Madison Arm Fire 2007 ANS Decontamination of Engines and Tenders: Lessons Learned
Prepared by Clint Sestrich; Gallatin National Forest

Introduction

Fire engines and tenders servicing the Madison Arm Fire on the Hebgen Lake Ranger District during June and July 2007 drafted water from the Madison River known to be infested with New Zealand mud snails and potentially infected with whirling disease.  Because these aquatic nuisance species (ANS) pose a serious ecological and economic threat wherever they are introduced, it was imperative to disinfect engines and tenders during demobilization.
An attempt was made to disinfect fire engines and tenders to prevent the spread of ANS using a commercial car wash.  This method was inconvenient as vehicles had already stopped once at an underbody weed/wash station located at the fire camp.  Also adding quarters to activate the car wash and waiting for patrons was time consuming.  In addition, the car wash water was not heated sufficiently to effectively kill ANS.  For these reasons, commercial car washes are not an efficient or effective means of disinfecting engines or tenders to prevent the spread of ANS.  
To disinfection engines and tenders effectively and efficiently, a local vendor was hired to supply and operate a heated wash unit in conjunction with a weed wash unit at the fire camp.  
Methods

The heated wash unit consisted of two gasoline pumps each fitted with a diesel heater and a 1200 PSI wand supplied by a 350 gallon holding tank and portable 1000 gallon soft-sided tank.  The unit also had two 55 gallon holding tanks capable of holding and pumping chemicals approved for killing ANS such as quat128, though no chemicals were used in this operation. A tarp with a low spot dug to accommodate a sump pump contained water and distributed it away from the site to prevent a mud bog from forming.
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Photo 1.  Mobile heated pressure washer with two gasoline pumps, two diesel heaters, 350 gallon holding tank, two 55 gallon chemical tanks, and two 1,200 psi wands.
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Photo 2.  Mobile heated pressure washer in operation.
A tender contracted to supply potable water for the incident was utilized to fill the heated washer tank and portable backup tank so that contaminated water was not being used to decontaminate engines and tenders.
Vehicle tanks were sprayed with hot (150+°F) water until filled sufficiently for hot water to be circulated through pumps, hoses, and the tank discharge. Ramps were fabricated for vehicles to drive on to thus decreasing the amount of time required to fill tanks sufficiently to operate pumps. 
Results

Engines with small (300 gallon) tanks took approximately 15 minutes to fill and flush pumps and hoses.  Discharge temperatures in these smaller tanks usually exceeded 120 °F.  To effectively kill New Zealand mud snails, temperatures should reach 120 °F for five minutes.  Tenders with large tanks (2,600-3,000 gallons) took 20-30 minutes to fill (8 gallons per minute) with enough water to operate pumps.  Discharge temperature generally decreased with increasing tank volume.  Minimum discharge temperature for 2,600 gallon tanks was approximately 115°F and 110°F for 3,000 gallon tanks.  Although temperatures in large tanks were below 120 °F, exposure time was likely sufficient to kill NZMS.  Discharge water from most engines and tenders appeared relatively clean though the discharge from one tank did appear dirty.
Conclusions and Recommendations
Heavy duty ramps should accompany all ANS wash units to decrease the amount of water needed to operate pumps and hoses during the flushing process.  Engines and tenders with valves underneath the tanks did not require ramps.
Flushing tanks of large tenders was problematic as they often retained approximately 100 gallons of water after being drained.  Therefore, a chemical treatment with quaternary ammonium compounds not corrosive to equipment (see interim guidance for 2007 fire operations) is necessary for killing any hot water resistant ANS not removed during flushing.  Engines and tenders with valves underneath the tanks could be completely drained.
Soft, collapsible hoses were not flushed given the amount of time required to recoil them.  Personnel operating these hoses should be advised to flush them with clean water and 5% Quat 128 (6.4 oz per gal) before redeployment.  However, compliance may be low.
Because tanks may contain many internal structural support baffles or baffle balls and tank openings are usually small, it is impossible to spray out all internal surfaces of most tanks.  Therefore, many surfaces within a tank may remain untreated even after spraying and flushing with hot water, thus providing the potential for transporting live ANS.  The only way to completely disinfect these tanks would be to fill them completely with an approved chemical solution which may not be feasible.
It was time consuming to fill tanks with spray wands.  Therefore, a system that could deliver more gallons/minute heated water for filling tanks would expedite the flushing process.

The driver of one tender indicated that running his pump with hot water could cause damage.  Therefore only the tank of this vehicle was flushed.

It is uncertain whether it would be most efficient to have a single unit with weed spraying (undercarriage spray) and ANS disinfecting capabilities.  The footprint of such a unit would be smaller, there would only need to be one containment mat, and there would be less confusion for fire personnel.  However, because ANS disinfection requires clean or potable water, such a unit would need separate supply tanks for weeds and ANS.  Otherwise, the amount of potable water needed to operate a weed and ANS washer from a single tank could be prohibitive.  Because not all vehicles require a 15 to 30 minute ANS disinfection when weed removal is necessary, separate ANS and weed wash stations would allow vehicles to be processed more quickly and prevent long lines from forming.

Because heated water alone is not effective at killing whirling disease spores and physical removal in tanks with baffles is problematic, treating water with an approved, non corrosive chemical such as 5% Quat 128  is necessary.  However, more information is needed on the proper disposal measures for such chemical solutions.  
Reference:
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