


Pig Deaths During PumpingPig Deaths During Pumping

Only 22% of barns with deaths had curtains Only 22% of barns with deaths had curtains 
openopen
Only 43% of barns with deaths had pit fans onOnly 43% of barns with deaths had pit fans on
94% of deaths at medium to high agitation94% of deaths at medium to high agitation
67% of deaths on relatively calm days67% of deaths on relatively calm days
29% of deaths on days with >20 mph wind29% of deaths on days with >20 mph wind

UMN survey



Pit Pumping ProtocolsPit Pumping Protocols

NEVERNEVER allow people in a building allow people in a building 
being pumpedbeing pumped

Lockout TagsLockout Tags
Yellow warning tape?Yellow warning tape?
Physical barrier?Physical barrier?



Lockout Tag Contacts:

Minnesota Pork Board
Iowa Pork Producers Assn

Illinois Pork Producers Assn



Pit Pumping ProtocolsPit Pumping Protocols

Someone on site at all timesSomeone on site at all times
Emergency Address of siteEmergency Address of site

57903 841 Rd, Hogtown, MN

vs

Jones Tunnel Site 2 miles west of Hogtown



Pit Pumping ProtocolsPit Pumping Protocols

Someone on site at all timesSomeone on site at all times
Emergency planEmergency plan



Pit Pumping ProtocolsPit Pumping Protocols

Someone on site at all timesSomeone on site at all times
Emergency contact informationEmergency contact information

MPCA/DNR/DEQMPCA/DNR/DEQ
Dirt workDirt work
SheriffSheriff
RescueRescue



Pit Pumping ProtocolsPit Pumping Protocols

All fans in facility work!All fans in facility work!



Pit Pumping ProtocolsPit Pumping Protocols

AgitationAgitation
Avoid Avoid ““roosterrooster--tailingtailing”” & & 
splashingsplashing
Uncover only one port at a Uncover only one port at a 
timetime
Cover port with a tarpCover port with a tarp



Pit Pumping ProtocolsPit Pumping Protocols

AgitationAgitation
Consider Consider NO AGITATIONNO AGITATION until 1until 1--1.5 ft of 1.5 ft of 
removalremoval

1-1.5 ft



Hydrogen Sulfide SpikesHydrogen Sulfide Spikes
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Pit Pumping ProtocolsPit Pumping Protocols

Curtain Barn VentilationCurtain Barn Ventilation
Cold WeatherCold Weather

Big Pigs Big Pigs –– close curtainclose curtain
-- all fans ONall fans ON

Little Pigs Little Pigs –– 50% of fan capacity minimum50% of fan capacity minimum
Reduce static pressure to reduce pit pulling Reduce static pressure to reduce pit pulling 
of air of air –– 400 400 vsvs 800 fpm inlet velocity800 fpm inlet velocity



Stirring FansStirring Fans



Stirring FansStirring Fans

Fans Used for Supplemental Cooling

Fans Used for Distributing Air

Dr Rick Stowell, Extension Ag Engineer, University of Nebraska



Pit Pumping ProtocolsPit Pumping Protocols

Ventilation Ventilation –– Curtain BarnsCurtain Barns

Wind Direction



Pit Pumping ProtocolsPit Pumping Protocols

Curtain Barn VentilationCurtain Barn Ventilation
Warm WeatherWarm Weather

> 5 mph breeze> 5 mph breeze
Open curtains + all fans ONOpen curtains + all fans ON

< 5 mph breeze< 5 mph breeze
Winter ventilation strategyWinter ventilation strategy



Pit Pumping ProtocolsPit Pumping Protocols

Tunnel Barn VentilationTunnel Barn Ventilation
Cold WeatherCold Weather

All pit fans + 36All pit fans + 36”” at minimumat minimum
Partially open tunnel curtainPartially open tunnel curtain

400 fpm velocity at curtain/inlets400 fpm velocity at curtain/inlets
Reduced static pressureReduced static pressure







Reduce velocity to 400 fpmReduce velocity to 400 fpm



Pit Pumping ProtocolsPit Pumping Protocols

Tunnel Barn VentilationTunnel Barn Ventilation

> 100 lb and > 45 F> 100 lb and > 45 F
2 tunnel fans @ minimum2 tunnel fans @ minimum
Open tunnel curtain to 400 fpm Open tunnel curtain to 400 fpm 
velocityvelocity



Minnesota Pork Board



Pit Pumping ProtocolsPit Pumping Protocols

When the Pumpers LeaveWhen the Pumpers Leave

Secure all pit covers afterSecure all pit covers after
Higher rate for 1Higher rate for 1--2 hours after2 hours after



Secure Pit Covers Secure Pit Covers –– inlet for fansinlet for fans

1200 hd wean-finish
Double stocked
7.5 ft2 inlet at start



Disaster Strikes !Disaster Strikes !

Dr Jay Harmon, Iowa State U



Emergency Alarm SystemsEmergency Alarm Systems

Include long distance or cell phone number –
proof of call may be an issue in some claims



Emergency VentilationEmergency Ventilation

At least 2x/yr pull ‘main’ and verify curtain drops work

Date and sign log form



Emergency VentilationEmergency Ventilation

Monthly (?) Test and Written History 
of Test

Verify Transfer Switch Works



What would insurance pay at this site?







Emergency ThermostatsEmergency Thermostats

Heater  -5 Furnace minimum
Cooling 90’s 



Emergency ThermostatsEmergency Thermostats

Location relative to tunnel curtain?



Insurance PoliciesInsurance Policies

Verify exclusions in policyVerify exclusions in policy
‘‘suffocationsuffocation’’

What does this mean?What does this mean?



Heat Production in Growing Pigs
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Types of HeatTypes of Heat

Sensible HeatSensible Heat –– dry bulb temperaturedry bulb temperature
Measured with thermometerMeasured with thermometer

Latent HeatLatent Heat (evaporation)(evaporation)
Heat involved in holding water vapor in airHeat involved in holding water vapor in air

~1050 BTU/lb water~1050 BTU/lb water



Cascade of EventsCascade of Events

At failure, air temperature rapidly rises
As air temperature rises, pigs ability to lose heat 
to air decreases - heat loss becomes latent heat

Latent Heat Loss



Cascade of EventsCascade of Events

At failure, air temperature rapidly rises
As air temperature rises, pigs ability to lose heat 
to air decreases - heat loss becomes latent heat
Latent heat increases humidity in air
Within 1 hour, 100% RH

No heat loss possible by latent heat
No heat loss to air at > 90 F air temp

Death is by organ failure due to heat!!



Cascade of EventsCascade of Events

With big pigs, less than 30 minutes response With big pigs, less than 30 minutes response 
timetime

3030--70 lb pigs 70 lb pigs –– up to 1 hr response timeup to 1 hr response time



U of IllinoisU of Illinois

15 lb pigs 15 lb pigs 
COCO22 within 150 minuteswithin 150 minutes

50 lb pigs50 lb pigs
60 minutes for temperature60 minutes for temperature
COCO2 2 within 95 minuteswithin 95 minutes



Ventilation FailureVentilation Failure

34 F outside with NW wind
200+ lb liveweight
3 cfm/pig minimum

+ 5 F increase in 5 minutes



Dr Mike Brumm
Brumm Swine Consultancy, Inc.

North Mankato, MN

507-625-5935
mbrumm@hickorytech.net

mailto:mbrumm@hickorytech.net
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