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Infrared Assessment of the Heat Distribution System at the 
Chicago Housing Authority Lathrop Homes 

Phase I - Final Letter report 
29 May 2001 

Gary Phetteplace 

This letter will sununarize the first phase of a project whose objective was to assess heat 
losses from the buried central heat distribution system at the Chicago Housing Authority 
(CHA) Lathrop Homes. The survey was conducted primarily via an Infrared (IR) based 
condition assessment. As provided by our scope-of-work for Phase I, this letter will only 
make a qualitative assessment of the system condition. The actual application of the "TX 
method" to quantify the heat losses will be conducted under Phase 11, if funded. 

In early December 2000 we had mobilized and traveled to Chicago in hopes of 
conducting the IR survey before the onset of winter. As it turned out, the window of 
forecasted good weather closed soon after we arrived and snow prevented us from doing 
the survey. The winter set in firmly and we were unable to find appropriate site 
conditions again until early April 2001. On 16 April 2001 we again traveled to Chicago. 
On 17 April 2001 we walked the system with representatives of the CHA Lathrop Homes 
project and performed other tasks in preparation for our survey that would start late that 
evening. ,4fter assembling our infrared scanner system we started the actual survey work 
at approximately 0015 hrs on 18 April 2001. We surveyed all major portions of the 
system (-3850 feet covered) taking 36 digital temperature images concluding the IR 
survey work at approximately 0430 hrs. Later that day we returned to take the necessary 
elevation and distance data needed for the TX analysis. 

Without reducing the data and performing the analysis of Plzase Ilit 's not possible to 
make quantitative predictions of levels of heat loss or relative condition of the various 
portions of the system. What we are able to do is identify the portions of the system that 
are clearly losing much more heat than the remainder of system on average. There are 
three portions that stand out (MH=manhole): MH7 to MH8, MH8 to MH9, and MH9 to 
MHlO. This obseivation is based on the temperature range that it was necessary for us to 
use on our IR scanned in order to get the temperature profile within the image. While 
most (22) of the 36 images required a range of only 2 "C, and a few (8) required 5 "C, 
these sections had several images requiring higher ranges as follows: 

MH7 to MH.8 (-195 A): Three images at 20 "C. 
MH8 to h4H9 (-330 rt): One image at 10 "C (also one at 2 "C and one at 5 "C.). 
MH9 to MHlO (-475 ft): Two images at 10 "C (also one at 5 "C.). 

These temperate ranges from our experience indicate very high heat losses OR piping 
buried at the depths indicated here. Thus, these sections should be the highest priority for 
repair. I would recommend that they all be repaired as soon as possible, and in the case 
of the section fioin MH7 to MH8, I would recommend that it be placed at the highest 
possible priority such that repairs would be affected before the next heating season. This, 
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as Murphy’s Law clearly stipulates, is the most difficult section to repair as it lies under 
Diversity Street. However unfortunate, clearly there is a large leak of condensate or 
steam there that has caused complete failure of the insulation and probably is also 
responsible for the flooded condition of MH7. It is also possible that the source of water 
is groundwater, or water from city domestic water or storm water drainage systems. In 
that case, deteriorated insulation as well as steam and condensate pipes flooded on the 
exterior by water would explain the very high heat loss. Note that in addition to the 
indicated cost of high heat losses, if this is a condensate or steam leak, makeup water and 
the treatment costs for such can be very significant as well. 

The most likely means of repair for each of the section of deteriorated pipe would be to 
replace it with a new section of drainable, dryable, pressure testable (DDT), conduit, the 
type of system originally installed. If the entire system were to be replaced other 
alternatives could be considered. Because of the difficultly in repairing a section such as 
the section between MH7 and MH8 under Diversity street, a shallow trench might even 
be considered for this section alone, although the grade there is not ideal for such a 
system. In terms of potential expedient repairs, excavation, cutting away of the top of the 
steel conduit, and subsequent replacement of the insulation with several inches of new 
insulation (mineral wool or calcium silicate insulation that has passed the Federal Agency 
boiling test) in concert with loose fill insulation is one possibility. Foamglass and 
“Pitwrap” is another expedient alternative. Such a repair would also involve replacing all 
piping that had deteriorated either from exterior andor interior corrosion. 

Aside from the three sections mentioned above, there was one hot spot of limited size 
noted on the section of pipe between the heating plant and MH1. This could well be a 
significant condensate or (less likely) steam leak. The remainder of the system would not 
appear to be in need of immediate action beyond that discussed below with respect to the 
manholes. However, without actually completing the analysis of the data using the TX 
method it’s not possible for us to speculate on whether the heat losses would be at a 
sufficiently high level to make system replace or replacement cost effective. 

Manholes on the system in general are in fair to poor condition. Some are flooded with 
either groundwater or water from steam or condensate leaks. This not only results in 
elevated heat losses, it also promotes the rapid deterioration of the manhole intemals and 
fosters an environment unsuitable for maintenance and repair work. I would suggest that 
second only to the piping system repairs detailed above, that an effort be undertaken to 
repairhebuild the manholes and their intemals. This would include a detailed inspection, 
prior to drafting the rehabilitation contract, identifying the deficiencies in each manhole 
and then correction of those deficiencies. It is imperative that all sources of water both 
internal and external are removed in the course of this rehabilitation and that some means 
of positive manhole drainage is provided. Otherwise the conditions will rapidly 
deteriorate back to the present state. 

Manhole inspection and assessment in advance of a manhole rehabilitation project would 
also provide an ideal opportunity to assess the condition of the buried piping to the extent 
that is possible from within the manholes. The DDT conduits could be pressure tested for 
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example. Any water that appears when a drain plug is removed would bring that piping 
section into question, depending on the quantity. 

While we have fairly complete notes of our fieldwork, there is always the potential that 
upon reducing the data we would find ambiguities that could be cleared up only by 
viewing the survey points at thc site. For this reason, we would suggest that if Phase II 
will be funded that be done so before the survey paint marks are worn away by traffic and 
weather. 

In closing I’d like to thank Oak Ridge National Laboratory and the Chicago Housing 
Authority for the opportunity to conduct this work. I’d also like to mention that the 
support afforded us both during the R survey itself and the pre and post data gathering 
phases was excellent and professional in every way. 
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