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Occasionally the excavation of shovel test pits (STPs) into frozen ground becomes necessary. Commonwealth Herit-
age Group, Inc. (Commonwealth) successfully placed STPs in frozen ground by implementing the method described 
below, which is based upon forcing heated air into an inverted steel drum modified to move airflow across the ground 
surface. Commonwealth employed this technique in support of geotechnical boring and geotechnical test pit excava-
tion, and the method is viewed as a means to conduct winter-time near-surface archaeological testing during urgent 
or emergency situations, such as buried utility repair, or to conduct further investigations surrounding the inadvertent 
find of human remains. Because State Historic Preservation Office standards, as well as guidelines established by 
other agencies, typically prohibit or discourage archaeological investigations in frozen ground, during times when 
the ground is snow covered, or when it is snowing or raining heavily, the results established through this method may 
not be accepted by consulting agencies. Given winter field conditions and the potential hazards involved using this 
equipment, a concentrated focus on safety protocols is prudent. 

Commonwealth Heritage Group, Inc. (Com-
monwealth) was contracted to conduct ar-
chaeological investigations near the Straits of 
Mackinac, Emmet and Mackinac counties, 
Michigan, in partial fulfilment of the permit-
ting agency’s regulatory responsibilities. 
Given the proponent’s urgency of conducting 
geotechnical testing during the winter, the 
Michigan State Historic Preservation Office 
(MI SHPO) and permitting agency approved 
the placement of STPs using the Heated 
Drum Method, although they reserved the 
right to not accept the results. Stipulated in 
the MI SHPO testing approval, Common-
wealth was required to replicate in-season 
soil conditions, i.e., not frozen ground, such 
that sediments were thawed to the point that 
they could be removed from the ground by 
standard shovel testing operation (no chip-
ping or hacking) and pass through 0.635-cen-
timeter (cm) (0.25-inch [in]) mesh during 
typical screen operation. 

Although the specific locations where the ge-
otechnical boring holes and test pits were 

planned were provided by the project propo-
nent, Commonwealth recommended the 
placement of 15-meter (m) (49-foot [ft]) 
shovel test pit (STP) grids that encompassed 
areas surrounding the test locations to pro-
vide work areas for the geotechnical testing 
equipment, including the drill rig, backhoe, 
and support vehicles. In addition, Common-
wealth recommended 15-m (49-ft) interval 
shovel testing along the planned non-paved 
and non-graveled equipment access routes. In 
total, 35 STPs were placed in 17 work areas 
termed Areas of Investigation (AI). The AIs 
are a subset of the larger Project Area. 

The archaeological testing was conducted in 
January and February 2019; field conditions 
ranged from generally sunny to overcast. 
Winds ranged between 5 and 10 miles per 
hour and temperatures ranged from 18 to 35 
degrees Fahrenheit. A hard-crusted snow 
cover 6 to 10 inches deep was present, result-
ing from deflated snow fall greater than 12 
inches received prior to the commencement  
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Figure 1. Work area field conditions. 

of fieldwork. Additional snow fell during the 
period of investigation, covering the snow 
crust and accumulating to approximately 2 ft 
total with snow drifts approaching 4 ft deep 
(Figure 1). Subsequent to this later snow fall, 
rain resulted in the formation of an ice sheet 
across sections of the ground surface where 
manicured lawn and/or poorly drained soils 
were present. 

Field Methods 

Phase I shovel testing strategies are designed 
to identify archaeological resources and to 
delineate their boundaries. In the northern 
Great Lakes, shovel testing has been most 
useful in identifying precontact sites because 
of the small, low-density nature of many of 
the sites and frequently limited surface visi-
bility (Krakker et al. 1983; Lovis 1976; 
Nance 1979; Shott 1985). Under normal 

“seasonal” field conditions, STPs would be 
placed at 15-m (49-ft) intervals along tran-
sects placed 15 m (49 ft) apart so that a grid 
of STPs would be placed across a project 
area. However, in order to support the pro-
posed geotechnical boring and large vehicle 
access (drill-coring rig and backhoe), Com-
monwealth personnel placed STPs in the AIs. 
The location of STPs in these areas was nec-
essarily restricted by the presence of under-
ground and above-ground utilities because no 
excavation was permitted within 5 m (16 ft) 
of buried utilities and no geotechnical boring 
is permitted within 9 m (30 ft) of above-
ground utilities due to boom heights of the 
heavy equipment. 

Shovel-tested areas were cleared of snow by 
shovel until the ground or ground cover was 
exposed as best possible. Ground cover in-
cluded tree leaves, evergreen, moss, dune 
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grass, and lawn grass. Each area cleared 
measured approximately 3 by 3 ft, within 
which a 30-gallon drum was placed with its 
open end facing the ground. In addition to the 
open end, an 8-by-12-inch panel was cut into 
the side of the drum approximately 1 ft up 
from the open end, and a smaller 6-by-8-inch 
panel was cut into the opposite side of the 
drum, approximately 4 inches from the open 
end. The heat from a 155,000-BTU propane 
and electric powered “Salamander” (jet) type 
heater was directed into the larger opening 
and the smaller panel acted as a flue, drawing 
the hot air across the ground surface and al-
lowing the air to escape, preventing blow-
back on the heater (Figure 2, Figure 3). Two 
handles were also welded to the drum and an 
adjustable sheet-metal flue cover helped ad-
just air flow through the flue. 

Heat and air flow from the propane heater 
were sufficient enough to produce soil condi-
tions similar to field-season soil conditions. 
Thawed soils were excavated by shovel with-
out chopping, and the ice-free matrix was 
screened through 0.635-cm (0.25-in) mesh 
over a tarp without undue effort (Figure 4 
through Figure 8; Figure 7 is a screenshot 
from a video stored on Commonwealth’s site:  
https://chgi.sharepoint.com/:v:/s/CHGMar-
keting/ETo5Z9-coKhMg80yhu2XkKU-
BoZvYtNSjKKt8lIv3GvN3_w?e=LxonsJ). 

STPs completed using this method where 
ground cover, excluding lawn grass, was pre-
sent took approximately one hour of heating 
time on average to replicate field-season 
ground conditions. STPs with lawn grass 
cover or no ground cover required heating for 
up to three hours in order to replicate normal 
field conditions. Rather than the ground 
cover itself causing significant differences in 
time, the variance is likely more attributable 
to the amount of moisture present below the 
grass/ground surface trapped within finer, 
less-well-drained sediments.  

 
Figure 2. Equipment set up and operating. 

STPs were between 35–40 cm (14–16 in) in 
diameter and excavated to the lesser of sterile 
subsoil, 50 cm (20 in) below the ground sur-
face, or the encounter of bedrock or imper-
meable gravel/rock concentrations. Soil from 
each STP was passed through 0.635-cm (0.25 
in) mesh to identify artifacts. Information 
about the soils observed in each STP was rec-
orded in a field log book to assist with inter-
pretation of how the site deposits formed over 
time and to help evaluate whether soil dis-
turbances have occurred. Excavated soil was 
then returned to each STP and tamped down 
as best possible (Figure 9). 
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Figure 3. Schematic drawing of equipment setup. 
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Figure 4. Warmed surface of STP. 

 
Figure 5. Removing thawed STP sediment. 

 
Figure 6. Screening thawed STP sediment. 

 
Figure 7. Shoveling and screening video capture. 

 
Figure 8. Profile of STP. 

Figure 9. Closed shovel test. 
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Equipment, Organization, Operations, 
and Safety Concerns 

Pioneering the Heated Drum Method resulted 
in several instances of learned best practices, 
including aspects of equipment transporta-
tion, equipment use, and, more importantly, 
safety protocols. Normal Phase I field haz-
ards such as slip-trip-fall, dehydration, and 
muscle strain become compounded by fa-
tigue, cold, wind, snow, icy surface condi-
tions, the lack of clear vision due to the ex-
tremely bright conditions caused by the re-
flection of sunlight off the snow cover, and 
bouts of exertion while wearing heavy canvas 
clothing. Further, the awareness of potential 
hazards created by the open-flame propane 
heater, an electric generator used under wet 
conditions (snow, snow melt, and rain/freez-
ing rain), and the presence of propane gas and 
unleaded fuel must remain paramount for 
each crew member.  

Commonwealth rented a 155,000 BTU Mi-T-
M “Salamander” (jet) type propane heater 
(see Figure 4) and a Honda EU2000i electric 
generator (see Figure 2). Although any simi-
lar heater providing equivalent BTUs and 
blower capacity would suffice, a self-
grounded internal-frame generator is manda-
tory. Although water and moisture must al-
ways be kept off the generator and the plug 
ends of the accompanying construction-grade 
outdoor extension cord, the Honda EU gener-
ator series is rubber encased and runs a full 
day on one gallon of gas, making it especially 
practical. The heater and generator can be 
rented from Home Depot, Lowes, and rental 
businesses such as Sunbelt Rentals.  

Commonwealth purchased a 100-lb. capacity 
propane tank (available at Lowes, Home De-
pot, and Sunbelt Rentals), which is needed 
for the proper propane pressure to run the 
heater; a 30-gallon steel drum; an aluminum 
(aluminum will not throw sparks or crack in 
the cold) hot water heater pan and pan valve 
closure to act as secondary containment when 

filling the generator with unleaded fuel in the 
field; and two heavy-duty four-foot-plus long 
deer hunting/ice fishing sleds long enough to 
accommodate the propane tank. The 30-gal-
lon drum was purchased from Grainger Sup-
ply, who had it locally in stock, and modified 
by a local welder (H&M Welding & Fabrica-
tion, Jackson, MI) (Figure 10). A hot wood 
fire was burned in the drum for approxi-
mately two hours prior to field use in order to 
burn off factory applied coating materials. 
Although a commercial grade 20-lb. A-B-C 
fire extinguisher is also needed, Common-
wealth was not able to obtain one from a 
physical retail establishment on short notice, 
so this item was made available by the client. 
The 20-lb. extinguisher can be easily ordered 
online given proper advance notice. In terms 
of fire extinguishers, pressurization equates 
with poundage and therefore use distance, en-
abling the user to stand further away from 
flames. Required personal protective equip-
ment (PPE) included insulated steel toe 
boots, a safety vest, hard hat, winter-grade 
leather work gloves, glove liners, sunglasses, 
safety glasses, and moderately aggressive 
bottom-of-foot-only toothed (spiked, 
spurred) crampons. Coil/spring bottom cram-
pons do not provide the traction required on 
ice when moving heavy equipment, and full 
mountaineering crampons have teeth pro-
truding forward from the toe, adding an addi-
tional cut hazard. Aside from warmth and use 
during screening, the winter-grade leather 
gloves are needed to move the hot barrel. Do 
not wear synthetic clothing. Should an acci-
dent occur, the severity of a burn may be 
compounded by the plastic melting to skin.  

Two 0.5-inch plywood boards were cut to fit 
into the bottom the sleds (one in each), one of 
which was fitted with a dog-sled-style or 
open-bed-style rope harness to secure the 
propane tank during transport through the 
snow, as uneven/caving snow conditions will 
roll the tank in the sled, causing a tip-over 
hazard. 
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Figure 10. Modified 30-gallon drum (top left) front showing 12-inch wide intake opening, (top right) rear show-
ing 8-inch wide flue, (bottom left) rear showing sheet metal flue cover in place, and (bottom right) open drum 
bottom—drum shown upside down. 

The plywood not only protects the sleds from 
equipment damage, which can be exacer-
bated by the cold temperatures making the 
synthetic material brittle, but also provides a 
working platform for the heater in combina-
tion with four 0.75-inch thick, 4-inch wide, 
24-inch long boards used as shims to adjust 
the angle of the heater and provide a platform 
for the fire extinguisher to rest above the 
snow in an accessible location. Once in the 
field, it was realized that a third plywood 
board to use as an above-snow platform 
would have been useful in reducing STP set 
up and take down time and effort. 

In addition to typical shovel test equipment (a 
screen, 4-by-6-ft tarp, trowel, and long han-
dled spade shovel), an additional 4-by-6-ft 

tarp, an adjustable plumber’s wrench, and 
three safety cones, in addition to those that 
should be used to mark the workspace by the 
vehicle, are needed. Also, a snow shovel, sev-
eral large surveyor flags, a 25-ft tape measure 
(keep this in a pocket), and a short-handled 
flat shovel, preferably with no side flanges on 
the blade, are needed, along with a 1-gallon 
DOT-approved fuel can for the unleaded gas. 
The vehicle used was a pickup truck with a 5-
ft bed. Although a large sport utility vehicle 
with the third seat removed would work well 
in terms of space, fuel fumes might permeate 
the vehicle. If the crew is not planning to im-
mediately tow a trailer, remove any tow 
hitch, if present, placing the hitch into the bed 
of the truck. Slipping on the icy ground sur-
face at the rear of the truck increases the 
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likelihood of a knee injury caused by the in-
stalled tow hitch. 

Before leaving for the field, place the rope-
cradled plywood board into one of the sleds, 
stand and hold the sled next to the propane 
tank, and have a second person roll the tank 
on its base into the sled after confirming that 
the propane tank’s valve plug is present in the 
valve’s screw tap. Lower the sled and tank to 
the ground with the help of the second person 
and secure the tank (with the screw portion of 
the valve facing up) using the rope harness. If 
you cannot stand the sled in snow, the bottom 
of the tank must be lifted above the bottom 
lip of the sled to avoid breaking the sled lip. 
Accomplish this by tilting the tank toward the 
second person. Place the shovels in the sled 
with the tank, making sure that the long han-
dle of the spade shovel extends out from the 
back of the sled and the blade of the snow 
shovel is toward the rear of the sled, because 
the spade handle becomes a trip hazard for a 
crew member pulling the sled and the snow 
shovel blade becomes a cut hazard should the 
crew member fall on the sled while transport-
ing the equipment. Using a two-person lift, 
lift the sled, front end facing toward the tail-
gate, into the truck bed, sliding it against one 
of the wheel hubs and the back wall of the 
truck bed. 

After placing the second plywood board into 
the second sled, place the generator, heater, 
fuel containment pan, screen, tarps, extension 
cord, wood boards, fire extinguisher, survey 
flags, the three cones, and any other equip-
ment (except a GPS unit or other electronic 
equipment) into the sled. Using a two-person 
lift, lift the sled with its front end facing to-
ward the tailgate into the truck bed, sliding it 
against the other wheel hub and the back wall 
of the truck bed. With the sleds pushed 
against the back wall of the truck bed, there 
will be room for the 1-gallon gas can between 
the sleds and the tailgate. A second First Aid 
kit, in addition to the First Aid kit kept in the 

truck cab, should be stored in the space be-
tween the sleds and the tailgate during vehi-
cle travel and loaded into the generator sled 
prior to the commencement of fieldwork.  

Upon arrival at the work area, each crew 
member attached their crampons before exit-
ing the vehicle, and exited the vehicle using a 
three-point hold. Not only was there ice on 
the ground, but a thick layer of ice developed 
on the truck’s running boards. It was impera-
tive that the route to each work area (location 
of an STP) and each work area were 
walked/inspected prior to moving the equip-
ment into place to identify and mark/im-
prove/avoid buried obstacles and voids in the 
snow. Loaded, the sleds are each over 100 
pounds and can gain considerable momentum 
crossing over ice or hard packed snow. 
Though the person pulling the sled may stop, 
perhaps as a result of an unexpected interrup-
tion in transport such as a log or snow void, 
the sled will not necessarily come to an im-
mediate halt and may strike the crew mem-
ber. After inspecting the day’s first work 
area, its access, and developing a work plan 
for the STP (discussed below), the equipment 
can then be unloaded from the vehicle by two 
people.  

Team-lift the generator/heater sled from the 
truck bed first, sliding it front-end-first away 
from the rear of the truck and resting it on a 
level area. Then, team-lift the propane tank 
sled from the truck bed, aligning the tank sled 
in the track of the first sled. The 100-lb. tank 
weighs 40 lbs. empty and 140 lbs. when full. 
Following the snow trail created by the gen-
erator/heater sled reduces the snow drag on 
the tank sled, provides some stability against 
rolling the tank and sled while being pulled, 
and facilitates equipment setup and break-
down at each STP. Leave the fuel can in the 
bed of the truck and remember to never fuel 
a machine or fill a portable fuel can while it 
is in or on the vehicle or in the bed of the 
truck, since a static-electric spark may occur 
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and cause combustion. Place the generator di-
rectly on the ground (preferably pavement) if 
possible before fueling. If the generator can-
not be placed directly on the ground due to 
snow depth, it can be filled while sitting on 
the wood boards, in a sled, or in the alumi-
num pan. Refilling the generator was easiest 
in the hotel parking lot at the end of the day; 
however, if refueling needs to occur during 
the field day, do not refuel within 30 m (100 
ft) of a wetland.  

Once an STP location has been selected and 
the direction of heat flow planned (see below; 
heater points into the wind), pull both sleds to 
the area. With a three-person crew and level 
unobstructed terrain, two crew members can 
pull sleds and the third can carry the drum 
(which is surprisingly light) and provide 
steering/pushing assistance when sleds bog 
down or become entangled in brush. Leading 
with the generator/heater sled, rest it 6 to 10 
ft from the STP area, 45 degrees leeward to 
the right side of the STP location. Rest the 
tank sled 6 to 8 ft from the STP area, 45 de-
grees leeward to the left side of the STP loca-
tion. Place one of the safety cones on the 
snow trail at the edge of the work area, alert-
ing others to the presence of ongoing opera-
tions. The left and right sled placements align 
with the position of the power and fuel cou-
plings. Clear an area of snow approximately 
3 by 3 ft, down to the ground surface, directly 
over where the STP will be placed using the 
snow shovel and/or short-handled shovel. On 
the adjacent leeward side of this clearing, par-
tially clear a 2-by-4-ft section of snow, leav-
ing about 6 in of snow on the ground. Place 
the open end of the drum on the ground in the 
3-by-3-ft area with the larger of the side 
openings facing leeward. Uneven ground sur-
face may prevent the drum from lying flush 
on the ground. Shovel snow around the base 
of the drum occasionally, sealing any gaps 
created by uneven ground surface (when the 
snow melts, it will help reduce the risk of bi-
omass ignition). The heater will be placed in 

the rectangular area facing into the barrel 
opening and the barrel will block wind that 
would otherwise blow into the rear of the 
heater and into the drum. Place the plywood 
board from the bottom of the sled into the rec-
tangular area, making sure that it is resting se-
curely and relatively level on the snow (at this 
point, managing the equipment becomes a bit 
cumbersome, hence the need for a third ply-
wood board that could be packed upright in 
the sled). Place the heater on the plywood 
board facing into the barrel opening so that 
the heater is about 2 to 3 inches from the bar-
rel. Make sure the heater ignition switch is in 
the off position and that the power/heat level 
is set to its highest setting. Using the 0.75-
inch boards, shim the heater to adjust its 
height relative to the barrel opening and to 
adjust the angle of air flow from the heater 
into the barrel, which should be a slightly 
downward orientation. Using any extra 
boards, create a platform for the fire extin-
guisher in an easily accessible location away 
from the heat and fuels. Place the generator 
in its aluminum pan 6 to 10 ft behind the 
heater at an approximately 45-degree angle to 
the heater. This allows room for workspace, 
keeps the generator/fuel away from the flame 
at the front of the heater and the rear exhaust 
of the heater, and will provide distance be-
tween the electrical charge and propane tank. 
After making sure that the connections are 
dry, connect the generator to the heater using 
the extension cord. If the connections are wet, 
dry the prongs with a cloth and/or blow into 
the female connector. Do not start the gener-
ator at this point. Place one of the safety 
cones on the ground to highlight the presence 
of the electric cable. The crampons are sharp 
and metal. Do not step on the electric line be-
cause the crampon spurs may cut into it, caus-
ing a shock hazard. If it is precipitating, use 
one of the 4-by-6-ft tarps to make a small tent 
covering the generator, making sure the tarp 
does not touch or get too close to the genera-
tor’s exhaust and that exhaust fumes do not 
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get trapped by the tarp. If needed, use the 
snow shovel and short-handled shovel as 
poles. Try to keep the underside of this tarp 
clean and dry—do not switch it with the tarp 
used for screening, which will become wet 
and muddy. 

Using a two-person lift, tilt the tank sled into 
an upright position. If the snow is deep 
enough there is no need to unfasten the har-
ness ties. The board (and the sled with tank) 
can be left vertical, provided it is stable. If the 
snow is not deep enough, unfasten the har-
ness and return the sled to the ground surface 
with the plywood board, facing the harness 
upward. After double-checking that the tank 
is standing stably upright, remove the 
threaded gas valve transportation plug and 
put it in your pocket. Snow packed around the 
base of the tank help to stabilize it. Attach the 
heater gas hose by hand-tightening the hose 
to the screw valve on the tank. Do not tighten 
the brass coupling with a tool. If the fit does 
not seem correct, likely a small piece of ice 
has formed in the screw portion of the valve 
or on the screw end of the hose line. Clean 
each area with a dry cloth and retry the con-
nection. Once the connection seems secure, 
turn the flow valve to full and listen for any 
hissing. If hissing is heard, turn off the gas 
valve, disconnect the hose, and retry the con-
nection. Repeat this as necessary. Fully close 
the gas valve. Place one of the safety cones 
on the ground to highlight the presence of the 
gas hose. The crampons are sharp and metal. 
Do not step on the gas line because the cram-
pon spurs may cut into it, causing a fire haz-
ard. Whoever will be starting the heater di-
rects (in a louder than normal voice) the per-
son who connected the gas, “turn the gas on,” 
and then asks after a few moments, “what is 
the status of the gas line?” awaiting the reply 
“the gas is connected and on.” Verify the 
heater’s power switch is in the OFF position 
then start the generator. If the generator is 
cold, run it for several minutes prior to start-
ing the heater, adjust choke as necessary. 

When the generator is warmed up, turn the 
heater ignition switch on. Stand back into the 
area you made sure was clear of obstacles 
prior to starting the heater. The heater fan 
should begin immediately. Although the 
heater usually ignites immediately, there is a 
built-in thermostat so there may be a delay. 
The thermostat also turns the heater off on oc-
casion if it reaches the set temperature. If the 
heater does not reignite shortly (15 seconds 
or so) after the thermostat turns it off, slide 
the plywood board upon which it rests an-
other inch or two from the barrel. Because the 
heater produces an open flame, never get 
close to the front of the heater while it is op-
erating. Never leave the heater unattended 
while it is in operation. Any organic material 
present, including grass, other ground cover, 
leaves, bushes, trees, etc. as well as the ply-
wood and wood boards can catch on fire, as 
well as clothing. If prudent, occasionally wet 
down biomass in and around the drum to pre-
vent burning. If continued sputtering is heard 
from the generator or heater, it is likely that 
the generator or propane tank is running low 
on fuel. 

Depending upon air temperatures and ground 
conditions, the heater will typically be 
needed between one-half hour and two hours 
per STP. During this time some of the crew 
can attend to maintenance items and set the 
location of the next STP. When locating the 
next STP, take the snow shovel, flags, tape 
measure, and GPS unit. When the new loca-
tion has been determined and the required 
distance to any utility, if applicable, has been 
measured twice, clear snow from the area, 
take the GPS point, annotate the field map, 
and place the flags on the snow surrounding 
the cleared area. If the access/trail to the next 
STP from the current STP requires safety 
(filling holes, clearing branches on the 
ground) or convenience improvements 
(shoveling a pathway through a snow bank, 
ramping inclines with snow) this is a good 
time to conduct the work. 
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After a half-hour, lift the barrel and place it 
to the side to make room enough to test the 
ground surface. If the spade shovel can pass 
through the ground surface using efforts sim-
ilar to “in-season” efforts, turn the heater off, 
turn the gas tank valve off, and turn the gen-
erator off. One person should slide the ply-
wood heater base one to two feet away from 
the STP to make room for excavating the STP 
while another person should spread the 
screening tarp on the ground on the side of 
the STP opposite the heater. Conduct shovel 
test operations and recording as would nor-
mally occur, although additional photographs 
should be taken, including an overview of the 
STP’s location, the ground surface of the STP 
after it is thawed but prior to excavation, a 
profile of the STP, and the ground surface af-
ter the STP is backfilled. Given the weather 
and field conditions, the crew chief may find 
it more beneficial to record all notes and STP 
information in an “All Weather” field book. 
Since the sediments may refreeze rapidly in 
the hole or screen depending upon air temper-
ature, two persons should work together (one 
digging, one screening) to avoid having to re-
thaw the sediments. 

Although the condition of most sediments en-
countered is easily recognizable as thawed, 
two sometimes befuddling circumstances can 
arise: heavily compacted wet gravel and large 
rock/bedrock look just like frozen soil with 
broken peds. Regarding the gravel, keep 
working the STP as you would during normal 
STP operations. Either you will pass though 
the lens or determine, after an effort similar 
to in-season STP excavation, that it is an im-
permeable surface. Removing a sample of 
this material with the shovel and feeling it 
with a bare hand to see if it is frozen or warm 
will help determine a course of action. The 
heater will not significantly heat a large rock 
or bedrock that covers the entire STP base, 
but the heater will thaw any materials resting 
on top of these surfaces. Preparing/cleaning 

the STP walls and base with a trowel will 
help determine a course of action. 

If there is a three-person crew, the person 
who is not actively assisting with the excava-
tion and screening of the STP should detach 
and coil the gas hose after confirming the 
heater is no longer hot to the touch, replace 
the gas valve threaded transportation plug, 
detach and coil the extension cord after the 
generator is no longer hot to the touch, plug-
ging the two ends together to keep them dry, 
pack the generator sled as previously de-
scribed—with the exception of the equipment 
currently being used—move the tank sled 
into position, if needed, so the tank can be 
rolled into it upright by two crew members 
then fastened with the harness, and conduct 
any other safety, organizational, or mainte-
nance tasks. Snow/ice can be cleared from the 
bottom of the tank when needed by using the 
short handled square shovel. On occasion, air 
temperatures and moisture—enhanced by the 
cold-flow of the propane—may freeze the 
hose to the threaded valve opening. Most of 
the time you can rotate the regulator on the 
gas hose just slightly to the right, then as you 
wiggle the hose/regulator, hand loosen the 
nut/fitting. If this does not work, place a cloth 
around the nut and using the adjustable 
plumber’s wrench, loosen the nut at the end 
of the gas hose, remembering that gas line 
connections, including propane, turn the op-
posite way of a standard thread: turn right to 
loosen, left to tighten. Brass is a soft metal; 
do not strip the brass nut or interior thread/fit-
ting. Upon completion of the STP, finish 
packing the sleds as previously described. If 
there is a two-person crew, conduct all the 
above activities following the completion of 
the STP. After one of the crew members who 
prepared the next STP has briefed the crew 
member who continued to monitor the heater 
during operation on the location and any 
safety concerns regarding the next STP, 
transport the drum and two sleds to the next 
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location, leading with the generator sled. 
Conduct the next STP. 

When the last STP of the day has been com-
pleted, treat the truck’s location as one more 
STP, following the safety, transportation, and 
access preparation guidelines for STPs. 
Team-lift both sleds into the bed of the truck, 
place the drum in the bed of the truck, secure 
the tailgate, and leave your crampons on until 
you are seated in the truck. While these safety 
protocols, operation and transportation se-
quences, and field methods seem cumber-
some, it was found that each crew member 
settled into conducting specific tasks at spe-
cific times reflecting each member’s specific 
strengths and expertise. After a one-day 
learning curve, our field operations became, 
for lack of a better term, choreographed, 
flowing smoothly and efficiently. 
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