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1.0 INTRODUCTION

WRPS is pursuing actions for vapor mitigation at the Hanford tank farms using a hierarchy of controls

(engineering controls, administrative controls, and personnel protective equipment). Among the 

engineering controls being examined are a new technology for the destruction of vapors, installation of 

new exhaust systems with higher flow rates and taller stacks, extensions of existing stacks, and 

acquisition and testing of a high volume, high velocity dilution fan. WRPS has also established special 

administrative controls for performing waste disturbing activities and has started an activity to reduce 

entries into the SST farms. Some work in the DST and SST farms will continue to require respiratory 

protection, and WRPS is pursuing several improvements in the application and use of respiratory 

equipment.  In addition, WRPS has been reviewing alternative SCBA equipment that is lighter and more 

comfortable to wear. WRPS also considered use of airline equipment to complement the use of SCBA in 

the tank farms, both in DST and SST Farms. 

The purpose of this report is to document the feasibility of using airline supplied air for work in the tank 

farms, and if a determination is made that airline use is feasible, to determine what work can 

accommodate that use safely.

2.0 APPROACH

A formal, documented evaluation of airline applicability for tank farm work activities, utilizing a group of 

volunteer, daily and weekly supplied-air users from Building Trades and HAMTC forces (i.e., laborers, 

teamsters, electricians, industrial hygiene technicians, health physics technicians, field work supervisors,

and construction managers), was performed at the Volpentest HAMMER Federal Training Center 

(HAMMER) followed by in-field testing at the 241-AP Tank Farm in the 200 East Area.  Airline equipment 

(i.e., bottle carts, Ska Paks, masks, hoses, etc.), currently owned by WRPS, was used to ensure a timely 

evaluation. In addition, the use of a trailer-supported airline system at DOE-RL’s 618-10 remediation 

site was considered as WRPS staff met with Iron Mountain staff to discuss details of their unsolicited 

proposal to install a “trailer supported” airline system at Hanford.

The approach included the following:

 Met with Iron Mountain to discuss details of its unsolicited proposal to install a “trailer-
supported” air supply system, using manifold stations with multiple airline connections, at 
Hanford. The intent of the meeting was to ensure WRPS fully understood Iron Mountain’s 
concept (note: WRPS ESH&Q and Construction Managers worked at 618-10 during airline use)

 Development of training course 020548, Tank Farms Airline System Training, which familiarized 

or re-familiarized field personnel with the use of airlines in a tank farm environment.  The 

overall objective was for the trainee to demonstrate the ability to inspect, don, complete work 

safely, respond to emergency situations, and doff industrial hygiene, radiation control, and 

supplied air respiratory (SAR) equipment while tethered to a breathing airline.

 Completion of training course 020548 in June 2017, which included classroom, hands-on and 

mock-up training scenarios at the HAMMER facility.  During the 16-hour course, multiple mock-

entry demonstrations were completed using three mockup scenarios.  The first one required 

instrument gauge recording, traversing several steps, and simulating a filter change out.  It also 

included an ‘emergency response to the loss of air’ event.  The second demonstration required 

instrument gauge recording, inspection of filters while managing their hoses, and a pit activity 
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using long-reach tools.  The third demonstration required instrument gauge recording, 

traversing several steps and shoveling dirt from one wheelbarrow to another wheelbarrow.

 Following completion of the training, personnel performed selected field activities on airlines in 

241-AP Tank Farm in August 2017.  These field activities included performance of WO-261825, 

AP Farm DST Flow Monitoring Equipment Installation, and WO-289359, AP Farm DST Flow 

Monitoring CAT.

Following the training, mockup demonstrations, and field activities, verbal and written feedback was 

provided by completion of team debriefs and evaluation forms.

3.0 SUMMARY – AIRLINE RESULTS

Airline feasibility, for use in tank farms, was evaluated by the end users and based on criteria such as, 

ease of use, airline management, durability, maintenance and the ability to perform 

light/moderate/heavy work (Attachment 1).  The criteria were rated using the following rating system. 

Along with the rating system, specific comments could be written to provide additional feedback.

Ratings:

 5 = Above Expectations

 4 = Slightly Above Expectations

 3 = Meets Expectations

 2 = Slightly Below Expectations

 1 = Below Expectations

 N/A = If outside of Evaluator’s scope of evaluation

In addition to completion of the written rating evaluation forms, a team debrief or post-job was 

performed at the end of each day.  The following are the results/observations from the documented 

evaluations and team debriefs for the mockup scenarios at HAMMER and the field trails in 241-AP Tank 

Farm.  See Attachment 2 for photos of the mockup training and field trials.

Mockup Scenarios at HAMMER Facility

The feedback/observations from the mockup scenarios included:

 The airline system met the users’ expectations as long as the task was relatively simple and 

stationary (i.e., centralized location).

 If the activity was centrally located and a longer duration task, the use of airlines may be 

prudent. Specific examples mentioned included termination of wiring, hand excavation, and 

long-term instrument monitoring.

 The use of the airlines was a nice reprieve from wearing SCBA for the same or similar tasks.

 Hose tendering/management was a critical support function for workers using airlines.  

Personnel noted that for every two airlines, that one person would be required to 

tender/manage the hoses.  If there were eight or more hoses then the ratio would increase (e.g, 

five or six hose tenders).  Also, additional ‘hose tenders’ may be needed based on the number 

of in-field equipment interferences or hose pinch points.

 Hose tenders utilized SCBAs for ease of movement.
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 Personnel were always carrying their coil of hose in one hand which limits how much 

equipment or instrumentation they can carry to actually perform the job.

 Hose set-up (e.g., marking, sleeving, laying hose out) and hose teardown (e.g., surveying, 

recoiling) is very time consuming so for short-duration activities the use of airlines is not 

efficient.

 Due to the rough terrain, hose connections would need to be re-sleeved every day.

 Storage of the hoses following work or at the end of the shift would be critical to prevent debris 

in the hose connections or deterioration from the environment (i.e., UV-exposure).

 If several people were on airlines at a central location and one person needed to quickly leave 

(e.g., not feeling well, elevated heart rate, etc.), it may take too much time to untangle hoses to 

allow for a prompt exit from the area. Rather, a better exit strategy in that situation may be for 

the individual to disconnect his/her airline and use a Ska Pak to exit the area.

 It was stated that while the mockup area did have some obstacles that required some 

maneuvering (e.g., pits, stairs, fence posts, etc.), the tank farms have much more aboveground 

equipment to move hoses around and through.  In general, personnel thought that airlines 

could be used for about 5-10% of the work activities inside the tank farm fence lines.

 As documented in WRPS-MOP-2017-1667, a Senior Manager, observing the mockups, 

concluded that demonstrations proved that there are certain applications where tethered 

airlines could be beneficial for operational efficiencies; however, in other areas the airline 

system would prove to be non-beneficial (e.g., mobile, in-farm operations greater than 50 feet).

 Personnel who used Carri-Air (i.e., SCBA bottle on a cart) were pleasantly surprised and would 

use it again.  They noted that:

o Pulling the SCBA bottle on the cart was preferred to having the bottle on their backs.

o Use of a short hose (25’) greatly reduced hose management issues.  

o The limited air supply (e.g., utilizes a 1-hr SCBA bottle) was a shortcoming. 

Field Trials in 241-AP Tank Farm

The field trials in 241-AP Tank Farm were designed to provide users with additional experience on the 

use of airline systems in a real tank farm environment. Selected routine, low-impact work packages 

were performed utilizing airlines. Following the successful completion of each work activity, workers, 

construction managers, and field work supervisors provided their feedback.

WO-261825, AP Farm DST Flow Monitoring Equipment Installation and WO-289359, AP Farm DST Flow 

Monitoring CAT were performed utilizing airlines.  The crew used the airline during the majority of the 

CAT testing which occurred over a three to four day period. Feedback from each day varied, but 

depending on available resources, two to three employees were deployed on airline throughout the day. 

The following specific observations were made during the CAT testing:

 The crew was able to complete the electrical portions of the CAT testing on airline.

 During the mechanical aspects of the job, users returned to SCBA due to the proximity to other 

workers and the difficulty of safely managing hoses with the increased personnel traffic.

 Airlines worked well for the small crew (two people) who entered the 241-AP Ventilation Pit 

(localized work location) to complete the CAT testing.  In addition, it was a straight path from 
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the air supply bottles to the 241-AP Ventilation Pit which eliminated any potential tank farm 

obstacles or pinch points.

The following general observations were made during performance of both 241-AP Tank Farm activities:

 The feedback received was favorable. 

 The users enjoyed the lighter load and the freedom of movement provided by being on an 

airline, in comparison to regular SCBA use in the farm. 

 Set up and ground obstacles often challenged the work evolutions.

 An increase in resources due to hose tendering is a necessity.  One hose tender per two lines is 

recommended and this increased the risk of exposure to more people; however, it might 

shorten the overall job duration due to longer stay times. 

 Some of the users stated that airlines should be used for limited movement activities.

4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the feedback and observations from the airline training, mockup scenarios, and field trials, the 

following can be drawn:

 Feedback: The users reported that they appreciated not having an SCBA bottle on their backs, 

thus reducing the potential for back strains and sprains.  Users also reported that they enjoyed 

the increased freedom of movement once they got to their specific work location.

o Conclusion: The use of the airline system meets the users’ expectations.

 Feedback: The work crew used the airline to satisfactorily complete the electrical portion of 

WO-289359, AP Farm DST Flow Monitoring CAT.

o Conclusion: The use of airlines provides another viable alternative to SCBA.

 Feedback: Airlines worked well for the small crew (two people) who entered the 241-AP 

Ventilation Pit (localized work location) to complete the CAT testing.  In addition, it was a 

straight path from the air supply bottles to the 241-AP Ventilation Pit which eliminated any 

potential tank farm obstacles or pinch points.

o Conclusion: The use of airlines would be beneficial for smaller work crews performing 

activities in a centralized location.

 Feedback: Users stated that for large crew-size activities such as pump replacements and/or pit 

jobs, increased issues with hose tending and tripping hazards are likely to occur.

o Conclusion: The use of airlines would not be recommended for large crew-size activities.

 Feedback: Hose set-up (e.g., marking, sleeving, laying hose out) and hose teardown (e.g., 

surveying, recoiling) is very time consuming.

o Conclusion: The use of airlines for short-duration activities is not efficient.

 Observation: In most cases, personnel using airlines need an attendant in SCBA to support 

mobility, to tender hoses, to carry materials, and to retrieve forgotten tools and/or equipment 

needed to complete a task.

o Conclusion: In most cases, personnel using airlines need an attendant in SCBA to 

complete work activities. 

 Feedback: It was stated that while the mockup area did have some obstacles that required some 

maneuvering (e.g., pits, stairs, fence posts, etc.), the tank farms have much more aboveground 
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equipment to move hoses around and through.  In general, personnel thought that airlines 

could be used for about 5-10% of the work activities inside the tank farm fence lines.

o Conclusion: Personnel could use airlines approximately 5-10% of the work activities 

inside the tank farm fence lines.

The following are the recommendations based on user’s feedback and experienced professional’s

observations and conclusions: 

 Add airlines to the list of viable options/tools to be evaluated during the team planning meeting, 

field walkdown and/or job hazard analysis development, for applicability to perform a specific 

job task.

 The use of airlines should be considered for activities that have the following attributes: small 

crew-size, long duration job, centralized work location, when mobility is not required, in low 

traffic areas, and where there are a minimum of aboveground obstacles.

 Maintain the current WRPS airline equipment inventory (i.e., bottle carts, airline hoses, masks) 

at present levels to support specific applications within the tank farms.

 Continue to monitor the use of airline applications to support tank farm work activities.  If 

airline use increases and additional inventory and/or options are warranted, then initiate further 

research into viable options and/or configurations such as recent DOE work at 618-10 Burial 

Grounds by CHPRC in which they utilized breathing air manifolds located near the work area.  

Another option would be the potential use of elevated air lines which would eliminate hoses 

from being entangled with tank farm obstructions.  
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5.0 ATTACHMENTS
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ATTACHMENT 1 – WRPS AIRLINE/SUPPLIED AIR EQUIPMENT EVALUATION FORM
Product Evaluated: Bottle Cart and Airline for Supplied Air Tank Farms Mockup/Training

EVALUATOR INFORMATION

Name: Job Title: Contractor: Date:

Daily Weekly Monthly
How often you use SCBA 
or airline for TF work

AIRLINE/SUPPLIED AIR RATING
Rating:
5 = Above Expectations
4 = Slightly Above Expectations
3 = Meets Expectations
2 = Slightly Below Expectations
1 = Below Expectations
N/A = If outside of Evaluator’s scope of 
evaluation

***For comparison purposes during this 
evaluation, please focus comments and 
recommendations on a compare / contrast of 
airline / supplied air use vs SCBA use 
currently implored at WRPS Tank Farms.

A Ease of Use / Work Activity Level

A1 Connect/Disconnect/Hookup: 1       2       3       4       5 N/A

Comments:

A2 Speed of don/doff/reentry: 1       2       3       4       5 N/A

Comments:

A3 Mask Comfort/Strain of Hoses: 1       2       3       4       5 N/A

Comments:

A4
Ability to Perform Light/Moderate Work 
Activities:

1       2       3       4       5 N/A

Comments:

A5 Ability to Perform Heavy Work Activities: 1       2       3       4       5 N/A

A6

Comments:

Section A Score: (A1 + A2+ A3 + A4 + A5) ÷ 
(Total Scored A1-A5) =

_________
N/A

B Features

B1 Regulator Configuration: 1       2       3       4       5 N/A

Comments:

B2 Airline Hose Management/Configuration: 1       2       3       4       5 N/A

Comments:
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B3 Ska-Pak Positioning/Comfort: 1       2       3       4       5 N/A

Comments:

B4 Ease of Motion/Visibility: 1       2       3       4       5 N/A

Comments:

B5 Audibility/Hearing/Speaking: 1       2       3       4       5 N/A

Comments:

B6
Section B Score: (B1 + B2+ B3 + B4 +B5) ÷ 
(Total Scored B1-B5) =

_________ N/A

EVALUATOR INFORMATION

Name: Job Title: Contractor: Date:

Daily Weekly Monthly

AIRLINE/SUPPLIED AIR RATING
Rating:
5 = Above Expectations
4 = Slightly Above Expectations
3 = Meets Expectations
2 = Slightly Below Expectations
1 = Below Expectations
N/A = If outside of Evaluator’s scope of 
evaluation

C Durability & Compatibility

C1 Meets WRPS Field Criteria: 1       2       3       4       5 N/A

Comments: Field Criteria refers to the need for 
WRPS to execute supplied air work at TF

C2 Maintenance and Laundering: 1       2       3       4       5 N/A

Comments:

C3 Ability to Decontaminate: 1       2       3       4       5 N/A

Comments:

C4 Component Durability: 1       2       3       4       5 N/A

Comments:

C5
Section C Score: (C1 + C2+ C3 + C4) ÷ 
(Total Scored C1-C4) =

________ N/A

Total Total Score All Sections: A6 + B6 + C5 = __________________

Comments:
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ATTACHMENT 2 –PHOTOS OF MOCKUPS AND FIELD TRIALS

Figure 1.  Mockup Demonstration at HAMMER – Dragging airlines to work 

location. 

Figure 2.  Mockup Demonstration at HAMMER – Using long-reach tools to 

remove equipment from a pit. 
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Figure 3.  Mockup Demonstration at HAMMER – Untangling airlines. 

Figure 4.  Mockup Demonstration at HAMMER – Carrying airline towards 

exit point.
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Figure 5.  Field Trial in 241-AP Tank Farm Ventilation Pit -

Performing AP Farm DST Flow Monitoring CAT.

Figure 6.  Field Trial in 241-AP Tank Farm - Performing AP Farm 

DST Flow Monitoring CAT in ventilation pit. 
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Figure 7.  Field Trial in 241-AP Tank Farm – Following 

exit from ventilation pit, exiting tank farm. 
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