

VALMONT MICROFLECT
3575 25th St. SE
Salem, OR 97302
PHONE: 1-800-547-2151
ENGINEER: Jonathon Neumann
Reviewed by: 7pa/

COMMUNICATION POLE
DESIGN CALCULATIONS

Insite Towers

VALMONT ORDER# 273806

SITE NAME: RIDGEFIELD, CT897, CT
POLE HEIGHT: 149FT (150 FT AGL)
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valmont

STRUCTURES

1118/14
ENGINEERING DATA

for
Insite Towers
RIDGEFIELD, CT897,CT
VALMONT QUOTATION 273806

1} STRUCTURE DESIGN CONFORMS TO EIA/TIA-222-G INCLUDING:
100.0 MPH WIND (3 SECOND GUST, 50 YR. RETURN PERIOD)
50.0 MPH ICE WIND (50 YR. RETURN PERIOD}
DESIGN ICE THICKNESS = 0.75 INCHES

EXPOSURE CATEGORY C

STRUCTURE CLASSIFICATION I

TOPOGRAPHIC CATEGORY 1

60.0 MPH BASIC WIND SPEED WITH NO {CE FOR TWIST AND SWAY
2) FEEDLINES ARE ASSUMED TO BE PLACED INTERIOR TO THE POLE.
3} ALL MICROWAVE ASSUMED TQO BE 6 GHz UNLESS OTHERWISE NOTED.
4) TOTAL POLE HE!GHT IS 150 FT AGL.
5) ELEVATIONS ARE MEASURED FROM TOP OF BASE PLATE (APPROX. 1 FT AGL),
6} POLE IS TO BE PAINTED.
7) POLE HAS A THEORETICAL FALL ZONE RADIUS OF 66 FT OR LESS.
8) LOADING AS FOLLOWS:

149.0° POLE

1 - BA40-41-DIN {w/PM) @ 149.0

12 - HPA-65R-BUU-HB (w/PM) @ 145.0

24 - Ericsson RRUS-11 (19.7'x17"%7.2) @ 145.0

4 - Raycap DC6-48-60-18-F (24"x11") @ 145.0

1-12' SP1 LP Platform @ 145.0

12 - PANEL (8 X 1' X 7" {w/PM) @ 135.0

4 - TMA (6"x6"x4") @ 135.0

6 - Diplexer (8" x 8" x 3" - 8#) @ 135.0

12 - Ericsson RRUS-11 (18.7"x17"'x7.2") @ 135.0

3 - Raycap DC6-48-60-18-F (24"x11") @ 135.0

1 - 12' 8P1 LP Platform @ 135.0

12 -PANEL (8' X 1' X 7"} (W/PM} @ 125.0

12 - Alcatel-Lucent RRH2x40-AWS 1700/2100 MHz @ 125.0
12 - Andrew E15509P80 @ 125.0

3 - Raycap DC6-48-60-18-F (24"x11") @ 125.0

1-12' §P1 LP Platform @ 125.0

12-PANEL(8' X 1" X 7"} {(w/PM} @ 115.0

12 - Alcatel-Lucant RRH2x40-AWS 1700/2100 MHz @ 115.0
1-12 SP1 LP Platform @ 115.0

12 - PANEL (8' X 1' X 7"} (w/PM)} @ 105.0

12 - Alcatel-Lucent RRH2x40-AWS 1700/2100 MHz @ 105.0
1-12 SP1 LP Platform @ 105.0

1 - 2 HIGH PERFORMANCE {w/PM) (11.7 GHz) @ 79.0

1 - WHIP {2.6" X 20"} (W/PM) @ 69.0

1 -2 HIGH PERFORMANCE (w/PM) {11.7 GHz) @ 64.0

STRUCTURE

POLE HEIGHT(FT}): 149 NUMBER OF A.B.'s: 22
BOLT CIRCLE(IN): 64.25 DIA. OF A.Bs(IN): 225
BASE VERTICAL(K): 57.63 LENGTH OF A.B.'s{IN}). 66.00
BASE SHEAR(K): 58.96 PROJECTION LENGTH(IN): 12.50
BASE MOMENT(FT-K): 6846 TEMPLATE OD{IN): 87.75

‘F Valmont - Structures Engineerin % Fom #3098(12105)




valmont™~
STRUCTURES
BY DATE
CHKD. BY DATE SHEET NO.
11118114
ENGINEERING DATA
for
Insite Towers
RIDGEFIELD, CT897, CT
VALMONT QUOTATION 273806
EIATIA-222-G
BASIC WIND: 100.0 MPH DESIGN ICE THICKNESS: 0.751N.
WIND & ICE: 50.0 MPH EXPOSURE CATEGORY: C
TWIST & SWAY: 60.0 MPH STRUCTURE CLASS.: I
Sg! N/A TOPOGRAPHIC CATEGORY: 1
Sy NIA
DATAW.D. ICE DATA W/ ICE
QTY DESCRIPTION HEIGHT EPA WT EPA Wr
1 BA40-41-DIN (w/PM) " @400 6.88 69 16.29 202
12 HPA-B5R-BUU-HS {w/PM) @ 1450 107.64 1188 132.84 5400
24 Ericsson RRUS-11 (19.7°X17"%7.2") @ 145.0" 38.16 1224 49.68 3102
4 Raycap DC6-48-60-18-F (24"x11") @ 145.0* 3.84 100 5.08 348
1 12' SP1 LP Platform @ 145.0° 31.42 1143 51.04 2083
12 PANEL (8 X 1' X 7") (w/PM) @ 135.0" 100.68 1308 144.36 5148
4 TMA (B"x6"x4") @135.0" 0.76 60 1.48 120
6 Diplexer (8" x 8°x 3" - 8#) @ 135.0° 1.74 48 3.12 162
12 Ericsson RRUS-11 (19.7"x17"x7.2%) @ 135.0° 19.08 612 2472 1584
3 Raycap DC8-48-80-18-F (24"x117) @ 135.0" 3.84 75 5.07 261
1 12'SP1LP Platform @ 135.0° 31.42 1143 50.91 2074
12 PANEL {8 X 1' X 7°) (W/PM) @ 125.0° 100.56 1308 125,28 5112
12 Alcatel-Lucent RRH2x40-AWS 1700/210: @ 125.0°* 17.46 528 22.80 1344
12 Andrew E16S09P80 @ 125.0° 372 108 6.60 336
3 Raycap DC6-48-60-18-F {24"x11") @ 125.0" 3.84 75 5.04 258
1 12' SP1 LP Platform @ 125.0° 15.71 1143 26.38 2066
12 PANEL(8' X 1' X 7*) (W/PM) @ 116.0' 100.566 1308 125.18 5076
12 Alcatel-Lucent RRH2x40-AWS 1700/2101@ 115.0" 17.16 528 22.80 1344
1 12' SP1LP Platform @ 115.0" 15.71 1143 26.31 2056
1 2'HIGH PERFORMANCE (W/PM) @790’ 471 87 530 146
1 WHIP (2.5" X 20" (w/PM) @69.0' 7.38 79 16.81 328
1 2'HIGH PERFORMANCE {(w/PM) @54.0" 471 67 6.27 144
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valmont¥

STRUCTURES

November 18, 2014

Ref: Design and Failure Modes for a 150-ft AGL Cellsilo Monopole
Quality of Steel and Fabrication of a Monopole Structure
Valmont Project No, 273806
Site: Ridgefield, CT897, CT
Pole Designed with a maximum Theoretical Fall Radius of 66

in order to assure you of the high qualily of all Valmont products, we would like to offer the following
comments:

»  Communications monopole structures designed by Valmont are sized in accordance with the latest .-+ .

governing revision of the ANSHTIA 222 standard unless otherwise requesled by our customer.
This standard has been approved by ANSVASCE-7, which has dealt with the design of antenna
support structures for over 40 years. The TIA standard, based on provisions of this nationally
known specification, has a long histary of reliability. At its core philosophy Is its first and foramost
priority to safeguard and maintain the health and welfare of the pubic.

» The TiA standard designates a minimum wind loading for each county in the United Stales.
Valmont uses the wind loading listed in the TIA standard unless a greater value is specified by our
customer. Structures are also desfgned for radial ice at a code specified reduced design wind
loading. Code designated coefficients are used lo ensure that the structure will survive the
designed wind speed. The structure can usually survive even a grealer wind load than the basic
design wind speed because of these canservative coefficients.

+ Design and loading assumptions that are used for ihe analyses of these structures are very
conservative in nalure when compared to other codes, which makes structural failure highly
improbable.

+  Failure of a steel monopole occurs when a polni is reached where the induced stresses exceed the
yield strength of the material. At this point, the deflections induced in the material are no longer
temporary. Hence, a permanent deflection in the monopole would exist.

« The term failure above refers ta local buckling at a designated point on the pole. Local buckling
does not cause a free falling pole; rather it relieves the stresses from the pole at this localion.
Monopoles are flexible, forgiving structures, which are not generally suscaptible to damage by
impact loads such as wind gust or earthquake shocks.

«  When local buckling occurs, a relalively small portion of the shaft dislorts and "kinks” the steel.
When the pole begins fo bend the exposure area is reduced and therefore, the force due to wind is
decreased as well. Even though buckiing exists, the cross section of the pole is capable of carrying
the entire vertical load. Therefore, wind induced loads could not concelvably bring this iype of
structure to the ground due to the excellent duclile properties, design criteria, and failure mode.

+  Valmont's communicalion poles have proven to be very reliable products. Valmont has provided
structures that have performed well during earthquakes in California, hurricanes in the South
(including Hugo, Andrew, Opal and Katrina}, and a number of tornadoes. Inn over 25 years of
engineering and fabricaling thousands of monopoles, to our knowledge Valmaont has never
experienced an in service failure of a communication pole due to veather induced overloading,
even though, as in the cases of Hurricanes Hugo, Andrew and Kalrina, the wind speeds exceeded
the design wind speed, We use the lalest standards, wind speed Information, and sophisticated
analytical tools to ensure that we maintain our unblemished record for quality.

Valmont Microflect, LTCS, Valmont Industries, Inc.
3575 25" Street  Salem, OR 97302-1123 USA
Toll Free; 800-547-2151 Fax: 503-316-2040 wawvw,valmont.com
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STRUCTURES

Valmont Quality of $feel and Manufacluring:

+ Monopoles are fabricated from ASTM A572 Grade 65 material with a controlled silicon content of
0.08% maximuim to ensure a uniform galvanized coating., The base materiatl is fabricated from
Grade 50 material. All pfate material meets a V-Notch toughness requirement of 15 ft-lbs. @ -20
tdegrees Fahrenhelt. By meeting the strict loughness requirement, monopoles are best suited to
resist the cydlic/fatigue type loading (i.e. wind induced loading) these structures exhibit.
»  Valmont's anchor bolis are fabricated from A615 Grade 75 material. The bolls are 2 % in diameter,
imade from #18J bar stock. Anchor bolts come complete with five (5) A194 Grade 2H hex nuts, : g
» Forthe past 40 years, our company has always guaranteed the quality of the steel used in building s
our struciures. Material Cerlifications are available on all materia! at the time of fabrication. ‘ S
Fabrication of the monopole is performed in accordance wilh the provisions of the AISC Manual of
Steel Construction and ASGE Deslign of steel Transmission Pole Struclures, Alt welding and
inspection is in accordance with the American Welding Society’s Specification D1.1-latest ravision,
Testing and inspection reporis are available upon request at the time of fabrication.

w17 o n addition, we have designed this cellsifo monopols with a theoretical break point at approximately 85.5-ftt1.
o relevalion, by purposely aver designing the pole seclions below this point. in the unlikely event the pole were
vt to fail al this point, the significant loading reduction caused by the removal of the tower wind area and weight -
: above would greatly reduce any chance that the remaining tower would have any struclural damage,
thereby providing a theoreiica! failure zone of 54.5-ft for the 150-ft AGL monopole.

I hope these comments address any issues that you might encounter relaive to the anlicipaled performance
of monopole structures and quality of stee! fabrication. If you have addilional questions or comments, | may
be reached at 503-689-6626.

Sincerely,

Y

Jonathon Neumann
Associate Enginger, EIT
Valimont Microflect

Valmont Microflect, LTCS, Vahmont Industries, Inc.
3575 25" Street  Salem, OR 97302-1123 USA
Toll Free: 800-547-2151 Fax: 503-316-2040 www.valmont.com




TTEM]hD. UNIT WELGHT
10 |REGD FEATURES WETGHT [ asl] {BS)
SECTIOH A YALMBN -22 0.500° THX (A572 GROSY 14,107 | 14,107
E SECTIOR B VALMDNT 5-22 0.438° THK _(A572 GRGS, 8,940 8.4
3 SECTION C VALMONT 5-22 0.313° THX (A572 GRS 3.395 | 3,325
4 SECTION D VALMONT 5-22 0.219° THX (AS72 GR&S 1,867 | 5.867
149" - 0.00" 5 | | BOTTOM CAGE PLATE, 128 Fa
: 7 6 { 92| 2.25° ANCHOR BOLT, LEN3IH=5.50° £515 GAIS o6 | 2,104
) . i 7 | 1| BASE PLATE VALMONT 5-56 3.500° TrK (A572 GRB0) 3,007 ] 3.007
146%- 0.00 i 1| TOP CAGE PLATE (PERIVE BEFOHE SETTING POLE) 6517 155
a1 | [ SAFETY CLINBING CABLE (LENGTH = 139.00') 108 108
143~ 0.00" 3 [ CRUADING LUG 2 &
G I GALYANIZIIG _ 54 IET]
| 110 | STEP AKD CLIP [VALKGHT STARDARD) i 55
R a HERD DOLE HWY [9° % 24" 66 iga
9 HAND HOLE HYY (3~ x 24" 66 198
HAMD HOLE HVY "X B 26 52
HH HAND HOLE HVY [6° x 12" FH 52
133'- 0.00° HAMD HOLE HVY [6° x 52
HAND HOLE 5TO0 (6" x 18" 54
i6 ! E) HILD HOLE SID_(6" x 18" 54
- 15 HALD ROLE SI0 (67 X 18 55
16 HAND HOLE 510 _[67 % 18 53
17 | 3| fanG ROLE S[D (67 x 18" E]
18 1| HAhD BOLE 510 (6° x 12 22 EE
123'- 0.00" V| POLE CAP 23 =
i DESIGN LAP SPLICE = 52.00°
HOLE_COORDS _ - e
113" - 0.0b" o ES) w24 ; 263" HILE
03 %-C00AD] Y- Co0RD (22 RE0D)
321 .00
30.8 9.05
27.0 7.37
31.0 .28 .
. 13.35 | #9.2¢ l /\ Ho.50
103~ 0,007 —— ) - 4.57 | 31.80 12.39" '«
YR \ 0.0
i3
71.33°
P
R2.00"
12 REGO)
o R12.00"
OESIGH LAP SPLILE = 63.00° §2"%Bise pLate TICREESS - 35000 (2 REGD}
e 2. Ha5E PLATE ALOWIGLE STAESS kspy = 0
3. ANGLES ARE MEAS COOCKRISE FROM 0 DEGREES
i HELE DIAHETER = B4, 297
MAXISUM CAGE TEMPLATE DIAMETER = 70.25"
BASE PLATE 7 _ANCHORAGE CHARACTERISTICS
NOTES:
1. E&%@;n 5_;__19-:5 Fﬂﬂ mu'numu DESIGY.
. . SHEAR HRE
790-0.00 A VEATICAL = 37,630 #
@_/ 2. GILVANIZED PER ASTH A-123,
3. UESIGN CRITERIA: ANSI/TIA 222-6 ADDCNOUN 2
4. Iuls STHUCTURE WS BEEN DESIGNED FOR THE FOLLOWING LDADINS:
YPOSURE CATEGORY
ElRuruRe cussxrrcnmla -2
TOPOGRAPFHY CATEGQAY = |
I LOAD CA3ES L BASED ON 3 SECOND GUST A1 S0 YEAR ¥IND RETUSH PERICO
A L 180 ken uikn sPeen
8. Wi = WPH TCE A WIND SPEEQ
—o— Besten e mxc«mss = 0,75 INCH
A €. CASE 3 D MPH WIND SSEED
(1 8 Eadreient
54'- 0.00" e CENINI0  WITHOUT [CF WITH ICE
DESCATPTION tr i trr--zl i (FTe+2}  [1B5)
§-Bato-s1-01n 154.75 6.
12-HPA-B5R-BUU-~ 185,00 107!
24-ERICSE0N FRUS-11 (19.7"X17" 145,60 38,
A-RAAYCAR DCG-28-60-18-F (24" 145.00 30
1-12° SPL LP PLATFCRY 145.60 31,
12-parEL_{g’ 1% 71 135.60 109,
2-THA (6°x6"24°) 135.00 0.
B-DIPLEXEA (B' X 8% X 3° - 84 133.00 i
12-ERICSSON RRUS-11 (19.7°X12?" 135,00 19,
3-RAYCAP DCB-2B-50-18°F (247X 135.00 3l
B Plat? FATEe . 2200 B HE
o DESTEN LeP sRLite = 77.00° LEATELvLucem RERA0 AW 12506 i7.06 528
il 15300930 125.00 332 308
FU.VI:AP CCG-4R-60- lﬂ F (24°x 125.00 3.84 75
2 '5p| LB PLATFOR! J25.00  15.71 1143
Bet lar G 115,00 10D.56 1308
~ALCATEL~LUCENT RAH2X40-AKS 115,00 i7.1a 528
-12° 5P _LP BLATEGRM 115.00  15.71 1143
OEL BT X 11X 7Y 105,00 100.56 1308
LCATEL-LUCENT REHAIX40-AWS 105.00 17.16 528
2" SAL LP PLATFORY 105,60 15.71 1143
1-2° HIGH FERFCRMARCE (12GHZ) 79,00 11 a7
1-BHIF (2.57 % 20') 79.00, 7.38 73
1-2' HIGH FERFORMANCE (12GHZ} 64.00 4.7 a7
5 FEEOLINES ARE PLACED TNTERIGR TG POLE SHAFT (UNLESS NDTED OTHERNISE) .
6. TOTAL POLE HEIGHT IS 150 FT ABL.
7. ELEVATIONS ARE MEASURED FAGM TCR OF BASE PLATE [APPROX. 1 FT AGL).
B. POLE IS TO BE FAINTED.
9. POLE HAS A THEDRETICAL FALL ZONE RAGIUS OF 65 FT OR LESS.
7~ 0.00° |
- o.po"
o'~ 0.00° s jﬂé/_@
(107 OF BASE PLATE] /“@
I Fa
ECTION 11 ORMATION
TTEW T0] LEGin_ [BASE CD]10P 00 | TR VATL
1 T5.68° | 43,33 | 0.500° | AS72 b5 &L a— ——
A [ATAT] Iy T [}
2 45.86° [33.457 [ 0.438° | 2372 B5 K51 2736805 I 273806 273405 Imeiluna/ul JoNd
El 35,43 | 27.26° | 0.313" | 4572 65 KS1 ZRTPTION valmont ¥
4 28.81" | 20.507 [ 0.219" | 4572 ©5 KS3 INSITE TOWXERS 15¢.C° POLE, SITE: AIGGEFIFLD, €7897, CT, VALHONT
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ATTACHMENT 3

AT&T Antenna Specs




. C C I \ HPA Antenna Series

anrennas \

EXTENDING WIRELESS PERFORMANCE

HexPort Multi-Band ANTENNA

Model HPA-65R-BUU-H8

The CCI Hexport Multi-Band Antenna Array is an industry first 6-port antenna

= with full WCS Band Coverage. With four high band ports and two low band
ports, our hexport antenna is ready for 4X4 high band MIMO.
Modern networks demand high performance, consequently CCl has incorpo-
rated several new and innovative design techniques to provide an antenna
with excellent side-lobe performance, sharp elevation heams, and high front
to back ratio.

Multiple networks can now be connected to a single antenna, reducing tower
loading and leasing expense, while decreasing deployment time and installa-

tion cost.

Full band capability for 700 MHz , Cellular 850 MHz, PCS 1900 MHz, AWS
1710/2170 MHz and WCS 2300 MHz coverage in a single enclosure.

Hexport Multi-Band

Antenna Array

Features
Benefits ¢ High Band Ports include WCS Band

¢ Four High Band ports with two Low Band ports in one antenna
¢ Includes WCS Band ¢ Shamp elevatmn.beam

¢ Excellent elevation side-lobe performance
+ Reduces tower Ioaeﬁng'. ¢ Excellent MIMO performance due to array spacing

' ¢ Excellent PIM Performance

¢ Frees up space for tower ¢ A multi-network solution in one radome

mounted E-nodes

¢ Single radome with six
ports

¢ All Band design simplifies
radio assignments

Applications
¢ 4x4 MIMO on High Band and 2x2 MIMO on Low Band
¢ Adding additional capacity without adding additional antennas

¢ Sharp elevation beam ¢ Adding WCS Band without increasing antenna count
IS0 9001: 2003\
9) o quuwlﬁ-u,
2 mnmm

eases network planning
& SGS

www.cciproducts.com Extending Wireless Performance
712412013 Page 1 Revision 1.2




.‘ ‘ I HPA Antenna Series

anrennas \

EXTENDING WIRELESS PERFORMANCE

ANTENNA

Model HPA-65R-BUU-H8

HPA-65R Multi-Band Antenna
Electrical Specifications

2 X Low Band Ports which cover . I
the full range from 698-894 MHz 4 X High Band Ports which cover the full range from 1710-2360 MHz

Fi Range
requency g 1710-1755/2110-2170

698-806 MHz 824-894 MHz | 1850-1990 MHz MHz 2305-2360 MHz
Gain 16.3 dBi 16.2 dBi 17.1 dBi 16.3 dBi 17.4 dBi 17.7 dBi
Azimuth Beamwidth (-3dB) 65° 61° 62° 68° 64° 60°
Elevation Beamwidth (-3dB) 10.1° 8.4° 5.6° 6.2° 5.0° 4.5°
Electrical Downtilt 2°to 10° 2°to 10° 0°to 8° 0°to 8° 0°to 8° 0°to 8°
Elevation Sidelobes (1st Upper)} <-17dB <-17dB <-19dB <-18dB <-18dB <-17dB
Front-to-Back Ratio @180° >29dB >28dB >35dB > 35dB >35dB >35dB
Front-to-Back Ratio over £ 20° > 28 dB >27dB >28dB >27dB > 28 dB >28dB
Cross-Polar Discrimination (at Peak) > 24 dB >20dB >25dB >25dB >25dB >25dB
Cross-Polar Discrimination (at + 60°) > 16 dB >14 dB >18dB >18dB > 18 dB >18dB
Cross-Polar Port-to-Port Isolation >25dB >25dB >25dB >25dB >25dB >25dB
VSWR <1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.51 <1.5:1
Passive Intermodulation (2x20W) £-150dBc < -150dBc =-150dBc <-150dBc <-150dBc <-150dBc
Input Power 500 Watts CW 500 Walts CW 300 Watts CW 300 Watts CW 300 Watts CW 300 Watts CW
Polarization Dual Pol 45° Dual Pol 45° Dual Pol 45° Dual Pol 45° Dual Pol 45° Dual Pol 45°
Input Impedance 50 Ohms 50 Ohms 50 Ohms 50 Ohms 50 Ohms 50 Chms
Lightning Protectlion DC Ground DC Ground DC Ground DC Ground DC Ground DC Ground
Mechanical Specifications
Dimensions (LxWxD) 92.4 x 14.8 x 7.4 inches (2348 x 376 x 189 mm)
Survival Wind Speed > 150 mph
Front Wind Load 332 Ibs (1479 N) @ 100 mph (161 kph)
Side Wind Load 193 Ibs (860 N} @ 100 mph (161 kph)

Equivalent Flat Plate Area  13.0 f2(1.2m%
Weight (without Mounting) 68 Ibs (31 kg)

RET System Weight 5.0 Ibs (2.25 kg)
Connector 6; 7-16 DIN female long neck
Mounting Pole 2-5inches (5-12 cm) :
Antenna Patterns* Rear View
qm“’ X m”x:ﬁl l:a” : m”: "::”
xa s s @ a5 ' = 5 n
£ £ e s ] ] ™ 5 E ]
= L =a H (1] ] = . ik L]
¥ a =
= ¢ - '_E - ) Bl S S, L
e —i—m — 45 —-45 o .ﬁ@ w f = £ - "
= - = o =) i ™
= 1w ] 113 [} —R¢ —R- = = e
33 o 2e2 w2 ' 20 3 -
z = » L : = ] =
P 19 F ) 1“3 = I 1m
r-z' < n‘}ﬂl Il-m'” P ”},“IH : Nm'n s ‘E'EI
- : -
894 MHz Azimuth Elevation 5° H 1920 MHz Azimuth Elevation 4°

*Typical anlenna patterns. For detail information on antenna pattern, please contact us at info@cciproducts.com. All specifications are subject to change without notice.

f USA HQ: 89 Leuning Street, South Hackensack, NJ 07606 Telephone: 201-342-3338,
www.cciproducts.com .. - q.. 411 Legget Drive, Suite 104, Oltawa, ON, Canada K2K 3C Telephone: 613-591-6696

712412013 Page 2 Revision 1.2




.CC I \ HPA Antenna Series

anTtennas N\

EXTENDING WIRELESS PERFORMANCE

Model HPA-65R-BUU-H8

Ordering Information:

HPA-65R-BUU-H8

HPA-65R-BUU-HB-K

BSA-RET200
BSA-MO03

8 Foot Hexport Antenna with 65° Azimuth Beamwidth with Factory
Installed Actuators (\3) MO03 Top

Complete Kit with Antenna, Faclory Installed Actuators (3) and M03 Mounting Bracket
Mounting Bracket

RET Actuator
MO03 Bottom

Mounting Bracket (Top & Bottom) with 0° through 10° Mechanical tilt Mounting Bracket

Adjustment

RET [Remote Electrical Tilt] System

General Specification Electrical Specification
Part Number BSA-RET200 Interface Signal Data | de
Protocols AISG 2.0 Input Voltage Range 10-30 Vdc, Specifications at +24 VDC
Adjustment Cycles >10,000 cycles Current consumption during filting 120mA at Vin = 24V
Tilt Accuracy +0.1° Current consumption idle 55mA at Vin=24V
Temperalure Range -40°C to +70°C Hardware Interface AlISG - RS 485 A/B
Input Connector 1x8-pin Daisy Chain In Male
QOutput Connector 1x8-pin Daisy Chain Out Female
Mechanical Specification and Dimensions
Housing Material ASA [ ABS / Aluminum "re “al
Dimensions (H x W x D) 8 x 5 x 2 inches (213 x 135 x 51 mm) ,l. ———— = A-—\ T

Weight

1.5 Ibs (0.68 kg) T i ;—;-- i = = — ulo

53]

Standards Compliance

Safely
Emission
Immunity

Environmental

EN 60850-1, UL 60950-1
EN 55022
EN 55024

IEC 60068-2-1, IEC 60068-2-2, IEC 60068-2-5, IEC 60068-2-6, IEC 60068-2-11, IEC 60068-2-14,
IEC 60068-2-18, IEC 60068-2-27, IEC 60068-2-29, IEC 60068-2-30, IEC 60068-2-52, IEC 60068-2
-64, GR-63-CORE 4.3.1, EN60529 I1P24

Regulatory Certification

AISG, FCC Part 15 Class B, CE, CSA US

USA HQ: 89 Leuning Street, South Hackensack, NJ 07606 Telephone: 201-342-3338,

iy ”'cmprOdUCts'com Canada: 411 Legget Drive, Suite 104, Ottawa, ON, Canada K2K 3C9 Telephone: 613-591-6696

7/24/2013

Page 3 Revision 1.2
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Technical Data

Description Value
Dimenslons with Solar Shield and Handle
Helght 500 mm
Width 431 mm
Depth 182 mm
Weight

RRUS 11 23 kg
Color

Gray

(1) For RRUS 11 B7, 2x30W is guaranteed for operaling ambient terperalures < +50°C. For
higher temperaltures, 2x20W is guaranteed.

(2) Detaited information about LTE licences can be found in Licensing. Detailed information
about WCDMA licences can be found in Licenses and Hardware Activation Codes.
(3) RRUS 11 for B12 has a bandwidth that is 2 MHz narrower than 3GPP. The supported
frequency corresponds to EARFCN (Channel Numbers) of 5010-5169 in downlink and

23010-23169 In uplink.
The RRUS 11 size, height, width, and depth with solar shield, is shown in
Figure 2.
l‘ 4314 N
'y
182
o
/ 500
Unit of measurement mm Get3s7A

Figure 2 RRUS 11 Height, Width, and Depth with Solar Shield

ti1/1651-1.ZA 701 68001 Uan L | 2012-07-03 7
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Description

Value

Frequency

1,710 to 1,785 MHz uplink

1,805 to 1,880 MHz downlink
iBW 25 MHz

B3 for WCDMA and LTE (Type B)

Dimensions with Solar Shield and Handle and Feet

Height 518 mm
Width 470 mm
Depth Type B 187 mm
Dimensions without Solar Shield and without Handle or Feet
Height 418 mm
Width 458 mm
Depth Type B 159 mm
Weight

ARUS 12 Type B 26.3 kg
Color

Gray

The ARUS 12 size, height, width, and depth with sotar shield, is shown in

Figure 2.
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'DC6-48-60-18-8F

DC Surge Suppression Solution

The DC6-48-60-18 is a dual chambered, DC surge suppression system for use in multi-circuit,
Distributed Antenna Systems. The system will protect up to 6 Remote Radio Heads from voltage
surges and lightning, and connect up to 18 fiber pairs. The system is enclosed in a NEMA 4 rated,
waterproof enclosure.

FEATURES

e Protects up to 6 Remote Radio Heads, each with its own
protection circuit.

e Flexible design allows for installation at the top of a tower
for Remote Radio Head protection.

e Includes fiber connections for up to 18 pairs of fiber.

e LED indicators on individual circuits provide visual
indication of suppressor status.

e Form ‘C’ relays allow for remote monitoring of the
suppressor status.

e Patented Strikesorb technology provides over 60 kA of
surge current capacity per circuit.

e Strikesorb suppression modules are fully recognized to UL
1449-3rd Edition Safety Standard, meeting all intermediate
and high current fault requirements to facilitate use in OEM
applications.

e Raycap recommends that DC protection system be installed
within 2 meters or 6 feet of the radio.

e Dome design is lightweight and aerodynamic providing
maximum flexibility for installation on top of towers.

[2350]
8lrn

Phone 208.777.1166 Toll Free 800.890.2569 Fax 208.777.4466 www.raycapsurgeprotection.com
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DC6-48-60-18-8

DC Power Surge Protection

| Electrical Specifications

Model Number

DC6-48-60-18-8F

Nominal Operating Voltage 48 VDC
Nominal Discharge Current (I,) 20 kA 8/20 ps
Maximum Discharge Current (I,...,) per NEMA LS-1 60 kA 8/20 us
Maximum Continuous Operating Voltage (U.) 75 VDC
Voltage Protection Rating 400V

Mechanical Specifications
Suppression Connection Method Compression lug, #2-#14 AWG Copper, #2-#12 Aluminum

Fiber Connection Method

LC-LC Single mode duplex

Environmental Rating

IP 68, 7m 72hrs

Operating Temperature

-40°Cto+80°C

Storage Temperature

-70°Cto+80°C

Cold Temperature Cycling

IEC 61300-2-22e -30° C to + 60° C 200 hrs @ 5 psi

Resistance to Aggressive Materials

CEIl IEC 61073-2 including acids and bases

UV Protection SO 4892-2 Method A Xenon-Arc 2160 hrs
Weight 20 Ibs without Mounting Bracket
STANDARDS

Strikesorb modules are compliant to the following Surge Protection

Device (SPD) Standards:
- ANSI/UL 1449 - 3rd Edition
- IEEE C62.41

- NEMA LS-1, IEC 61643-1:2005 2nd Edition:2005

- IEC 61643-12
- EN 61643-11:2002 (including A11:2007)

oy @ £,

TOV
GS-07F-0435Y  Soiiedlo  mumecind

Raycap

G02-00-068 REV 050610

Raycap, Inc. 808 W. Clearwater Loop + Post Falls ¢+ Idaho » 83854 » USA
Phone 208.777.1166 » Toll Free 800.890.2569 » Fax 208.777.4466 « www.raycapsurgeprotection.com
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Standv PowerRﬁ
50KW 60 Hz / 50KVA 50 Hz

Liquid Cooled Diesel Engine Generator Sets

7. Prime Poe Rating
44KW 60 Hz / 44KVA 50 Hz

(

(N | .
]

_‘1 Power Malched

]r% e GENERAC 2.4DTA ENGINE

Turbocharged/Aftercooled
Tier 1l Compiiant

[+ =]

FEATURES

B INNOVATIVE DESIGN & PROTOTYPE TESTING are key
components of GENERAG'S success in " IMPROVING POWERBY
DESIGN." Butitdoesn'tslop lhere. Tolalcommilmenticcomponent
tesling, reliabliily lesting, environmentatiesting, deslruction andlife
tasling, plus testing to applicable CSA, NEMA, EGSA, and other
standards, aliows you lo choose GENERAG POWER SYSTEMS
vilh the confidence that these systems will provide supetlor
petformance.

m TEST CRITERIA:

PROTOTYPE TESTED

SYSTEM TORSIONAL TESTED
ELECTHO-MAGNETIG INTERFERENCE
NEMA MG1 EVALUATION

MOTOR STARTING ABILITY

SHORT CIRCUIT TESTING

UL GOMPLIANCE AVAILABLE

T N N N

N SOLID-STATE, FREQUENCY COMPENSATED DIGITAL
VOLTAGE REGULATION. Thig state-of-the-art power maximizing
regulation system is standard on all Generac models. It provides

oplimized FAST RESPONSE to changingtoadcondilions and MAXIMUM
MOTOR STARTING CAPABILITY by electronically lorque-malching the
surge loads to e engine.

SINGLE SOURGCE SERVICE RESPONBE from Generac's dealer nalwork
provides parts and service know-how for the entire unit, from the engine
1o the smallest sleclrenic camponent. You aro never on your own when
you own a GENERAG POWER SYSTEM,

ECONOMICAL DIESEL POWER. Low cost operalion due to modetn
dieselengine lechnology. Beller fuelutilization plus kower costper gallon
provide real savings.

LONGER ENGINE LIFE. Generae oavy-duly diesels providelong and
reliable opsrating life.

GENERAC TRANSFER SWITCHES, SWITCHGEAR AND
ACCESSORIES. Longlifeand reliabilily s synenymous with GENERAC
POWERSYSTEMS. Onereasonforthisconlidenceis thatthe GENERAG
productline includes its own transfer systems, accossorios, switchgear
any controls for tolal system campalibility.

AL

POWER SYSTEMS, INC.




APPLICATION
& ENGINEERING DATA

GENERATOR SPECIFICATIONS

'3D050

ENGINE SPECIFICATIONS

TYPE.. v

ROTOH INSU LATI()N

STATOR INSULATION ....vie.
TOTAL HARMONIC DISTOHT[ON
TELEPHONE INTERFERENCE FACTOR (TlF)

ALTERNATOR... Sclf-venmated and dnp proof
BEARINGS (PHE LUBED & SEALED) TSRO |
COUPLING... reempenenien

LOAD CAPAGETY (STANDBY)
LOAD CAPACITY (PRIME}. e e
NOTE: Emergency loading in compliance with NFPA 99,

NEPA 110, Generator raling and performance In accordance Vi
1508528-5, 885514, SAE J1349, IS03046 and DING2Z7 1 standars.

.. Four- poia. revolving lield
. Class H

VOLTAGE REGULATGR

TYPE.. .. Full Digilal
SENSING .3 Phase
HEGULATION‘. + 4%
FEATURES vveceerivaninss Bu]ll into H 100 Conuol Pane! WF Adjustab!e

Adjustable Voltage and Gain

GENERATOR FEATURES

m Hevolving field heavy duty generator

M Quiet drive coupling

M Operating tempsralure rise 120°C above a 40°G ambiont

M Insulation is Class H taled at 160°C rise

E All protolype models have passed three phase shorl circult tesling

CONTROL PANEL FEATURES

M TWOQ FOUR LINE LCD DISPLAYS READ:

+ Voitage {all phases) * Cutrent {all phases)
s Power lactor + kW

+ kKVAR + Transler switch stalus
¢+ Engine spesd ¢+ Low [us] prossure

« Hunhours + Servico reminders

+ Fault history + Oil pressure

+ Coolant lemporalure * Time arxl date

+ Low ofl pressute shutdown  + High coolant temp shutdown
s Overvoltage + Overspacd

+ Low coolant fovel + {ow cootant level

+ Exercise speed s ATS seleclion

» Nolinauto position (flashing light)

B INTEANAL FUNCTIONS:

-

T function tor alternator protection frem tine to neulral and line 1o
line short circuits

Emergency slop

Programmab!e auto crank funclion

2 wire start for any Yansfer svitch

GCommunicates with the Generac HTS transfer switch

Built-fn 7 day exerciser

Adjustable engine Speed al axerciser

15232 pott for Gentink® conirol

RS485 port remole communicalion

Cantns addressable

Governar conlroltar and voltage regulator are il into the master
control hoard

« Temperatuse range -40°G to 70°G

- & & B 4 8 s ¥ =

MAKE .. e sstessses e GEMERACIDEERE
MODEL - et b e e gne st s b s R 4024HF2858
ENGINE F}\MiLY .. 8JDXL03.0113
CYLINDERS....... reneevssnessennes e 4
DISPLACEMENT... 2.4 Liter {149 culin,)
BORE .. ....86 mm (3.4 in.)
STROKE Liosmm 4.1 i)
COMPHESSION RATIO . 18:1
INTAKE AlR... .TurbochargedlA!le roooled
NUMBER OF MA!N BEARINGS . B
CONNECTING RODS ..o ....4-l)rop Forged Sieei
CYLINDER HEAD ..... S .. Cast fron
PISTONS..ccrvmnene 4 Alumlnum Alloy
CRANKSHAFT .o D|e Forged !nducl:on Hardened Stee}
VALVE TRAIN
LIFTER TYPE... i e e st ... Sofid
INTAKE VALVE MATERIAL - Heat Rcsm!ant Stael
EXHAUST VAWVE MATERIAL . ... Heat Resistant Sleel
HARDENED VALVE SEATS ..verireeessessssmsessrasssssnsennnneen fl2pIAGEELIS
ENGINE GOYERNOR
0 ELECTRONIC ., ... Standard
FREQUENCY REGUAT!ON NOLOADTO FULLLOAD . Isoohronous
STEADY STATE REGULATION... rettre ettt R +0.25%
LUBRICATION SYSTEM
TYPE OF OlL PUMP... ..Gear
OlL, FILTER... ...Full ﬂow. Carludge
CRANKCASE CAPAC!TY . 7.5qls.

CQOLING SYSTEN

TYFPE OF SYSTEM coomerveres cevrrarsnsriaren PrO88UMIZEd, Closed Recovery
WATER PUMP...... Pre-Lubed, Self-Sealing
TYPE OF FAN... i et ... Pugher
NUMBER OF FAN BLADES erprs s 6
DIAMETER OF FAN ., 560 mm (221n.)
CQOLANT HEATEH e 120V, 1000 W
FUEL SYSTEY
FUEBL oivivemrves s smrncssmssssmasss .. #2D Fuel (Min Celane #40)
(Fue! should conform to ASTM Spsc.}
FUEL FILTER .. o (R oo 8 Micron
FUEL [NJECTION PUMP werene-BOSCH
FUEL PUMP ... Mechanlca!
INJECTORS .. Umt Type Multi-Hole, Mozzle
ENG!NETYPE weas - ... Pre-combustion
FUEL LINE (Supply}.... .8.35 mm {0.25 in.}

FUEL RETURN LINE .. veoneer-6.35 i1 (0,25 10}

ELECTRICAL SYSTEM

BATTERY CHARGE ALTERNATOR .....ccmmmmnannnn 20 AMps at 12V

STARTER MOTOR .. e 12y
RECOMMENDED BATTERY .12 Voll 90 A H,. 27F
GROUND POLARTTY 1o vrnesseererssssmimstissssssrissmsssssesses e N @GLVE

Rating dedntions - Slandby. Apptkatie for supplying emergancy powsr for 1> duration ol tha Wiky power cutage. Ho cueikvad capabisty i3 avallable lor this rating, {AR rabings in secoidante with
BS5514, 1503046 and DING271). Prime (Unfeled Aunang Time): Appicable for supplying eletldo power I beu of commercially purchasad paser, Frime poasr s 1ha maxmin poser sgvalable at
vaniatie Wad. A 1035 overaad capacily Is avalable for Thour in 12 howrs. (ARl ratings [n accordance with BS5514, ISO304E, 1508528 and DING271).




GENERAC

POWER SYSTEMS, INC.

SD050
OPERATING DATA
STANDBY PRIME
SDo50 SDOSs0
GENERATOR OUTPUT VOLTAGE/KW-80Hz Rated AMP Rated AMP
1207240V, 1-phase, 1.0 pl 50 208 A4 183
120/208V, 3-phase, 0.8 pl  nOTE: Consuityour 50 173 44 153
120/240V, 3-phase, 0.8 pf  Qeneracdeaterfor 50 150 44 133
277/480V, 3-phase, 0.6 pf  Mtemivaps 50 75 44 66
600V, 3-phase, 0.8 pf 50 60 a4 53
GENFRATOR OUTPUT VOLTAGE/KVA-50Hz A Rated AMP
110/220V, 1-phase, 1.0 pf 40 182 35 15%
115/200V, 3-phase, 0.8 p  ore: Consttyour 50 144 a4 127
100/200V, 3-phase, 0.8 1 Gensras dealerkor 50 144 44 127
231/400V, 3-phase, 0.8 pf  #fdtonalwoilags 50 72 44 63
MOTOR STARTING KVA
Maximum at 355 Inslantaneous vollage dip 208/240/416Y. AB0V 208/240/416Y 480V
with standard alternator; 50/60 Hz 82/100 93113 82100 Y13
FUEL
Fuct consumpllon—60 Hz Load 25% 0% 5% 100% 256% B0% T6% j00%
galhr. 142 2.19 3.21 418 0.99 1.93 2.82 3.66
litersfr. 1.25 83 i2.13 15.76 3.74 7.3 .68 13.87
gal.fhr. 0.9 1.75 2.56 333 0.79 1.54 2.26 203
Fuel consumplion—56 Hz liters/hr, 3.4 6.64 9,71 12.61 2,98 5.84 854 11.1
Fuel pumplift 40" 40"
COOLING
Coolant capacily Syslam - US gal. {lil.} 4.5(17.0) 4.5(17.0)
Engine - US gal. (lit.} 2.75 (10.4} 2.75{10.4)
Coolant flov/imin, 80 Hz - US gal. {lit.} 28 {108) 28 (106)
§0 Hz - US gal, {lit) 23 (87) 23 (87)
Heat rejoction to coolant 60 Hz fullioad BTUMr. 135,900 109,000
Heal rejection to coolant 50 Hz full load BTU/Mr, 115,500 92,600
Inlet it 60 Hz - ofm (m¥min.) 7500 (212.4) 7600 (212.4)
50 Hz - cfm (m¥min.) 6225 (176.3) 6225 {176.3)
Max. air temperalure to radialor °C (°F} 60 (140} 60 (140)
Max. ambient temperature *C(*F) 50 {122} 50 (122)
COMBUSTION AR REQUIREMENTS
Flow af raled power 60 Hz - ¢Im (m¥min.} 166 {4.7) 140 (4.0}
50 Hz - cfm {m¥imin.) 140{4.0) 120 {3.4)
EXHAUST
Exhaust llow at rated output 60 Hz - ofm (m¥min.) 448 (i2.7} 380 (10.8)
50 Hz - ¢fm {m®*min.) 380 (10.9) 320 (5.1)
Max recommended back pressure  Inches Hg 2.2 22
Exhaust lemperature 60 Hz (full load}  °F (*C) 1044 (562) 925 (496}
Exhaust oullot sizo 2.5 0.0, Turbo 2.5" O.D. Mutlter
ENGINE
Raled RPM 60 Hz /50 Hz 1800 / 1500 1800
HP al raled KW 60 Hz /60 Hz 79/84 64752
Piston spesd 80 Hz - ft./min. (m/min.) 1536 (1230} 1536 (12230)
&0 Hz - fLdmin. (m/min.) 1278 {1025) 1279 (1025)
BMEP 60 Hz /50 Hz - psi 1897181 1517 147
DERATION FACTORS
Temperature
6.7% for every 10°C above - °C 25 25
4.0% tor every 10°F above - °F 77 77
Allitude
0.8% far avery 100 m above - m 1067 1067
2.6% for svery 1000 fi. above - it. 3500 3500




STANDARD ENGINE & SAFETY FEATURES

SDo50

M High Coolant Temperature Automatic Shutdown
W Low Coolant Level Aulomalie Shutdown

H Lov Oil Pressure Automatic Shutdown

M Ovarspoed Aulomalic Shutdovn (Sofid-slate}
B Crank Limiter {Solid-slate)

W Cil Drain Extonsion

M Radialor Draln Extension

R Faclory-installed Cool Flow Radialor

M Ctosed Coolant Recovery Syslem

Ml UV/Ozone Reslstant Hoses

W Rubbsr-Booted Engina Eleclrical Connections
B Coolant Heater

W Secendary Fuel Fillor

OPTIONS

N Fusi Lockoff Solenoid

W Stainless Stest Flexible Exhaust Conneclion
B Battery Charge Allernator

N Ballery Cables

M Batlery Tray

B Vibration Isolation of Unit to Mounling Base
W 12 Volt, Solenold-activaled Slarter Motor

A Air Cleaner

B Fan Guasd

W Contral Console

W Radiator Duct Adaplor

W Ischronous Governor

B OPTIONAL COOLING SYSTEM ACCESSORIES B ADDITIONAL OPTIONAL EQUIPMENT
O 2087240V Coolan! Hoater O Automatic Transter Swilch
O Remote Relay Pansls
B OPTIONAL FUEL ACCESSORIES O Unil Vigration Isolators
O Floxible Fuel Lines O Oil Make-Up Systom
Q UL Listed Fue! Tanks O Qil Heatar
©) Base Tank Low Fusi Atarm O 5Year Warranties
O Primary Fuel Fillers O Export Boxing
O Gonlink® icalions Softw
M OPTIONAL EXHAUST ACCESSORIES Sriink® Gommunlcalions Sulleare
O Criticat Exhaust Silancor B GPYIONAL ENCLOSURE
O Weather Proteclive
R OPTIONAL ELECTRICAL ACCESSORIES O Sound Allenvated
O 2A Baltery Charger O Aluminuet and Stainless Steel
2> 10A Dyal Rale Balery Charger O Enclosad MuHler iress Slee
3 Batlery, 12 Vell, 135 AH,
Distributed by:
W OPTIONAL ALTERNATOR ACCESSORIES
O Allernator Upsizing
O Allernator Strip Healer
Q Alternatar Tropicalization
O Voltage Changeover Swilch
(3 Main Line Circufl Breaker
E CONTROL CONSOLE OPTIONS
<> Digital Conlreller H100 (Bullelin 01721 10SBY)
Dasdgnand e ohesbons enkiect b dhinps wihout frotos. Dhmensions shear o3 grprenimals, Conttyour Ganassdy sy keowitad danings. DOHOY USE THESE DUENSKHHNS FOR RISTALLATICN PURPOSES.
192,48
37.98 ]
o 17.67 ——*I t7.65
-~ p|EE=S
==
=113
4405 Ca ._@
o - O
SEE INSTALL DG
T OR 0GE262
75.98 FORDEARE
APPLIGABLE YO 2.4L.G4 35 KNV, 40 KV, 50 WY
LEFT SIOE VIEVY, SOUKD ATTENUATED ENGLOSURE. AEARVIEW
mm {in] WEIGHT: 2800 Ibs.

GENERAG POWER SYSTEMS, INC.

» .0 BOX 8 « WAUKESHA, Wi 53187

252,/544-4811 « FAX 282/544-4851

Bullatin 0I7G480SDY / Printed a USA 63,03

© 2003 Gonaras Pover Systams, In2. A% righls 1aserved, ARl tpacticalions subje<t b changs withoul notice.




POWER SYSTEMS, INC.

Measured Sound Performance

2.4 Liter Diesel Engine. SD50 with Level lIA Enclosure
Full Load Data

Posilion 1

Genarator End

Posilion 4 Position 2

@ialor End

Position 3

Measured Sound Levels — 60 Hertz
Full Load

Data Table

DBa @ 7 Meters
3

1 2 3 4
Position Number

Noles:
1. Al positions 23 ft. { 7 meters ) from center of generator
2, Generator operating at Rated Load
3. Test conducted on a 100 foot diamater Blacktop Surface
4. Ambient Temperature 22°F 38% Rel Hum.
8. Ref Tesi No. B4168-T123

GENERAC POWER SYSTEMS 03/08 DATA SUBJECT TO CHANGE WITHOUT NOTICE
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Product Specitications

General Specifications

Antenna Type
Diameter, nominal
Packing

Radome Color
Radome Material
Reflector Construction
Antenna Input
Antenna Color
Antenna Type
Diameter, nominal
Flash Included
Polarization

Electrical Specifications

Qperating Frequency Band
Beamwidth, Horizontal

Beamwidth, Vertical

Cross Polarization Discrimination (XPD)
Electrical Compliance

Front-to-Back Ratio

Gain, Low Band

Gain, Mid Band

Gain, Top Band

Operating Frequency Band

Radiation Pattern Envelope Reference (RPE)

Return Loss
VSWR

Mechanical Specifications

Fine Azimuth Adjustment
Fine Elevation Adjustment
Mounting Pipe Diameter
Net Weight

©2014 CommScope, Inc. All rights reserved. All irademorks identified by ® or ™ ore registered lrademarks, respectively, of CommScope.
Al specilicalions are subject to change wilhout notice. See vavw.commscope.com for the most current information. Revised: August 12, 2013

COMMSCOPE’

( POWERED BY

“ANDRE

VHLP2-1 TW-4WH

0.6 m | 2 ft ValuLine® High Performance Low Profile Antenna, single-polarized, 10.125-
11,700 GHz, PDR100, white antenna, polymer white radome without flash, standard
pack—one-piece reflector

VHLP - ValuLine® High Performance Low Profile Antenna, single-polarized
0.6m|2ft

Compact pack

White

Polymer

One-piece reflector

PDR100

White

VHLP - ValuLine® High Performance Low Profile Antenna, single-polarized
0.6m | 2ft

No

Single

10.125 - 11.700 GHz
3.3°
3.3¢°
30dB

Brazil Anatel Class 2 | ETSI 302217 Class 3 | USFCCPart 101A @
10.55-10.7 GHz | US FCC Part 101B @ 10.7-11.7 GHz

60 dB

33.8 dBi

34.5 dBi

35.2 dBi

10.125 - 11.700 GHz
7200 | 7201

17.7 dB

1.30

+15°

+15°

48 mm-115mm | 1.9 in-4.5 in
11kg | 251b

page 1 of 5
February 17, 2014




Product Specitications

VHLP2-1 TW-4WH

Side Struts, Included 0

Side Struts, Optional 0

Wind Velocity Operational 200 km/h | 124 mph

Wind Velocity Survival Rating 250 km/h | 155 mph

Wind Forces At Wind Velocity Survival Rating

Axial Force (FA) 1272 N | 286 Ibf
Side Force (FS) 630N | 142 Ibf
Twisting Moment (MT) 473 Nem

Weight with 1/2 in (12 mm) Radial Ice 17kg | 371b
Zcg with 1/2 in (12 mm) Radial Ice 162mm | 6in
Zcg without Ice 157 mm | 6in

COMMSCOPE

[ POWERED BY

e

Tronsw. )

©2014 CommScope, Inc. All rights reserved. All trademorks identified by ® or ™ are registered Irodemarks, respectively, of CommScope.
All specifications are subject o chonge without nofice. See www.commscope.com for the most current information. Revised: August 12, 2013
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Product Specitications

VHLP2-1 TW-AWH

Wind Forces At Wind Velocity Survival Rating Image
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Packed Dimensions
Gross Weight, Packed Antenna 16.0kg | 3531b
Height 330.0mm | 13.0in
Length 706.0 mm | 27.8in
Volume 0.2m3
Width 798.0mm | 31.4in
©®2014 CommScope, Inc. All rights reserved. All rademarks identified by @ or ™ are registered rademarks, respectively, of CommScope. poga 3 of 5

All specifications ore subject fo change without nolice. See vaww.commscope.com for the most current informalion. Revised: Augusl 12, 2013
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COMMSCOPE
[ POWERED BY

Product Specitications

VHLP2-1 1W-4WH

“wonew.

ANDREW.

Antenna Dimensions And Mounting Information

/,f )

2 e ™

/ \\.\\ //‘.\\ o
= T o~

o

o
©
"‘\-\._‘_\
Dimensions in Inches (mm)
Antenna Size, ft {m) A B C D
2(0.6) 259 (658) | 14.6 372) |10.2 (269)) 6.4 {162)

Regulatory Compliance/Certifications

Agency Classification

IS0 9001:2008

Designed, manufactured and/or distributed under this quality management system

* Footnotes

Axial Force (FA)

Cross Polarization Discrimination (XPD)

Front-to-Back Ratio

Gain, Mid Band

Operating Frequency Band

Packing

©2014 CommScops, Inc. Al rights reserved. All trademarks identified by ® or ™ ore registered rodemarks, respectively, of CommScope.
All specifications are subject to change withoul nofice. See waww.commscope.com for the most current information. Revised: August 12, 2013

Maximum forces exerted on a supporting structure as a result of wind from
the most critical direction for this parameter. The individual maximums
specified may not occur simultaneously. All forces are referenced to the
mounting pipe.

The difference between the peak of the co-polarized main beam and the
maximum cross-polarized signal over an angle twice the 3 dB beamwidth of
the co-polarized main beam.

Denotes highest radiation relative to the main beam, at 180° +40°, across
the band. Production antennas do not exceed rated values by more than 2
dB unless stated otherwise.

For a given frequency band, gain is primarily a function of antenna size. The
gain of Andrew antennas is determined by either gain by comparison or by
computer integration of the measured antenna patterns.

Bands correspond with CCIR recommendations or common allocations used
throughout the world. Other ranges can be accommodated on special order.

Andrew standard packing is suitable for export. Antennas are shipped as
standard in totally recyclable cardboard or wire-bound crates (dependent on

poga 4of 5
February 17, 2014




Product Specitications COMMSCIPE

\

VHIP2-1 TW-4WH [ POWERED BY %REW.
product). For your convenience, Andrew offers heavy auty expol

options.

Radiation Pattern Envelope Reference (RPE) Radiation patterns determine an antenna‘s ability to discriminate against
unwanted signals under conditions of radio congestion. Radiation patterns
are dependent on antenna series, size, and frequency.

Return Loss The figure that indicates the proportion of radio waves incident upon the
antenna that are rejected as a ratio of those that are accepted.

Side Force (FS) Maximum side force exerted on the mounting pipe as a result of wind from
the most critical direction for this parameter. The individual maximums
specified may not occur simultaneously. All forces are referenced to the
mounting pipe.

Twisting Moment (MT) Maximum forces exerted on a supporting structure as a result of wind from
the most critical direction for this parameter. The individual maximums
specified may not accur simultaneously. All forces are referenced to the
mounting pipe.

VSWR Maximum; is the guaranteed Peak Voltage-Standing-Wave-Ratio within the
operating band.

Wind Velocity Operational The wind speed where the antenna deflection is equal to or less than 0.1
degrees. In the case of ValuLine antennas, it is defined as a maximum
deflection of 0.3 x the 3 dB beam width of the antenna.

Wind Velocity Survival Rating The maximum wind speed the antenna, including mounts and radomes,
where applicable, will withstand without permanent deformation.
Realignment may be required. This wind speed is applicable to antenna with
the specified amount of radial ice.

©2014 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered frademarks, respectively, of CommScope. poge Sof 5
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PTP 800 SPLIT-MOUN

SOLUTION

LICENSED ETHERNET MICROWAVE FOR MULTI-SERVICE NETWORKS

Cambium Point-to-Point (PTP) 800 Licensed Ethernet
Microwave Solutions can efficiently and affordably
transport the data, voice and video that your bandwidth-
intensive applications require without having to contend
with other communicators in your radio-frequency (RF) band.

SPLITMOUNT ARCHITECTURE

Within our PTP 800 family of products, we offer two
architectures, a split-mount architecture and an all-indoor
architecture. In this Specification Sheet, we detail the
specifics of our Split-Mount systems. Information on our
PTP 800i All-Indoor system is available at PTP 800.

Our PTP 800 Split-Mount systems operate in the 6 to 38 GHz
licensed bands, at up to 368 Mbps throughput (full duplex),
and with user-configured channel bandwidths from 7 to

56 MHz. When deployed, the outdoor radio unit (ODU) and
antenna are mounted on a tower or rooftop and connected
via cable to the Compact Modem Unit (CMU) located inside
your building or equipment housing unit.

Within the split-mount platform, you can choose between
our Standard ODU-A or our High Performance ODU-B.
0DU-A is available in 6 to 38 GHz frequencies, while the
High Performance ODU-B is available in the 11, 18 and 23
GHz bands. The ODU-B offers higher transmit power, lower
power consumption, and lighter weight when compared
with the ODU-A. In addition, our NTIA-compliant 7 and 8
GHz models support DoD and non-DoD applications within
the U.S. Federal Government.

COST-EFFICIENT SCALABILITY

With upgradeable capacity from 10 Mbps to full capacity

via software key, PTP 800 systems offer exceptional cost
efficiency and scalability, allowing you to purchase only the
capacity you need today and add capacity as your needs
grow. Whether your organization is a carrier, service provider,
utility company, municipality, public safety organization,
government agency or corporate enterprise, PTP 800 radios
will provide you with high-performance, ultra-reliable
connectivity and backhaul.




RADIO TECHNOLOGY
0DU-A RF bands?

0DU-B RF bands?

Channel size
Maximum Tx power®
Best Rx sensitivity*

Modulation

Error correction

Duplax scheme

Securlty and encryption

F{HEHNET BRIDGING )
Protocol

Frame éiita__ _
User data throughput®

QS
Latency
User traffic interface

MANAGEMENT & INSTALLATION

Network managemem
Protocol
EMS

Qut-of-band interface

Installation
Connection

* Optional FIPS-197 compliant 128/256-Bit AES Encryption

10/ 100 Base T (RJ-45)

L6 GHz Band: 5925 - 6.425GHz
U6 GHz Band: 6.425— 7.100 GHz
7GHzBand: 7.125— 79GHz
8GHzBand: 7725- 85GHz
11 GHz Band: 10.7 — 11.7GHz
13 GHz Band: 1275 — 13.25GHz
15GHzBand: 144 — 15.35GHz
18 GHz Band: 17.7 — 19.7GHz
23 GHz Band: 212 — 23.6GHz
26 GHz Band: 24.25 — 26.5GHz
28 GHzBand: 275 - 295GHz
32 GHz Band: 318 — 33.4GHz
38 GHz Band: 37.0 - 40.0 GHz
11GHzBand: 107 — 11.7GHz - -
18 GHzBand: 17.7 — 19.7 GHz
23GHzBand:21.2 — 236 GHz

Conﬁgurahle fmm 7 to 56 MHz )
30 dBm
-90.9 dBm

QPSK to 256 QAM
Fixed mode or Adaptive Coding and Modulation (ACM)

Low Density Parity Check (LDPC) code

ey
Proprietary air interface

Optional FIPS 140-2°
Authenticated SNTP

IFEE 802.3

802.1p/1Q (served by 8 queues)

802.1ad (Q-in-Q)

Up to 3600 bytes 7

100 368 Mbbs at the Ethemet [full duplexl use our Cambium PTP LINKPlanner to
determine actual throughput for the deployment

8 Uueues hyVlAN tag, Layer 3 DSCP and TC

To<115 s @ full capacity with 64 bytes

100 / 1000 Base T (RJ-45) — auto MDI/MDIX, 1000 Base SX and LX options

Inband and out-of-band

SNMP vi v2£‘. v3

Web access via browser using HTTP or HTTPS/TLS’
Cambium Wireless Manager, release 3.0 or higher
Your existing network management system
Motorola ASTRO® Unified Event Manager {UEM)
Remote authentication using RADIUS

0DU — RSSI output assistance for link alignment

IF cable between outdoor umt{ODU) and compact modem unit (CMU);
distance up to 1000 ft. (300 meters) using the LMRGO0O cable;

630 ft. (190 meters) is achievable with the CNT400 IF cable

PTP 800 SPECIFICATION SHEET from Release 05-00




PHYSICAL

Physical configuration Split mount — Compact Modem Unit {CMU) and Outdoor Unit (ODU)
Dimensions 0DU: Diameter 10.5° (26.7 cm), Depth 35" (89¢m)
CMU: Width 7.1 (18.0 cm), Height 1.4" (3.5 cm), Depth 8.7" (22.0 cm)
Weight ODU-A:10.1 Ibs{46kg) a B

0DU-B: 8.6 Ibs (3.9kg
CMU: 2.4 Ibs {1.1 kg)

Wind speed survival 0DU: 150 mph (242 kph)
Power source -48V DC (-40.5V DC to -60V DC) o S -
Power consumption 0DU-A — 140 Configuration [per end) 0DU-B — 1+0 Configuration {per end)
6~11GHz 71 Watts maximum 11 GHz: 58 Watts maximum
13~38GHz: 62 Watts maximum 18,23 GHz: 56 Watts maximum
0DU-A — 1+1 Configuration * 0DU-B—1+1 Configuration
{2 ODUs + 2 CMUs per end) {2-0DUs + 2-CMUs per end)

6~11GHz. 122 Watts maximum 11 GHz: 98 Watts maximum
13~38GHz 114 Watts maximum 18,23 GHz: 98 Watts maximum

ENVIRONMENTAL & REGULATORY - = -
Operating temperature Outdoor Unit: -27° to +131° F(-33° to +55° C) — EN 300 019-1-4
Compact Modem Unit: -27° to +131° _F{-_33_°_ to +55° (_1] —EN 30001913

Humidity Outdoor Unit: Up to 100%
Compact Modem Unit; Up to 95%, non-condensing

Safety UL 60950; IEC 60950; EN 60950; CSA 22.2 No. 60950

EMC ~ USA:FCC Part 15, Class B S -
Europe: EN 301 489-1 and EN 301 489-4

Radio standard ~ ETSI Harmonized Standard EN 302 217-2-2 -

FCC Regulation Title 47, Part 101
Industry Canada Specification RSS-GEN and relevant SRSP Specifications

368 Mbps maximum throughput requires a 56 MHz channel and 256 QAM which may not be available in certain regions due to regulatory
restrictions.

Regulatory conditions for RF bands may vary by geographic location and should be confirmed prior to system purchase.

~

w

Transmit power depends on frequency, modulation and regulations (ETSI/FCC).

Receive sensitivity depends on frequency, channel bandwidth and medulation {-90.9 dBm is based on an 11 GHz model with 7 MHz channel
bandwidth and the QPSK mode).

FIPS 140-2 certification status may be confirmed at. hitp://csre.nist. roups/STM/cmvp/inprocess.html

User throughput depends on the configuration of channel bandwidlh, modulation and capacity license key. Radios ship with factory-set
10 Mbps throughput capacity cap; additional capacity may be purchased at time of order or anytime after deployment. Full capacity is not
available for all combinations of bands and regulations.

7 Web access via HTTPS/TLS is available on AES-enabled radios.

PTP 800/SPECIFICATION SHEET from Release 05-00 PAGE 3
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Radio Configuration PTP 800
Family of Products

F";g‘ﬁ;’)'“ 6 | ue | 7 8 | 1| B3| 15| 18| 2| x| 288|213
Eisi/ | e/ | E1si7 | exsi/ | Evsiy/ E1sl/ | et/ | E1si/ FIS1/ PTPLES00 | L6GH:
Standard | “eoe” | poe | wma | nma | roe | ETSV | ETSV f eee | ree | rec | FTS' | EISU | gee g
Frequency | 5925~ | 6425 | 7.125- | 7925 | 107~ | 1275~ | 144~ | 177~ | 212~ | 2425~ | 275~ | 318~ | 370~ E
Range (GHz) | 6425 | 7100 | 79 | 850 | 117 | 1325 | 1535 | 197 | 236 | 265 | 295 | 334 | 400 —
T/R Spacing 160 490
MHz) | 25204 | q3p | 300 | 360 | gy 1560 | 1200 | 800 700 PTP08S00 | 8GH:z
F 0 | 10 2lw PTP11800 | 116H:
C| channel 10 10 20 20 10 20 20 10 10
C| Bandwidth | 5 | 0 | B | 2 | 2 ol ® | 2 L PTP13800 | 13GH:
{MHz) 0 | @ | % S| 0|
50 | 50 o | 0 PTP15800 | 15GH:
T gg PTP18800 | 18GH:
™ 61 | 126
Spacing | 25204 | 30 | 168 | 208 | 30 | g5 | 228 | 1008} W08 ) 1008 | 1008 | ei2 | 1260 PTP23800 | 23GH:
El  (MHz) 19 | 266
£ ol P gﬁ PTP26800 | 26GH:
S 7 PTP28800 | 28GH:
' channel 0 A N ! 174 13775 1]:: 1]:1 174 |7 4 17 4
Bandwidth | 2965 | 30 1| e | 40 LR B e o R i By PTP32800 | 32GH:
{MHz) 0 | 28 28 '
o 2965 5 | %5 | % | %6 | 6 | 56 | 56 PTP38800 | 38GH:
RF Channel
Selection Via Web GUI
System
PO e P 140, 141 HSB, 141 HSB/SD and 2:0
ATPC Transmit Power Control — Adaptive,
Range (dB) lower power limit varies with RF band down to 1dBm minimum.

User Ethernet Data Throughput — 0DU-A and 0DU-B
Maximum Throughput — Mbps (1518 Bytes/Frame)
Channel Bandwidth (MHz)

Modulation

7 || ow | as [ 21 e fsemomol 0 | 20 | 0 | 4 | 50

256 0AM-H N/A N/A N/A N/A N/A 3649 | 3686 N/A N/A N/A N/A N/A
256 0AM-L N/A N/A N/A 1669 | 1704 | 3436 | 3472 N/A 1136 | 1774 | 2367 | 3016
128 0AM 344 69.8 71.0 1480 | 15611 | 3004 | 3035 | 509 1022 | 1551 | 2069 | 2586

saoam | 300 | 607 | 618 | 1227 | 183 | 226 | 262 | 428 | wag | 10b/

320AM 246 499 50.7 93.1 101.2 | 2007 | 2028 337 67.8 1036 | 1507 | 1786
16 0AM 200 40.6 413 733 748 1509 | 1524 | 291 585 719 1039 | 1505
8PSK 147 299 304 55.7 56.8 1146 | 1158 204 403 53.1 789 103.7
0PSK 10.1 200 203 370 378 76.3 7.1 138 285 394 526 65.7

1819 | 2174

Transmit Power— 0DU-A

Maximum Transmit Power — Maximum Transmit Power —
: ETSI (dBm) FCC (dBm)
Modulation Frequency (GHz) Frequency (GHz)
6,78 11 (13,15| 18 |23,26| 28 32 38 L6 7.8 1 18 [23,26| 38
aPsK 300 | 280 | 260 | 255 | 250 | 250 | 230 | 230 | 220 | 220 | 190 | 280 | 230 | 200 | ¢ The 80 Mz channet width s
BPSK N/A | NJA | N/A | NJA | NJA | NJA | NJA | N/A | 220 | 220 | 190 | 220 | 220 | 190 available only on the 18 GHz
160AM | 280 | 260 | 230 | 20 | 220 | 220 | 210 | 200 | 220 | 220 | 190 [ 220 | 220 | 190 0DU-B.

320AM 780 | 260 | 230 | 220 | 220 | 200 | 190 | 200 | 220 | 220 | 190 | 220 | 220 | 190 ® For Upper 6 GHz anly,
640AM | 240 | 210 | 180 | 170 | 170 | 170 | 160 | 160 | 220 | 220 [ 190 | 170 | 170 | 150 T i g Bk
1280AM | 240 | 210 [ 180 | 170 | 170 | 170 | 160 | 160 | 220 | 220 | 190 | 170 | 170 | 150

' 135.5 Mbps is available in
256 0AM 220 | 190 | 160 | 150 | 150 | 150 | 14.0 | 140 | 220 | 220 | 190 | 150 | 150 | 130 Lower 6 GHz.
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Receive Sensitivity— 0DU-A ND'!'E:- -
"A” indicates frequencies

BER=1e.6 Modulation Frequency (GHz) that are supported only in
6.7.8 1 13,15 18 23,26 28 32 38 the ACM mode.
256 QAM-H 832 N/A 637 N/A 02 | 627 | 622 | 612
256 0AM-L 5.1 N/A £56 N/A 51 646 | 641 £3.1
o 128 0AM 678 N/A 683 N/A 678 | 613 | 668 | -658
Sensitivity 64 0AM 708 N/A 13 N/A 108 103 -698 68.8
@ 56/60 MHz
ehasinal 320AM A N/A A N/A A 729 | 724 A
(dBm) 16 0AM A N/A 17 N/A 712 767 162 752
8PSK A N/A A N/A A A A A
PSK A N/A 835 N/A 830 | 85 | 820 | 810
256 0AM-H N/A N/A N/A £38 N/A N/A N/A N/A
56 QAM-L N/A N/A N/A £57 N/A N/A N/A N/A
Receive 128 0AM N/A N/A N/A £84 N/A N/A N/A N/A
Sensitivity 64 0AM N/A N/A N/A 714 N/A N/A N/A N/A
i 20AM NA | NA | VA A NA | NA | NA | MA
(dBm) 16 0AM N/A N/A N/A 7718 N/A N/A N/A N/A
8PSK N/A N/A N/A A N/A N/A N/A N/A
0PSK N/A N/A N/A 86 N/A N/A N/A NA
256 0AM 653 N/A N/A 658 | 653 N/A N/A 623
128 0AM 685 N/A N/A £90 | 685 N/A N/A 855
s'::g;:::’w 64 0AM 75 | A NA | 920 | 15 | NA NA | 685
@50 MHz 320AM 738 N/A N/A 743 | 738 N/A N/A 708
°:L“I;'““1‘;' 16 0AM 758 | NA nA | 783 | 758 | A NA | 728
8PSK 791 N/A N/A 296 | 791 N/A N/A 6.1
apsK 87 N/A N/A a2 | 837 N/A N/A 807
2560AM | 668 | -673 N/A 673 | 668 N/A N/A N/A
128 0AM 695 | -700 N/A 700 | a5 N/A N/A N/A
s':;:ﬁ::;y 640AM 718 724 N/A 724 719 N/A N/A N/A
@ 40 MHz 320AM 780 | M5 N/A s | a0 N/A /A N/A
“{':i"’;l:f' 16 0AM 788 | 94 | wnA | 74 | 89 | NA N/A N/A
8PSK 811 816 N/A 816 | 811 N/A N/A N/A
PSK 87 | 852 N/A 852 | 847 N/A N/A N/A
256 0AM 678 | 685 N/A 685 | -680 N/A N/A N/A
128 0AM q07 | n2 N/A 212 | 07 N/A N/A N/A
s‘:ﬁg;::fw 64 0AM 730 742 N/A 742 737 N/A N/A N/A
@30 MHz 320AM 763 | -768 N/A 768 | -763 N/A N/A N/A
"("d"n";;" 15 0AM 801 | 806 | NA | 806 | 801 N/A N/A N/A
8PSK 823 | w8 N/A 028 | 823 N/A N/A N/A
0PSK 858 | -864 N/A 864 | -859 N/A NA N/A
256 0AM 82 N/A 587 N/A 62 | 6717 | 612 | 662
128 0AM 708 N/A 74 N/A 08 | 704 | 698 | 689
sg::::::ﬁy 64 0AM 739 N/A 744 N/A 738 134 728 N
@ 28/29.65" MHz 320AM 764 N/A 768 N/A 764 | 758 | 754 | 744
";‘d‘g‘r:',;' 16 0AM 803 | NMA | 808 | wA | 803 | 798 | 793 | 783
8PSK A N/A N/A N/A N/A N/A N/A N/A " For Upper 6 GHz only,
PsK 861 NA | 856 | NA | 81 | 856 | 851 | -84 i E:g:g:: Igequetly
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Receive Sensitivity — 0DU-A (continued)

X Frequency (GHz)

BER =1e-6 Modulation L
67,8 1 13,15 18 2,26 23 2 33
256 0AM N/A N/A N/A 688 N/A N/A N/A N/A
128 0AM N/A N/A N/A 715 N/A N/A N/A N/A
SE::;':::Y 64 0AM N/A N/A NA | 745 | NA N/A N/A N/A
@275 MHz 320AM N/A N/A N/A 210 N/A N/A N/A N/A
°{:1:1;" 16 0AM N/A N/A nA | 809 | wA N/A N/A N/A
8PSK N/A N/A N/A A N/A N/A N/A N/A
0PSK N/A N/A N/A 867 N/A N/A N/A N/A
256 0AM 599 N/A N/A 704 | 699 N/A N/A N/A
128 0AM 720 N/A N/A 225 | 720 N/A N/A N/A
s‘:ﬁ:fh‘:ﬁy 64 0AM 754 | N WA | 59 | 754 | N N/A N/A
@20 MHz 320AM 778 N/A N/A 83 | 18 N/A N/A N/A
“Rial;':];' 16 0AM 801 N/A NA | 806 | -801 N/A N/A N/A
8PSK 831 N/A N/A 836 | -831 N/A A N/A
aPsK 871 N/A N/A 816 | 811 N/A N/A N/A
128 0AM 735 N/A 740 N/A 35 | 30 | 25 | s
Receive 64 0AM 758 N/A 763 N/A 958 | 53 | 48 | 38
Sensitivity 320AM 7118 N/A 783 N/A A 713 -76.8 A
@,,,::,mz 16 0AM 807 N/A 812 N/A 807 802 | 797 | -187
(dBm) 8PSK A A A N/A A A A A
QPSK 874 N/A 8739 N/A 874 | 89 | 84 | 854
128 0AM N/A N/A N/A 740 N/A N/A N/A N/A
e 61 0AM N/A N/A N/A 764 N/A N/A N/A N/A
Sensitivity 320AM N/A N/A N/A 784 N/A N/A N/A N/A

@ 1375 MHz

chaaEa) 16 QAM N/A N/A N/A 813 N/A N/A N/A N/A
(dBm) 8PSK N/A N/A N/A A N/A N/A N/A N/A
aPsK N/A N/A N/A -88.0 N/A N/A N/A N/A
128 0AM 742 | 748 N/A 746 | 14 N/A N/A 72
Receive 64 0AM 714 719 N/A 779 74 N/A N/A 744
ﬁ;:zﬂgg 320AM -80.0 799 N/A 798 794 N/A N/A 710
channel 16 0AM .5 | 828 N/A @8 | 823 N/A N/A 795
{dBm) 8PSK 85.1 85.1 N/A 851 8456 N/A N/A 821
apsK -90.0 895 N/A 895 | 890 N/A N/A 870
128 0AM 185 N/A g1 | w0 | 85 | 0 | 55 | ;s
e 64 0AM 7838 N/A 793 | 793 | 788 | 783 | 178 | -8
Sensitivity 320AM N/A N/A N/A N/A N/A N/A N/A N/A
f,;mf 16 0AM 87 N/A @2 | w2 | w7 | w2 | s7 | 67
(dBm) 8PSK N/A N/A N/A N/A N/A N/A N/A N/A
apsK 904 N/A 99 | <909 | 04 | 899 | 894 | -84
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Transmit Power — 0DU-B Receive Sensitivity — 0DU-B NOTE: _
While the information

gm'rfmé??;;nﬁ BER=1e-6 Modulation 1 mq“::“{mﬂ 2 presented herein is, to the
Modulation Frequency (GHz) s N}A poe il best of our knowledge,
il 18 2 : Frue and'accuratt_e, the'
prerom e T e 256 0AM-L N/A -656 N/A mformatmn prt?wded_ in
aPSK 200 70 2D snec_a§v9 128 0AM N/A 683 N/A this dncumer-n is subje.ct
160AM 200 70 B0 @B’;“':":zl’ 64 0AM N/A 713 N/A to change without notice.
= G P 0 P channel 320AM N/A 741 N/A
1 0AM 200 190 190 (dBm) 16 0AM N/A 713 N/A
128 0AM 200 190 190 8PSK N/A 799 N/A
256 0AM 200 170 170 0PSK N/A 85 N/A
256 0AM N/A 658 653
_ 128 0AM N/A 691 686
s'::g;]!z;' 64 0AM N/A 721 716
@850 MHz 320AM N/A 745 740
“::;’l;‘r’;;' 16 0AM N/A 367 | 62
8PSK N/A 799 794
QPSK N/A 839 834
256 0AM 1.1 7.1 6656
_ 128 0AM 701 701 696
s:::ﬁ::fw 61 0AM 7286 7286 321
@40 MHz 320AM 745 745 740
“::i“';':];" 16 0AM 791 791 786
8PSK 814 814 809
QPSK 852 852 847
256 0AM 682 682 617
; 128 0AM 714 14 709
s':ﬁ':;;:fw 64 0AM @e | 28 | B
@30 MHz 320AM 712 712 767
channol 16 0AM 803 | 803 | 798
(dBm)
8PSK 826 826 821
0PSK 863 863 858
256 DAM N/A 702 697
128 0AM N/A 727 722
s':ﬁ;fu':;v 64 0AM N/A 759 | 754
@20 MHz 32 0AM N/A 784 718
“:‘d“é'“':‘}" 16 0AM NnA | 806 | 801
8PSK N/A 837 832
PsK N/A 88,0 875
128 0AM 47 7437 742
Racéive 64 0AM 19 779 774
Sensitivity 320AM -805 -805 -80.0
@10 MHz
For more information, refer to the channel 16 0AM 830 830 825
Cambium PTP 800 Series Brochure or (dBm) 8PSK 856 | 856 | 851
visit cambiumnetworks.com. apsK 905 905 900
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R ADIOWAVES

FHE LEADER v WVIICROWAVE

Anrenna fnnvovarion”

High Performance Series for
10.7-11.7 GHz Frequencies

Key Features

High Performance antennas minimize
interference as they have more stringent
radlation side lobe and front-to-back
suppression characteristics

Lightwelght and rugged design

Easlly installed with our superior mounting
system included with the antenna

RF connector: CPRY0G flange. Some
models are available with a type "N”
femnale connector. Please call the factory
for avallability

Our industry leading 5-year warranty
Radome is included

Single (HP) and Dual (HPD) polarization
are avallable

Anlenna Specifications, Electrical (typical)

Madel Diameater Frequency Gain {dBi) 3dB BW X-Pol Rejegtion. Fi8 Ratio VSWR, Max Anfenna
Number ft. {m) GHz Low Mid  High degs [{:] dB8 (R.L., dB) Welght
HPLP1-10%1 1 (0.3} 10.5-11.7 268 273 27.8 7.0 deg. 25dB 43 dB 1.37:1(16.1) 17 Ibs. (7.7kg)
HP2-3011 2 {(0.6) 0.5-11.7 3.8 343 34.8 3.4 deg. 30 dB 54 dg 1371 {16.1) 27 1bs. (12.3 kg)
HPD2-1011  2{(0.6) 10.5-11.7 33.6 341 346 3.4 dag. 30dB 54 dB 1.3711 (16,1} 27 lbs. (12.3 kg)
HP3-1041 3(0.9) 10.5-1¢.7 36.6 37.1 37.8 2.6 deq. 30 dB 56 dB 1.37:1 (16.1) 50 1bs, {22.7 kq)
HPD3-1011 3 (0.9) 10.5-10.7 384 369 376 2.6 deg, 30 dp 56 dB 1.37:1 (16.1) 60 lbs. (22.7 kg)
HP4-1011 4(1.2) 10.5-11.7 40.0 40.4 408" 1.7 deg. N dB 60 dB 1371 (16.1) 85 [ps. (39.3 ko)
HE‘Dé-ﬂ.‘lﬁ 4{1.2) 10.5-11.7 39.8 40,2 40.6 1.7 deg. 30 dB 60 dB 1371 (16.1) 85 Ibs. {38.3 k)
HP&-1011 6 {1.8) 10.5-11.7 43.4 43.8 442 1.1 deg. 30dB 67 dB 1371 (16.1) 251 ibs, {113.0kg)
HPDB-1011 6 (1.8) 10.5-15.7 43.2 436 44.0 1.1deg. 30¢B 67 dB 1371 (16,1} 251 lbs. {113.0kg)
HP8-1011 B(2.4) 10.5-11.7 457 462 48.7 0.8 deg. 30 dB 70dB 1371 (16.1) 424 [bs. (194.5kg)
HPDB-101t 8 {2.4) 10.5-11.7 45.5 46.0 46,5 0.8 deg, 30 dB 70d8 13701 (164} 424 [bs. (194.5kg)

Note: Flex Twist jumpers and Side Siiuls available from Radio Waves

Radio Waves, Inc. « 495 R Billerica Avenue « N. Billerica, MA 01862 USA « Tel* (978) 459-8800 » Fax: {978) 459-3310 / 8810
www.radiowavesine.com

HPX1i Rev. A
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