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APPENDIX B:  RESPONSES FROM MACS PARTICIPANTS 

 
Respondents A B C D E F G H I J K L M N O P Q R S T U AVE 

                       

Questions                       

1.  Detection 9 3 9 9 2 10 7 9 9 7 7 7 8 6 8 8 9 8 8 8 5 7.4 

        NWS 8 8 6 6 2 7 4 7 9 9 7 8 6 2 5 5 3 9 8 6 7 6 

        HMS 9 NA 7 9 NA 6 5 7 NA 9 7 6 6 5 NA 5 8 8 4 9 7 6.5 

        GAUGE 9 4 9 9 NA 9 6 10 9 6 6 8 8 6 NA 8 7 9 6 9 6 7.2 

        DIAD 9 NA 9 NA NA 8 7 NA 9 NA NA NA 8 6 5 8 7 9 NA 9 8 7.3 

2.  NOTIFICATION 10 5 7 10 2 9 8 10 NA 8 7 7 8 4 8 10 9 9 6 8 5 7.1 

3.  NOTIFY PUBLIC 9 4 8 10 2 8 6 8 8 4 8 7 7 4 3 10 9 9 6 8 5 6.5 

4.  PUBLIC RESPONSE 3 2 6 1 4 5 4 5 6 5 4 5 5 3 2 7 4 7 3 3 3 4 

5.  YOUR RESPONSE 10 6 NA 10 8 9 7 10 9 9 9 9 8 6 9 9 10 9 7 5 3 7.7 

6.  STAFF RESPONSE NA 6 10 8 8 9 8 10 9 9 9 9 8 2 9 10 8 9 5 5 6 7.5 

7.  COMMUNICATION 8 3 10 9 BL 7 9 10 7 8 6 7 7 4 7 BL 9 9 5 7 6 6.9 
Individual surveys are listed under each letter; thus “A” is one response.   
Averages do not include “NA’s” or “BL’s” (BL was a response left blank) 
 
Comments to question 1:  “confidence in the existing flash flood detection and early 
notification system as a whole.” 

? ? The National Weather Service has generally been proactive in issuing warnings, but 
sometimes they lack the technology/capability to predict/detect sudden onset local impacts, 
and/or to interpret possible local phenomena such as isolated area flash flooding, tornadoes, 
etc.  In 1997 NWS was unable to detect a small tornado that occurred in Boulder County 
causing minor damage, and by the time they became aware of it's existence, the event had 
already subsided. Only people visibly spotting the funnel cloud and calling 9-1-1 were 
responsible for initiating a warning. Stream gauges and the DIAD system offer somewhat 
better analysis provided the storm cell is affecting those tributaries that are monitored.  The 
Fort Collins flood of 1997 did not have any technological detection or warning since it 
occurred right over the city and not from stream tributaries in the foothills. 

? ? A private meteorologist is a good way to stay on top of local developments regarding 
weather. The NWS, in my experience, does not have the manpower or systems in place to 
keep track of local weather and its impacts on the Boulder Valley. And I know that, apart from 
severe storm notification for the plains, they are way behind the curve. 

? ? According the folks in Fort Collins, the Weather Service did not issue a warning for the 1997 
Fort Collins flood because the storm cell was so small that it didn't look as dangerous on the 
radar as it turned out to be in reality. I have attended the City of Boulder annual spring flood 
exercise and seen a demonstration of DIAD and have regularly viewed the data from the 
stream gage network that is monitored by UDFCD.  These data provide a more focused and 
accurate measure of rainfall in the mountains west of Boulder that will allow, in my opinion, a 
longer warning time than the city would get from the Weather Service alone. Because I 
haven't had much contact with private meteorologists for nearly 20 years, I don't have much 
more confidence in their forecasts than I do with the Weather Service.  It was my experience 
then that they simply used the forecasts from NWS, but were paying a little more attention to 
local conditions. 
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Comments to question 2:  “confidence in the system/procedure in place to 
notify you and other important people regarding flood modes.” 

? ? My confidence in the system is situational. If I'm in town, I have a relatively high level of 
confidence if I were near a phone or outside in an area where I could hear the sirens. If I 
were inside a store or driving with the radio off, it would be more difficult and time-consuming 
to reach me with a warning. If I were at home and the emergency dial-up warning system was 
able to function (assuming no lines are down, etc.), I'd feel extremely confident in receiving a 
warning. But, if I were driving home in the canyon, my radio would have to be on and tuned to 
the right station to get a warning, since radio and cell phone reception can be iffy in many 
locations. 

? ? Interpretation and dissemination of advanced threat probability information to MACS and 
CU's corollary organization, EMOG, then to local emergency communications centers has 
generally been quite reliable (especially those from the STORM and private meteorological 
services under contract to emergency management). The weakness of such systems, is 
analogous to the Fort Collins Flash flood of 1997, in that there is no technology in place for a 
"point site" flash flood which occurs right over a populated area and results in unanticipated 
buildup of water in natural terrain "reservoirs" such as roadbeds, railroad berms, 
buildings/structures, damming and diversion due to debris, etc., which then give way and 
create undetectable flash floods with no prior warning. Regrettably there is little that can be 
done to anticipate and mitigate these issues without considerable study and analysis of such 
risks.  

? ? Pager does not always work correctly and the Groupwise e-mail system has to be working to 
receive the Mode e-mail, which is not always the case. Need to have the pagers serviced by 
an on-site tech every six months and a regular maintenance schedule. 

 
Comments to question 3:  “confidence in the system/procedure in place to notify the 
public of an imminent flash flood (mode 3).” 
 

? ? There are still some gaps in siren coverage. I realize that sirens are not our only method of 
notification but there should be equitable coverage. 

? ? Dr. Mileti has suggested that in a flash flood with "worst case" scenario (e.g., minimal 
advanced warning time flash flood of Boulder Creek, at 2:00 AM, from a sudden onset 
massive storm cell, or a catastrophic dam failure) where floodwaters would reach Boulder in 
less than an hour, it is probable that the loss of life along the flood path could be quite high. 
This is probably almost unavoidable despite the best warning technology possible or even 
currently anticipated. Certainly enhanced warning systems, and extensive public education 
can mitigate these consequences, but I am not optimistic that those "in harm's way" will have 
as much survival probability as we would like to hope for. Statistically, this is the least likely 
scenario, but certainly the most deadly. The outdoor warning sirens are generally disregarded 
by the public even when they are outside. At the present time, I am not at all confident that 
people would follow the presumed directive to tune to radio or television for updated 
information when they hear warning sirens/pa announcements. I have personally witnessed 
folks blatantly ignoring the sirens during tests, and many just seem to assume that there is a 
test even during an actual emergency (e.g., Tornado warning of 1997) and don't even bother 
to check TV or radio. At night, when people are asleep, or even inside buildings, outdoor 
warning sirens and pa announcements cannot generally be heard, nor were they intended to 
be, so are only minimally effective for folks outside. Those in cars may or may not hear them 
either, so unless there is a way to activate a warning on car radios, this is another "hole" in 
the warning methodology that needs to be addressed. Even when folks are outside, echoes 
and acoustics often impair audibility of warning siren voice messages. Conversely, the 
EWE/EPN telephone fan-out warning system has been demonstrated to be considerably 



 C

more effective for those inside buildings, where phones are available. Once phone numbers 
in locations that are determined to be "in harm's way" are called by the EPN system, with a 
credible message, surveys have shown that most citizens understand that there is a credible 
threat and are less likely to "deny" and therefore ignore the threat or seek further time-
consuming confirmation before taking action. So long as wired telephone service is 
operational, this is probably the single most effective warning tool. A multi-faceted approach 
needs to be taken however, to issue the same consistent warning throughout the affected 
area via TV/cable interrupt, radio, broadcast radio/TV, low-power am radio local transmitters 
at 530 kHz, fan-out telephone warning system (EPN), etc. There are still many additional 
technological possibilities that could be implemented such as a future enhancement of EAS 
that would turn on a radio or television at night when residents are sleeping to issue a 
warning. Satellite based radio telemetry warning receivers would also be another option. All 
options need to be battery powered and otherwise redundant in the event of power failure. 
Cell phone notification is a serious concern, because the EWE/EPN system does not yet 
have the capability to alert cell phones. Moreover, it is predicted that the use of cell phones 
will become about 80% of the market share in the next five to ten years, and that wired phone 
use will remain constant or even diminish. The advent of cellular phase 2 for 9-1-1 (providing 
automatic number and location identification or ANI/ALI) is essential to the ability of 
EWE/EPN to select wireless (cellular) telephones in operation in the affected area. This also 
presumes that the wireless phone is powered up and detected by the trunking system. So 
some technology may need to be addressed that alerts wireless phones that are not powered 
up to "turn on." Currently, it is unlikely that full implementation of wireless phase 2 will be any 
sooner than three to five years or more so this is a major "deficit" in the warning system. 

 
Comments to question 4:  “confidence in the public to take protective actions when 
notified of an imminent flash flood (mode 3).” 
 
? ? I'm really not sure how people would react. I've seen people continue walking along Boulder 

Creek when a warning siren was sounded during a heavy rainstorm the day after the Fort 
Collins flood. 

 
? ? This community is very complacent and does not heed warnings. 

? ? I don't think people in general are prepared for emergencies - floods, fires, etc.  

? ? It is important to continue to educate people because most tend to not believe that they will 
be involved in a flood. 

? ? This is the area which is the greatest weakness. Community disaster education research 
shows that in areas where disasters typically are infrequent, there is less preparation and 
anticipation of a need for rapid response. Public education efforts are quite minimal in these 
areas, and for the lack of any recent history of flash flooding (more than 100 years ago), no 
one takes the threat seriously. Few know what to do and those in harm's way would have 
very little time to react and respond, especially at night when most flood deaths occur. I would 
predict that those in the flood path would be in great danger due to insufficient warning time, 
confusion as to what they should do (shelter in place or evacuate?) and the typical denial 
response which results in seeking verification/confirmation before taking action. In a flash 
flood, there is no time for these luxuries and thus lives can be lost due to delay. Moreover, 
there is the element of non-English speaking international students and visitors/aliens who do 
not understand the danger, cannot understand or interpret the warnings (which are only in 
English at the present time) even if they get them, or have no concept of how to respond 
appropriately and either take no action or inappropriate actions. Much more attention needs 
to be paid to multi-lingual public education and messaging to meet these ever-increasing 
numbers of non-English speaking populations. Involvement of those communities in the 
warning effort becomes essential.  
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Comments to question 7:  “confidence in the flow of communication from early 
notification of threat to detection to response.” 

? ? Communications will always be a problem; but I feel more confident due to our regular, 
established relationships and use of the systems in place. 

 
Comments to question 8:  “What portions of the warning plan do you have concerns 
about?” 
 
Public awareness and response issues 

? ? General public apathy and ignorance; we continue to work on the problem and just have 
to accept we will never get everyone up to speed. 

? ? The concern that I have is related to the ability to evacuate the area if needed. 

? ? The public's lack of knowledge regarding how to respond to a flood emergency and, 
ultimately, how they will respond to a flood emergency (i.e., will they seek high ground, 
will they try to get across town to be with other family members, driving or traversing 
through inundations with high flow velocities.) 

? ? Creating a level of concern and seriousness in the minds of people so they will be 
motivated to participate in drills and that learning transferred into appropriate actions at a 
time when needed.  

? ? Worried about those who are outside in areas like the city's Central Park area who may 
not know where to go, even though they hear the sirens sounding. 

? ? Concerned about the public reacting appropriately. 

? ? The public's response is largely unpredictable or measured, and especially for the 
Boulder area, there is a significant lack of awareness or concern for the probable life-
threat of a rapid-onset flash flood (or any other natural or man-made hazard) by the 
public. Little is widely disseminated by the media about threats, or public education as to 
how warnings will be issued, and what appropriate responses should be, unless and until 
there is an actual event. During the siren tests, from April through August, some media 
attention is given, but it is limited and probably needs to be augmented at a "grass-roots" 
level through other programs such as CDE/CERT. It is essential to proactively and widely 
disseminate such information in advance of such events. 

Detection issues 

? ? Streams and creeks NOT monitored. Urbanized basins are very small basins, but will 
generate short, quick, high run-off. Little detection time. 

 
Emergency service and response issues 
 

? ? Emergency access routes and coordination & communication between entities, agency 
staff and the public during an emergency situation. 

 
? ? Specific response actions need to be re-emphasized. 

 
? ? Advising the public, organizing response of emergency services. 
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Notification issues 

? ? I have concerns about being given enough notice too…  

? ? Public notice and safety/evacuation message. 

? ? There are still one or two small areas that do not have siren coverage. 

? ? I think it will be more difficult to warn those in commercial buildings and businesses, 
particularly large stores. One phone call to the store doesn't necessarily mean the 
information will be adequately communicated to customers and employees.  

? ? Pager messages have not been communicated in a timely manner. 2. Pager messages 
are hit and miss 3. Pager messages are not specific and simple (do not always state 
mode, so not state specific location information, rarely provide updates or cancellations) 
4. E-mail communication about mode and mode updates or cancellations erratic. 5. City 
Phone HOTLINE usually not updated. 

? ? The current EWE/EPN system relies on a "calling partner" that is located in another state. 
Thus the system depends on access to long distance lines into local central offices. 
Generally these are reliable, but in the event of a widespread emergency or multiple 
initiations of warnings in multiple areas, delays in delivering warnings could be 
experienced. Technological breakdowns could also affect reliability. A more localized or 
otherwise redundant fan-out calling system might offer greater reliability. PBX (private 
business telephone exchange) systems such as the University of Colorado are also 
limited on the number of inbound trunks available to receive calls from the EWE/EPN 
system. Only 300 inbound trunks can receive calls at a given time, so a high-speed 
notification to affected telephone numbers could be "choked" down from a delivery rate of 
2000 per minute to only about 300 per minute. This also competes for lines that are 
already in use, so during an ordinary business day, if 30% of the lines are in use while a 
warning is activated, then only about 200 inbound lines would be available for warning 
purposes. Some method needs to be devised to override or bypass this limitation to 
permit a larger volume of warning calls to be delivered in a finite time period. 

? ? General lack of sufficient redundancy in technological systems. Most of our warning 
methodology is entirely dependent on technology. Yet, if there is a catastrophic failure of 
any of a series of components, one or more of the warning systems could be significantly 
impaired or rendered useless (e.g., a failure due to flooding or cable interruption of a 
major telephone switching center could effectively render the EWE/EPN System useless 
for the affected area). Similarly, failures of various public safety radio communications 
systems/networks could also be compromised by a natural or man-made hazard, thus 
having fully redundant/stand-alone backup systems in place should be critically 
addressed at all levels to ensure appropriate fail-safes are available. Power failure is a 
pivotal concern in that all of the technology relies on uninterrupted delivery of power to 
various warning systems, and to the technology (e.g., radios, TV, phones) by which the 
public receives the warnings. Telephone service is generally independent in that most 
phones operate from power supplied by the telephone line. However, more and more 
local phones are using "cordless" phones that require AC power and will not function if 
power is cut off.  Even local telephone central offices and substations have battery power 
supplies and generators that usually will activate to maintain telephone service in the 
event of power failure, but some decentralized "hubs" of telephone service, such as PBX 
systems at the University may not have UPS (uninterruptible power supply) capability.  
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So a "top to bottom" evaluation and resultant "hardening" of such systems needs to be 
critically pursued and engineered. Then testing of such possibilities should be conducted 
before the "real thing" occurs.  

? ? Still other concerns include "overloading" of local telephone switching systems during an 
emergency which would result in a virtual shut down of normal telephone 
communications even for emergency services agencies. Most telephone systems are 
engineered to function with only about 20 % of the users actually on the system at any 
given time. If larger percentages attempt to use the system, as they most certainly will 
during a disaster, it becomes overloaded, and users do not get "dial tone" so calls do not 
go through, emergent or non-emergent. If warnings from EWE/EPN are being initiated 
during this time, they too will not be received by local residents if a system overload is 
already in effect at the local central office. There is no priority "override" currently in place 
with this technology that supercedes local calls already in progress, or if a central office 
switch is in "overload" status. This phenomena is similarly true of cell phones, and was 
graphically experienced during the 9-11 attacks where public and public safety 
communications was largely paralyzed due to overloading and failure of critical switching 
centers adjacent to the attack site. Only those systems that had governmentally owned 
and controlled simple analog technology and redundant backup engineering, continued 
to function. Commercial services were largely inoperative. Most "digital trunked" public 
safety radio and private sector paging systems became overloaded and failed due to 
either overloading or complex technology with a lack of sufficient redundant engineering 
that anticipated such loading. The less complicated the technology, the more likely it is to 
continue to operate reliably. This is also why amateur "ham" radio support of public safety 
in emergencies becomes so important to supplant failed/overloaded normal systems. 

 
Comments to question 9:  “What suggestions do you have that could be used to make the 
warning plan more effective?” 
 
Public awareness and response issues 

? ? Continue public education / outreach, continue regular siren tests. Perhaps regenerate 
"Flood Watch" and educational materials if time / assets allow. 

? ? Ask that supervisors at organizations give focus to the program by asking for employees 
to discuss their role and knowledge about the appropriate steps to take during a flood 
event. This assumes that the supervisor is aware of their plan. As for citizens, do some 
random sampling of people on the street in various areas near the areas identified as 
having the potential for flooding. Identify areas with signage that have the potential for 
flooding and on the sign ask thought provoking questions about "What If's" that would 
give information and at the same time cause people to think about the appropriate steps 
they would want to take at the time of encountering a flood situation.  

? ? I'd work as closely with businesses in the flood area to help them know how to respond 
correctly to a major flood or other emergency. I think it would also help to hear from them 
about their concerns and let them know about how public officials will respond. 

? ? Standardized pager messages would be a help. 2. For every pager message that goes 
out, City Hall should send out a citywide e-mail 'translating' the pager message into 
simple jargon. 

? ? Community Disaster Education programs could be much more widely implemented such 
as in Seattle/King County Washington, in which Community Emergency Response 
Teams (CERT) are formed similar to "neighborhood watch" programs where "block 
captains" and teams are organized, trained, and given responsibility for their various 
neighborhoods or work places. They are thus empowered and have the credibility to go 
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"door to door" and enlist the support and involvement of the local residents. The 
preparedness aspects of these teams combines the Red Cross Community Disaster 
Education presentations with CERT training to first educate the citizens of probable 
hazards, and appropriate response techniques, and then to train them in the various 
urgently necessary skills of light duty rescue, first aid, sheltering, light duty fire 
suppression, assembling and storing family disaster supplies kits, emergency water, 
battery powered radio/TV, and most of all educating families and workers how to respond 
when normal emergency services are unavailable or overwhelmed (e.g., fire, rescue, law 
enforcement, emergency medical services, et al). Those communities that have 
implemented the combined CDE/CERT programs have had remarkable success in 
dealing with actual emergencies/disasters due to much greater empowerment and 
education of citizens than would normally occur. As Dr. Mileti has suggested, the "bottom 
line" is that if folks aren't sensitive to the risks, and don't know what to do if they are 
suddenly faced with an emergency, all the finest warning technology and plans in the 
world will not be very effective. Moreover, it has to be on-going and continuous because 
as the advertising professionals already know, a message has to be repeated at least 3 
to 10 times before some folks finally "get it." And then you have to anticipate that a 
continuous flow of new people will always be coming in that haven't previously "heard the 
message."  

Emergency service and response issues 

? ? More practical exercises. 

Notification issues 

? ? Need to have the pagers serviced by an on-site tech every six months and a regular 
maintenance schedule. 

? ? Need for additional sirens 

 
Comments to question 10: “What additional services could UDFCD provide or what 
current services could they do better?” 

? ? Host a workshop or seminar in which staff and emergency personnel can be further 
educated about a response plan. 

? ? UDFCD does a good job in the detection and hazard assessment area, but if they could 
be more pro-active and financially supportive in the warning and public education side as 
part of a coalition of Red Cross, local OEM, institutions, neighborhood watch/CDE/CERT 
programs, that would be money very well spent.  

 
Comments to question 12:  “any additional comments you may have?” 

Public awareness and response issues 

? ? The public is in a "window of opportunity" mode for increased knowledge and 
preparedness as a result of the terrorist attacks of 9-11. While natural hazards do not rise 
to the level of concern of terrorism currently, the general emphasis on homeland security 
can be used as a "springboard" to fit in preparedness for all hazards (natural and man-
made) and thus the "carpe diem" approach should be capitalized while the interest levels 
and funding possibilities remain relatively high. As threats subside, so too does interest 
and thus financial resources to support and promulgate training and information, until the 
"next" disaster when lives may be needlessly lost due to complacency and lethargy 
following previous events. No one likes to think about the possibility that they could be 
directly affected by various hazards, and again "denial" sets in which changes priorities to 
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more enjoyable pursuits. This complacency, and denial always seems to result in 
unnecessary and easily preventable tragedy for which there is no recourse. 

 

Detection issues 

? ? A private meteorologist is a good way to stay on top of local developments regarding 
weather. The NWS, in my experience, does not have the manpower or systems in place 
to keep track of local weather and its impacts on the Boulder Valley. And I know that, 
apart from severe storm notification for the plains, they are way behind the curve. 

Emergency service and response issues 

? ? I think the people who will respond to a flood in this community are very dedicated 
and will do their best. However, I think there is far too little participation by public 
works departments and land use planning officials. One land use planner from 
Boulder County told me they were still using FEMA flood maps from 1976. And, my 
experience with land use officials has been that they are far more involved with 
growth control and the color of buildings. They work very hard at enforcing Boulder's 
strict codes, but seem to lack an understanding of why they exist. Both the county 
and city Public Works departments do not devote adequate resources to planning for 
and responding to such an event, and need to do more to train their employees and 
get them involved in helping to implement emergency response to such events. Their 
heavy equipment and the personnel who can operate such machines are going to be 
desperately needed when a flood occurs, and they need to do some tabletops, etc. to 
become more aware of their role in such an event. 

? ? I know that local officials have done a great deal of preparation for a flood. I have a 
tremendous amount of faith in their abilities and their readiness to respond. They pay 
a lot of attention to the information about flood mode and act accordingly. 

? ? Boulder is lucky or I guess unlucky in how you look at it.  We are fortunate that we 
have not had to deal with a 100-year flood event, although we are in the window for 
such an event. The damage and potential human impact is huge for Boulder 
considering the vast number of people within Boulder Canyon. On the flip side, we 
have not had to try our emergency response capabilities to see where there could be 
gaps or problems. Larimer County I think has a leg up on us since they have had 
several floods to deal with and I imagine the roles of the different players has been 
well defined. 

Notification issues 
? ? Historically, there have always been pager problems during the annual drill. However, 

there is never a follow-up test to see if the problems have been corrected. Testing the 
pagers every month during flood season, the same day/time as the Siren Test, 
makes a lot of sense. 

? ? The reverse 911 system has done a lot to improve the notification element of the 
plan. That, combined with the sirens and the recently distributed Flood Protection 
Handbook produced by the Boulder County Transportation Department all add up to 
a strong, proactive education campaign and notification system. I would say that it is 
one of the best I've seen. 

 
 


