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Introduction 

This report summarizes the results of an informal survey mailed to pumpers and contractors of 
onsite wastewater treatment systems in northern Minnesota in the spring of 2000. The survey was 
developed jointly by the Sewage Technical Committee (TC) of the Iron Range Resources and 
Rehabilitation Board and Northern Lights Tourism Alliance (IRRRB/NLTA). The purpose of the 
survey was to determine, in general, the types of freezing problems associated with onsite 
systems during the winter of 1999-2000. 

There were numerous reports of frozen systems throughout the region during the winter of 
1999-2000, and it was perceived as more of a problem than in recent years. Several long-time 
contractors in the region indicated that a similar winter occurred about 20 years ago, when an 
unusual number of onsite systems had freezing problems. In an attempt to understand what might 
have occurred during the past winter, an informal survey was developed by the TC and mailed 
out to pumpers and contractors by counties in north central and northeast Minnesota. This effort 
was done in coordination with staff from NRRI and the MPCA so that the survey responses 
could be tabulated and summarized in this summary report. 

The winter of 1999-2000 was a unique weather year because of warm temperatures and lack of 
snowfall. Winter maximum daily temperatures were an average of 4.9° F above normal at the 
Duluth International Airport (October 1 - April 30), while snowfall was 24.6 inches below. 
normal. Although temperatures were above normal during the winter, temperatures as cold 
as -15°F occurred in December 1999, -17°F in January 2000, and-l 1°F in February 2000. 

/ 
During the winter 1999-2000, there was no snow to only a few inc~es of snow on the ground 
(Figure 1 ). The SO-year average snowfall in Duluth is 80 inches and an average snow depth of 
13 inches (from Dec-Mar). In 1999-2000, total snowfall was less than 60 inches and the average 
snow depth was only 3-4 inches. Typically, snow accumulates on the ground in early to 
mid-December and stays through March. In 1999-2000, there was no snow cover until January 
2000. This unusual weather extended throughout northern Minnesota. 

Survey Results 

The survey developed by TC members and mailed to area-wide pumpers and contractors is 
shown in Appendix 1. The form requested general information about the number of frozen 
systems encountered, estimated age of those systems, location of freezing, suspected reasons for 
freezing, methods used to fix frozen systems, and suggestions for avoiding future problems. The 
survey was informal, and the actual number of systems with freezing problems may be higher 
than reported (due to lack of response) or lower because of double counting (due to anonymity). 
Nevertheless, some general observations from the responses are presented. 

The total number of surveys returned, grouped by county, are listed in Table 1. Survey responses 
were received from contractors working in 16 counties in the northern portion of Minnesota.. 
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A total of 92 surveys were returned. The tabulated results indicated that 444 onsite wastewater 
systems had some type of freezing-related problem during the winter of 1999-2000. The greatest 
number of returned surveys were from individuals working in St. Louis County, which indicates 
a good response from contractors in the area. It does not necessarily mean that St. Louis County 
had the biggest problem with freezing systems in comparison to other counties included in the 
survey. More people simply responded to the survey that repaired systems in St. Louis County. 

Figure 1. Total yearly (Nov-Apr) snowfall and average (Dec - Mar) snow depth as recorded 
at the Duluth International Airport for the period 1950-2000 . 
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A tabulation of the survey results are presented in Table 2 which lists the following information: 
(1) the number of systems with freezing problems, by age, for each county or group of counties, 
(2) the location of freezing, (3) reasons for freezing, and (4) how the frozen systems were fixed. 
Some of the respondents did not identify the age of systems, so the age estimates of some onsite 
systems is unknown. Overall, the results indicate that freezing problems were prevalent with all 
types of systems, and that newly constructed systems (those less than I-year old) tended to have 
a greater incidence of freezing problems as compared to systems used for some time. 
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Table 1. Freeze survey returns grouped by county1• 

County Number of surveys Percent of the total 
returned returned surveys 

Aitkin 5 6 

Benton l 1 

Carlton 8 10 

Cass 4 5 

Cook l l 

CrowWing 10 13 

Itasca 1 1 

Kenebec I 1 

Lake 5 6 

Mille Lacs 2 3 

Morrison/Stearns 3 4 

Pine 7 I 9 I 

Todd /Wadena 2 2 

St. Louis 31 39 
1 Some of the returned surveys indicate4 that the freezing problems that contractors 
fixed were located in more than one county. 

About 20% of the systems (75 out of 369) with freezing problems were new construction; 3 7% 
of the systems (137 out of369) ranged between 1-5 years old; 25% of the systems (92 out of369) 
were between 5-10 years old; and 18% of the systems ( 65 out of 369) were greater than l O years 
old. The results suggest that systems less than one-year old had a higher freezing rate as 
compared to systems used for more than one year. In the industry, it is generally recognized that 
new installations, especially .those installed late in the construction season, have a greater 
tendency to freeze during their first winter of operation as compared to systems used by 
homeowners for several years. 

Cold septic tanks may contribute to freeze problems on some new construction, especially when 
wastewater flows from the home are low or sporadic. The cold, disturbed soils, and less than 
adequate grass cover over a newer system, likely contributes to the problem. Both grass and snow 
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cover help to insulate the ground and the onsite system components. When disturbed soil is 
placed onto a newly installed system, and the re-establishment of a grass cover is not complete, 
the frost depth can be quite extensive, especially in years with minimal snow cover. 

Table 2 also tabulates survey results by location of freezing within systems. The most common 
location for freezing was in sewer piping, both the building sewer (from the house to the septic 
tank) or in piping from the septic tank to lift stations or to the soil treatment area. Sewer pipes 
installed to drain out and not hold wastewater have a tendency to sag in disturbed soils over time, 
which results in wastewater collecting in that portion of the pipe and freezing during the coldest 
months. Some clean-outs in the building sewer were suspected as locations of freezing, 
especially when water use was low and/or fixtures were leaking. 

Freezing problems were identified in all types of onsite systems, and the specific type of system 
did not appear to matter. Both trenches and mounds, as well as "advanced" technologies, 
experienced freezing problems. Freezing occurred not only in sewer pipes, but in the vicinity of 
pump chambers, pump lines, and within soil treatment systems. One consequence of shallow 
tank placement appears to be a greater susceptibilicy of these systems to freezing. 

Although not reported directly in the survey, there were at least 10 drip systems with freezing 
problems in the northern part of the state, while other drip systems operated successfully during 
the winter. Five of the 10 drip systems were constructed in 1999, while the remaining drip 
systems had been operational for two years or more. Freezing was observed at numerous 
locations on the drip systems, including the supply piping, air-relief valves, and in the drip tubing 
itself. Lessons are being learned on the winte~tion needs o( drip systems in low-snow years. 

/ 
The suspected reasons for freezing identified by the respondents are also listed in Table 2. The 
largest suspected cause of freezing reported by the respondents (-40%) was related directly to a 
lack of snow cover during the winter of 1999-2000. The respondents suspected that slow drips 
(i.e.: leaky faucets and toilets and furnace condensate) likely contributed to some of the freezing 
problems. Seasonal dwellings were identified as having some freezing problems, most likely 
related to their sporadic use during the winter months.· Other problems were attributed to the lack 
of vegetative cover on new systems. Still 'other problems were related to a variety of "activities" 
on systems, including plowing over the system for parking and/or walking, snowmobiling, ice 
skating on a rink built over a drainfield, and deer feeding. Exposed manholes and clean-outs 
were other suspected sources of freezing problems. 

The most common methods reported to fix the systems were steaming, using hot water, heaters, 
or insulating the system with straw. Steaming lines and letting the water build up in the pump 
chambers were reported to be effective thawing techniques. After the systems were thawed, straw 
or other types of insulation were often added to avoid additional freeze problems. Others pumped 
the tanks while some homeowners simply waited for the spring thaw. 
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Table 2.-Tabulation of the survey results from
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General Recommendations 

Some of the specific suggestions made by the respondents to prevent onsite systems from 
freezing are tabulated in Appendix 2. Protection from the cold is an obvious solution to the 
problem and a normal year of snow cover in northern Minnesota typically provides much of the 
needed insulation. But in winters with no snow cover until late December or early January, it 
may be wise to provide additional insulation for system components, especially those installed at 
shallow depths. Although insulation adds cost to a system, it might be money well spent in those 
years when snow cover is minimal. Straw placed over the system at least 12 inches deep is 

· typically effective at minimizing frost depths. 

Keeping wastewater in the septic tank ·and pump chamber as warm as possible may help in 
avoiding :freezing problems in tanks, discharge piping, and perhaps in the soil treatment system. 
These structures, as well as manhole covers and clean-outs that extend to the surface, are 
recommended to be insulated with underground rated insulation. Particularly susceptible areas to 
freezing. include the pump chamber and the pump line out to the soil treatment area (ie: mound or 
pressure trenches). This piping is typically installed for complete drainback after each 
wastewater dose. Contractors may also consider burying pump lines 5 feet deep and not use · 
drainback on sites with flat runs or in possible traffic areas. Approximately 15% of the systems 
reported traffic over the piping which likely contributed to some freezing problems · 

Animal packing by deer and dogs is another real concern and homeowners should be aware to 
keep animals (and other foot traffic) off their systems. Don't feed deer near the system is good 
advice to homeowners. The use of straw inst~'of hay to insulate systems is recommended 
because deer are more likely to be attracted to,hay for feed. 

Leaking faucets and furnace condensate were cited as common freeze problems in the building 
sewer from the house to the septic tank, probably as a result of laminating ice created by a steady 
trickle.. Homeowners should be aware that these seemingly insignificant 'drips' can lead to 
freezing in pipes ( and hydraulic over-load to the soil treatment area) and that all leaks should be 
promptly repaired. Another suggestion was that furnace condensate should be routed into the 
sump pump basin rather than into the onsite system. Sewer lines may be also be insulated in 
cases where trickle flow will likely occur. 

Seasonal systems or systems with low or sporadic use were also identified as a problem. The 
seasonal properties may not be set up for cold weather operation and perhaps should not have 
been in use. To minimize freezing on seasonal properties, tanks should be insulated to help retain 
heat. Septic tanks should not be pumped out in the fall to maintain biological activity (and some 
heat), to avoid cracking in tanks, and to prevent flotation when high groundwater is a problem. 
The low water use problem is not easily resolved, although the insulation of the building sewer 
line, septic tank, pump tank, and pump lines may help minimize the problem when low water use 
occurs. The addition of straw over these systems in low-snow years is also prudent protection. 
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Summary and Conclusions 

In summary, the winter of 1999-2000 was a tough year on some onsite treatment systems. In 
many of the cases reported by survey respondents, a lack of snow cover was recognized as the 
leading cause for freezing-related problems with onsite systems. But even in the difficult 
conditions encountered during the winter of 1999-2000, the majority of onsite systems in use 
(>99%) did not report any freezing problems. 

The reported freezing problems occurred in all different types of onsite systems, both new 
construction and older systems. There was no particular type of onsite systems more prone to 
freezing, although the most commonly reported location for freezing was in sewer piping from 
the house to the septic tank and in pump lines. A lack of snow cover and leaky faucets, toilets, 
and furnace condensate were likely major reasons for this type of problem. Some homeowners 
have inadvertently contributed to freezing their systems through improper activities like deer 
feeding, plowing the area, and even flooding the area for ice skating over the system.· In many 
cases, the systems could be thawed out by steaming. 

In those winters that lack a consistent snow cover (perhaps every IO years), keeping wastewater 
in onsite systems as warm as possible by insulating tanks with foam, polystyrene, and/or straw is 
a wise investment. Straw should be placed over the onsite system before excessive frost 
penetration occurs (around mid-December). Using good workmanship in laying pipes and, when 
warranted, placing pump lines deeper and insulating lines ( or both), is prudent to minimize these 
types of freeze problems in winters with limited snow cover. Finally, onsite systems should be 
protected from all types of activities that distur~s the area, including vehicle traffic, snow 
removal, snowmobiling, animals (deer feeding, dog kenneling), and children's play (skating and 
sleeding). 
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Appendix l. Freeze survey sent to septic pumpers and contractors throughout northern 
Minnesota. 

Winter 2000 Freeze-up Survey 

1. How many system freeze-up's did you encounter this winter (Nov 99 - April 00)? ___ _ 

·2. Of those systems how many were in the following age brackets? 
___ new system ___ ,l-5 years ___ 5-10 yeaIS ----ogreater than 10 years 

3. Where in the frozen systems did the freezing occur (number of systems in each category)? 
___ building sewer (pipe from house to tank) 
___ in septic tank/holding tank 
___ line to lift station 
___ line to soil treatment area 
___ in lift station. 
___ soil treatment area (of those how many were in the following types?) 

___ pressure trench 
__ gravity trench 
___ · pressurized bed 
___ gravity_bed 
___ mound 
__ drip disposal 
___ at-grade ., 
__ specify type _________________ _ 

___ other _______________ ..,..... ___________ _ 

4. What do you suspect ·the reasons·forthe freeze-up's were (total number)?. 
__ seasQnal dwelling (not enough use) 
___ manhole cover exposed/uninsulated 
___ sidewalk/walkway over part of system that froze 
___ vehicle/snowmobile traffic over system 
___ new system, vegetation not yet established 
___ leaking faucets or furnace condensate line 
___ lack of snowcover 
___ leaking septic tank 
___ other _____________________ _ 

5. County/counties and townships where freeze-up's occurred? 

6. What did you do to ·correct problems/thaw the systems? 

7. What do you suggest to avoid future problems? 
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Appendix 2.-Comments provided by survey respondents (winter 1999-2000). 

ID # Sug9~stions for avoidin~u_t_ur(!_problems, comments 
Insulation 

3 Fix faucets, more usage 
4 More snow or.insulate treatment area 
5 More ground cover on line, faster drain back?, more slope? 
6 · · Insulate pipe line .:: :: 
9 More insulation .... · 

_;.,/• ... : .. 
~o::.-- .Puthay,@fstraw on system for 1st year · i It~· . ;%'{,~~~ i. ·.• . 
11 Do n;;-t let 90%+ furnaces discharge gravity into s;pti~'_' Mo~e ·oo large drain~ kf ·mound. 
~~!i:t" i'~c •·•""..,,,...t ··th. h..... le . .,,., ··~ '<~; .-,,.:~~ '""'\"-". ~ - ~, .. oy_.~C .. !l)"".1(); _~ _ WI .... ~y or aves . - i'/-:'~ ~ \,,-.,:;:~ 
15 Keep carpenters from flushing insulation down toilet. More use of the system. 

~ --• .,.- - ~:"lle'r.-n-."n"'"-- ,•_ ~. ..• . ·t ·'·'!i:.~-.-~~-~~~::: '"'·' . .. 
~1~ •.;t:;.'P_u~!ll!<b~t~eper, .. ;..-. . -i:~i~-d~ .?.~~i. .JQ:.-:.~-
·17 Heat tape or more groo..nd cover . 
~J!m Y.gQs~v!°WfgrJ&u!ation when snow_nofon ~,~·;: 
20 Insulate manholes, quality work 
~ i~~½>P.~See; on_:mound and fine to moundJt,~~ "t;~~~ :;~1'-. 
23 Bury deeper or insulate · 
m&i"M.®]ID[~~rs'.::".not to take the low,!>!~~isJ.W~w'Jli£~. .i.~ ~i,, 

Disconnect furnace fine, no traffic over sewer lines, make sure pressure line from pump to mound has 
25 no low spots in it for water to stand. 
@m~ewi(oi{wiiB'ilia~~ify~ in 1!1e/111[Tu, .. ~•, ~;~!{~~~.r:~--- . ::~~:A>r_ -~ : . ~··},:.::--.,• 
27 Decent snow cover1 

ems~ . rit.iTuJW~"L 
!!!i..,_, o eiioe~q\s".<:i!Y-2.~\'.I~ 

ner groun<i,t.':;::1 t••. 1J;>ir_.4 
33 More cover over pipe, and grass cover. 
li4ffl!teli>l¥ent~&4ff~~f ?~ ·'-I: 
38 Insulate manholes, quality workmanship 

!..~&¼! A '"''~ -:.~· -.~~ !n:.~ . 

~b°V£1ffl#J1t!1im',r:~J:'- . : . . . . ; ,~:., -~%?,~?$MIi 
41 If snow is light or late in coming, cover danger areas with hay. 

~-~'-r.-

~~2iii1mto:&@~it~oe:.- · ' • -:~i::•~'0~ 2l~{i&¥M er··~ --: 
43 Sand backfill. 
@E*e®~§,j.lli_~g 19 ~~op· d~CJ. #llii~eiett/ifi&e&o'n:ii@ettc@#ms~~~ 
50 Put a piece of foam inside the manhole cover when n,O'snow is present - ---- _, . .,.,.~-

.C ~· • a ·. r:eas . hn~ .co~zr ~tf:i4~a~1or.. 
v v wi e . ;~ u -:-.ff;..;1, • ·· ·-.;.~ ~ u .. ~J,;•.::-r.:.:. + •. , ... -."~·-, 

55 Try to design around fancy timers and alternators 
~ IDhP!@.itifro1!rn'aVb~/!51<J:s~aso_rially~:wi_nt"~",...@"'nicm•o..,n"'tlij"'s .. [o"'s'"'~""jg""'e"'1eji-•aJiM-e_.ocl"""':~"'-~iofrfg'.tank. 
60 Seasonal use systems should be pumped in the fall. Stay off tank and drainfield areas 

;-;,..:_:,:. ~-...... 

'at ca .ers~~anrrold~rfilnimumJ2::'cov"e'r~ate'ii"'_al{i~WLJase~l~ .. vacuom:reiiefs, etc:, ,.,..i;, ~""""'""' .'<'· ,~ --~~ .,._,.,....-.,..~~- '"'°"'>- ~--· , .. ,. ·ti-at - oes_Qiwo1J?E;veryone move_~oull)H;;,:ih--;;,,r.:;nM . ~~,t "', ,...,.~.,,,. , .•• 

64 Don't walk on tanks or feed animals around tank. Put hay on them and put a snowfence around tank. 
@6imetr:@Ifffe~o~,fa"'~i~ulate.~veffiz . ~~~1l,_~i,~·-. :~ t,;:· ·, 
67 More top cover; possibly fabric over drip to help break frost fine. 

'r;1i~rom$uin1i sfation' to mounda nd'moiTn'd . 
;.r·.~ , •. .· _,- ~-~;,r.n.; ilclllal;!W~<l uritil _spring thaw. .' ··•·;s.~. 

Insulate fine to mound over areas that may be driven over. 
69 septic drain if seasonal dwelling. 

,w l>i'tore 'freeze up and -~.;~r ' ~ -,.~ 
Don't put furnace condensation line into 

mi •~ , . .._.,....~ ... ·.--, ·o.&:· "•r ~-. l-'_ •• ·.,.•Qio l•• • ·_• • £ '°~• J• -: ·~·t1:over,witli:hay:or leaves. ,: . ;:,.;: . -:,,,:,.,:: .-. ·•"'"' -~ :- • : .'; • 
•1..-a,.;:; - ·•-· - ·· • .. ' ..... ...... >O ' - ·~ .. •• 

72 Pump it out regular1y and check faucets for dripping = -· .. .,..,,, .,.,,.. . .... . .. . ~'11' . . --~J~ .. "' -t~fl.z: :.1-~9~~~ fll9,!:!~dir~nd manholes with hay or straw , ,; ·1.~·;,-~ ······; · ,x,t.m~~-::l:~ 'ft 
7 4 More pitch for drain back and more snow or leaves 
~ -. -~~\Jfup' pQmps instead of having furnace drip'\~~~ s~ e~ ljffe~fi';;~;~ . :f%.· 
79 Insulate manhole 
r~a-,;, . -~ •• , ,,.. .... ~ - - --·- . . ' .•. ,..,.. • , .. ·v~ - -; . -· 1,80,1-'&,-r.ZS""ofoamaanl<s;and pressure lines • ... ;. -;i,:r6°•· , .. ~''-• '~ •l'• .,,.t. .,. .., ...,,.:1]....,._ _____ ..,.... • • - . .,.. :,,Q .L !Z"--',S,"t. ·----- jt..., ~-
81 Make sure water had no leaks. Place straw over drainfield if lack of snow. 
fsS~~~'i1fili~'.O@in·~eld~: Don't build hq_ckey rinJ?~~r?liil/r!e~~~terif:' : 
83 Homeowner education 

l'l,E':I~ - ·-· ... =•7,ll;'"""','c• . "-' ·•1>•,.-~ov •·•--~·'q• 
~ • .lW~IJ.fyJE!.5£Y~~-;o.n syste(!I . . :l• . . .;t, -~.,'.'!,";"'2. ,·:: ~.~ .;1, .t.:.. 
87 Clean and check pumps in exterior lilt station in fall 
~ ;.;.- ·fisiew~rainfi'e1d'1;:;;:,,.., .. ·, · '1 -:::. :i'' .. ;:;::: .:.;,""immi ·;:,: 
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89 Better insulation from lift station to mound 
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92 Homeowner installed systems 
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