
IN THE UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF ARKANSAS 

WESTERN DIVISION 
 

FURLANDARE SINGLETON, et al.                 PLAINTIFFS 
 
v.            Case No. 4:15-cv-205-KGB 
 
ARKANSAS HOUSING 
AUTHORITIES PROPERTY 
& CASUALTY SELF-INSURED 
FUND, INC., et al.                 DEFENDANTS 
 

ORDER 

 Before the Court is plaintiff Marilyn Beavers’ motion to strike affidavit of Daniel Gottuk 

and to exclude his testimony in this matter (Dkt. No. 106).  Defendants Arkansas Housing 

Authorities Property & Casualty Self-Insured Fund, Inc., Evanston Insurance Company, and Phil 

Nix (collectively, “Housing Authority Defendants”), and separate defendant BRK Brands, Inc. 

(“BRK”), filed responses in opposition to Ms. Beavers’ motion to strike (Dkt. Nos. 113; 112).  Ms. 

Beavers replied to these responses (Dkt. No. 115).  For the following reasons, the Court denies 

Ms. Beavers’ motion to strike (Dkt. No. 106).   

  I. Background 

 The Housing Authority defendants and BRK have filed separate motions for summary 

judgment (Dkt. Nos. 56; 88).  Both rely on an affidavit provided by Daniel Gottuk, who states that, 

in his expert opinion, the smoke alarm in Ms. Beavers’ apartment sounded on the night of the fire 

that gave rise to this action (Dkt. No. 56-2, ¶ 13; Dkt. No. 88-1, ¶ 13).  Dr. Gottuk used enhanced 

soot deposition (“ESD”) methodology to reach this conclusion (Dkt. No. 56-2, ¶ 9; Dkt. No. 88-1, 

¶ 9).   

Ms. Beavers moves to strike Dr. Gottuk’s affidavit and to exclude Dr. Gottuk from offering 

expert testimony in this action (Dkt. No. 106, at 2).  She argues that “the methods used by [Dr.] 
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Gottuk fail to meet the reliability requirements for expert testimony” (Dkt. No. 107, at 3).  In 

support of this argument, Ms. Beavers provides the affidavit of B. Don Russell (Dkt. No. 106-2).1  

Ms. Beavers contends that Dr. Russell’s affidavit “demonstrates that the method upon which [Dr.] 

Gottuk bases his opinions face multiple reliability issues which warrant exclusion of [Dr.] Gottuk’s 

opinions” (Dkt. No. 107, at 7). 

 II. Discussion 

Ms. Beavers’ motion to strike is a Daubert motion.  See Daubert v. Merrell Dow Pharm., 

Inc., 509 U.S. 579 (1993).  The Court will analyze it as one.  The “[a]dmissibility of expert 

testimony is governed by Federal Rules of Evidence 702 and 703.”  Johnson v. Mead Johnson & 

Co., LLC, 754 F.3d 557, 561 (8th Cir. 2014).  Ms. Beavers moves to exclude Dr. Gottuk’s 

testimony pursuant to Rule 702 (Dkt. No. 107, at 3-4).  Under Rule 702, the Court is responsible 

for screening expert testimony to ensure that it “rests on a reliable foundation and is relevant to 

the task at hand.”  Daubert, 509 U.S. at 597.  “‘Rule 702 reflects an attempt to liberalize the rules 

governing the admission of expert testimony.  The rule clearly is one of admissibility rather than 

exclusion.’”  Sappington v. Skyjack, Inc., 512 F.3d 440, 448 (8th Cir. 2008) (quoting Lauzon v. 

Senco Prods., Inc., 270 F.3d 681, 686 (8th Cir. 2001)).  

Courts use a three-part test to screen expert testimony under Rule 702: 

First, evidence based on scientific, technical, or other specialized knowledge must 
be useful to the finder of fact in deciding the ultimate issue of fact.  This is the basic 
rule of relevancy.  Second, the proposed witness must be qualified to assist the 
finder of fact.  Third, the proposed evidence must be reliable or trustworthy in an 
evidentiary sense, so that, if the finder of fact accepts it as true, it provides the 
assistance the finder of fact requires. 
 

                                                           
1  Plaintiffs untimely disclosed Dr. Russell as an expert witness (Dkt. No. 176, at 4).  

However, by previous Order, the Court found that Dr. Russell should not be excluded as an expert 
witness, despite his untimely disclosure (Id., at 9). 
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Johnson, 754 F.3d at 561 (quoting Polski v. Quigley Corp., 538 F.3d 836, 839 (8th Cir. 2008)).  

Ms. Beavers argues that Dr. Gottuk’s testimony in his affidavit fails to meet the third prong of this 

three-part test (Dkt. No. 107, at 5).  She argues that “the method upon which [Dr.] Gottuk bases 

his opinions face[s] multiple reliability issues which warrant exclusion of [Dr.] Gottuk’s opinions” 

(Id., at 7). 

Courts consider four non-exclusive factors in evaluating an expert witness’s methodology:  

“‘(1) whether the theory or technique can be (and has been) tested; (2) whether the theory or 

technique has been subjected to peer review and publication; (3) the known or potential rate of 

error; and (4) whether the theory has been generally accepted.’”  Shuck v. CNH Am., LLC, 498 

F.3d 868, 874 (8th Cir. 2007) (quoting Peitzmeier v. Hennessy Indus., Inc., 97 F.3d 293, 297 (8th 

Cir. 1996)).  In addition to these factors, courts “can weigh ‘whether the expertise was developed 

for litigation or naturally flowed from the expert’s research; whether the proposed expert ruled out 

other alternative explanations; and whether the proposed expert sufficiently connected the 

proposed testimony with the facts of the case.’”  Presley v. Lakewood Eng’g & Mfg. Co., 553 F.3d 

638, 643 (8th Cir. 2009) (quoting Sappington, 512 F.3d at 449).  

A. Whether ESD Can Be And Has Been Tested And Whether ESD Has 
Been Subjected To Peer Review And Publication 

 
 Relying on Dr. Russell’s affidavit, Ms. Beavers argues that the “ESD method used by [Dr.] 

Gottuk fails to meet the testing requirement,” because “[t]here has been little or no testing of the 

method by independent researchers” and “[t]he number of scientific experiments and tests that 

have been conducted on this method is extremely limited and have been primarily performed by a 

small group of researchers with vested and specific interest in the outcome of the tests” (Dkt. No. 

107, at 8).  Ms. Beavers also argues that “[t]here has been no publication of the data from a 

statistically significant number of full scale fire experiments conducted under a wide range of fire 
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conditions analyzed and evaluated by independent researchers” (Id.).  Ms. Beavers contends that 

ESD has not been subjected to peer review and publication because ESD “has not received 

widespread acceptance or use in the broader scientific community and is not governed by any 

standards that establish a use protocol” (Dkt. No. 107, at 9). 

 BRK and the Housing Authority defendants dispute Dr. Russell’s claims that little to no 

testing has been done on ESD and that it has not been subjected to peer review and publication 

(Dkt. No. 112, at 3-7; Dkt. No. 113, at 9).  In support of its argument, BRK attaches an affidavit 

from its independent expert, Lori Streit (Dkt. No. 112-1).  In support of their argument, the 

Housing Authority defendants attach a supplemental affidavit from Dr. Gottuk (Dkt. No. 113-1).   

 Dr. Streit states that she participated in the “first study to apply the science of acoustic 

agglomeration to smoke alarms” (Dkt. No. 112, at 4).  The results of this study, which involved 

mounting alarms for testing in a full-scale house fire, were presented and published in the 

Proceedings of the Fire Suppression and Detection Research Application Symposium at the Fire 

Protection Research Foundation annual meeting in January of 2001 (Id.; Dkt. No. 112-1, at 2-3).  

The study “was the winner of the William M. Carey Award in recognition of the best paper 

presented at the meeting” (Dkt. No. 112, at 4).  The paper subsequently “passed a rigorous peer 

review process and was published in Fire Technology[,] . . . the foremost refereed journal in the 

Fire Science field[,]” in 2001 (Id.; Dkt. No. 112-3). 

 According to Dr. Streit, “a second study was published the following year using 389 smoke 

alarms with different horn configurations exposed to an array of controlled UL fire test 

configurations” (Dkt. No. 112, at 4-5).  Dr. Streit contends that the second study “resulted in a 

paper presented and published in the Proceedings of the Fire Suppression and Research 

Application Symposium at The Fire Protection Research Foundation Annual Meeting” in January 
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of 2002 (Id., at 5).  Dr. Streit states that the second paper “was also subjected to and passed the 

peer review process and was published in Fire Technology . . . in 2003” (Id.; Dkt. No. 112-4). 

 Dr. Streit claims that she “personally examined over 400 smoke alarms for these studies” 

(Dkt. No. 112, at 5).  She contends that the results of these tests are statistically significant, and 

she notes that the smoke alarms were tested “as part of a double blind study[] and the first set of 

tests were conducted in an actual full-scale house fire” (Id.). 

 Dr. Streit states that, subsequent to the publication of the two studies in which she 

participated, “the technique used to determine the presence of acoustic agglomeration was 

substantiated and verified by research that was authored by P. Kennedy, K. Kennedy and G. 

Gorbett[,]” who “combined the first two studies’ data with theirs to create a larger database of 

tests” (Id., at 5-6).  The Investigative Institute published a paper presenting their findings in August 

of 2003 (Id.; Dkt. No. 112-5).  Dr. Streit states that “another confirmation study of the acoustic 

agglomeration technique was performed as part of a Masters’ Thesis concerning the validity of the 

ESD method for ascertaining whether a smoke alarm sounded during a fire” (Dkt. No. 112, at 6; 

Dkt. No. 112-6).  She asserts that “[a]dditional research followed to ensure the validity of the ESD 

method was not limited to ‘controlled’ fire scenarios” (Dkt. No. 112, at 6).  The study, which was 

authored by Dr. Gottuk and another individual, “found that following the ESD methodology 

resulted in ‘a total of forty-seven alarms accurately identified as having either sounded or not 

sounded during exposures to enclosure fire conditions’” (Id.; Dkt. No. 112-7).  The study 

concluded that, “‘based upon these results and those of the previous studies, it is apparent that 

[ESD] provides a valid methodology for evaluating soot deposition around smoke alarm horn 

openings as an indication as to whether o not the devise sounded during a fire’” (Dkt. No. 112, at 

6). 
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 In his supplemental affidavit, Dr. Gottuk states that, in addition to his own testing on ESD, 

“the methodology has been tested and validated by multiple scientists (Worrell 2001, Worrell 

2003, Phelan 2004, Kennedy 2004, Mealy 2008, Mealy 2011, Woycheese 2006) and evaluated 

and accepted by the forensic community” (Dkt. No. 113-1, at 3).  He notes that the studies on ESD 

“have been performed by at least four independent organizations and have included multiple 

faculty members at leading fire science universities, that is, University of Maryland, Worcester 

Polytechnic Institute and University of Edinburgh” (Id.).  He states that “[p]ublications on ESD 

have appeared in at least three separate papers in a leading fire science peer-reviewed journal (Fire 

Technology) and presented in a range of venues, including Interflam, the International Symposium 

on Fire Investigations, NFPA 921 Technical Committee, and as a master’s thesis at Worcester 

Polytechnic Institute” (Id., at 3-4).    

 After reviewing the record materials submitted by BRK and the Housing Authority 

defendants, the Court rejects Ms. Beavers’ claim that ESD has not been sufficiently tested or 

subjected to peer review and publication.  The Court finds that both the testing and peer review 

factors weigh against excluding consideration of Dr. Gottuk’s affidavit. 

  B. Rate Of Error  

 Ms. Beavers does not address whether the known or potential rate of error of ESD weighs 

in favor or against the exclusion of Dr. Gottuk’s affidavit.  In their response to Ms. Beavers’ motion 

to strike, the Housing Authority defendants argue that this factor weighs against excluding Dr. 

Gottuk’s affidavit (Dkt. No. 113, at 10-11).  They note that “BRK’s expert Streit, in a blind study, 

personally examined over 400 smoke alarms without knowing which alarms had activated and was 

able to identify, for those alarms in which there was sufficient soot to create a distinct pattern, the 

alarms that had activated with 100% accuracy” (Id., at 10).  They also contend that: 
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[Dr.] Gottuk conducted a statistical analysis to the available data regarding ESD 
methodology applied to smoke alarms.  The resulting analysis, using a Bayesian 
method, shows that ESD can correctly identify whether a smoke detector activated 
with a 99.6% confidence level.  Similarly, ESD can be used to determine that a 
smoke detector failed to activate with 99.5% accuracy.  
 

(Id., at 10-11; Dkt. No. 113-1, at 6).  Based on the record evidence, the Court finds that the rate of 

error factor weighs against excluding consideration of Dr. Gottuk’s affidavit. 

  C. General Acceptance 

 Ms. Beavers argues that “Dr. Russell’s Affidavit demonstrates that the ESD method used 

by [Dr.] Gottuk has not received widespread acceptance or use in the broader scientific community 

and is not governed by any standards that establish a use protocol” (Dkt. No.107, at 10).  In his 

affidavit, Dr. Russell specifically claims that ESD “has not received widespread acceptance or use 

in the broader scientific community and is not governed by any standards that establish a use 

protocol” (Dkt. No. 106-2, at 2). 

 In response, BRK and the Housing Authority defendants argue that ESD is generally 

accepted as a reliable methodology as evidenced by the fact that, “beginning in 2011, the National 

Fire Protection Agency (‘NFPA’) incorporated ESD into the national industry standard for fire 

investigations, known as NFPA 921” (Dkt. No. 112, at 6-7; Dkt. No. 113, at 11).  The Housing 

Authority defendants argue that “NFPA 921 is recognized as an authoritative reference for fire 

investigators” and “the Eighth Circuit has held that NFPA 921 ‘qualifies as a reliable method 

endorsed by a professional organization’ for purposes of Daubert’” (Dkt. No. 113, at 11) (quoting 

Fireman's Fund Ins. Co v. Canon U.S.A., 394 F.3d 1054, 1058-59 (8th Cir. 2005)).   

BRK and the Housing Authority defendants also note that the: 
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NFPA specifically rejected Russell’s effort to keep ESD from inclusion in NFPA 
921.  In 2010, Russell argued to the NFPA that ESD was still a hypothesis and 
could not be scientifically validated.  The NFPA Committee rejected Russell’s 
proposal and issued the following statement: “The use of acoustic soot 
agglomeration for the determination of smoke detector activation is supported in 
the scientific literature, as referenced in the original proposal.” 
 

(Id., at 12; Dkt. No. 112, at 7; Dkt. No. 112-10). 

 Dr. Russell provides no specific facts to support his conclusory assertion that ESD has not 

been generally accepted as a reliable methodology.  The inclusion of ESD in NFPA 921 indicates 

that ESD has been generally accepted as a reliable method.  See Fireman's Fund, 394 F.3d at 1057–

58 (“[NFPA 921 qualifies as a reliable method endorsed by a professional organization.”).  

Therefore, the Court finds that the general acceptance factor weighs against excluding 

consideration of Dr. Gottuk’s affidavit. 

  D. Other Factors 

 Ms. Beavers argues that two other factors weigh in favor of excluding Dr. Gottuk’s 

affidavit.  In determining whether an expert witness’s methodology is reliable, courts can consider 

“whether the expertise was developed for litigation or naturally flowed from the expert’s research.”  

Presley, 553 F.3d at 643 (internal quotation marks omitted).  Ms. Beavers argues that this factor 

weighs in favor of excluding Dr. Gottuk’s affidavit because:  

The development of the ESD method does not appear to be a result of [Dr.] Gottuk’s 
own research, independent of litigation. . . . From reading [Dr.] Gottuk’s Affidavit, 
it appears that he merely used the ESD theory developed by others, and attempts to 
apply it to the circumstances of the current case to provide an opinion that the 
smoke alarm sounded. 
 

(Dkt. No. 107, at 11).   

In his original affidavit, Dr. Gottuk states that he has “extensively studied smoke detectors 

and alarms and the presence or absence of enhanced soot deposition patterns on various alarms” 

and that, “[a]s a result of those examinations, there is an accepted methodology for determining 
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whether a smoke alarm has sounded which is accepted by experts in the field” (Dkt. No. 56-2, at 

3).  Furthermore, Dr. Gottuk was involved in at least one of the studies provided by BRK as an 

attachment to its response to Ms. Beavers’ motion to strike (Dkt. No. 112-7).  That study was 

prepared independent of this action.  The Court rejects Ms. Beavers’ argument that this factor 

weighs in favor of excluding Dr. Gottuk’s affidavit.  Conversely, this factor weighs against 

excluding his affidavit. 

Ms. Beavers also argues that “the failure to rule out other possibilities in regards to [Dr.] 

Gottuk’s ESD method-based conclusions is illustrative of the broader lack of reliability with this 

method” (Dkt. No. 107, at 12).  Courts commonly consider whether a proposed expert is able “to 

rule out other possibilities” in determining whether an expert’s opinion is admissible.  Lauzon, 270 

F.3d at 693.  Ms. Beavers argues that this factor weighs in favor of excluding Dr. Gottuk’s 

affidavit.  She argues that “the soot deposits on a smoke detector horn cannot be uniquely linked 

to a specific fire[,]” meaning ESD cannot be used to determine if the subject smoke alarm sounded 

in the fire at issue in this case, as the soot deposits could be “latent and preexisting conditions 

which pre-dated the subject fire” (Dkt. No. 107, at 12).   

In response, the Housing Authority defendants note that, “as a general proposition, [Mr.] 

Gottuk agrees with [Dr.] Russell that due to the persistence of ESD patterns, observing a distinct 

pattern alone may not suffice to support the conclusion that an alarm sounded during a particular 

fire” (Dkt. No. 113, at 12).  However, they argue that “with additional information regarding case 

facts and timeline of events, the occurrence of the ESD can be made with certainty and correlated 

to a specific fire” (Id.) (internal quotation marks omitted).  In his supplemental affidavit, Dr. 

Gottuk states: 
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No evidence exists that this particular alarm had been in an earlier fire, period, 
much less an earlier fire resulting in smoke exposure significant enough to have 
caused the distinct ESD patterns I observed on the subject smoke alarm.  Typical 
cooking and nuisance alarms have been shown to not produce ESD associated with 
a sounding alarm in response to a fire. (Phelan, 2004).  Also, the tests cited above 
have shown that if a fire is not large enough or does not burn for a sufficient amount 
of time, distinct enhanced soot deposition will not occur.  Thus, the technical 
literature demonstrates numerous cases in which smoke alarms have been exposed 
to fire, but the resulting smoke and soot was insufficient to leave a discernable 
pattern.  
 
Based on the ESD testing combined with inquiry into relevant historical facts, it is 
my scientific opinion that the prominent ESD patterns I observed on the subject 
smoke alarm could not have been caused by a prior fire.  I also learned in my 
investigation that the subject smoke alarm had been inspected and tested within 
months of the subject fire and determined to be in good working order.  Finally, 
circumstantial evidence suggesting the subject alarm had been knocked from its 
ceiling mount at some point during the fire also is consistent with the alarm having 
sounded during this fire. 
 
In conclusion, in the absence of any evidence whatsoever that would suggest that 
the subject smoke alarm had been previously exposed to another fire or soot 
sufficient to create distinct soot deposition patterns, it is my opinion, to a reasonable 
degree of scientific certainty, that the distinct soot deposition patterns I observed 
on the subject smoke alarm indicate that the alarm sounded in this fire. 

 
(Id., at 13-14; Dkt. No. 113-1, at 7-8).  Based on this explanation, the Housing Authority 

defendants argue that Mr. “Gottuk’s overall methodology is reliable because it was founded on a 

NFPA 921 approved scientific methodology and supplemented with an examination of relevant 

case evidence to exclude any other possible explanation for the distinct soot deposition patterns on 

the subject smoke alarm” (Dkt. No. 113, at 14).  

 While courts consider whether an expert is able “to rule out other possibilities” in 

determining whether the expert’s opinion is admissible, the Eighth Circuit Court of Appeals has 

cautioned that “this requirement cannot be carried to a quixotic extreme.”  Lauzon, 270 F.3d at 

693.  After reviewing Dr. Gottuk’s explanation of how he considered relevant historical facts in 

Case 4:15-cv-00205-KGB   Document 178   Filed 03/31/17   Page 10 of 11



11 
 

conjunction with the ESD methodology, the Court finds that this factor does not weigh in favor of 

excluding his affidavit.  

Ms. Beavers also argues that Dr. Gottuk’s affidavit should be excluded because ESD 

cannot show “whether the detector sounded in a timely or adequate way as to warn the residents 

sufficiently” (Dkt. No. 107, at 12).  The Court finds that Dr. Gottuk affidavit should not be 

excluded on this basis.  Plaintiffs claim that the subject smoke alarm “did not sound” after a fire 

ignited in Ms. Beavers’ apartment (Dkt. No. 27, ¶ 36).  The Court, in its gatekeeping function, 

finds that Dr. Gottuk’s expert opinion is reliable and trustworthy as to that issue.  The Court does 

not discount that, at a trial, the opinions expressed in his affidavit may be subject to vigorous cross 

examination, but that is not a basis to exclude his affidavit.   

 III. Conclusion 
 
 After weighing the relevant factors, the Court finds that ESD, and Dr. Gottuk’s application 

of ESD in reaching his expert opinion in this action, is sufficiently reliable and trustworthy so as 

to pass the Court’s gatekeeping function.  Ms. Beavers’ motion to strike affidavit of Daniel Gottuk 

and to exclude his testimony in this matter is denied (Dkt. No. 106). 

 So ordered this the 31st day of March, 2017. 

                                                                                              _______________________________ 
                                       Kristine G. Baker 
                 United States District Judge 
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 1 

 
IN THE UNITED STATES DISTRICT COURT 

EASTERN DISTRICT OF ARKANSAS 
WESTERN DIVISION 

 
FURLANDARE SINGLETON, Individually             PLAINTIFFS 
and as Administrator of the Estate of  
Dequan Singleton, Syndi Singleton, and 
Haylee Singleton, Decedents; and 
CLYDE HATCHETT, Individually, and as 
Administrator of the Estate of Emily 
Beavers, Deceased                  
 
v.    Case No.:  4:15-CV-205-KGB 
 
ARKANSAS HOUSING AUTHORITIES PROPERTY 
& CASUALTY SELF-INSURED FUND, INC., et al.         DEFENDANTS   
 
 
MARILYN LOUISE BEAVERS, Individually     PLAINTIFFS 
and as Administrator of the Estate of  
MARILYN BEAVERS, DECEASED                        
 
v.     
 
ARKANSAS HOUSING AUTHORITIES PROPERTY 
& CASUALTY SELF-INSURED FUND, INC., et al.         DEFENDANTS 
                         

HOUSING AUTHORITY DEFENDANTS MEMORANDUM  
IN OPPOSITION TO PLAINTIFFS’ MOTION TO STRIKE DAN GOTTUK 

 
Separate Defendants Arkansas Housing Authorities Property & Casualty 

Self-Insured Fund, Inc., Evanston Insurance Company, and Phil Nix (“Housing 

Authority Defendants”) oppose Plaintiff’s’ Motion to Strike Dan Gottuk as an 

expert witness, Dkt. No. 106.   The Housing Authority Defendants adopt and 

incorporate by reference Separate Defendant BRK Brands, Inc.’s Memorandum 

Opposing Plaintiffs’ motion, filed earlier today and docketed as Dkt. No. 112 

(hereafter, “BRK’s response”). 
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I. Overview 

Plaintiffs’ effort to strike defense expert Daniel Gottuk, Ph.D. lacks any 

merit and should be summarily denied.  Plaintiffs have found a new proposed 

expert, B. Don Russell, Ph. D., willing to opine that the enhanced soot 

deposition (“ESD”) methodology, also known as acoustic soot agglomeration 

(“ASA”), relied on by Gottuk to analyze the smoke alarm from the Beavers’ 

residence is not scientifically reliable. 

As described in detail in Gottuk’s supplemental affidavit, attached hereto 

as Exhibit 1, and Lori Streit’s affidavit, attached to BRK’s response as Exhibit 

A, ESD (or ASA) is a scientifically validated, peer-reviewed, generally accepted 

method for assessing after-the-fact whether a smoke alarm sounded in a fire.  

Additionally, Gottuk applied the method properly.  Gottuk considered relevant 

case facts to rule out any other reasonable explanation for the distinct soot 

pattern he observed on the smoke alarm other than the alarm sounding during 

this fire.  The evidence overwhelmingly supports both ESD analysis in principle 

and its use by Gottuk (and Streit) in this case.  Therefore, Plaintiffs’ motion 

should be denied.   

As a threshold matter, Plaintiffs, not Defendants, have the burden to 

prove their allegation that the smoke alarm failed “to sound an audible alarm,” 

thereby causing the decedents’ death.  (Am. Complaint at ¶ 46).   This should 

be considered in evaluating Plaintiffs’ motion and Don Russell’s apparent 
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inability to determine whether the smoke alarm actually sounded.1  Plaintiffs 

cannot prevail on their negligence claim without presenting evidence that the 

smoke alarm failed to sound and that it made a difference – i.e. that Plaintiffs’ 

decedents would have survived if the smoke alarm had sounded.  Since Marilyn 

Beavers allegedly was awake; “recognized the blaze”; and fought “to put out the 

fire”; whether the smoke alarm sounded should be irrelevant.  (Am. Comp. at ¶ 

17, ¶ 19).  Although the defense does not have the burden to disprove Plaintiffs’ 

theory of negligence, Gottuk’s valid and admissible opinion testimony, unless 

excluded, completely undermines Plaintiffs’  claim that the Housing Authority 

Defendants were negligent in failing to have a working smoke alarm installed in 

the Beavers’ apartment and that such failure proximately caused the death of 

the decedents.  These Defendants submit that it is Gottuk’s ultimate 

conclusion that Plaintiffs find objectionable and not the science he used to 

reach it.  As this Court well knows, a party’s objection to a conclusion reached 

through a reliable scientific process is not a legitimate basis for excluding 

expert opinion testimony. 

II. Daubert standard 

The opinion of a qualified expert witness is admissible if:  (1) it is based 

on sufficient facts or data, (2) it is the product of reliable principles and 

                                                 
1   Plaintiffs have also tendered Don Russell as a proposed new expert witness 
and tendered his Affidavit as a basis for further delaying Plaintiffs’ response to 
the Housing Authority Defendants and BRK’s motions for summary judgment.  
The Housing Authority Defendants and BRK have opposed both motions.  They 
specifically object to Russell’s identification as a new expert at this point in the 
case.  (See, e.g., Dkt. Nos. 109, 110, and 111).   
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methods, and (3) the expert has reliably applied the principles and methods to 

the facts of the case.  Fed. R. Evid. 702. The expert's scientific, technical, or 

specialized knowledge must also "assist the trier of fact to understand the 

evidence or determine a fact in issue."  Id.  The district court is vested with a 

gatekeeping function to ensure that "any and all scientific testimony or 

evidence admitted is not only relevant, but reliable."  Daubert v. Merrell Dow 

Pharms., Inc., 509 U.S. 579, 589, 113 S. Ct. 2786, 125 L. Ed. 2d 469 (1993).  

The proper focus of a Daubert inquiry is on an expert’s methods and not his 

conclusions.  Daubert, 509 U.S. at 595;  Bonner v. ISP Techs., Inc., 259 F.3d 

924, 929 (8th Cir. 2001).    

Plaintiffs’ sole challenge is to the reliability prong.  That is, they contend 

that the method used by Dan Gottuck to formulate his opinion that the smoke 

alarm sounded is unreliable.  As the proponent of Dan Gottuk’s testimony, the 

Housing Authority Defendants embrace their burden to show that his proposed 

testimony satisfies the standard for admitting expert testimony.    

Four non-exclusive factors are relevant to an analysis of the reliability of 

an expert’s opinion:  (1) “whether it can be (and has been) tested”; (2) “whether 

the theory or technique has been subjected to peer review and publication”; (3) 

“the known or potential rate of error”; and (4) “[the method's] ‘general 

acceptance.’”  Daubert, 509 U.S. at 593-94.   These factors are not exhaustive 

or limiting.  Instead, “the Daubert reliability factors should only be relied upon 

to the extent that they are relevant and the district court must customize its 

inquiry to fit the facts of each particular case.”  Shuck v. CNH Am., LLC, 498 
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F.3d 868, 874 (8th Cir. Neb. 2007) (omitting citation and internal quotes).  All 

four Daubert factors are satisfied here.  

The judge's role in analyzing Rule 702 and Daubert  

“is to prevent juries from being swayed by dubious scientific testimony.” 

Russell v. Whirlpool Corp., 702 F.3d at 456;  see also In re Zurn Pex Plumbing 

Prods. Liab. Litig., 644 F.3d 604, 613 (8th Cir. 2011) ("The main purpose of 

Daubert exclusion is to prevent juries from being swayed by dubious scientific 

testimony").   

For the reasons explained below, it cannot be seriously argued that 

Gottuk has employed “dubious” scientific reasoning.   

III. Discussion 

As described further below, the ESD method relied upon by defense 

expert Dan Gottuk has been widely tested, subjected to peer review and 

publication, has an exceedingly narrow error rate, and has been generally 

accepted by the scientific community, as reflected by its inclusion in NFPA 21.  

Therefore, Plaintiffs’ Daubert challenge should be summarily denied. 

A. Factual and Procedural Background 

Because of Plaintiffs’ allegation that the smoke alarm failed to sound 

during the March 22, 2012 fire, the inspection of the subject smoke alarm was 

anticipated and recognized by all interested parties as a very important event in 

this litigation.  On December 7, 2015, after much discussion, multiple 

pleadings regarding testing specifics, and a hearing in the state court action, 

the smoke alarm inspection took place.  Dan Gottuk, Ph.D., attended for the 
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Housing Authority Defendants;  Lori Streit, Ph.D., attended for Defendant BRK 

Brands, Inc.  Plaintiffs had two experts attend on their behalf, Forest Smith, an 

electrical engineer, and Roger Tate, an alleged “mechanical and fire prevention 

expert.”2    

As a result of the December 7, 2015 inspection and as evidenced by their 

affidavits filed in this matter, both Gottuk and Streit determined that the 

smoke alarm had sounded during the subject fire.3  Notably, neither of 

Plaintiffs’ original two experts has come forward with any expert opinions 

regarding the results of the inspection.  Neither is able to offer an opinion to 

counter Gottuk’s (and Streit’s) reliance on ESD methodology to determine that 

the smoke alarm sounded.  Instead, albeit belatedly, Plaintiffs have secured the 

services of a third expert. B. Don Russell, in an effort to exclude Gottuk as an 

expert witness.  Russell’s own proposed opinions about the case are unclear as 

he has not provided an expert report and his affidavit focuses solely on 

critiquing Gottuk. 

 What is clear is that Russell is a hired gun who testifies almost 

exclusively for plaintiffs and whose opinion testimony has been excluded in the 

past.  See, e.g., Johnson v. Kidde, et al., No. 5:03-425- JMH, 2006 U.S. Dist. 

                                                 
2   Plaintiffs disclosed Smith and Tate as experts in December of 2014. Roger 
Tate specifically stated in his December 2014 “supplemental opinion” that the 
‘fire alarm did not function at the time of the fire.”  The silence from Mr. Tate 
following the December 2015 inspection is telling. 
 
3   See Dan Gottuk’s original Affidavit filed in support of the Housing Authority 
Defendants’ and BRK’s Motions for Summary Judgment.  (Doc. Nos. 56, and 
88).  See Streit’s Affidavit, filed June 1, 2016 (Doc. No. 112-1). 
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LEXIS 4218 (E.D. Ky. Feb. 2, 2006) (excluding Russell from testifying that an 

ionization smoke alarm was defective because it failed to sound in a timely 

manner);  Garcia v. BRK Brands, Inc., 266 F. Supp. 2d 566, 572-575 (2003) 

(excluding Russell’s proposed expert testimony that a smoke alarm should have 

sounded before the decedent was incapacitated and grating summary judgment 

to defense based on lack of causation);   Werner v. Pittway Corp., 90 F. Supp. 

2d 1018 (W.D. Wis. 2000) (striking as a “bare conclusion” Russell’s proposed 

testimony concluding that a missing smoke detector was “most probably” an 

ionization smoke detector and granting summary judgment where plaintiffs 

“were awake in time to escape” and “cannot show that any failure of a detector 

caused the injuries they suffered.”).  In stark contrast, Gottuk has testified in 

fire-related and smoke alarm cases in state and federal courts, and his expert 

opinions have never been stricken or limited.  (Supp. Aff. at ¶ 6). 

While the present motion before the Court relates solely to whether 

Gottuk’s testimony satisfies Daubert and should be permitted, and is not, at 

this point, a battle of the experts,4 the Court may consider Russell’s history in 

evaluating the strength and validity of Russell’s challenge to Gottuk’s 

testimony.  For the reasons stated below, Russell’s criticisms of the 

methodology relied upon by Gottuk and Streit are unfounded and insufficient 

to justify striking Gottuk’s opinion testimony. 

                                                 
4   Assuming Russell is not stricken because he was identified too late,  
Defendants specifically reserve the right to challenge Russell’s “opinion” based 
on Daubert once Russell makes those opinions known. 
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B. Two experts, Gottuk and Streit, independently conducted an 
ESD analysis of the subject smoke alarm and concluded that it 
sounded in this fire. 

 
Gottuk describes in his initial affidavit how, using the enhanced soot 

deposition (“ESD”) method, he determined that the horn sounded during the 

March 22, 2012 fire.  (Doc. No. 56-2, Exh. 2, ¶¶ 7-10).5  In his Supplemental  

Affidavit, Gottuk describes how ESD methodology “is recognized as a reliable 

forensic protocol to evaluate the presence of soot particulate around various 

openings of a horn assembly for the purpose of evaluating whether the alarm 

sounded during a fire exposure.”  (Supp. Aff., Exh. 1, ¶ 8).   Gottuk also 

explains how he considered additional information, including case facts and 

the timeline of events, to conclude that the ESD patterns he observed were 

caused by this fire. (Id. at ¶ 17).   Lori Streit describes how she also used ESD 

methodology to examine the subject smoke alarm, as a result of which she also 

concluded that the smoke alarm sounded in this fire.  (Streit Aff. at ¶ 23). 

Thus, here we have two experts, representing different parties, who 

separately used ESD methodology and independently concluded that the 

subject smoke alarm sounded in this fire. 

  

                                                 
5   Dan Gottuk’s original affidavit is already in the record as Exhibit 2 to the 
Housing Authority Defendants’ Motion for Summary Judgment, Docket # 56-2, 
and BRK’s Motion for Summary Judgment, Docket # 88-1.  Rather than 
increase the already voluminous record, Dan Gottuk’s original affidavit is 
incorporated herein by reference.   

Case 4:15-cv-00205-KGB   Document 113   Filed 06/01/16   Page 8 of 18



 9 

C. ESD satisfies the Daubert criteria for assessing reliability. 
 
 (1) Prior Testing 

Defense expert Dan Gottuk explains how in addition to the testing and 

work he has personally done, the ESD methodology “has been tested and 

validated by multiple scientists.”  (Supp. Aff., Gottuk, Exh. 1 at ¶ 8).   Gottuk 

goes on to describe how ESD has been “systematically studied and 

independently evaluated by multiple investigators” and recognized as a 

“repeatable phenomenon.”   (Id. at ¶ 9).  Additionally, Lori Steit in her affidavit 

goes into great detail regarding both the testing that she, and others, have 

done.  (Streit Aff. at ¶ 10, 13, 15).  

Russell’s assertion that there has been “little or no testing of the method 

by independent researchers” either discounts completely the extensive 

testifying that has occurred or Russell is unaware of it.  (Russell Aff. at ¶ 10).  

Neither justifies the conclusion that ESD has not been adequately tested.   

Assuming that Russell would conclude and be willing to opine that 

faculty members at leading science universities such as University of Maryland, 

Worcester Polytechnic Institute and University of Edinburgh are not sufficiently 

“independent,” that is an issue for cross-examination, at best, and not a basis 

for excluding Gottuk’s testimony. 

 (2) Peer review and publication 

Gottuk describes the various peer-reviewed publications on the use of 

ESD analysis to assess whether a smoke alarm sounded.  (Id. at ¶ 10; see also 

¶ 18 (listing publications).  Lori Streit goes into considerable detail concerning 
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her research into ESD, her publications and peer-reviewed work, as well as 

publications and studies by other researchers.  (See, e.g., Streit Aff. at ¶¶ 8-13, 

14-16;  BRK’s response, Doc. No. 112, at pp.4-6).  Additionally, Streit has 

attached several published studies to her affidavit.  In light of this production, 

Russell cannot seriously contend that ESD methodology has not been peer-

reviewed and published.  

Considered in light of Gottuk and Streit’s presentation, Russell’s 

assertion that there has been “no publication of the data from a statistically 

significant number” of experiments once again appears to be based on either 

ignorance or arrogance.   (Russell at ¶ 10).   Either way, Russell’s assertion 

regarding lack of peer review and publication is simply wrong. 

 (3) Error rate 

BRK’s expert Streit, in a blind study, personally examined over 400 

smoke alarms without knowing which alarms had activated and was able to 

identify, for those alarms in which there was sufficient soot to create a distinct 

pattern, the alarms that had activated with 100% accuracy.  (Streit Aff. at ¶ 13;  

see also Gottuk Supp. Aff. at ¶ 15, discussing 100% accuracy in blind studies 

of alarms using ESD).    

Gottuk conducted a statistical analysis to the available data regarding 

ESD methodology applied to smoke alarms.  The resulting analysis, using a 

Bayesian method, shows that ESD can correctly identify whether a smoke 

detector activated with a 99.6% confidence level.  Similarly, ESD can be used to 
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correctly determine that a smoke detector failed to activate with 99.5% 

accuracy.  (Gottuk Supp. Aff. at ¶ 16).   

Russell’s conclusory affidavit is unsupported by any scientific evidence or 

testing.  He simply asserts that ESD is not a reliable predictor of whether a 

given smoke alarm sounded during a fire.  Russell’s conclusion must yield to 

the extensive and compelling evidence showing that evidence of distinct soot 

deposition patterns, when present on a smoke alarm following a fire, is a very 

reliable indicator that a smoke alarm sounded.  Indeed, it is Russell’s “opinion” 

(if one can call it that) that seems suspect.   

  (4) General acceptance 
 

It is undisputed that the National Fire Protection Association's Guide for 

Fire and Explosion Investigations ("NFPA 921") recognizes ESD as an approved 

forensic method for determining whether a smoke alarm sounded during a fire.  

This establishes general acceptance without need for further inquiry.  

NFPA 921 is recognized as an authoritative reference for fire 

investigators.  (Gottuk Aff. at ¶¶ 8-9, Supp. Aff, at ¶ 11;  Streit Aff. at ¶¶ 17-

20).  Additionally, the Eighth Circuit has held that NFPA 921 "qualifies as a 

reliable method endorsed by a professional organization" for purposes of 

Daubert.  Fireman's Fund Ins. Co v. Canon U.S.A., 394 F.3d 1054, 1058-1059 

(8th Cir. 2005); Presley v. Lakewood Eng'g, 553 F.3d 638, 645 (8th Cir. 2009).   

Russell fails to provide any scientific basis for this Court to reject a 

forensic method approved by NFPA 921.  Nor does Russell mention in his 

supporting affidavit NFPA 921’s approval of ESD as a forensic method to 
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determine whether a given smoke alarm sounded during a fire.  Moreover, 

NFPA specifically rejected Russell’s effort to keep ESD from inclusion in NFPA 

921.  In 2010, Russell argued to the NFPA that EDS was still a hypothesis and 

could not be scientifically validated.  The NFPA Committee rejected Russell’s 

proposal and issued the following statement:  “The use of acoustic soot 

agglomeration for the determination of smoke detector activation is supported 

in the scientific literature, as referenced in the original proposal.”  (Supp. Aff. of 

D. Gottuk, at ¶ 12 and Exh. 1-B;  see also Streit Aff. at ¶ 19).    

Should Russell persist, after reviewing all the evidence validating ESD as 

a forensic method, in refusing to recognize ESD as a valid and reliable method 

for determining whether a smoke alarm activated in a fire, Russell will be the 

one going against the grain of the scientific community.   

The evidence overwhelmingly supports the use of ESD or ASA as an 

approved, reliable method for determining whether a given smoke alarm 

sounded in a particular fire.    

D. Gottuk’s application of ESD methodology in this case is 
sufficiently reliable to survive a Daubert challenge. 

 
 Of course, even when an expert applies a reliable, approved and 

validated method such as ESD, he must also apply it reliably to the facts of the 

case.  As Dan Gottuk explains in his Supplemental Affidavit, his ultimate 

conclusion that the smoke alarm in this case sounded in this fire is informed 
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not only by his reliance on  ESD analysis, but also by his consideration of case 

facts and the timeline of events.6  (Supp. Aff. of Dan Gottuk, at ¶ 17).   

 First, as a general proposition, Gottuk agrees with Russell that due to 

the persistence of ESD patterns, observing a distinct pattern alone may not 

suffice to support the conclusion that an alarm sounded during a particular 

fire.  “However, with additional information regarding case facts and timeline of 

events, the occurrence of the ESD can be made with certainty and correlated to 

a specific fire.”  (Id.)     Gottuk goes on in this paragraph to explain how he 

relied on his general specialized knowledge and knowledge of the facts in this 

case to conclude that that alarm sounded in this fire.  In Gottuk’s own words: 

 No evidence exists that this particular alarm had been in an 
earlier fire, period, much less an earlier fire resulting in smoke 
exposure significant enough to have caused the distinct ESD 
patterns I observed on the subject smoke alarm.   Typical cooking 
and nuisance alarms have been shown to not produce ESD 
associated with a sounding alarm in response to a fire.  (Phelan, 
2004).  Also, the tests cited above have shown that if a fire is not 
large enough or does not burn for a sufficient amount of time, 
distinct enhanced soot deposition will not occur.  Thus, the 
technical literature demonstrates numerous cases in which smoke 
alarms have been exposed to fire, but the resulting smoke and soot 
was insufficient to leave a discernable pattern. 
 
 Based on the ESD testing combined with inquiry into 
relevant historical facts, it is my scientific opinion that the 
prominent ESD patterns I observed on the subject smoke alarm 
could not have been caused by a prior fire.  I also learned in my 
investigation that the subject smoke alarm had been inspected and 
tested within months of the subject fire and determined to be in 
good working order.  Finally, circumstantial evidence suggesting 
the subject alarm had been knocked from its ceiling mount at 
some point during the fire also is consistent with the alarm having 
sounded during this fire. 

                                                 
6   In stark contrast to Gottuk’s Affidavit, there is no evidence that Russell 
considered the case specific facts in any manner whatsoever. 

Case 4:15-cv-00205-KGB   Document 113   Filed 06/01/16   Page 13 of 18



 14 

 In conclusion, in the absence of any evidence whatsoever 
that would suggest that the subject smoke alarm had been 
previously exposed to another fire or soot sufficient to create 
distinct soot deposition patterns, it is my opinion, to a reasonable 
degree of scientific certainty, that the distinct soot deposition 
patterns I observed on the subject smoke alarm indicate that the 
alarm sounded in this fire. 
 

(Gottuk Supp. Aff. at ¶ 17). 
 
 Gottuk’s explanation of how he used ESD in this particular case to reach 

his particular conclusions is more than adequate to survive a Daubert 

challenge.  Under Eighth Circuit precedent, experts’ methods are deemed 

reliable when experts “observed the relevant evidence, applied their specialized 

knowledge, and systematically included or excluded possible theories of 

causation.” Shuck v. CNH America, 498 F.3d 868, 875 (8th Cir. 2007).  Gottuk’s 

overall methodology is reliable because it was founded on a NFPA 921 approved 

scientific methodology and supplemented with an examination of relevant case 

evidence to exclude any other possible explanation for the distinct soot 

deposition patterns on the subject smoke alarm.   

E. Don Russell’s speculation about what may have happened is 
inadmissible and insufficient to justify striking Gottuk’s 
testimony. 

 
 Russell also speculates that maybe the smoke alarm had sounded in a 

previous fire and therefore, that a previous fire could be the cause of the soot 

deposits Gottuk observed.  (Russell Aff. at ¶ 12).  As Gottuk explained, supra, 

because there was no case specific facts existing to suggest that the smoke 

alarm had been exposed to a previous fire, no basis existed for Gottuk to 
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attribute the ESD patterns he saw to a non-existent event.  (Supp. Aff. of 

Gottuck, at ¶ 17).   Russell’s sworn testimony on this point is pure conjecture.    

 Russell theorizes that even if the “subject smoke detector sounded in the 

incident fire, the smoke detector may have sounded very late in the fire and 

therefore did not provide a timely or adequate warning.”  (Russell Aff. at ¶ 13) 

(emphasis added).  Once again, this is speculation that has nothing to do with 

whether Gottuk’s opinion that the alarm sounded should be excluded.   

 As one court has stated, "the function of expert testimony is to explain 

how something happened, not to speculate as to how something could possibly 

have happened."  Estate of Groff v. Aquila, Inc., No. 4:05-cv-0250, 2007 U.S. 

Dist. LEXIS 98729, 2007 WL 4644707, at *10 (S.D. Iowa Sept. 28, 2007); 

accord, e.g., Glastetter v. Novartis Pharms. Corp., 252 F.3d 986, 989 (8th Cir. 

2001) ("[T]he district court's gatekeeping role separates expert opinion evidence 

based on 'good grounds' from subjective speculation that masquerades as 

scientific knowledge."); Concord Boat Corp. v. Brunswick Corp., 207 F.3d 1039, 

1057 (8th Cir. 2000) ("Expert testimony that is speculative is not competent 

proof.") (internal quotation marks and citations omitted);  Johnson v. Avco 

Corp., 702 F. Supp. 2d 1093, 1108-09 (E.D. Mo. 2010) ("We do not allow 

witnesses to tell juries that in their expert opinion something happened simply 

because it is possible.").  Thus, Russell should not be permitted to offer 

speculative testimony, either at trial (assuming he is permitted to testify and 

can survive a Daubert challenge) or in challenging Gottuk’s testimony. 
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 Finally, Russell’s affidavit and Plaintiffs’ argument evidences a 

fundamental misunderstanding of the burden of proof in this case.  Gottuk is 

not purporting to offer an opinion as to the precise point in time the alarm 

began to sound.  Nor is he required to do so.  It is Plaintiffs, not Defendants, 

who have the burden to prove negligence and causation.  To prevail, Plaintiffs 

must prove both that the alarm failed to sound and that its failure to sound 

proximately caused the death of decedents. Russell’s affidavit, at ¶ 13, stating 

that even if the smoke detector sounded, it “may have sounded very late in the 

fire and therefore did not provide a timely or adequate warning to residents”  -- 

is totally speculative and will not permit Plaintiffs to go to the jury on their 

theory of negligence against the Housing Authority Defendants.  Plaintiffs’ 

Daubert motion is so weak that it suggests an effort to obfuscate and to further 

delay the proceedings rather than a legitimate basis for attempting to exclude 

an expert witness.     

IV. Conclusion 

 Defense expert Dan Gottuk has sufficiently explained both the ESD 

methodology and his application of it to the facts of this case.  Gottuk’s opinion 

may not be stricken simply because Don Russell disagrees with his opinion or 

because it undercuts Plaintiffs’ negligence theory.  A difference of opinion 

between experts, even assuming the Court permits Russell’s late identification 

and Russell can survive a Daubert challenge, may be explored through cross-

examination and, if permitted, the presentation of rebuttal expert opinion. 
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 The Court should deny Plaintiff’s Motion to Exclude Dan Gottuk’s 

opinion testimony in this case.  

 

     Respectfully submitted, 

      Teresa Wineland (#81168)   
      KUTAK ROCK LLP 
      124 West Capitol Avenue, Suite 2000 
      Little Rock, AR  72201-3706 
      (501) 975-3145 
      teresa.wineland@kutakrock.com  
  
      Attorneys for Defendant Evanston  
      Insurance Company  
 
      AND 
 
      /s/__EDIE R. ERVIN____________________                    
      William M. Griffin III (#82069)  

Edie R. Ervin (#93198) 
      FRIDAY ELDREDGE & CLARK, LLP 
      400 West Capitol Avenue, Suite 2000 
      Little Rock, AR  72201-3522 
      (501) 376-2011 
      griffin@fridayfirm.com  
      eervin@fridayfirm.com 
          
      Attorneys for Defendants Arkansas Housing 
      Authorities Property & Casualty Self-  
      Insured Fund, Inc.   
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CERTIFICATE OF SERVICE 
 
 I, Edie R. Ervin, hereby certify that a copy of the foregoing pleading has 
been filed using the CM/ECF Filing System on this 1st day of June, 2016, and 
the Clerk of Court shall serve a copy upon the following counsel of record: 
 
David Hodges  
david@hodgeslaw.com 
 
Dion Wilson  
edionwilson@gmail.com 
 
John W. Walker 
johnwalkeratty@aol.com 
 
Shawn G. Childs 
schilds@gabrielmail.com 
 
Kathryn Pryor 
kpryor@wlj.com 
 

Baxter Drennon 
bdrennon@wlj.com  
 
Sheila F. Campbell 
campbl@sbcglobal.net 
 
John L. Wilkerson 
jwilkerson@arml.org 
 
Teresa Wineland 
Teresa.wineland@kutakrock.com  
 
James H. Heller 
jimheller@cozen.com  

 
A true and correct copy of the foregoing pleading has been served upon the 
following counsel of record via U.S. Mail on this same date: 
 
William M. Hatchett 
Hatchett, DeWalt & Hatchett, PLLC 
485 Orchard Lake Road 
Pontaic, MI  48341 
w.hatchett@hatchettlawfirm.com  
 
      /s/__EDIE R. ERVIN____________________                     
      Edie R. Ervin (#93198) 
      FRIDAY ELDREDGE & CLARK 
      400 West Capitol, Suite 2000 
      Little Rock, AR  72201-3522 
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IN THE UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF ARKANSAS 

WESTERN DIVISION 

FURLANDARE SINGLETON, et at PLAINTIFFS 

v. Case No.: 4:15-CV-205-KGB 

ARKANSAS HOUSING AUTHORITIES PROPERTY 
8s CASUALTY SELF-INSURED FUND, INC., et at DEFENDANTS 

SUPPLEMENTAL AFFIDAVIT OF DANIEL GOTTUK 

I, Daniel Gottuk, of lawful age and having been duly sworn, upon my 

oath states as follows: 

Baltimore, Maryland. 

2. I have been retained by the Defendants, Jacksonville Housing 

Authority, Evanston Insurance Company and Phil Nix, in this matter. I was 

specifically retained to review all information regarding the smoke alarm at 

issue in this case. 

3. This Supplemental Affidavit is intended to supplement the Affidavit 

I gave earlier in this case. My updated Curriculum Vitae and a selected 

publications list is attached hereto as Exhibit 1-A. 

4. Since 1993, I have conducted thousands of fire detection tests in a 

wide range of structures and fire conditions (see selected publications list for 

examples). Analyses have included the investigation and analysis of novel 

detection technologies, performance of existing technologies and the 

1. My name is Daniel T. Gottuk. I am employed by Jensen Hughes of 

DEFENDANT'S 
EXHIBIT 

L 
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development of standardized test protocols. I have also conducted many 

experimental forensic programs for the National Institute of Justice (part of the 

Department of Justice). My research has included both basic and applied 

forensic studies to develop fundamental understanding of fire dynamics, 

pattern formation and damage assessment as well as to develop practical 

forensic tools for fire scene investigations and analyses. 

5. Some of the relevant positions I have held in various organizations 

include: (1) chair, NFPA 72 Technical Committee on Single- and Multiple-

Station Alarms and Household Fire Alarm Systems; (2) member, NFPA 921 

Technical Committee on Fire and Explosion Investigation; (3) Chair, Fire 

Detection and Alarm Research Council; and (4) member, UL Standards 

Technical Panel 217 for Smoke Detectors and Alarms. 

6. I have been qualified and given testimony in fire-related and smoke 

alarm cases in state and federal courts. My expert opinions have never been 

stricken or limited. 

7. I understand that Plaintiffs, through B. Don Russell, Ph.D., have 

challenged my opinion in this case that the smoke alarm at issue in this case 

sounded during the fire. Dr. Russell in his Affidavit contends that the forensic 

method of enhanced soot deposition ("ESD") is not reliable in that it does not 

use accepted scientific protocols, has not been peer reviewed, is not repeatable, 

and has not been tested "under the wide variety of fire conditions that can 

reasonably be anticipated to occur in a home." Dr. Russell's statements simply 
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are not true. The ESD method has been tested, peer-reviewed, and deemed 

scientifically reliable. 

8. Among those who regularly work in this field, the method referred 

to as enhanced soot deposition (also known as acoustic soot agglomeration) is 

recognized as a reliable forensic protocol to analyze the presence of smoke 

particulate around various openings of a horn assembly for the purpose of 

evaluating whether the alarm sounded during a fire exposure. Besides the 

testing and work I have personally done, the methodology has been tested and 

validated by multiple scientists (Worrell 2001, Worrell 2003, Phelan 2004, 

Kennedy 2004, Mealy 2008, Mealy 2011, Woycheese 2006) and evaluated and 

accepted by the forensic community (NFPA 921). See paragraph 11 below re: 

NFPA 921's acceptance of ESD in its 2011 edition. 

9. Enhanced soot deposition ("ESD") during sounding of an alarm has 

been systematically studied and independently evaluated by multiple 

investigators and has also been recognized as a repeatable phenomenon by 

those involved with smoke alarm testing. The studies cited in the literature 

have been performed by at least four independent organizations and have 

included multiple faculty members at leading fire science universities, that is, 

University of Maryland, Worcester Polytechnic Institute and University of 

Edinburgh. 

10. Publications on ESD have appeared in at least three separate 

papers in a leading fire science peer-reviewed journal (Fire Technology) and 

presented in a range of venues, including Interflam, the International 

J) 
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Symposium on Fire Investigations, NFPA 921 Technical Committee, and as a 

master's thesis at Worcester Polytechnic Institute. 

11. The National Fire Protection Association ("NFPA"), which was 

founded in 1896, is a global, nonprofit organization "devoted to eliminating 

death, injury, property and economic loss due to fire." (As viewed on NFPA's 

website, http: / /www.nfpa.org/press-room, on May 31, 2016). NFPA 921 is 

recognized as an authoritative reference for fire investigation. 

Beginning with its 2011 edition, NFPA 921 specifically identified ESD as 

an appropriate method to determine if a smoke alarm sounded or did not 

sound during a given fire. Thus, ESD has been recognized as an approved 

forensic method. 

12. Plaintiffs' proposed expert, Dr. Russell, objected to NFPA 921's 

inclusion of ESD as an approved forensic method in its 2011 edition. NFPA 

921's Technical Committee reviewed and rejected Dr. Russell's proposal to 

exclude ESD from NFPA 921. The explanatory statement for rejecting Dr. 

Russell's proposal was: "The use of acoustic soot agglomeration for the 

determination of smoke detector activation is supported in the scientific 

literature, as referenced in the original proposal." See attached excerpt from 

NFPA 921's 2010 meeting, as Exhibit 1-B. Thus, it is Dr. Russell who is out of 

the mainstream with his views on ESD. 

13. The various studies performed to evaluate and validate the forensic 

methodology of using enhanced soot deposition have included a range of fire 

and non-fire conditions, including cooking events and other nuisance sources, 

4 
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fires in small test chambers, fires in multi-room structures, fires in full-scale 

apartment and house tests with and without flashover conditions. The wide 

variety of fire conditions resulted in smoke alarms that ranged from not being 

thermally affected to those that had charred plastic and some that were largely 

consumed by the fire. Fuel sources were varied from gas fires to flaming and 

smoldering polyurethane, wood, paper, cardboard, cables, cotton and 

upholstered furniture and kitchen cabinets. Besides smoldering and flaming, 

fires included slow growing to fast developing arson scenarios. 

14. Amongst the various studies performed and presented in the 

literature, over 450 fire exposed smoke alarms (both powered and non-

powered) were evaluated in assessing and validating the use of enhanced 

smoke deposition. The wide range of fire conditions, makes and models of 

smoke alarms, and different exposure conditions amongst these hundreds of 

trials has established a significant database to evaluate the use of enhanced 

soot deposition. (Worrell 2001, Worrell 2003, Phelan 2004, Mealy 2011). 

15. ESD has been evaluated using blind studies so that the people 

evaluating the smoke alarms did not know which alarms had or had not 

sounded during a fire. The results demonstrate reliable conclusions of 

determining when a smoke alarm sounded. These results have been reported 

in the various studies cited above. For example, the work of Mealy et al (2011) 

validated the use of the heuristics developed by Phelan (2004) by exposing 78 

smoke alarms to a range of full-scale apartment structure fire tests. Of the 47 

smoke alarms that had sufficient evidence to evaluate (i.e., some were 
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excessively burned and consumed and some not exposed to enough smoke), 

alarm activation was determined with 100% accuracy. 

16. The data collected over the four main studies (Worrell 2001, 

Worrell 2003, Phelan 2004, Mealy 2011) that have examined the use of ESD to 

determine whether or not a smoke alarm activated in a fire demonstrates a 

statistically significant, strong correlation in the accuracy of the methodology 

that was used in the determinations. The future distribution of the "success" 

or "failure" of a determination made by using this methodology was considered 

to determine the confidence level of the testing. In this analysis, a Bayesian 

method was determined to be the most appropriate. A Bayesian method 

considers the weight of the generic data, can account for the statistical 

significance of the data, and is a consistent way to treat data when the data 

has no failures (EPRI, 2013). This method is used and supported within the 

Nuclear industry for probabilistic risk assessment (PRA) and is approved by the 

Nuclear Regulatory Commission (PRA, 1983). 

Based on the Bayesian method using a Jeffreys non-informative priors, 

the confidence level in the ability of the ESD methodology to correctly 

determine whether a smoke alarm activated was determined to be 99.6%. This 

represents almost a three sigma level of confidence in the reliability of the 

testing. Similarly, when analyzing the testing data for the ability of ESD 

methodology to correctly determine whether a smoke alarm failed to activate, 

the confidence level was calculated to be 99.5%. 

6 

Case 4:15-cv-00205-KGB   Document 113-1   Filed 06/01/16   Page 6 of 19



17. ESD patterns are generally persistent and will remain over the 

course of time. As such, it is true that one cannot necessarily tell the time that 

the patterns occurred just by looking at the pattern. However, with additional 

information regarding case facts and timeline of events, the occurrence of the 

ESD can be made with certainty and correlated to a specific fire. 

No evidence exists that this particular alarm had been in an earlier fire, 

period, much less an earlier fire resulting in smoke exposure significant 

enough to have caused the distinct ESD patterns I observed on the subject 

smoke alarm. Typical cooking and nuisance alarms have been shown to not 

produce ESD associated with a sounding alarm in response to a fire. (Phelan, 

2004). Also, the tests cited above have shown that if a fire is not large enough 

or does not burn for a sufficient amount of time, distinct enhanced soot 

deposition will not occur. Thus, the technical literature demonstrates 

numerous cases in which smoke alarms have been exposed to fire, but the 

resulting smoke and soot was insufficient to leave a discernable pattern. 

Based on the ESD testing combined with inquiry into relevant historical 

facts, it is my scientific opinion that the prominent ESD patterns I observed on 

the subject smoke alarm could not have been caused by a prior fire. I also 

learned in my investigation that the subject smoke alarm had been inspected 

and tested within months of the subject fire and determined to be in good 

working order. Finally, circumstantial evidence suggesting the subject alarm 

had been knocked from its ceiling mount at some point during the fire also is 

consistent with the alarm having sounded during this fire. 

7 
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In conclusion, in the absence of any evidence whatsoever that would 

suggest that the subject smoke alarm had been previously exposed to another 

fire or soot sufficient to create distinct soot deposition patterns, it is my 

opinion, to a reasonable degree of scientific certainty, that the distinct soot 

deposition patterns I observed on the subject smoke alarm indicate that the 

alarm sounded in this fire. 

18. The following is a list of publications referenced herein: 

EPRI Guidelines for PRA Data Analysis (2013), 3002000774, Technical Update, December 
2013. ' 

Kennedy, K.C., Gorbett, G.E., Kennedy, P.M (2004), "A Fire Analysis Tool - Revisited, 
Acoustic Soot Agglomeration in Residential Smoke Alarms," Poster presented at Interflam 2004 
- 10th International Fire Science and Engineering Conference, Edinburgh, Scotland, July 6, 
2004. ' " " 

Mealy, C.L. and Gottuk, D.T. (2008), "Full-Scale Validation Tests of a Forensic Methodology to 
Determine Smoke Alarm Response," Proceedings - 2008 International Symposium on Fire 
Investigation Science and Technology, Cincinnati, OH, May 18-21, 2008, pp. 133-142. 

Mealy, C.L. and Gottuk, D.T. (2011), "Full-Scale Validation Tests of a Forensic Methodology to 
Detemiine Smoke Alarm Response," Fire Technology, 47 (1), January 2011, pp. 275-289. 

NFPA 921 (2011), "Guide for Fire & Explosion Investigations," National Fire Protection 
Association, Quincy, MA, 2011. 

NFPA 921 (2014), "Guide for Fire & Explosion Investigations," National Fire Protection 
Association, Quincy, MA, 2014. 

Phelan, P. (2004), "An Investigation of Enhanced Soot Deposition on Smoke Alarm Horns," 
Thesis, Master of Science, Worcester Polytechnic Institute, May 2004. 

PRA Procedures Guide (1983): A Guide to the Performance of Probabilistic Risk Assessments 
for Nuclear Power Plants, NUREG/CR-2300, Vol. 1, Prepared under the auspices of the 
American Nuclear Society (ANS) and the Institute of Electrical and Electronics Engineers 
(IEEE) for the U.S. Nuclear Regulatory Commission, Washington, DC, January 1983. 

Worrell, C.L., Roby, R.J., Streit, L., Torero, J.L. (2001), "Enhanced Deposition, Acoustic 
Agglomeration, and Chladni Figures in Smoke Detectors," Fire Technology, 37, 343-362, 2001. 
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Worrell, C.L., Lynch, J.A., Jomaas, G., Roby, R.J., Streit, L., Torero, J.L. (2003), "Effect of 
Smoke Source and Horn Configuration on Enhanced Deposition, Acoustic Agglomeration, and 
Chladni Figures in Smoke Detectors," Fire Technology, 39, 309-346, 2003. 

Woycheese, J., Gottuk, D., and Phelan, P. (2006), "An Investigation of Enhanced Soot 
Deposition on Smoke Alann Homs: Experiments and Observations," 2006 International 
Symposium on Fire Investigation Science and Technology, Cincinnati, Ohio, June 26-28, 2006, 
pp.343-352. 

FURTHER, AFFIANT SAYETH NOT. 

SUBSCRIBED and SWORN to before me this 3V dav of Mav, 2016. 

. yn 

My Commission Expires: 

o ^ / n j a o n  
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o 
JENSEN HUGHES 

DANIEL T. GOTTUK, PE, PhD 
VP of Specialty Services, Technical Director 

Experience: 27 Years 
Joined JENSEN HUGHES: 1992 

Education 

Ph.D., Mechanical Engineering, 
Virginia Polytechnic institute, 1992 

B.S., Mechanical Engineering, 
Virginia Polytechnic Institute, 1989 

Registered PE 

AL, No. 29227-E (2008) 
Rl, No. 7087(1999) 
MD, No. 23144 (1998) 

Associations 

• Member, National Fire Protection 
Association (NFPA) 

• Member, The International 
Association for Fire Safety 
Science (IAFSS) 

• Member, The Society of Fire 
Protection Engineers (SFPE) 

Security Clearances 

DoD, Secret 

(410) 737-8677 
daottuk@iensenhuahes.com 

Daniel Gottuk, PE, PhD, is VP of Specialty Services and the Technical Director 
of Jensen Hughes. The Specialty Services group includes forensic, R&D and 
environmental services. With 27 years of experience, he is a recognized expert 
in fire detection and fire dynamics and is well published in the technical 
literature. He draws on his extensive experimental background and his long 
involvement in national codes and standards to provide clients practical and 
technically sound solutions to their problems. Dr. Gottuk has evaluated fire 
development and fire protection systems in shipboard, residential and 
industrial applications. He has forensically analyzed a wide range of consumer 
products and assisted clients in product development and litigation matters. 
His research includes both basic and applied forensic studies to develop 
fundaments! understanding of fire dynamics, pattern formation and damage 
assessment as well as to develop practical forensic tools for fire scene 
investigations and analyses. 

PROFESSIONAL HIGHLIGHTS 

VP of Specialty Services, Technical Director, JENSEN HUGHES, Baltimore, 
MD, present. Responsible for the forensic, R&D and Environmental services. 
As Technical Director, Dr. Gottuk is responsible for establishing the overall 
technical direction and initiatives for the company and maintaining technical 
excellence. He provides oversight for the supervision and management of 
senior staff and is involved with strategic planning for the company. He 
manages Jensen Hughes' on-site engineering support for the ATF Fire 
Research Laboratory. 

Director of Forensics and R&D, JENSEN HUGHES, Baltimore, MD, 2012
2014. Responsible for forensic and R&D services, including the supervision 
and management of senior and staff engineers. Project manager for a variety 
of fire related forensic, research, testing, and development programs. 

Senior Engineer, JENSEN HUGHES, Baltimore, MD, 1992-2012. Project 
manager for a variety of fire related research, testing, and development 
programs. Responsible for the planning execution and analysis of experimental 
fire research and development studies in the areas of fire dynamics, fire 
detection and suppression, instrument development, and material 
performance. Work also includes the use of fire dynamics principles and 
models in applications of fire hazard analyses, fire investigations, and fire 
protection code equivalency assessments. Examples of projects include the 
evaluation and development of advanced fire detection systems; the evaluation 
of liquid fuel fires; and backdraft explosion environments. Work includes 
experimental and analytical work in support of litigation. Responsible for the 
determination of origin and cause, and the analysis of fire growth and the 
response of fire protection systems. 

DEFENDANTS 

TO. 
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DANIEL T. GOTTUK, PE, PhD, VP of Specialty Services, Technical Director 
© 

JENSEN HUGHES 

PROFESSIONAL HIGHLIGHTS 

Researcher, Mechanical Engineering Department, Virginia Polytechnic Institute, Blacksburg, VA, 1989-1992. 
Conducted experimental research and chemical kinetics modeling of the generation of carbon monoxide in compartment 
fires. Supervised undergraduate research assistants. 

Systems/Integration and Test Engineer, General Electric Astro Space Division, Princeton, NJ, 1988-1989. Developed 
integration and testing procedures for satellite production. 

Research Assistant, Mechanical Engineering Department, Virginia Polytechnic Institute, Blacksburg, VA, 1988
1989. Conducted research and development in the study of flame detection. Examined the feasibility of using flame 
spectroscopy and chemiluminescence as a fast response method for flame detection. 

PROFESSIONAL STANDING (CONTINUED): 

Committees, Boards, and Panels 

Member, Technical Committee on Single- and Multiple-Station Alarms and Household Fire Alarm Systems (SIG-HOU), NFPA 72 
Member/Chair, Technical Committee on Carbon Monoxide Detection (SIG-CAR), NFPA 720 
Member, Technical Committee on Fire Investigation (FIA-AAA), NFPA 921 
Member, Technical Committee on Fire Investigator Professional Qualifications (PQU-FIV), NFPA 1033 
Member/Chair, Fire Detection & Alarm Research Council 
Member, UL Standards Technical Panel 217 for Smoke Detectors and Alarms 
Member, UL Standards Technical Panel 2034 for Carbon Monoxide Alarms and Gas Detectors 

Technical Journals and Books 

Editor of the 8th Symposium of the International Association of Fire Safety Science 
Editorial Board, Fire Technology 
Editorial Board, Fire Science Reviews 
Reviewer, International Symposium on Fire Safety Science 
Reviewer, Fire and Materials 
Reviewer, Journal of Fire Sciences 
Reviewer, Fire Safety Journal 

Awards 

Foundation Medal for the best and most noteworthy research project, "Development of Standardized Cooking Fires 
for Evaluation of Prevention Technologies: Data Analysis," 2015 
Hats Off Award from the Society of Fire Protection Engineers, 2015 
Ronald K. Mengel Award for the most outstanding detection presentation at Suppression, Detection and Signaling 
Research and Application Symposium, SUPDET 2010 
Jack Bono Engineering Communications Award for the Journal of Fire Protection Engineering paper that most 
contributed to the achievement and application of professional fire protection in 2006, 2007 
Harry C. Bigglestone Award, Excellence in Communication of Fire Protection Concepts, 2004 
Royal Institute of Naval Architects/Lloyds Register, Safer Ship Award, Advanced Damage Control Technology, 2003 
Alan Berman Research Publication Award, Naval Research Laboratory, 2003 
Alan Berman Research Publication Award, Naval Research Laboratory, 2000 

PATENTS 

Roby, R.J., Gottuk, D.T., and Beyler, C.L., "Multi-signature Fire Detector," U.S. Patent No. 5,691,703, November 25,1997 

PAGE 2 
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© 
JENSEN HUGHES 

SELECTED PUBLICATIONS LIST 

DANIEL T. GOTTUK, PhD, PE 

Gottuk, D.T. and Lattimer, B.Y., "Effect of Combustion Conditions on Species Production," Chapter 16, The 
SFPE Handbook of Fire Protection Engineering, Fifth Edition, Hurley, M.J. (ed.), 2016. 

Gottuk, D.T. and White, D.A., "Liquid Fuel Fires," Chapter 65, The SFPE Handbook of Fire Protection 
Engineering, Fifth Edition, Hurley, M.J. (ed.), 2016. 

Dinaburg, J. and Gottuk, D., "Smoke Alarm Nuisance Source Characterization: Review and 
Recommendations," Fire Technology, 51 (3), May 2015, pp. 479-748, DOI: 10.1007/s10694-015-0502-1. 

Dinaburg, J. and Gottuk, D., "Comparative Fire and Nuisance Performance of Beam Detectors," 15th 
International Conference on Automatic Fire Detection (AUBE 14), Duisburg, Germany, October 14-16, 
2014, 8 p. 

Dinaburg, J., Gottuk, D., and Floyd, J., "Fire Source and Detection Response Characterization for High Airflow 
Applications," 15th International Conference on Automatic Fire Detection (AUBE 14) Duisburg, Germany, 
October 14-16, 2014, 8 p. 

Dinaburg, J.B., Floyd, J., and Gottuk, D.T., "Validation of Modeling Tools for Detection Design in High Air flow 
Environments: Phase II - Task 2 and 3: Fire Source and Detection Response Characterization," prepared 
for the Fire Protection Research Foundation, Quincy, MA, Hughes Project #1 DTG02049.010, July 31, 
2014, 68 p. 

Floyd, J., Boehmer, H., and Gottuk, D.T., "Validation of Modeling Tools for Detection Design in High Air flow 
Environments: Phase II - Task 4b and 4c: Full Scale Model Verification and Validation," prepared for the 
Fire Protection Research Foundation, Quincy, MA, Hughes Project #1DTG02049.010, July 31, 2014, 72 p. 

Floyd, J. and Gottuk, D.T., "Validation of Modeling Tools for Detection Design in High Airflow Environments: 
Phase II - Task 5: Design Guidance," prepared for the Fire Protection Research Foundation, Quincy, MA, 
Hughes Project #1 DTG02049.010, July 31, 2014, 27 p. 

Dinaburg, J.B. and Gottuk, D.T., "Development of Standardized Cooking Fires for Evaluation of Prevention 
Technologies: Data Analysis," prepared for the Fire Protection Research Foundation, Quincy, MA, Hughes 
Project #1 DTG02049.009, July 18, 2014, 135 p. 

Dinaburg, J. and Gottuk, D., "Smoke Alarm Nuisance Source Characterization - Phase 1," prepared for the 
Fire Protection Research Foundation, Quincy, MA, March 2014, 59 p. 

Mealy, C., Benfer, M., and Gottuk, G., "Liquid Fuel Spill Fire Dynamics," Fire Technology, 50 (2), March 2014, 
pp. 419—436, DOI: 10.1007/s10694-012-0281-x. 

Dinaburg, J.B. and Gottuk, D.T., "Comparative Fire and Nuisance Performance of Beam Detectors," 
Suppression, Detection and Signaling Research and Applications Symposium (SUPDET 2014), National 
Fire Protection Association, University of Central Florida Orlando, FL, March 4-7, 2014, 21 p. 

Gottuk, D.T. and Dinaburg, J.B., "Smoke Alarm Nuisance Source Characterization, Phase 1: Literature Review 
and Gap Analysis," Suppression, Detection and Signaling Research and Applications Symposium 
(SUPDET2014), National Fire Protection Association, University of Central Florida Orlando, FL, March 4-7, 
2014, 20 p. 

Benfer, M. and Gottuk, D., "Electrical Receptacles - Overheating, Arcing, and Melting," Proceedings of the 
Eleventh International Symposium, International Association for Fire Safety Science (IAFSS), University of 
Canterbury, New Zealand, February 10-14, 2014,14 p. 
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Dinaburg, J.B. and Gottuk, D.T., "Development of Standardized Cooking Fires for Evaluation of Prevention 
Technologies: Phase One Data Analysis," prepared for the Fire Protection Research Foundation, Quincy, 
MA, Plughes Project #1DTG02049.009, October 14, 2013, 42 p. 

Benfer, M.E, and Gottuk, D.T., "Development and Analysis of Electrical Receptacle Fires," Grant No. 2010-DN-BX-
K218, Office of Justice Programs, National Institute of Justice, Department of Justice, September 12,2013. 

Gottuk, D.T. and Dinaburg, J.B., "Video Image Fire Detection and Optical Flame Detection for Industrial 
Applications," Fire Technology, 49 (2), April 2013, pp. 213-251, DOI: 10.1007/s10694-012-0254-0. 

Mealy, C.L., Wolfe, A.J., and Gottuk, D.T., "Forensic Analysis of Ignitable Liquid Fuel Fires in Buildings," Grant 
No. 2009-DN-BX-K232, Office of Justice Programs, National Institute of Justice, Department of Justice, 
February 15, 2013. 

Mealy, C.L. and Gottuk, D.T., "Ignitable Liquid Fuel Fires in Buildings - A Study of Fire Dynamics," Grant No. 
2009-DN-BX-K232, Office of Justice Programs, National Institute of Justice, Department of Justice, 
January 31, 2013. 

Benfer, M.E. and Gottuk, D.T., "Fire Effects on Receptacles," Proceedings - 2012 International Symposium on 
Fire Investigation Science and Technology, University of Maryland University College, October 15-17, 2012. 

Mealy, C.L. and Gottuk, D.T., "A Study of Calcination of Gypsum Wallboard," Proceedings - 2012 International 
Symposium on Fire Investigation Science and Technology, University of Maryland University College, 
October 15-17, 2012. 

Mealy, C.L. and Gottuk, D.T., "A Study of the Persistence of Ignitable Liquid Residue," Proceedings - 2012 
International Symposium on Fire Investigation Science and Technology, University of Maryland University 
College, October 15-17, 2012. 

Gottuk, D., Floyd, J., Dinaburg, J., and Williamson, J., "Validation of Modeling Tools for Detection Design in 
High Air Flow Environments - Final Phase I Report," prepared for the Fire Protection Research 
Foundation, Quincy, MA, August 2012, 50 p. 

Dinaburg, J. and Gottuk, D.T., "Fire Detection in Warehouse Facilities - Final Phase I Report," prepared for the 
Fire Protection Research Foundation, Quincy, MA, Plughes Project #1DTG02049.007, January 2012. 

Dinaburg, J. and Gottuk, D.T., "Plome Cooking Fire Mitigation: Technology Assessment - Final Report," 
prepared for the Fire Protection Research Foundation, Quincy, MA, Plughes Project #1DTG02049.006, 
October 31, 2011. 

Mealy, C., Benfer, M., and Gottuk, D., "A Study of the Parameters Influencing Liquid Fuel Burning Rates," Fire 
Safety Science - Proceedings of the 10th International Symposium, International Association of Fire Safety 
Science, University of Maryland, College Park, MD, June 19-24, 2011. 

Mealy, C.L., Benfer, M., and Gottuk, D.T., "Fire Dynamics and Forensic Analysis of Liquid Fuel Fires," Grant 
No. 2008-DN-BX-K168, Office of Justice Programs, National Institute of Justice, Department of Justice, 
February 18, 2011. 

Mealy, C.L. and Gottuk, D.T., "Full-Scale Validation Tests of a Forensic Methodology to Determine Smoke 
Alarm Response," Fire Technology, 47 (1), January 2011, pp. 275-289. 

Gottuk, D.T., "Single-and Multiple-Station Alarms and Plousehold Fire Alarm Systems," Chapter 29, Sixth 
Edition, NFPA 72-National Fire Alarm and Signaling Code Flandbook, National Fire Protection 
Association, Quincy, MA, 2010, pp. 669-718. 
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Boehmer, H.R., Floyd, J.E., and Gottuk, D.T., "Evaluation of Calorimeter Heat Release Rate as Input to FDS 
Model for Simulation of Underventilated Compartment Fires," Proceedings - 2010 International 
Symposium on Fire Investigation Science and Technology, University of Maryland University College, 
September 28-29, 2010, pp. 93-104. 

Mealy, C.L., Benfer, M.E. and Gottuk, D.T., "Fire Dynamics and Forensic Analysis of Liquid Fuel Fires," 
Proceedings - 2010 International Symposium on Fire Investigation Science and Technology, University of 
Maryland University College, September 28-29, 2010, pp. 399-410. 

Wolfe, A.J., Mealy, C.L., and Gottuk, D.T., "Fire Dynamics of Limited Ventilation Compartment Fires," 
Proceedings - 2010 International Symposium on Fire Investigation Science and Technology, University of 
Maryland University College, September 28-29, 2010, pp. 603-614. 

Mealy, C.L. and Gottuk, D.T., "Experimental Validation of Smoke Detector Spacing Requirements and the Impact 
of these Requirements on Detector Performance," Fire Technology, 46 (3), July 2010, pp. 679-696. 

Gottuk, D.T. and Dinaburg, J.B., "Video Image Fire Detection and Optical Flame Detection for Industrial 
Applications," Fire Suppression and Detection Research and Applications - A Technical Working 
Conference (SUPDET2010), Orlando, FL, February 16-19, 2010, 32 p. 

Boehmer, H., Floyd, J., and Gottuk, D.T., "Fire Dynamics and Forensic Analysis of Limited Ventilation 
Compartment Fires - Volume 2: Modeling," Grant No. 2007-DN-BX-K240, Office of Justice Programs, 
National Institute of Justice, Department of Justice, October 2009. 

Wolfe, A.J., Mealy, C.L., and Gottuk, D.T., "Fire Dynamics and Forensic Analysis of Limited Ventilation 
Compartment Fires - Volume 1: Experimental," Grant No. 2007-DN-BX-K240, Office of Justice Programs, 
National Institute of Justice, Department of Justice, October 2009. 

Mealy, C.L., Wolfe, A.J., and Gottuk, D.T., "Smoke Alarm Response and Tenability," AUBE '09 - Proceedings of 
the 14th International Conference on Automatic Fire Detection, Vol. 1, Duisburg, Germany, September 8-10, 
2009, pp. 353-360. 

Mealy, C.L. and Gottuk, D.T., "Validation of Smoke Detection Response Methodologies," AUBE '09-
Proceedings of the 14th International Conference on Automatic Fire Detection, Vol. 2, Duisburg, Germany, 
September 8-10, 2009, pp. 25-32. 

Minor, C.P., Steinhurst, D.A., Johnson, K.J., Rose-Pehrsson, S.L., Owrutsky, J.C., Wales, S.C., and Gottuk, 
D.T., "Multi-sensory Detection System For Damage Control And Situational Awareness," AUBE '09-
Proceedings of the 14th International Conference on Automatic Fire Detection, Vol. 1, Duisburg, Germany, 
September 8-10, 2009, pp. 121-128. 

Kouchinsky, A.J., Gottuk, D.T., Dinaburg, J.B., Hill, S.A., Back, G.G., Farley, J.P., Rose-Pehrsson, S.L., Hunstad, 
M., Peter, A.J., and Callahan, B.M., "Advanced Magazine Fire Protection Program: Detection System 
Development," NRL/MR/6180-09-9199, Naval Research Laboratory, Washington, DC, July 27,2009. 

Gottuk, D.T. and Lattimer, B.Y., "Effect of Combustion Conditions on Species Production," Section 2/Chapter 
5, The SFPE Fiandbook of Fire Protection Engineering, Fourth Edition, DiNenno, P.J. (ed.), 2008. 

Gottuk, D.T. and White, D.A., "Liquid Fuel Fires," Section 2/Chapter 15, The SFPE Handbook of Fire 
Protection Engineering, Fourth Edition, DiNenno, P.J. (ed.), 2008. 

Mealy, C., Floyd, J., and Gottuk, D., "Smoke Detector Spacing Requirements Complex Beamed and Sloped 
Ceilings, Volume 1: Experimental Validation of Smoke Detector Spacing Requirements," prepared for the 
Fire Protection Research Foundation, Quincy, MA, April 2008. 
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Floyd, J., Riahi, S., Mealy, C., and Gottuk, D., "Smoke Detector Spacing Requirements Complex Beamed and 
Sloped Ceilings, Volume 2: Modeling of and Requirements for Parallel Beamed, Flat Ceiling Corridors and 
Beamed, Sloped Ceilings," prepared for the Fire Protection Research Foundation, Quincy, MA, April 2008. 

Gottuk, D.T., "Household Fire Warning Equipment," Section 14.6, NFPA Fire Protection Handbook, Twentieth 
Edition, Cote, A.E. (Editor-in-Chief), National Fire Protection Association, Quincy, MA, 2008, pp. 14-79-14-88. 

Gottuk, D.T., "Video Image Detection Systems Installation Performance Criteria Research Project," prepared 
for the Fire Protection Research Foundation, Quincy, MA, October 2008. 

Gottuk, D., Mealy, C., and Floyd, J., "Smoke Transport and FDS Validation," Fire Safety Science -
Proceedings of the 9th International Symposium, International Association of Fire Safety Science, 
Karlsruhe, Germany, September 21-26, 2008, pp. 129-140. 

Gottuk, D., Do, C., and Mawhinney, J., "International Road Tunnel Fire Detection Research Project - Tasks 5 
and 6: Monitoring and Fire Demonstrations in the Lincoln Tunnel," prepared for the Fire Protection 
Research Foundation, Quincy, MA, June 11, 2008. 

Mealy, C.L. and Gottuk, D.T., "Full-Scale Validation Tests of a Forensic Methodology to Determine Smoke 
Alarm Response," Proceedings - 2008 International Symposium on Fire Investigation Science and 
Technology, Cincinnati, OH, May 18-21, 2008, pp. 133-142. 

Hammonda, M.H., Rose-Pehrsson, S.L., Gottuk, D.T., Lynch, J.A., Tillettc, D., and Streckertc, H., "Cement 
Microsensors for Fire Detection," Sensor and Actuators B: Chemical, 130 (1), March 2008, pp. 240-248. 

Gottuk, D.T., "Single- and Multiple-Station Alarms and Household Fire Alarm Systems," Chapter 11, National 
Fire Alarm Code Handbook, Fifth Edition, L.F. Richardson and W.D. Moore (eds.), National Fire Protection 
Association, 2007. 

Beyler, C.L. and Gottuk, D.T., "Development of a Technical Basis for Carbon Monoxide Detector Siting," 
prepared for the Fire Protection Research Foundation, Quincy, MA, October 2007. 

Mealy, C.L. and Gottuk, D.T., "Unventilated Compartment Fires," Proceedings - 2006 International Symposium 
on Fire Investigation Science and Technology, Cincinnati, Ohio, June 26-28, 2006, pp. 107-118. 

Woycheese, J., Gottuk, D., and Phelan, P., "An Investigation of Enhanced Soot Deposition on Smoke Alarm 
Horns: Experiments and Observations," 2006 International Symposium on Fire Investigation Science and 
Technology, Cincinnati, Ohio, June 26-28, 2006, pp. 343-352. 

Mealy, C.L. and Gottuk, D.T., "A Study of Unventilated Fire Scenarios for the Advancement of Forensic 
Investigations of Arson Crimes," Office of Justice Programs, National Institute of Justice, Department of 
Justice, 98IJCXK003, 2006. 

Geiman, J.P. and Gottuk, D.T., "Evaluation of Smoke Detector Response Estimation Methods: 
Part I - Optical Density, Temperature Rise and Velocity at Alarm," Journal of Fire Protection Engineering, 
16 (4), November 2006, pp. 251-268. 

Gottuk, D.T., Lynch, J.A., Rose-Pehrsson, S.L., Owrutsky, J.C., and Williams, F.W., "Video Image Fire 
Detection for Shipboard Use," Fire Safety Journal, 41 (4), June 2006, pp. 321-326. 

Owrutsky, J.C., Steinhurst, D.A., Minor, C.P., Rose-Pehrsson, S.L., Williams, F.W., and Gottuk, D.T., "Long 
Wavelength Video Detection of Fire in Ship Compartments," Fire Safety Journal, 41 (4), June 2006, pp. 
315-320. 

Rose-Pehrsson, S.L., Minor, C.P., Steinhurst, D.A., Owrutsky, J.C., Lynch, J.A., Gottuk, D.T., Wales, S.C., 
Farley, J. P., and Williams, F.W., "Volume Sensor for Damage Assessment and Situational Awareness," 
Fire Safety Journal, 41 (4), June 2006, pp. 301-310. 
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Geiman, J.A. and Gottuk, D.T., "Reducing Fire Deaths in Older Adults: Optimizing the Smoke Alarm Signal 
Research Project. Summary Technical Report," prepared for the Fire Protection Research Foundation, 
Quincy, MA, May 2006. 

Gottuk, D.T., Lynch, J.A., Rose-Pehrsson, S.L, Owrutsky, J.C., and Williams, F.W., "Video Image Fire 
Detection for Shipboard Use," AUBE '04 - Proceedings of the 13th International Conference on Automatic 
Fire Detection, Duisburg, Germany, September 14-16, 2004. 

Owrutsky, J.C., Steinhurst, D.A., Minor, C.P., Rose-Pehrsson, S.L., Gottuk, D.T., and F.W. Williams "Long 
Wavelength Video Detection of Fire in Ship Compartments," AUBE '04 - Proceedings of the 13th 
International Conference on Automatic Fire Detection, Duisburg, Germany, September 14-16, 2004. 

Rose-Pehrsson, S.L, Owrutsky, J.C., Wales, S.C., Farley, J.P, Williams, F.W., Steinhurst, D.A., Minor, C.P., 
Gottuk, D.T., and Lynch, J.A., "Volume Sensor for Damage Assessment and Situation Awareness, AUBE 
'04 - Proceedings of the 13th International Conference on Automatic Fire Detection, Duisburg, Germany, 
September 14-16, 2004. 

Gottuk, D.T. and Scheffey, J.L., "Fire Flazard Analysis," Guidelines for Fire Protection for Chemical, 
Petrochemical, and Hydrocarbon Processing Facilities, Chapter 5, Center for Chemical Process Safety, 
American Institute of Chemical Engineers, New York, NY, 2003, pp. 54-98. 

Milke, J.A., Hulcher, M. E., Worrell, C.L., Gottuk, D.T., and Williams, F.W., "Investigation of Multi-Sensor 
Algorithms for Fire Detection," Fire Technology, 39, 2003, pp. 363-382. 

Rose-Pehrsson, S.L, Hart, S.J., Street, T.T., Williams, F.W., Hammond, M.H., Gottuk, D.T., Wright, M.T., and 
Wong, J.T., "Early Warning Fire Detection System Using a Probabilistic Neural Network," Fire Technology, 
39, 2003, pp. 147-171. 

Gottuk, D.T. and Lattimer, B.Y., "Effect of Combustion Conditions on Species Production," Section 2/Chapter 
5, The SFPE Handbook of Fire Protection Engineering, Third Edition, P.J. DiNenno (ed.), 2002. 

Gottuk, D.T. and McKenna, L.A., "Spot and Aspirated Laser Smoke Detection in Telecommunication 
Facilities," Fire Technology, 38, 2002, pp. 147-178. 

Gottuk, D.T., and White, D.A., "Liquid Fuel Fires," Section 2/Chapter 15, The SFPE Handbook of Fire 
Protection Engineering, Third Edition, P.J. DiNenno (ed.), 2002. 

Gottuk, D.T., Peatross, M.J., Roby, R.J., and Beyler, C.L., "Advanced Fire Detection Using Multi-Signature 
Alarm Algorithms," Fire Safety Journal, 37, 2002, pp. 381-394. 

Geiman, J.A. and Gottuk, D.T., "Alarm Thresholds for Smoke Detector Modeling," Fire Safety Science-
Proceedings of the Seventh International Symposium, Evans, D.D. (ed.), International Association for Fire 
Safety Science, Worcester, MA, June 16-21, 2002, pp. 197-208. 

Strege, S. and Gottuk, D.T., "An Evaluation of Magazine/Ordnance Cargo Hold Fire Detectors," HAI Project 
No. 1185-002, December 31, 2001. 

Gottuk, D.T. and McKenna, L.A., "Spot and Aspirated Laser Smoke Detection in Telecommunication 
Facilities," AUBE '01 - Proceedings of the 12th International Conference on Automatic Fire Detection, 
National Institute of Standards and Technology, Gaithersburg, MD, March 26-28, 2001, pp. 151-162. 

Rose-Phersson, S.L., Shaffer, R.E., Hart, S.J., Williams, F.W., Gottuk, D.T., Strehlen, B.D., and Hill, S.A., 
"Multi-Criteria Fire Detection Systems Using a Probalistic Neural Network," Sensors and Actuators, B 69, 
2000, pp. 325-335. 
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Gottuk, D.T., Scheffey, J.L., Williams, F.W., Gott, J.E., and Tabet, R.J., "Optical Fire Detection (OFD) for 
Military Aircraft Hangars: Final Report on OFD Performance to Fuel Spill Fires and Optical Stresses," 
NRL/MR/6180--00-8457, Naval Research Laboratory, Washington, DC, May 22, 2000. 

Gottuk, D.T., Beitel, J.J., and Williams, F.W., "Final Report for Flammability Evaluation of Chairs," NRL Ltr Rpt 
Ser 6180/0001, Naval Research Laboratory, Washington, DC, February 18, 2000. 

Gottuk, D.T. and McKenna, L.A., "Final Report Response Time Comparison of Spot and Aspirated Laser 
Smoke Detection Technologies in a Telecommunications Facility," prepared for Notifier/Fire Lite Alarms, 
Northford, CT, November 10, 1999. 

Gottuk, D.T., Peatross, M.J., Farley, J.P., and Williams, F.W., "The Development and Mitigation of Backdraft: 
A Real-Scale Shipboard Study," Fire Safety Journal, 33 (4), November 1999, pp. 261-282. 

Gottuk, D.T., Hill, S.A., Schemel, C.F., Strehlen, B.D., Rose-Phersson, S.L., Shaffer, R.E., Tatem, P.A., and 
Williams, F.W., "Identification of Fire Signatures for Shipboard Multi-criteria Fire Detection Systems," 
NRL/MR/6180-99-8386, Naval Research Laboratory, Washington, DC, June 18,1999. 

Gottuk, D.T., Peatross, M.J., Roby, R.J., and Beyler, C.L., "Advanced Fire Detection Using Multi-signature 
Alarm Algorithms," AUBE '99 - Proceedings of the 11th International Conference on Automatic Fire 
Detection, Duisburg, Germany, March 16-18,1999, pp. 237-250. 

Gottuk, D.T. and Williams, F.W., "Multi-criteria Fire Detection: A Review of the State-of-the-Art," NRL Ltr Rpt 
Ser 6180/0472, Naval Research Laboratory, Washington, DC, September 10,1998. 

Williams, F.W., Peatross, M.J., Gottuk, D.T., and Roby, R.J., "Evaluation of Hydrocarbon Measurement 
Techniques in Class B Fire Environments," NRL/MR/6180-97-7913, Naval Research Laboratory, 
Washington, DC, January 13,1997. 

Gottuk, D.T., Williams, F.W., and Farley, J.P., "The Development and Mitigation of Backdrafts: A Full-scale 
Experimental Study," Fire Safety Science - Proceedings of the Fifth International Symposium, 
International Association of Fire Safety Science, 1997, pp. 935-946. 

Gottuk, D.T. and Roby, R.J., "Effect of Combustion Conditions on Species Production," Section 2/Chapter 7, 
The SFPE Flandbook of Fire Protection Engineering, P.J. DiNenno (ed.), Second Edition, June 1995. 

Gottuk, D.T., Roby, R.J., and Beyler, C.L., "The Role of Temperature on Carbon Monoxide Production in 
Compartment Fires," Fire Safety Journal, 24, June 1995, pp. 315-331. 

Rhodes, B.T., Beitel, J.J., Gottuk, D.T., Beyler, C.L., Rosenbaum, E.R., and Haecker, C.F., "Analytical and 
Experimental Evaluation of Solid Waste Drum Fire Performance," WHC-SD-WM-TRP-233, Rev 0,1995. 

Beitel, J.J., Gottuk, D.T., Rhodes, B.T., Beyler, C.L., and Haecker, C.F., "Solid Waste Drum Array Fire 
Performance," WHC-SD-WM-TRP-246 Rev 0,1995. 

Gottuk, D.T., "Generation of Carbon Monoxide in Compartment Fires," NIST-GCR-92-619, National Institute of 
Standards and Technology, 1992. 

Gottuk, D.T., Roby, R.J., and Beyler, C.L., "A Study of Carbon Monoxide and Smoke Yields from 
Compartment Fires with External Burning," Twenty-Fourth Symposium (International) on Combustion, The 
Combustion Institute, Pittsburgh, PA, 1992, pp. 1729-1735. 

Gottuk, D.T., Roby, R.J., Beyler, C.L., and Peatross, M.J., "Carbon Monoxide Production in Compartment 
Fires," The Journal of Fire Protection Engineering, 4 (4), October/November/December 1992, pp. 133-150. 
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921-20 Log #84 
(6.2.10.3) 

Final Action: Reject 

Submitter: B. Don Russell, Texas A&M University 
Comment on Proposal No: 921-79 
Recommendation: For the reasons set forth in Section 5 below, the entire proposed methodology on soot deposition 
should be eliminated and not included in this edition of NFPA 921. 
Substantiation: NFPA 921 should only include accepted scientific theories and methods derived therefrom. As a 
practical document, NFPA 921 should not include any hypotheses that are not broadly proven and practiced. The basic 
scientific question is how much testing and validation must a hypothesis receive before it can be elevated to a theory. In 
practical terms, the proof of a hypothesis should not be based on a small handful of researchers running a limited 
number of experiments, under limited protocols and conditions. I am not questioning the reporting accuracy for the data 
collected by the researchers cited. However, the hypothesis that soot deposition analysis can generally be used to prove 
the sounding, or not, of smoke alarms under a broad range of conditions with acceptable levels of false positives and 
false negatives has not yet been proven by the cited researchers or by broader, independent testing and experiments 
conducted by researchers outside the current small community. 

The theory set forth in 6.2.10.3 "Enhanced Soot Deposition on Smoke Alarms" does not have broad scientific basis 
and: validation and therefore should not be included. It is still a hypothesis. The number of researchers who have 
conducted statistically valid experiments and the total body of results that have been presented for scientific review is 
inadequate to prove this concept and create a theory for practical use. With no criticism of the work of any individual 
researcher, the total number of independent researchers and their peer reviewed papers that have been published on 
this subject is miniscule. Without respect to the quality of the individual work of any individual researcher, the total body 
of work is insufficient to prove the theory reliable under the wide range of fire conditions-that must be addressed by 
NFPA 921. 
There are specific scientific concerns that have not been addressed in the test protocols of researchers. All causes of 

false positives and false negatives are not yet scientifically established nor is the rate of false indications established 
using statistically accepted methods. The peer reviewed papers that are cited in substantiation for this modification to 
NFPA 921 show multiple repetition of authors or dependent connections between authors. One must ask what 
significant group of informed scientists provided the peer review for this relatively small community of individuals who 
have acquired data or analyzed data on smoke alarm soot deposition. In truth, the number of practitioners of smoke 
alarm soot deposition analysis is an exceptionally small community and the peer reviewed literature from this 
community, to date, is insufficient to support this theory for broad practical application. 
While a review of the papers cited in the substantiation cannot be completed here, there are certain obvious questions. 

The wording leaves the reader with the impression that the presence of soot deposition on a smoke alarm indicates that 
the alarm has just sounded in the fire under investigation. It must be noted that prior smoky conditions, including 
specifically previous kitchen fires, may establish various levels of soot patterns that persist over time or are enhanced 
over time, unrelated to the last fire that occurred or the current fire under investigation. Furthermore, no scientific work 
has been performed to create a formula or a method where researchers or investigators can determine (a) when the 
smoke detector first sounded in the subject fire, or (b) how long the smoke alarm sounded in the fire. 
Based on the above, investigators using this technique are left with significant scientific uncertainty even with the 

presence of soot deposition on smoke alarms. If they reach a positive conclusion of soot deposition patterns on a 
specific smoke alarm, they must also conclude that (1) they do not know when the smoke alarm sounded in the fire, (2) 
they do not know how long the smoke alarm sounded in the fire, and (3) they do not know if the smoke alarm sounded in 
this fire or in some previous smoky condition or fire that occurred at an unknown time. Investigators analyzing soot 
deposition patterns on smoke alarms after a specific fire do not know the condition of the smoke detector prior to the fire 
with respect to previous soundings to smoke conditions. Therefore, no conclusion can be reached that the mere 
presence of soot deposition patterns on or inside a given smoke detector originate from the subject fire of investigation 
as opposed to previous soundings of the detector in previous smoky conditions and/or fires (e.g. kitchen fires). Given 
these uncertainties that are obvious limitations to the proposed technique as set forth in the cited literature, the 
technique becomes virtually useless for drawing practical conclusions related to a specific fire under investigation. 
I have conducted hundreds of smoke alarm fire tests under a wide range of fire conditions. Figures 6.2.10.3(c),(d) 

showing soot deposition around the exterior of the horn face are not at all representative of the post fire condition of the 
vast majority of smoke detectors that I have reviewed from my own experiments of staged fires or in the case of 
naturally occurring fires I have investigated. In fact, the condition represented in these figures is very rare even after 
exposure of smoke detectors to multiple fires. Therefore, the inclusion of these figures without qualification as to its 
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representation of an extreme condition is misleading and inappropriate. Based on experiments that are documented with 
data available from the Smoke Detector Test Facility of the Texas Engineering Experiment Station, deposition of 
significant patterns at the face of smoke detectors exposed to one significant fire, or multiple significant fires, or multiple 
low smoke fires do not show the patterns indicated in Figure 6.2.10.3(c),(d) for smoke alarms that sounded. (Data 
records, Smoke Detector Test Facility, Dr. B. Don Russell, Texas Engineering Experiment Station, Texas A&M 
University System, College Station, Texas, 77843.) 
It should also be qualified in the text of the document that the presence of soot deposition on or inside a smoke alarm 

provides no indication as to when the smoke alarm sounded in the subject fire under investigation. A smoke alarm 
sounding late in a fire after victims are deceased may develop smoke deposition patterns (or not!). The levels, and 
quantity, and characteristics of the smoke and the location of the detector with respect to the fire source will all affect 
levels of soot deposition, if any, and the time progression of soot deposition in a given fire. There has been no scientific 
research relating the specific patterns of soot deposition on specific smoke detectors to a timeline of sounding in a given 
fire under given fire development conditions. Since no such formula exists, an analysis of these factors is speculative 
based on unknown conditions of a given fire; therefore, no conclusions can be reached based on analysis of soot 
deposition patterns as to how long a smoke detector sounded and/or when a smoke detector sounded in a given fire. 

The language of the proposed additions to NFPA 921 with respect to soot deposition leave the incorrect impression to 
those not skilled in this specific art that the mere presence of accumulated soot on the outside, inside, or on the horn 
area of a smoke alarm is an indication that the alarm worked as designed, and is intended, and provided a timely 
warning, etc. None of these conclusions can be scientifically reached. An investigator seeing soot deposition patterns on 
a smoke detector following a given fire can only conclude that it is possible that the smoke alarm sounded, with an 
unknown probability, in one or more fires, not necessarily the subject fire under investigation. Once again, the 
investigator can conclude nothing as to when the smoke alarm sounded in the fire or the duration of it sounding in the 
fire, early or late. It should be noted that the design of certain smoke alarm horns allow for the partial failure of the horn 
resulting in vibration at a low sound level (non resonant condition) without the required volume to awaken residents. 
Soot deposition patterns could theoretically form around the horn even though the alarm sound level is far too low to be 
effective. This failure mode of smoke alarms has not been adequately addressed in the proposed method. 

Unless the proposed language of soot deposition analysis is highly qualified in this document, many investigators 
attempting to use this section of NFPA 921 will reach erroneous or misleading conclusions and/or will not understand, 
the limits of the methodology with respect to conclusions in their specific fire investigation. 
In conclusion, soot deposition analysis of smoke alarms is not yet broadly proven nor its limitations fully established by 

broad experimentation and repetition of experiments by a significant number of independent researchers and 
practitioners. Without respect to the issue of overall validity, the uncertainties of specific conclusions that can be 
reached by fife investigators make the technique of little practical use and frequently misleading as to its support for 
findings in any specific fife investigation. 

Even if this technique ultimately is proven reliable, which will require much greater definition of error rates and 
extensive independent testing under carefully designed protocols, it should not be included in this document at this time 
because it remains a hypothesis that does not yet meet the requirements of the scientific method to be elevated to a , 
theory. To include the method at this stage will violate basic principles of the scientific method. 

While it is my preference that the proposed analytical method of soot deposition analysis be struck and not included in 
this revision of NFPA 921, the newness of this proposed technique and the lack of broad, independent testing and 
validation, coupled with the technical limitations and unknown error rates, demand that the technique be at least 
qualified significantly with adequate warnings as to the limitations of the technique if it is to be used by fife investigators. 
Flence, I have proposed 6.2.10.3.4 and 6.2.10.3.5 to provide clarity as to the limitations of the technique under the best 
of conditions. 

My qualifications to offer these opinions as to the scientific validity of the proposed hypothesis (alleged theory) include 
35 years of scientific research and experimentation. I am a Regents Professor and Distinguished Professor of the Texas 
A&M University System. I am a fellow of five societies, hold the Bovay Chair at Texas A&M, and am a member of The 
National Academy of Engineering. I teach the scientific method and its application to electrical design engineers. 
Committee Meeting Action: Reject 
Committee Statement: The use of acoustic soot agglomeration for the determination of smoke detector activation is 
supported in the scientific literature, as referenced in the original proposal. 
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