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D44 Forensic Engineering Evaluations of Underground Gas Line Leaks:  Residential 
Explosions Involving Marijuana-Growing Operations in Colorado

Michael D. McDowell, MS*, 24665 E Ontario Place, Aurora, CO 80016

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�HGXFDWH�DWWHQGHHV�RQ�WKH�FDXVH�DQG�RULJLQ�RI�JDV�OLQH�OHDNV�DQG�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�
altering buried gas lines.  Attendees will learn several important principles of gas migration in soil, underground utility placement, trench 

construction, yield stresses in pipe, and the importance of performing utility clearance prior to excavating soil.

This presentation will impact the forensic science community by serving as an example of potential consequences associated with 

impacting buried utilities.  It will also increase an investigator’s awareness of various conditions that should be assessed at the time of 

LQYHVWLJDWLRQ���7KLV�SUHVHQWDWLRQ�ZLOO�SUHVHQW�SKRWRJUDSKLF�GRFXPHQWDWLRQ�IRU�WZR�FDVH�VWXGLHV�DQG�GLVFXVV�WKH�UHOHYDQW�¿QGLQJV�DQG�
conclusions of each matter.

Case Study 1:��$�VLQJOH�IDPLO\�UHVLGHQFH��ORFDWHG�D�IHZ�PLOHV�IURP�9DLO��&2��ZDV�KHDYLO\�GDPDJHG�GXULQJ�D�-XQH������¿UH�WKDW�
RFFXUUHG�DV�WKH�UHVXOW�RI�D�SURSDQH�JDV�OHDN�H[SORVLRQ���7KH�VRXUFH�RI�WKH�SURSDQH�ZDV�D�������JDOORQ�WDQN�WKDW�ZDV�EXULHG�DSSUR[LPDWHO\�
���IHHW�QRUWK�RI�WKH�QRUWKHDVW�FRUQHU�RI�WKH�UHVLGHQFH���7KH�VRXUFH�RI�WKH�SURSDQH�OHDN�UHSRUWHGO\�RFFXUUHG�DW�WKH�FRQQHFWLRQ�EHWZHHQ�D�
buried polyethylene tube (i.e., supply line) and the gas line connection/penetration into the residence.

Some parties alleged that the connection between the underground polyethylene tubing and the adapter at the residence was 

problematic and/or inappropriately fastened.  Because of these alleged issues, the polyethylene tubing became disconnected under loads 

that it was reportedly designed to withstand (assuming it was connected appropriately).  Others alleged that inadequate soil compaction 

OHG�WR�VRLO�VHWWOHPHQW�ZKLFK�FDXVHG�WKH�JDV�OLQH�VHSDUDWLRQ�DW�WKH�UHVLGHQFH���%DVHG�RQ�WKH�DYDLODEOH�GDWD��LW�LV�OLNHO\�WKDW�D�FRPELQDWLRQ�RI�
issues contributed to the gas line separation.  The potential issues evaluated as parts of this case study included:  (1) soil settlement caused 

E\�LQDGHTXDWH�FRPSDFWLRQ������WKH�LQKHUHQW�FKDUDFWHULVWLFV�RI�RQVLWH�VRLOV������WKH�LQWURGXFWLRQ�RI�ZDWHU�IURP�D�PDULMXDQD�JURZ�RSHUDWLRQ�
LQ�WKH�UHVLGHQFH¶V�EDVHPHQW������WKH�LQWURGXFWLRQ�RI�ZDWHU�IURP�RWKHU�VRXUFHV��DQG������WKH�PDWHULDO�SURSHUWLHV�RI�WKH�SRO\HWK\OHQH�WXELQJ�

Case Study 2:��$�QDWXUDO�JDV�H[SORVLRQ�RFFXUUHG�LQ�$SULO������DW�D�VLQJOH�IDPLO\�UHVLGHQFH�LQ�'HQYHU��&2���7KLV�H[SORVLRQ�FDXVHG�
VHULRXV�GDPDJH�WR�WKH�VWUXFWXUH�DQG�ERGLO\�LQMXU\�WR�WKH�KRPHRZQHU���$FFRUGLQJ�WR�WKH�'HQYHU�3ROLFH�'HSDUWPHQW�UHSRUW��WKH�FDXVH�RI�
WKLV�H[SORVLRQ�ZDV�OLQNHG�WR�D�QDWXUDO�JDV�OHDN�RQ�WKH�DGMRLQLQJ�SURSHUW\�WR�WKH�ZHVW��D�PDULMXDQD�JURZ�RSHUDWLRQ����7KH�QDWXUDO�JDV�OHDN�
reportedly occurred due to a separation in a one-half-inch diameter steel gas line (near the gas meter at the adjoining property) and was 

ignited when the homeowner lit a cigarette.

7KH�OLWLJDWLRQ�DQG�HQJLQHHULQJ�HYDOXDWLRQV�LQ�WKLV�PDWWHU�SULPDULO\�IRFXVHG�RQ�WZR�SRWHQWLDOO\�UHVSRQVLEOH�SDUWLHV�ZKR�OLNHO\�LPSDFWHG�
the gas line while performing excavation activities on the adjoining property.  One party performed excavation activities approximately 

14 hours before the explosion and the other party excavated approximately 36 hours before the explosion.  Neither party admitted to 

LPSDFWLQJ�WKH�JDV�OLQH��WKHUHIRUH��DQ�HQJLQHHULQJ�HYDOXDWLRQ�ZDV�SHUIRUPHG�WR�DVVHVV�ZKHWKHU�JDV�ZDV�PRUH�OLNHO\�WR�PLJUDWH�IURP�DQ�
XQGHUJURXQG�OHDN�ZLWKLQ�WKH�VKRUWHU�WLPH�IUDPH���7KH�SRWHQWLDO�LVVXHV�HYDOXDWHG�DV�SDUWV�RI�WKLV�FDVH�VWXG\�LQFOXGHG�������WKH�SRURVLW\�RI�
VRLO������JDV�ÀRZ�UDWHV��DQG������HQJLQHHULQJ�FDOFXODWLRQV�UHJDUGLQJ�PLJUDWLRQ�RI�JDV�XQGHU�YDULRXV�VFHQDULRV�DQG�DVVXPSWLRQV�
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