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UKIAH FIELD OFFICE

Walker Ridge

U.S. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

FACILITY IMAGE VICINITY MAP

Directions to Walker Ridge
From Clear Lake Oaks, CA

1. Head northeast on CA-20 East toward Lake Street go 15.4 mi
2. Turn left on Walker Ridge Road go 5.3 mi
3. Slight right go 0.4 mi
4. Turn left toward Bartlett Springs Road go 125 ft.
5. Turn left toward Bartlett Springs Road go 102 ft.
6. Turn right toward Bartlett Springs Road go 233 ft.
7. Turn left onto Bartlett Springs Road go 2.6 mi to facility
8. Facility will be on the right

Lat:     39° 5'54.90"N
Long: 122°29'18.30"W
Elevation: 3,527 ft. AMSL
 

Shelter Elevation Details (To be Provided by Contractor)

Existing Site Layout

Proposed Site Layout

Title Sheet

Shelter Layout (To Be Provided by Contractor)

Shelter Foundation (To be Provided by Contractor)
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Shelter Foundation Details
(To Be Provided By Contractor)

U
ki
ah

 F
ie
ld
 O
ffi
ce

Ca
lif
or
ni
a

W
A

LK
E

R
 R

ID
G

E

O
RG

AN
IZ
AT

IO
N

ST
AT

E



3/16” = 1'

0 3 5 10

11
/2

0/
20

15

C2
5 16

E

D

C

B

A

654321

E

D

C

B

A

654321

O
RG

 U
N
IT

ST
AT

E

C
H

K'
D

 B
Y:

D
ES

IG
N

 O
FF

IC
E:

D
ES

IG
N

ED
 B

Y:

PR
O

JE
C

T 
N

O
:

D
R

AW
N

 B
Y:

AP
PR

O
VE

D
 B

Y:

D
AT

E:

U
N

IT
ED

 S
TA

TE
S 

D
EP

AR
TM

EN
T 

O
F 

TH
E 

IN
TE

R
IO

R
BU

R
EA

U
 O

F 
LA

N
D

 M
AN

AG
EM

EN
T

Te
d 

S
um

ne
rs

U
ki

ah
 F

ie
ld

 O
ffi

ce
Ca
lif
or
ni
a

W
A

LK
E

R
 R

ID
G

E

Preliminary Design

Existing Site Layout
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12 ft.

3 ft. 5 in.

19 Solar Panels Mounted on 
Roof of Existing Shelter
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Preliminary Design

Proposed Site Layout
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2 New 10 x 12 Concrete Shelter

80 ft.

Contractor to Expand Existing Compound to the 
East and North to 50 ft. x 80 ft. as outlined in 
Section 32 31 13 – Chain-Link Fences and Gates

Maintain Existing Fence Line 
on South and West

Contractor to Demo Existing Tower and Foundation

Contractor to Remove Existing Shelter

10 ft.

6 ft.

6 ft.

2
S1

1 New 40-foot Self-Supporting Tower 1
S1

Safety-Climb and Attached Ladder

Contractor to Demo Existing Fence

New Self-Supporting Ice-Bridge19

New 12-foot Vehicle Access Gate

Contractor to relocate19 Solar Panels and Framework Mounted 
on Roof of Existing Shelter to the Roof of the New Shelter



Batteries
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Shelter Layout

Proposed Shelter Configuration
1

C3

16Cable Ladder System

84-inch High 19-inch EIA Equipment Racks (x3)

15 Intake Vent

15Exhaust Fan

1
E4 Internal Grounding

1

1Rack Ground Bus Bars (x3)

17 Six Port RF Cable Entrance Panel

5
Contractor to Relocate BLM Radio 
Equipment, Ancillary Devices, and 

Cabling onto New Equipment Racks
6

10

7
Contractor to Route, Support, and fasten 
RF Cables, Grounding Conductors, and 
DC Power Wiring on Cable Ladder

8

9

Contractor to Relocate Batteries from the 
Existing Shelter into the New Shelter and 
Fasten to the Floor Using Seismic Anchors

DC Power Entrance from Roof-mounted Solar 
Panels with Surge Protection Devices2

E3

Contractor to Relocate Solar Panel 
Frame from Existing Shelter and Install 
on the Roof of the New Shelter

2Equipment 
Rack Spacing

Contractor to Relocate Existing 
Photovoltaic Charger/Controller to 

New Shelter installed on 30-inch 
wide, 30-inch high Fiber Backboard

Clear Workspace

53 in OC

4Seismic Equipment Rack Anchoring (x3)

84-inch High 19-inch EIA Equipment Racks (x2)1

1 Rack Ground Bus Bars (x2)

4 Seismic Equipment Rack Anchoring (x2)

Cooperators to Relocate Radio Equipment Into 
Equipment Racks and Ground Per Specifications

1Contractor to Ground Rack-
Mounted Equipment

1 Cooperators to Ground Rack-Mounted Equipment

5

6

10

7

8

Interior Lighting (6)

Exterior Light above Door



60 Amp Distribution 

(+) (-)

Surge 
Protection

SEE SECTION 26 33 00 – BATTERY SYSTEMS

SEE SECTION 26 31 00 – PHOTOVOLTAIC COLLECTOR SYSTEM

PV Battery Load
Sense(+) (-) (+) (-) (+) (-)

60 Amp
PV Charger/Controller

Fuse within 6 
inches
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12 AWG Lights

Exhaust Fan

Repeater 1

12 AWG

12 AWG

60 AMP
DC Distribution Panel

MGB

TYPICAL NOT FOR CONSTRUCTION

Electrical One-Line
(To Be Provided By Contractor)

Battery Mfr: GNB
Battery Model: 6-50A05-R23
Qty: 4
Amp-Hours: 105

Photovoltaic Panel Mfr.:
Model:

Qty:
Watts:

Repeater 212 AWG

Repeater 312 AWG

Spare12 AWG

2 AWG

105 Ah 
Batteries (x4)
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Preliminary Design

External Grounding

N

7

2

21
24

Ground RF Cables to EGB
External Ground Bus Bar (EGB)

Shelter Ground Ring (SGR)

Ground RF Entrance Panel to EGB

19 Self-Supporting Ice Bridge

20Ground Roof-Mounted Solar 
Panels and Solar Panel Frame

8

3

21

Tower Ground Ring

Tower Ground Bus Bar (TGB)

Ground RF Cables to TGB

Ice-Bridge Grounding14

9 Ground Each Tower Leg
Bond Existing 

Grounding System to 
New Grounding System

DC Power Entrance 2
E3

5

5

5

27

14 Ice-Bridge Grounding

9

9

18Ground Each Gatepost and Gate

Ground Each Fence Corner Post, 
Fabric and Deterrent Wire

17

Ground Each Fence Corner Post, 
Fabric and Deterrent Wire

17

14"x14"x6" J-Box

12"x2"x¼” Bus Bar

DC Surge Protection

Grounded to Shelter Ground Ring 
#2 AWG, bare, tinned, solid

2

26

5

2
E3 DC Power Entrance

From Roof-Mounted Solar Panels

20
Concrete Encased Electrode (UFER) in 

Shelter Foundation bonded to SGR

Ground Shelter Frame

27
Ground Shelter Frame
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Preliminary Design

Internal Grounding

16 Internal Perimeter Ground (IPG)

12 Ground Door to Doorframe 
and Doorframe to IPG

Master Ground Bus Bar (MGB)2

13 Ground Cable Ladder to MGB

Ground Exhaust Fan to IPG 12

Ground Battery Rack to IPG12

4-inch Gap Between IPG Conductors

14

Bond Cable Ladder Segments

22
Surge Protection Devices on Each 
RF Cable Bonded to MGB

DC Power Entrance with Surge Protection Devices
2
E3

Batteries

Construction Contractor to Ground 
Rack-Mounted Equipment
Rack Ground Bus Bars by Shelter Vendor17

12 Ground Vent to IPG

18
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Tower Structural Design – Typical Not For Construction
(To Be Provided By Contractor)
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37 ft.

Three Antenna Mounting Locations at 37 feet
1 BLM Antenna and

2 Cooperator Antennas 
with 6-foot Standoff Brackets

Three Antenna Mounting Locations at 24 feet
Three Cooperator Antennas 

with 6-foot Standoff Brackets

40-foot Tower

15 ft.

Shelter

3
S1

1
S1 40-Foot Self-Supporting 

Lattice Tower

Attached Climbing 
Ladder and Safety-Climb 4

S1 Attached Or Integrated 
RF Cable Support

5
S1

Stainless Steel RF 
Cable Anchors

36 in.

Waveguide Support 
Brackets in 36-inch 

Increments

2
S1 6-Foot Antenna 

Standoff Bracket

Preliminary Design

4
S1

3
S1

2
S1
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Tower Foundation Design – Typical Not For Construction
(To Be Provided By Contractor)
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Tower Assembly – Typical Not For Construction
(To Be Provided By Contractor)
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8

9

10

11

12

13

14

15

16

7
Internal Grounding Conductor: #6 AWG, green-jacketed, stranded, copper,  Paragraph 
3.1, Section 33 79 84 – Internal Grounding and Bonding Conductors
Internal Grounding Conductor: #2 AWG, green-jacketed, stranded, copper,  Paragraph 
3.1, Section 33 79 84 – Internal Grounding and Bonding Conductors
Internal Grounding Conductor: #1/0 AWG, green-jacketed, stranded, copper,  
Paragraph 3.1, Section 33 79 84 – Internal Grounding and Bonding Conductors
Internal Grounding Conductor: # 2/0 AWG, green-jacketed, stranded, copper,  
Paragraph 3.1, Section 33 79 84 – Internal Grounding and Bonding Conductors
Internal Grounding Conductor: # 3/0 AWG, green-jacketed, stranded, copper, 
Paragraph 3.1, Section 33 79 84 – Internal Grounding and Bonding Conductors
Ground Internal Ancillary Device: Paragraph 3.1 to 3.2, Section 33 79 84.13 – Bonding 
Equipment to the Internal Grounding System

Bonding Connection: Paragraph 2.2 and 3.3, Section 33 79 84 – Internal Grounding 
and Bonding Conductors
Internal Perimeter Ground: Paragraph 3.2, Section 33 79 84 – Internal Grounding and 
Bonding Conductors

Ground Rod: 5/8" diameter, 8-foot long, Paragraph 2.2 and 3.1, Section 33 79 83.13 – 
Grounding Electrodes
External Ground Bus Bar (EGB): Paragraph 3.2, Section 33 79 86 – Ground Bus Bars 
at Remote Facility (4"x12"x¼”)
Tower Ground Bus Bar (TGB): Paragraph 3.3, Section 33 79 86 – Ground Bus Bars at 
Remote Facility (4"x12"x¼”)
External Grounding Conductor: # 6 AWG, bare, solid, tinned copper, Paragraph 2.1, 
Section 33 79 83 – External Grounding Conductors
External Grounding Conductor: # 2 AWG, bare, solid, tinned, copper, Paragraph 2.1, 
Section 33 79 83 – External Grounding Conductors

Ground External Ancillary Device: Paragraphs 3.1 and 3.2, Section 33 79 20 – 
Bonding Ancillary Devices to the External Grounding System
Self-Supporting Ice Bridge Grounding: Paragraph 3.4, Section 33 79 20 – Bonding 
Ancillary Devices to the External Grounding System
Non-Self-Supporting Ice Bridge Grounding: Paragraph 3.5, Section 33 79 20 – 
Bonding Ancillary Devices to the External Grounding System

KEY NOTES:  INTERNAL GROUNDING (Remote Facility)

3

4

5

Non-Self-Supporting Ice Bridge Isolators: Paragraph 3.5, Section 33 79 20 – Bonding 
Ancillary Devices to the External Grounding System

(Remote Facility)

New Primary Surge Protection Device at service-entrance as specified in Section 26 
43 13 – Surge Protection Devices

New Electrical Service Disconnect Panel as specified in Paragraphs 2.2 and 3.2, 
Section 26 27 13 – Electricity Metering

Bond Cable Runway Segments: Paragraph 3.4, Section 33 79 84.13 – Bonding 
Equipment to the Internal Grounding System

Ground Cable Runway: Paragraph 3.4, Section 33 79 84.13 – Bonding Equipment to 
the Internal Grounding System

2

2

3

4

5

6

13

14

15

1

KEY NOTES:  EXTERNAL GROUNDING (Remote Facility)

1

Not Applicable

Master Ground Bus Bar (MGB): Paragraph 3.4, Section 33 79 86 – Ground Bus Bars 
at Remote Facilities (4"x12"x¼”)

Subsystem Ground Bus Bar at RF Entrance (SSGB): Paragraph 3.5, Section 33 79 86 
– Ground Bus Bars at Remote Facilities  (4"x12"x¼”)

Not Applicable

1 Common Building Grounding System: Paragraph 3.1, Section 33 79 86 – Ground Bus 
Bars at Remote Facilities

17 Rack Ground Bus Bar (RGB): Section 33 79 84.16 – Rack Ground Bus Bars

18 Ground Rack-Mounted Equipment: Paragraph 3.5, Section 27 11 16.20 – Equipment 
Installation in Racks and Cabinets

Electrical Service-Entrance Grounding - Neutral-to-ground bond at service-entrance: 
Paragraph 3.3, Section 26 27 13 – Electricity Metering2

3

New Electrical Panel Board: Section 26 24 16 – Panel Boards (100-Ampere)4

Belowground Electrical Service: Paragraph 3.2, Section 26 21 13 – Low-Voltage 
Electrical Service-Entrance (100-Ampere minimum) (Trench Paragraph 3.2F)5A

Ground Fence Corner Posts, Fabric and Deterrent Wiring: Paragraphs 3.2 and 3.3, 
Section 33 79 20 – Bonding Ancillary Devices to the External Grounding System
Ground Gate and Gate Posts: Paragraph 3.2 and 3.3, Section 33 79 20 – Bonding 
Ancillary Devices to the External Grounding System

Install New Self-Supporting Ice Bridge: Section 33 82 33.23 – RF Cable Ice-Bridge

Ground Solar Panels and Support Framework: Paragraphs 3.2 and 3.6, Section 33 79 
20 – Bonding Ancillary Devices to the External Grounding System

16

17

18

19

20

Shelter Ground Ring: Section 33 79 15 – Communications Shelter Grounding

Tower Ground Ring: Paragraph 3.2, Section 33 79 16 – Tower Grounding

7

8

External Grounding Conductor: # 1/0 AWG, bare, solid, tinned, copper, Paragraph 2.1, 
Section 33 79 83 – External Grounding Conductors

6 Not Applicable

25Ω Ground Resistance shall be 25 Ohms or Less. Ground resistance testing shall be as 
specified in Section 33 79 83.53 – Grounding Electrode System Resistance

(Remote Facility)

7

8

9

10

11

Cable Separation and Grouping: Paragraphs 3.4 Section 27 05 10 –  Cable and Wire 
Installation.
Cable Installation in Trays and Ladders: Paragraphs 3.5 Section 27 05 10 –  Cable and 
Wire Installation.
Securing Cables within Trays and Ladders: Paragraphs 3.6 Section 27 05 10 –  Cable 
and Wire Installation.
Cable Installation in Racks and Cabinets: Paragraphs 3.7 to 3.11, Section 27 05 10 –  
Cable and Wire Installation.
Securing Cables to Walls and Pipe-Masts: Paragraph 3.12, Section 27 05 10 –  Cable 
and Wire Installation.

1

2

3

4

5

New Equipment Rack: Section 27 11 16 – Equipment Rack

Equipment Rack Spacing Requirements: Paragraph 3.2, Section 27 11 16.13 – 
Equipment Rack/Cabinet Installation
Equipment Rack Anchoring (Standard): Paragraphs 3.3 and 3.4, Section 27 11 16.13 – 
Equipment Rack/Cabinet Installation
Equipment Rack Anchoring (Seismic): Paragraph 3.1, Section 27 11 16.13 – 
Equipment Rack/Cabinet Installation
Radio Equipment Installation in Racks and Cabinets: Paragraph 3.1, Section 27 11 
16.23 – Equipment Installation in Racks and Cabinets
Ancillary Equipment Installation in Racks and Cabinets: Paragraph 3.2, Section 27 11 
16.23 – Equipment Installation in Racks and Cabinets6

Dedicated 20-Ampere Circuit for Radio Equipment: Paragraph 3.3, Section 27 11 
16.23 – Equipment Installation in Racks and Cabinets6

12 Antenna Pipe-Masts: Shall be designed and installed in accordance with ANSI TIA/
EIA-222-G – Steel Antenna Towers and Antenna Supporting Structures

Interior Lighting: Paragraph 2.1 to 2.7, Section 26 50 00 – Lighting7

Exterior Lighting: Paragraph 3.3, Section 26 50 00 – Lighting8

Self-Supporting Tower Leg Grounding: Paragraph 3.3, Section 33 79 16 – Tower 
Grounding

Monopole Tower Grounding: Paragraph 3.4, Section 33 79 16 – Tower Grounding

9

10

Guyed Tower Leg Grounding: Paragraph 3.5, Section 33 79 16 – Tower Grounding11
Guy Anchor and Guy Wire Grounding: Paragraph 3.6, Section 33 79 16 – Tower 
Grounding12

13 RF Cable Routing and Support Below Ice Bridge: Paragraph 3.4, Section 33 82 33.23 
– RF Cable Ice Bridge

14 RF Cable Routing and Support on Tower: Paragraph 3.8, Section 33 81 13 – 
Communications Transmission Towers

RF Cable Grounding: Paragraph 3.12, Section 27 05 10 –  Cable and Wire Installation.21
RF Cable Surge Protection: Paragraph 3.13, Section 27 05 10 –  Cable and Wire 
Installation.22
Spare/Unused RF Cable Termination: Paragraph 3.14, Section 27 05 10 –  Cable and 
Wire Installation.23

15 Exhaust Fan: Paragraph 2.7, Section 13 34 18 – Prefabricated Communications 
Shelters

16 New Cable Ladder: Paragraph 2.10, Section 13 34 18-54 – Prefabricated 
Communications Shelters

17 RF Cable Entrance: Paragraph 3.15, Section 27 05 10 –  Cable and Wire Installation.

Facility Lightning Protection System: Section 26 41 00 – Facility Lightning Protection9

19
Ground Telephone Service Entrance: Paragraph 3.4, Section 33 79 86.13 – Ground 
Bus Bars at Occupied Facility

20
Concrete Encased Electrode (Ufer): Paragraph 3.2 C, Section 33 79 86.13 – Ground 
Bus Bars at Occupied Facility

KEY NOTES – Remote Facilities

Electrical Panel Board Grounding: Paragraphs 2.5 and 3.3, Section 26 24 16 – Panel 
Boards4A

Aboveground Electrical Service: Paragraph 3.2, Section 26 21 13 – Low-Voltage 
Electrical Service-Entrance (100-Ampere minimum)  (Clearance Paragraph 3.2 E)5B

RF Cable Entrance Panel Grounding: Paragraph 3.15 E, Section 27 05 10 –  Cable 
and Wire Installation.24

Ground Radial Conductor: Section 33 79 83.20 – Supplemental Grounding Electrodes.25

KEY NOTES:  RADIO FACILITY INFRASTRUCTURE
New Communications Tower shall be provided and installed as specified in Section 33 
81 13 – Communications Transmission Towers
New Prefabricated Communications Equipment Shelter shall be provided and installed 
as specified in Section 13 34 18 – Prefabricated Communications Shelter

1

2
New Pepro Communications Equipment Shelter shall be provided and installed as 
specified in Section 13 34 18.13 – Alum Shelter with Articulating Mast3
New Outdoor Equipment Cabinet shall be provided and installed as specified in 
Section 13 34 18.33 – Outdoor Equipment Cabinet4

External Grounding Device

Internal Grounding Device

Electrical Device

Radio Equipment or Ancillary

Active Key Notes Highlighted

Infrastructure

NOTE: Use only those Key Notes specifically referenced on the drawings and/or specifications. 
Active Key Notes have been highlighted on this Key Note reference sheet.

DC Power Surge Protection: Paragraph 3.3G, Section 26 31 00 –  Photovoltaic 
Collector System26
Shelter Frame Grounding: Paragraph 3.3 A Section, 33 79 15 – Communications 
Shelter Grounding27
Shelter Siding Grounding: Paragraph 3.3 B Section, 33 79 15 – Communications 
Shelter Grounding28




