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Site Tool Management 

All tools should be handled with care in 

a safe and secure manner on the job 

site. The following are best practices 

that should be implemented on the job 

site in regards to tool management: 

 Transport tools to the roof by means of roped tool buckets or bags to allow workers to 

climb ladders without tools in their hand, to prevent worker injuries, and to help 

preserve tools in good condition. Alternatively for single-story installations, implement a 

hand-off system of 3 workers-one roof, one ladder, one ground-to safely transport tools 

up and down the ladder. 

 Tool bags and buckets should always be secured to prevent tools from spilling out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

TRANSPORT TOOLS TO THE ROOF BY MEANS OF A 

ROPED BUCKET OR THREE PERSON HAND-OFF. 
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Fall Protection 

Overview 

GRID Alternatives is dedicated to implementing safe practices to prevent falls during the 

installation process. GRID Alternatives staff must be properly trained on recognizing the 

potential hazards of working on residential roofs with volunteers in order to avoid falls on the 

job. GRID Alternatives staff must also be trained in the proper use of fall protection systems and 

equipment. Staff must be advised that different fall protection regulations and standards apply 

as contingent on the purpose of site work: site survey, installation, inspection, and 

maintenance. These regulations and requirements are stated within and must be followed in 

accordance with GRID Alternatives safety policy on fall protection.  

General Site Survey and Inspection Policy 

As per OSHA fall protection standards, no fall protection is required during the initial pre-

contract site survey visit when GRID Alternatives staff evaluates the site. Similarly, fall 

protection is not required during the inspection of the system. Any evaluations or inspections 

undergone on the site prior to the installation or after the installation is complete do not 

require fall protection systems to be in place.9 However, GRID Alternatives mandates that 

extreme caution be exercised while staff 

conduct themselves at any height, although 

fall protection systems may not be required. 

Best practice is to inspect the roof structure 

from the attic first to verify support and 

identify any rot or termite damage. Do not 

get on any roofs that are suspected to not 

be structurally sound or safe. 

If the Site Supervisor does not feel safe or comfortable working on a roof with extreme pitch 

(greater than 6:12) without fall protection, do not do so! Measurements and photos can be 

taken from the ladder or ground.  

Steep Roofs 

The following equipment can be utilized to help prevent falls when conducting site visits 

without fall protection or to install or remove fall protection on steep roofs: 

Chicken Ladder System 

Chicken ladders hook to the peak of the roof and aid in climbing steep roofs. Chicken ladders 

                                                                 
9 29 CFR 1926.500 (a) (1) 

BEST PRACTICE IS TO INSPECT THE ROOF 

STRUCTURE FROM THE ATTIC FIRST TO 

VERIFY SUPPORT AND IDENTIFY ANY ROT 

OR TERMITE DAMAGE. DO NOT GET ON 

ANY ROOFS THAT ARE SUSPECTED TO NOT 

BE STRUCTURALLY SOUND OR SAFE. 
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serve as a means to increase a worker's safety while installing or removing fall protection but 

are never a means for an effective fall protection plan. Never use chicken ladders as an 

anchorage point as the equipment is not designed or rated to serve this purpose. For further 

resources on chicken ladder purchasing, please refer to the following: 

Acro Building Systems Chicken Ladder #11601 and #11610 

100% Fall Protection Policy 

For installation, clean-up work, maintenance, and troubleshooting, GRID Alternatives enforces a 

100% fall protection policy. In accordance with OSHA fall protection safety standards, GRID 

Alternatives requires that fall protection systems 

be implemented when any work is being 

conducted at or above 6 feet, or if staff and 

volunteers are in danger of falling into hazardous 

equipment.10 11 Upon arrival at the site, the 

Installation Supervisor is responsible for installing 

the appropriate fall protection system. In the best interests of volunteer safety, no volunteers 

are allowed on the roof top until a proper fall protection system is installed and secured by the 

Installation Supervisor or an authorized Team Leader.  

Equipment Inspection Protocol 

Checking and maintaining all fall protection-related equipment and devices is critical in 

preserving staff and volunteer safety. Using the equipment product’s literature as a reference 

guide, staff must routinely monitor the integrity of fall protection devices. Best practice to 

ensure regular equipment inspection is for the Site Supervisor to integrate the inspection into 

morning installation protocol by engaging volunteers in the process. Regular inspections of the 

equipment must be performed by construction staff. 

The following are general equipment control points 

for fall protection utilized on GRID Alternatives 

installations: 

  

                                                                 
10 29 CFR 1926.501 (b) (1) 
11 29 CFR 1926.501 (b) (8) (i) 

NO VOLUNTEERS ARE ALLOWED ON THE 

ROOF TOP UNTIL A PROPER FALL 

PROTECTION SYSTEM IS INSTALLED AND 

SECURED BY THE INSTALLATION 

SUPERVISOR OR AN AUTHORIZED TEAM 

LEADER.  

GRID ENFORCES A 100% FALL PROTECTION 

POLICY FOR INSTALLATION, CLEAN-UP 

WORK, MAINTENANCE, AND 

TROUBLESHOOTING. 
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Body Harnesses 

Webbing, D-rings, buckles, and grommets must all be inspected upon use during every 

installation. Key items to look for include damage to the fiber and metal components of the 

harness. Any harness with unusual and excessive wear and tear must be replaced by a harness 

of fair quality.  

Lanyards 

The primary items to examine for all types of lanyards 

include the metal snap hook and thimble. Carefully check 

all metal for any cracks, corrosion, or other damage. The 

latch on the snap hook must fit into place, firmly closing 

and locking into place. Check that the thimble and splice 

are secured together and no excessive wear and tear is 

present on the splice. All lanyard webbing and fiber must 

be thoroughly examined for deterioration. 

Self-Retracting Lifelines  

Several components must be checked when examining 

self-retracting lifeline devices including the frame, retraction, braking, and snap hook. The 

frame of the device must be intact, free of cracks and damage. The device’s retraction and 

braking mechanisms must be in working order and all webbing must be in a state that does not 

affect the integrity of the retraction and braking mechanisms. 

All equipment should be properly maintained and stored in clean, dry space. Please refer to fall 

protection product literature for specific equipment control instructions. 

Roof Types and Fall Protection Requirements 

GRID Alternatives installation staff must be prepared to implement proper fall protection 

systems based on the roof type present on the site. Roof structure, pitch, and other job site 

factors can affect the type of fall protection required to ensure staff and volunteer safety. The 

following are different roof categories with respective fall protection requirements listed 

within: 

Flat Roofs 

As per OSHA standards regarding walking-working surfaces, GRID Alternatives requires that 

staff and volunteers working on any open–sided surface six feet above ground must be 

protected by means of guardrails OR a personal fall arrest system.12  

                                                                 
12 29 CFR 1926.501 (a) (1) 

 
BEST PRACTICE TO ENSURE 

REGULAR FALL PROTECTION 

EQUIPMENT INSPECTION IS 

FOR THE SITE SUPERVISOR TO 

INTEGRATE THE INSPECTION 

INTO MORNING 

INSTALLATION PROTOCOL BY 

ENGAGING VOLUNTEERS IN 

THE PROCESS. 
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Flat Roofs with Parapets 

In accordance with OSHA fall protection standards, when GRID Alternatives staff and volunteers 

are working on flat roofs that include a low protective wall that is less than 39 inches in height, 

a guardrail system must be installed or a personal fall arrest device must be utilized.13 

Low-Slope and Steep Slope Roofs 

While working on any sloped roof, GRID 

Alternatives requires the use of guardrail systems 

with toe boards or personal fall arrest systems.14  

Personal Fall Arrest Systems 

In order to ensure staff and volunteer safety, GRID Alternatives requires the use of personal fall 

arrest systems for all roof top workers during the installation process unless otherwise 

protected by an alternative fall protection system.  GRID Alternatives utilizes the following 

personal fall arrest system components: body harnesses, lanyards, self-retracting lifelines, 

anchors, and connectors. Each component works together to satisfy OSHA personal fall arrest 

system requirements. As per OSHA requirements, personal fall arrest systems must achieve the 

following:  

 

(1) Completely halt the fall of the worker. 

(2) Not allow a worker to free fall for more than 

6 feet. 

(3) Be capable of arresting a force up to 1,800 

pounds. 

(4) Not allow the deceleration distance of the 

fall to exceed 3 1/2 feet. 

(5) Possess the structural integrity to support a worker falling 6 feet.15  

When implementing a personal fall arrest system on site, GRID Alternatives requires that 

workers be anchored and secured to a lifeline before getting off the ladder. Best practice for 

implementing this requirement includes installing an anchor and self-retracting lifeline near the 

top of the ladder. The most vulnerable position for a volunteer to fall is during the ladder/roof 

transition. By installing and implementing a personal fall arrest device near the top of the 

                                                                 
13 29 CFR 1926.502(b)(1) 
14 29 CFR 1926.501 (b) (10) (11) 
15 29 CFR 1926.502 (d) 

FLAT ROOFS WITH PARAPET WALLS LESS 

THAN 39 INCHES IN HEIGHT MUST 

IMPLEMENT A FALL PROTECTION SYSTEM. 

 
WHEN IMPLEMENTING A PERSONAL FALL 

ARREST SYSTEM, WORKERS MUST BE 

HOOKED INTO A LIFELINE WHEN 

TRANSITIONING ON AND OFF THE ROOF AT 

THE TOP OF THE LADDER.  
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ladder, this adds a heightened sense of security for volunteer workers as well as secures the 

individual in the case of a fall when mounting or descending from the roof.  

Body Harnesses 

Body harnesses are designed to work in conjunction with lanyards, self-retracting lifelines, 

anchors, and connectors to arrest workers in the event of a fall. When properly implemented, 

body harnesses will secure the worker during a fall, distributing the force of the fall through the 

thighs, pelvis, waist, chest, and shoulders. In order to safely and effectively utilize the body 

harness, GRID Alternatives construction staff are required to read and understand their 

respective harness instruction manual as well as guide volunteers on proper use of the body 

harness. Appropriate harness sizing and fit is critical to the proper implementation of a personal 

fall arrest system. GRID Alternatives construction staff are responsible for seeing that a wide 

range of harness sizes are always available on installations and checking that volunteers are 

fitted for a suitable harness. The harness should fit snugly so that it is not displaced when under 

tension and can properly support the body in the event of a fall. A loose harness may not work 

as intended. Best practice is for the Installation Supervisor to possess a personal body harness 

that is comfortable when custom fitted.  

Lanyards 

On GRID Alternatives installations, lanyards serve as a flexible line of rope that connect a 

worker between the body harness and an anchorage point. The stretch in a lanyard works to 

absorb the shock of a sudden stop in the event of a fall. OSHA requires that lanyards have a 

minimum breaking strength of 5,000 pounds and be kept clear from items that could cut or 

otherwise affect the rope’s webbing.16 To ensure proper use of lanyards, GRID Alternatives 

construction staff are required to read and understand the lanyard’s instruction manual and 

enforce the lanyard’s proper use on all installations.  

Shock-absorbing Lanyards 

Shock-absorbing lanyards specifically serve as a 

means to reduce the impact of a fall by 

extending no more than 3 ½ feet to absorb the 

arrest force as per OSHA personal fall arrest 

system requirements.17 OSHA specifications 

require that the arrest force be limited to 1,800 

pounds but shock-absorbing lanyards can limit the arrest force to as little as 900 pounds.18 The 

                                                                 
16 29 CFR 1926.502 (d) (9) 
17 29 CFR 1926.(d) (16) (iv) 
18 29 CFR 1926.502 (d) (16) (ii) 

GRID ALTERNATIVES CONSTRUCTION STAFF 

ARE RESPONSIBLE FOR SEEING THAT A 

WIDE RANGE OF HARNESS SIZES ARE 

ALWAYS AVAILABLE ON INSTALLATIONS 

AND CHECKING THAT VOLUNTEERS ARE 

FITTED FOR A SUITABLE HARNESS. 
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total distance of a possible fall must always be evaluated when implementing shock-absorbing 

lanyards on site. This estimate can be calculated by evaluating the following:  

 

Example: Determining Total Fall Distance with a Shock-absorbing Lanyard 

 

 

 

 

 

 

Self-Retracting Lifelines 

Self-retracting lifelines (also known as yo-yo’s) are cased deceleration devices that are secured 

between an anchorage point and a worker’s body harness. The cased device contains a cord 

that extends and retracts to simultaneously allow for a free range of motion while working but 

also locks in place if under tension to keep workers secured as well as arrest a fall. Like 

lanyards, self-retracting lifelines must have a minimum breaking strength of 5,000 pounds.19 

During installations, construction staff and volunteers must exercise caution to avoid crossing 

lines as this presents a safety hazard.  

Standard metal cable used in some retractable lifelines can damage PV module frames and may 

increase shock hazard. However, synthetic webbing used in other retractable lifelines may not 

be durable enough for use on abrasive asphalt-shingle roofs or against racking and module 

edges. Custom retractable lifelines can be ordered with a protective coating over the metal 

cable which provides a nonconductive layer. 

  

                                                                 
19 29 CFR 1915.159 (b) (4) 

Lanyard Length + Deceleration Distance + 

Worker’s Height + Safety Margin 

= 

Max Distance to Lower Level 

 

EXAMPLE TOTAL FALL DISTANCE 
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Anchors 

GRID Alternatives uses multiple anchor types throughout our offices to secure lanyards and 

self-retracting lifelines. In securing anchors to the roof it is critical that the fasteners pass 

through the initial layers of roofing material and into the actual support structure. Upon each 

installation, new fasteners should be utilized to secure down the anchors.  If anchors are 

modified or not installed correctly, rendering the anchor ineffective, this may compromise the 

safety and security of the worker utilizing the anchor in the event of a fall. OSHA requires that 

the anchor’s attachment point possess the structural capacity to support 5,000 pounds.20 One 

anchor must be installed for each anticipated 

roof worker including the Installation Supervisor 

and Team Leader so that there is only one 

worker to an anchor point at a time. The 

following highlights some anchor types seen in 

the field and their respective specifications: 

Miller RA 35-1 Roof Anchors (Recommended) 

Miller RA 35-1 roof anchors are strictly designed for use by only one person and rated 

for a maximum capacity of 310 pounds. Anchors must be secured to the identified roof 

member (rafter or truss) by means of three 1/4” x 2-1/2” lag screws or six 16d nails as 

per the manufacturer’s instructions.21  

Permanent Anchors 

Permanent anchors are a good choice particularly for new construction where they can be 

properly flashed and waterproofed. These anchors remain in place ready for use on future 

site visits. 

Connectors 

Connectors are the critical attachment points between different personal fall arrest system 

components. GRID Alternatives uses connectors that are already integrated into fall arrest 

system devices such as D-rings in harnesses, snap-hooks spliced or sewn into lanyards or self-

retracting lifelines, and O-rings on anchors. As per OSHA requirements, both D-rings and snap-

hooks must have a minimum tensile strength of 5,000 pounds.22 All snap-hooks must be 

designed to lock into place in order to prevent disconnection from the system. Unless designed 

for such use, snap-hooks must never be connected: 

                                                                 
20 29 CFR 1915.159 (a) (9) 
21 “Miller by Honeywell: Temporary Roof Anchors & Roofing Fall Protection System Kits: User Instruction Manual” 
22 29 CFR 1915.159(a)(3) 

ONE ANCHOR MUST BE INSTALLED FOR 

EACH ANTICIPATED ROOF WORKER 

INCLUDING THE INSTALLATION 

SUPERVISOR AND TEAM LEADER SO THAT 

THERE IS ONLY ONE WORKER TO AN 

ANCHOR POINT AT A TIME. 
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(1) Directly to webbing, rope, or wire. 

(2) To each other. 

(3) To a D-ring to which another snap-hook or connector is attached. 

(4) To a horizontal lifeline. 

(5) To any object which is incompatibly shaped in relation to the snap-hook such that the 

connected object could depress the snap-hook keeper and release itself.23 

Guardrail Systems 

Depending on the job site evaluation, guardrail systems may be used in lieu of a personal fall 

arrest system. Guardrail systems are passive systems that once installed, do not require much 

worker awareness or participation. They allow for freer range of movement and minimal roof 

surface penetrations. General OSHA guardrail requirements and guidelines enforced by GRID 

Alternatives include the following unless otherwise specified by the manufacturer24:  

 Guardrails must be installed on all fall edges where people will be working. 

 The top of the guardrail must be between 39 and 45 inches above the surface of the 

edge of the roof. 

 A mid rail must be installed in between the edge of the roof and the top of the guardrail 

at a height of no less than 21 inches. 

 All supporting rail posts should be at intervals not exceeding 8 feet.25 

 Gaps between guardrail end posts must not exceed 19 inches. 

 When toe boards are required, they must possess a minimum height of 4 inches and 

securely attach to the implicated platform. 26  

 The guardrail must possess the structural integrity to support 200 pounds of force 

without deflecting the rails in place. 

 The mid rail must possess the structural integrity to support 150 pounds of force. 

 Guardrail systems must structurally be free of any potential safety hazards.  

Based on the type of overhanging roof structure, an appropriate guardrail system must be 

installed in order to ensure staff and volunteer safety as well as minimize the amount of wear 

and tear the installation process imposes on the client’s home. The following is a list of 

guardrail product recommendations based on the type of overhanging roof structures or eaves:   

                                                                 
23 29 CFR 1926.502 (d) (1) 
24 29 CFR 1926.501 (b) (1) 
25 29 CFR 1926 Subpart M Appendix B 
26 29 CFR 1910.23 (e) (4) 
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Eaves with Gutters: HUGS Model 

 

 

 

 

 

 

 

Eaves without Gutters: HUGS Model 

 

 

 

 

 

 

 

 

Eaves without Gutters and with Fascia, Gable Ends/Rakes with Fascia: Red HUGS “RUGS” 

 

Product 

HUGS One LLC: 

HUG: Product # HB1001 

Detachable Stanchion: Product #ST42 

Hawaii Bracket 2 x 4: Product #H24 

Stanchion Clip: Product #ST42 Clip 

Product 

HUGS One LLC: 

Mini HUG: Product #HB1002 

Detachable Stanchion: Product #ST42 

Hawaii Bracket 2 x 4: Product #H24 

Stanchion Clip: Product #ST42 Clip 

Product 

Fall Protection Guardrail Systems LLC:  

Roof C-Clamp: Product #RCC120 
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Eaves with Covered Soffits or Gable Ends/Rakes without Fascia and Minimal Overhang: 

Ground or Surface Mounted Rails 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Product 

HUGS One LLC: 

Ground HUG Kit: Product #GH1002 

Ground HUG kit is conducive to heights from 2’4”to 12’4”: 

 (2) 72” Extensions: Product # E72 

 (1) 42” Detachable Stanchion: Product #ST42 

 (1) Wall Arm Bracket: Product #WAB1001 

 (1) Ground Mounted Bracket: Product #GMB1001 

Edge Bracket: Product #EMB1001 

Product 

HUGS One LLC: 

Stanchion HUG: Product #SH1001 

 

Product 

Fall Protection Guardrail Systems LLC: 

Basic Rail System: Product #BR100 
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Scaffolding 

GRID Alternatives permits the use of scaffolding as an acceptable means for a fall protection 

system assuming that the scaffolds are properly erected with appropriate guardrails in place. 

The following outlines the appropriate use and erection of scaffolding as an effective fall 

protection system.  

General Requirements 

In order to securely construct the scaffolding system, the Installation Supervisor must adhere to 

the following guidelines:  

 Footing or anchorage must be secured in a way that does not compromise the scaffold’s 

structural integrity; no unstable items can be used to support the scaffold. Use 

adequate sills as a foundation for the scaffold and securely fasten base plates to sill with 

screws or nails. 

 Once an initial scaffold level has been constructed, the system should be plumbed and 

leveled to enhance structural security. 

 The GRID Alternatives Installation Supervisor is responsible for overseeing any erection, 

moving, or dismantling of the scaffolding system. 

 Any scaffolding system erected 10 feet or more above ground is required to have both 

guardrails and toe boards 

installed on all open sides and 

ends of the platform.27 28 

 Any scaffolding system erected 

between 4 and 10 feet above 

ground is required to have guardrails installed on all open sides and ends of the 

platform except where a ladder may be attached. Additionally, toe boards are required 

if workers will be passing beneath the open sides.29 

 All platforms must be completely secured to prevent displacement; Planks can be 

cleated, restrained by hooks, or overlapped by 12 inches with the platform extended at 

least 6 inches over the centerline of the support.30   

 An appropriate and secured ladder must be provided to safely access the top of the 

scaffold. 31 

 For scaffolds with a height to base width ratio of more than four to one (4:1), guys, ties, 

                                                                 
27 29 CFR 1926.451 (g) (1) 
28 29 CFR 1926.451 (h) (2) (ii) 
29 29 CFR 1910.23 (c) (1) 
30 29 CFR 1926.451 (b) (4) 
31 29 CFR 1910.28 (a) (12) 

USE ADEQUATE SILLS AS A FOUNDATION FOR 

THE SCAFFOLD AND SECURELY FASTEN BASE 

PLATES TO SILL WITH SCREWS OR NAILS. 
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or braces shall be installed according to the scaffold manufacturer’s recommendations 

or at the closest horizontal member to the 4:1 height and be repeated vertically at 

locations of horizontal members every 20 feet or less for scaffolds 3 feet wide or less, 

and every 26 feet or less for scaffolds greater than 3 feet wide. The top guy, tie, or brace 

shall be placed no further than the 4:1 height from the top. Such guys, ties, and braces 

shall be installed at each end of the scaffold and at horizontal intervals not to exceed 30 

feet.32 

 Defective or damaged scaffolding 

equipment must be promptly 

removed and tagged for service 

or replacement.33  

 All guardrails must be installed in 

accordance with GRID 

Alternatives’ guardrail policy adhering to OSHA guardrail requirements as well as the 

manufacturer’s specifications.  

 The vertical distance between the working edge of the roof and the scaffold platform 

must not compromise the ability for a worker to safely dismount the roof onto the 

scaffolding system. The use of steps, stools, or other mounting devices are strictly 

prohibited between the scaffold platform and the working edge of the roof. 

 The horizontal distance between the working edge of the roof and the scaffold platform 

must be kept to a minimum and not compromise the ability for a worker to safely 

dismount the roof onto the scaffolding system. 

Warning Lines and Safety Monitoring Systems 

During a GRID Alternatives installation, the use of warning lines as a fall protection system is 

only permissible on flat roofs and when used in conjunction with a safety monitoring system. 

Warning lines must be placed 6 feet away 

from the edge of the roof in order to comply 

with OSHA standards and meet the following 

criteria34: 

 Be flagged at every 6 feet with high visibility material. 

 Be rigged so that the line is 34 to 39 inches from the walking/working surface. 

 Have a minimum tensile strength of 500 pounds. Plastic caution tape supported by 

                                                                 
32 29 CFR 1926.451 (c) (1) 
33 29 CFR 1910.28 (a) (6) 
34 29 CFR 1926.502 (f) 

THE USE OF STEPS, STOOLS, OR OTHER 

MOUNTING DEVICES ARE STRICTLY PROHIBITED 

BETWEEN THE SCAFFOLD PLATFORM AND THE 

WORKING EDGE OF THE ROOF. 

WARNING LINES MUST BE PLACED AT LEAST 6 

FEET AWAY FROM THE EDGE OF THE ROOF IN 

ORDER TO COMPLY WITH OSHA STANDARDS. 
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traffic cones is not an acceptable 

warning line system.  

 Be attached to each stanchion so 

that the tension on one section 

of the line will not cause an adjacent stanchion to tip over. Stanchions must be able to 

support a force at least 16 pounds applied horizontally in the direction of the roof edge 

without tipping over. 

A proper safety monitoring system consists of an active, dedicated competent person (a Team 

Leader authorized by the Installation 

Supervisor trained in recognizing fall 

hazards) working to prevent fall hazards 

by careful observation and 

communication with GRID Alternatives 

staff and volunteers.35 The safety 

monitor must be on the same working 

plane and shall not have other responsibilities that could distract the monitor’s attention from 

the monitoring function.  

Skylights & Holes 

When working on roofs with skylights or holes GRID Alternatives requires that Installation 

Supervisors follow the following protocol in order to ensure worker safety when working 

around such spaces: 

 Skylights and holes must be guarded with a skylight screen meeting OSHA criteria or by 

erecting a guardrail on all exposed sides of the opening.36  

 The OSHA compliant skylight screen must be capable of withstanding a force of 200 

pounds applied perpendicularly without deflecting in a capacity that could break a glass 

below. The screen must consist of a grillwork with openings not exceeding 4 inches long 

or slat-work with openings not exceeding 2 inches in width with an unrestricted 

length.37  

Working in Attics 

In order to reduce the risks of falls while conducting work inside attics, GRID Alternatives 

requires an initial evaluation of the space to be included as part of the site visit hazard analysis. 

                                                                 
35 29 CFR 1926.502 (h) (1) 
36 29 CFR 1910.23(a)(4) 
37 29 CFR 1910.23(e)(8) 

PLASTIC CAUTION TAPE SUPPORTED BY TRAFFIC 

CONES IS NOT AN ACCEPTABLE WARNING LINE 

SYSTEM.  

IT IS REQUIRED THAT WARNING LINE SYSTEMS ARE 

USED IN CONJUNCTION WITH A TEAM LEADER 

SERVING AS THE OFFICIAL SAFETY MONITOR 

THROUGHOUT THE DURATION OF THE 

INSTALLATION. 
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The hazard space must be evaluated for the following: 

1) Determine if the structural integrity of the truss chords and ceiling joists possess the 

capacity to support workers safely. 

2) Identify any further fall hazards such as exposed nails, cables, wires, low-hanging rafters 

or cross-beams, hot conditions, poor lighting, or truss chords hidden by deep insulation. 

If hazards are identified, GRID Alternatives requires that protective measures be taken as 

compliant with OSHA rules and regulations regarding fall protection and walking-working 

surfaces. 

Fall Protection & Rescue Plan  

GRID Alternatives requires that a written Fall Protection and Rescue Plan be included in the Site 

Safety Plan. A detailed list of fall protection equipment including type and quantity must be 

documented as well as a strategic plan that indicates where fall protection equipment will be 

installed. In the event of a fall, the following steps can be taken by the Installation Supervisor to 

respond effectively to the emergency situation:  

1) Call 911 and report the injury and site location. 

2) Stop all installation work and ask volunteers not to crowd the injured worker. 

3) Evaluate if the emergency situation allows for safe access to the suspended worker 

through use of a ladder and appropriate fall protection by the Installation Supervisor. 

Rescue ladders should be 

immediately accessible. If safe 

access is not possible, determine 

how long it will take for a trained 

fire or rescue unit to arrive. If the 

rescue team’s response time is 

anticipated to be more than 5 

minutes, be aware that medical 

attention may become necessary. Suspension trauma poses a serious threat on the 

implicated victim and immediate rescue of the worker is critical. Trauma relief steps can 

aid in self-rescue. 

4) Communicate with the worker implicated in the fall. 

5) Evaluate and establish the implicated worker’s state of consciousness. 

6) Evaluate and establish if the implicated worker has been injured in the fall. 

7) Comfort and monitor the implicated worker throughout the emergency. 

8) Follow all other general guidelines in the standard Emergency Response Plan. 

GRID ALTERNATIVES REQUIRES THAT A WRITTEN 

FALL PROTECTION AND RESCUE PLAN BE INCLUDED 

IN THE SITE SAFETY PLAN. THIS INCLUDES A 

DETAILED LIST OF FALL PROTECTION EQUIPMENT 

AND A STRATEGIC PLAN THAT INDICATES WHERE 

FALL PROTECTION EQUIPMENT WILL BE INSTALLED. 



38 
 

Ladders 

Ladder Placement 

When erecting ladders, the GRID Alternatives Installation Supervisor is responsible for making 

sure the ladder is securely fastened with both feet placed 

on a level surface. An unsecure ladder should never be left 

unattended. During erection, exercise caution to ensure 

that the ladder does not come into contact with electrical 

lines or windows. Proper ladder angle is 4 to 1, meaning 

that for every 4 feet of elevation, the ladder’s base should be set out 1 foot. The ladder must be 

placed with a 3 foot extension past the eve meaning that there is a 3 rung minimum that 

extends.38  

Extension Ladder Erection 

The following steps serve as a best practices guide for safely erecting extension ladders: 

1) The ladder should be closed. Position the ladder with the base section on top of the fly 

section. Block the bottom of the ladder against the base of the structure. 

2) Make sure there is clearance and no electrical lines are overhead. Carefully “walk” the 

ladder up until it is vertical. Keep your knees bent slightly and your back straight. 

3) Firmly grip the ladder, keep it vertical, and carefully move back from the structure about 

one quarter the distance of the ladder’s working length. This allows you to place it at the 

correct angle against the structure. 

4) Raise the fly section. After the bottom rung of the fly section clears the bottom rung of 

the base section, place one foot on the base rung for secure footing. 

5) Lean the ladder against the structure. The distance from the base of the ladder to the 

structure should be one quarter the distance of the ladder’s working length. Make sure 

the ladder extends three feet above the top support points for access to a roof or other 

work level. Both rails should rest firmly and securely against the structure. 

Methods for Securing Extension Ladders 

As compliant with GRID Alternatives ladder safety policy, extension ladders must always be tied 

down and secured to a structurally sound support. The following are examples of products 

available to securely fasten extension ladders at a residential job site. Manufacturer’s 

instructions should be followed accordingly to comply with the product’s intended purpose. 

                                                                 
38 29 CFR 1926.1053 (b) (1) 

AN UNSECURE LADDER 

SHOULD NEVER BE LEFT 

UNATTENDED. 



39 
 

Ladder Stability Anchor 

Guardian Fall Protection’s Ladder Stability Anchor Part # 10808 is specifically designed to 

comply with OSHA standards for securing ladders to roofs. This product can firmly attach to 

fascia board or rafters and is used in combination with either 2 or 3 foot long Velcro straps to 

secure extension ladders in place.  

C Clamps 

C clamps can be tightly fastened to fascia board or rafters and used in combination with tie-

downs to secure the ladder to the roof and prevent side-to-side movement. 

Example Reusable 2 x 4 Anchor 

When working on houses with no exposed rafter or fascia boards, alternatively a 32” length 2 x 

4 can be rigged as a reusable anchor: 

(1) Screw 2 3/8” x 2” eye screws into the 2 x 4 length. 

(2) Screw the 2 x 4 to the roof with 3” deck screws. 

(3) Tightly secure the ladder to the eye screws with appropriately rated rope or ratcheting 

straps. 

Gutter Mounts 

In order to minimize gutter wear and tear during extension ladder erection as well as ensure 

ladder stability, the following products are available to work in conjunction with standard 

ladder tie-off procedures: 

Moheco Pro Ladder-Dok 

Moheco Pro Ladder-Dok fits inside 5" or 6" gutters and distributes the weight of the ladder 

onto the fascia rather than the gutter. The guard serves as an excellent buffer and helps 

stabilize and support the ladder. 

Ladder-Max Ladder Standoff Stabilizer 

Ladder-Max Ladder Standoff Stabilizer provides a standoff extension between the ladder and 

the roof in order to protect gutters and shingle edges from typical damage caused when 

erecting an extension ladder against a house. This application is also helpful for increased 

comfort and stability when mounting and dismounting the roof from the ladder.  

Ladder Mounting  

All GRID Alternatives staff and volunteers are required to follow standard ladder safety 

practices when mounting and dismounting the equipment. Staff and volunteers must be 

trained to always face the ladder and maintain three points of contact with the ladder rungs 
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while ascending and descending.  Ladder extensions like the Guardian Fall Protection 10800 

Safe-T Ladder Extension System allow for workers to step through the top of the ladder rather 

than around and provide handrails for mounting and dismounting the ladder at the roof level. 

The rungs that fall at or above roof level should never be mounted. When transporting items to 

and from the roof, use a roped bucket or 

three workers (one ground, one ladder, one 

roof) to move the items safely. In order to 

prevent falling hazardous objects from 

coming into contact with a ground worker, 

no tools or other items should ever be 

resting on or near the top of the ladder.  Only one worker is permitted to be on the ladder at 

any one time. Be aware of ladder load weight capacity which is typically 300 pounds. If 

performing work on a ladder, it is extremely important not to overreach. Overreaching can lead 

to serious fall-related accidents. 

Inspection 

As with all construction-equipment, ladders must be inspected regularly to ensure that they do 

not pose a safety threat to staff and volunteers climbing or working around the equipment. If 

defects are identified, the ladder must be immediately replaced.  

  

 

 

 

 

 

 

 

 

 

IF PERFORMING WORK ON A LADDER, IT IS 

EXTREMELY IMPORTANT NOT TO 

OVERREACH. OVERREACHING CAN LEAD TO 

SERIOUS FALL-RELATED ACCIDENTS.  



41 
 

Electrical 

Overview 

Electrical safety is the foundation of GRID Alternatives’ work. Proper electrical safety habits are 

critical in the installation of small-scale solar-electric systems as GRID Alternatives ties all 

systems into the electric utility grid. Residential service panels receive 120/240 VAC from the 

utility grid and it is essential that GRID Alternatives construction staff are properly trained in 

electrical safety as our systems are installed and tied into the utility via the main AC service 

panel. The following outlines GRID Alternatives electrical safety policies as compliant with OSHA 

and National Electrical Code (NEC). 

Definition of “Qualified Person”  

GRID Alternatives electrical work 

specifically conducted in the main AC 

service panel is strictly limited to a 

“Qualified Person.” NEC defines a 

qualified person as “one who has skills 

and knowledge related to the 

construction and operation of electrical equipment and installations and has received safety 

training to recognize and avoid the hazards involved.”39 During GRID Alternatives installations, 

the Installation Supervisor or an authorized licensed electrician are the only individuals 

permitted to work in the main service panel and for all intents and purposes are considered the 

designated “Qualified Person” for electrical work. 

Exposure and Energized Work 

GRID Alternatives electrical policy encourages limited exposure to energized sources at all times 

during the installation process. Working with energized sources increases the risk of exposure 

to electrical hazards and can impose a fatal threat on staff and volunteer safety. As compliant 

with NEC, GRID Alternatives requires that if physically within 3 feet 6 inches of an open, 

energized service panel or inverter, 

workers and observers must wear safety 

glasses and insulated gloves with leather 

protectors and use insulated tools. 

Testing and troubleshooting are the only 

electrical tasks that must be performed 

                                                                 
39 NFPA 70E Article 100 

DURING GRID ALTERNATIVES INSTALLATIONS THE 

INSTALLATION SUPERVISOR OR AN AUTHORIZED 

LICENSED ELECTRICIAN ARE THE ONLY INDIVIDUALS 

PERMITTED TO WORK IN THE MAIN SERVICE PANEL. 

IF PHYSICALLY WITHIN 3 FEET 6 INCHES OF AN 

OPEN, ENERGIZED SERVICE PANEL OR INVERTER, 

WORKERS AND OBSERVERS MUST WEAR SAFETY 

GLASSES AND INSULATED GLOVES WITH LEATHER 

PROTECTORS AND USE INSULATED TOOLS. 
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energized. For other tasks such as removing a dead front or installing a circuit breaker or 

conduit, either the main must be shut off or the installer must be wearing the required PPE. 

Insulated gloves and tools must be rated to at least 500 volts. Gloves must be inspected 

regularly as per the manufacturer's specifications. Remember that insulated gloves and tools 

that are worn or damaged can potentially render the product ineffective, failing to protect the 

user in a case of shock. Insulated gloves should be sent to the manufacturer for testing every 6 

months. 

Lockout/Tagout Procedure 

GRID Alternatives requires the 

implementation of lockout/tagout kits 

on all installations during any system 

wiring. It is the responsibility of the 

Installation Supervisor to lock off all 

hazardous energy sources in order to 

ensure staff and volunteer safety during the installation process. All offices have been provided 

with lockout/tagout kits that are required in order to comply with OSHA and NEC 

lockout/tagout regulations.  

A proper lockout/tagout kit must include the following:  

 4 homerun lockout containers – Electrical tape is not an acceptable method of “locking 

out” homerun connectors. 

 1 breaker lockout device 

 5 locks with unique keys 

 2 tagout labels 

Micro Inverter System Lockout/Tagout Protocol 

In systems with micro inverters, GRID Alternatives requires that AC sources/the main service 

panel be isolated during junction box and AC disconnect wiring and until the system is ready for 

testing. This can be executed by implementing one of the following systems: 

1) Lockout and tag the entire main service panel when no one is working inside. 

2) Do not install the solar breaker until after the junction box and AC disconnect have 

been wired and are closed. Lock the removed solar breaker until ready for installation. 

3) If the solar breaker has already been installed, lockout and tag the breaker until the 

junction box and AC disconnect have been wired and are closed and the system is ready 

for testing. 

ALL OFFICES HAVE BEEN PROVIDED WITH 

LOCKOUT/TAGOUT KITS THAT ARE REQUIRED IN 

ORDER TO COMPLY WITH OSHA AND NEC 

LOCKOUT/TAGOUT REGULATIONS. 

ELECTRICAL TAPE IS NOT AN ACCEPTABLE METHOD 

OF “LOCKING OUT” HOMERUN CONNECTORS. 
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Central Inverter System Lockout/Tagout 

Protocol 

In systems with central inverters, GRID 

Alternatives requires that AC 

sources/the main service panel and DC 

sources/the homerun connectors be isolated during junction box, inverter, and disconnect 

wiring and until the system is ready for testing. AC sources can be isolated same as micro 

inverter protocol. DC sources can be isolated by implementing one of the following systems: 

1) Lockout and tag all homerun connectors immediately after crimping. 

2) Do not install homerun connectors until the junction box and inverter have been wired 

and are closed.  

It is the responsibility of the Installation Supervisor to lockout and tag all necessary energized 

sources and maintain the key in a safe location.  

Working Space 

Sufficient working space is critical when working in electrical services. Before beginning work on 

any electrical service, the qualified person must ensure that satisfactory working space is 

available to comply with NEC. NEC working space regulations include the following when 

working on 120/240 volt single-phase systems40: 

1) A workspace depth of at least 36 inches must be available from the electrical service. 

2) A workspace width of at least 30 inches must be available from the electrical service. 

Crowding the electrical working space can cause potential safety hazards for both the qualified 

person working on the service as well as volunteers. It is the responsibility of the authorized 

qualified person to communicate to volunteers and staff an appropriate distance of at least 3 

feet 6 inches at which to observe and learn.  

Overhead power lines can carry high voltage and pose fatal electrocution risks in addition to 

burns and fall hazards. When possible, stay at least 10 feet away from overhead power lines or 

service mastheads and use fiberglass ladders when working nearby. 

Safe Methods for Working in the Electrical Service 

By following the above electrical safety guidelines, exposure to potential hazards can be 

significantly reduced and prevented. Here is a summary of best practices to adhere to while 

                                                                 
40 NEC 2011, Table 110.26 (A) (1) 

IT IS THE RESPONSIBILITY OF THE INSTALLATION 

SUPERVISOR TO LOCKOUT AND TAG ALL DC AND AC 

ENERGY SOURCES AND MAINTAIN THE KEYS IN A 

SAFE LOCATION. 
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working in the main service panel: 

 Turn off and lock/tag the circuit on which you are working. 

 Test the voltage of the circuit before proceeding to verify that the circuit is off. 

 When turning breakers on and off, always stand to the side of the main service panel 

and turn your head away to prevent exposure to a potential arc flash. 

 Always wear insulated gloves with leather protectors to protect your hands from 

electrical shock as well as sharp edges from handling wires or other equipment. 

 Always wear safety glasses to protect your eyes from various potential hazardous 

elements. 

 Maintain clear communication with those working on the roof to ensure that all 

electrical sources are properly isolated to prevent shock exposure.  

Safe Methods for Working in the Junction Box 

As with working in the main service panel, junction box wiring can also pose an electrical safety 

threat if the guidelines listed within are not followed. Here is a summary of best practices to 

adhere to while working in the junction box: 

 Verify that all implicated electrical conductors have been isolated by following the 

appropriate lockout/tagout protocol. 

 Handle exposed wires cautiously during a wire pull. Wire pulls can subject the 

implicated worker to cuts and burns if appropriate PPE is not implemented. 

 Maintain clear communication with those working on the ground and roof to ensure 

that all electrical sources are properly isolated to prevent shock exposure.  

Safe Methods for Disconnecting Module Connectors 

Use a DC amp clamp meter to confirm there is no current in the string before disconnecting any 

module connectors. 

Equipment Inspection 

All electrical-related equipment and PPE must be regularly inspected including: DC amp clamp 

meters, insulated gloves, and insulated tools. Please see manufacturer’s instructions for 

equipment inspection guidelines.  
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Ground Disturbance 

In the event of grounding electrode/ground rod installation, trenching, or ground mount 

racking installation, notify underground service alert to locate any gas, electric, water, or other 

service lines. Proceed with caution and only use hand tools within 24” of any flagged 

underground service lines. Call 811 at least 2 days before digging or for state specific 

information on digging, go to http://www.call811.com/state-specific.aspx.   

http://www.call811.com/state-specific.aspx
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Transportation 

Motor Vehicle Safety 

Motor vehicle safety is a critical component of ensuring the success of GRID Alternatives’ safety 

program. The safe operation of GRID Alternatives vehicles must always be considered when 

driving for work purposes. All state traffic laws are firmly enforced under GRID Alternatives 

motor vehicle policy.  The following highlights key practices to be observed when operating 

vehicles in order to ensure staff, volunteer, and public safety. 

Safe Driving as Recommended by the Department of Transportation41 

Cutting in Front 

Cutting in front of other vehicles can put yourself and surrounding drivers at risk for an 

accident. Stay cognizant of all moving vehicles on the road so as to avoid braking situations for 

all drivers and pass other vehicles with care. 

Watching Blind Spots 

When passing large commercial vehicles, stay aware of the respective vehicle’s blind spots. 

Drivers of large commercial vehicles are restricted from obtaining clear access to the front, 

back, and sides of their vehicle. In order to avoid an accident, stay clear of these areas of 

neighboring moving vehicles and be sure that the driver has clear visual access to your vehicle. 

Inattentive Drivers 

Inattentive drivers are those that are 

not fully engaged in vehicle safety. 

Not paying attention while driving 

imposes a safety threat on the driver 

as well as the general public. Stay 

aware of the possibility of inattentive 

drivers on the road and maintain full 

focus on your driving at all times. If you need to attend to another activity such as, but not 

limited to, talking on the phone, texting, or using a smart phone, pull over in an appropriate 

space to execute those tasks. 

 

 

                                                                 
41 U.S. Department of Transportation, Federal Motor Carrier Safety Administration, “Share the Road Safely,” 
www.sharetheroadsafely.org 

IF YOU NEED TO ATTEND TO ANOTHER ACTIVITY 

SUCH AS, BUT NOT LIMITED TO, TALKING ON THE 

PHONE, TEXTING, OR USING A SMART PHONE, PULL 

OVER IN AN APPROPRIATE SPACE TO EXECUTE 

THOSE TASKS. 
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Aggressive Drivers 

Stay aware of aggressive drivers not following safe driving practices on the road. They can put 

themselves and others at risk through reckless driving behavior. Likewise, always implement 

mindful driving practices in order to keep yourself and others safe on the road. 

Buckling Belts 

GRID Alternatives safety policy requires the use of seat belts by all passengers while operating 

organization vehicles. In the event of an accident, seat belts prevent passengers from striking 

the steering wheel or the windshield, being thrown around, and from being ejected from the 

car.  

Securing Loads 

Proper load securement is critical in order to keep yourself, passengers, drivers, and the general 

public safe. Not properly securing loads can result in a fatal accident. A load is secure when no 

loaded equipment can slide, shift, or fall onto the roadway, or become airborne. The following 

are practices that must be implemented in order to avoid load-related accidents:  

 Secure all equipment and materials to prevent movement forward and backward, side 

to side, and up and down. 

 Secure all equipment and materials against the wind and other forces that can cause the 

items to become airborne. 

 Use appropriate tie-downs to secure your loads. 

 Drivers should always check loads before driving off to ensure all items are securely 

fastened. 

Here are some helpful tips for securely 

fastening loads to your vehicle: 

 Place lighter items in the bottom 

of the load so that heavier items 

can help hold them down. 

 As best practice, keep the load below the top edge of the truck. 

 Block items against each other or bundle them together to minimize shifting and 

movement. 

 Place tall items against the back of the cab. 

 Lay tall items flat in the truck bed or trailer. 

 Securely seal all boxes, bags, and garbage cans to keep contents from blowing away. 

DRIVERS SHOULD ALWAYS CHECK LOADS BEFORE 

DRIVING OFF TO ENSURE ALL ITEMS ARE SECURELY 

FASTENED. 
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 Wrap straps through and around items such as ladders. Secure the straps to anchor 

points in the bed of the truck or on ladder racks. 

 Strap similarly shaped items together, i.e. square (rails) or round (conduit). Best practice 

is to use a ladder rack container to secure rails and conduit. 

 Strap small items together and/or cover them with a tarp. Place items such as hand 

tools in the cab of the truck or in a toolbox secured to the bed of the truck. 

Be sure to have appropriate and ample tie-downs available to secure loads such as the 

following: 

 Webbed straps with tightening ratchets 

 Webbed lashing straps 

It is important to note that bungee cords should never be used as a primary tie-down for loads. 

Driving under the Influence 

GRID Alternatives strictly prohibits the use of drugs or alcohol before or during the operation of 

any organization vehicles.  
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Hazard Communication 

Overview 

In the context of occupational safety in the U.S., hazard communication refers to the United 
Nations Globally Harmonized System of Classification and Labeling of Chemicals, Revision 3.42 
As per OSHA laws and regulations which are consistent with the aforementioned legislation, 
GRID Alternatives mandates that all toxic substances used during the installation process be 
accompanied with the product’s “Material Safety Data Sheet” (MSDS) which specifies 
information regarding the potential hazards of chemicals present in the product.43 GRID 
Alternatives is responsible for communicating information on chemical hazards present on the 
jobsite and providing an effective means of protection for all staff and volunteer workers 
against harmful substances. The Installation Supervisor is responsible for ensuring that MSDSs 
are available on site for all toxic products being used or that may be used in the case of an 
emergency. 

Material Safety Data Sheets (MSDSs) 

GRID Alternatives specifically keeps on file MSDSs for products that are often used or have been 
used in the past during the installation process. MSDSs for all chemical products can be found 
at the following location on the server: 

"O:\OSHA & Safety\Material Safety Data Sheets - Shortcut.lnk" 

Installation Supervisors are required to read and understand the content within all MSDSs for 
any chemical product on the job site. MSDSs provide critical information such as the following: 

 Product and company identification 

 Emergency overview 

 Potential health effects 

 Signs and symptoms of overexposure 

 Medical conditions aggravated 

 Routes of entry 

 Composition and information on ingredients 

 First aid measures 

 Fire-fighting measures 

 Accidental release measures 

 Handling and storage 

 Exposure controls and personal protection 

 Ecological information 

 Disposal considerations 

 Transport information 

 

                                                                 
42 29 CFR 1910.1200 (a) (1) 
43 29 CFR 1910.1200 (b) (1) 
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Appendix 

Appendix A: Safety Talk 

Appendix B: Job Hazard Analysis 

Appendix C: Emergency Response Plan 

Appendix D: Sample Site Safety Plans 

Appendix E: Incident Report Forms 

Appendix F: PPE Compliance Inspection Log 

Appendix G: Sample Equipment Price List 

Appendix H: Safety Compliance Checklist 
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