
 

 
 
 
DATE:  December 6, 2011   TIME: 11:30-1:30 pm 
 
SUBJECT: New Criteria - Trails 
  
 
Minutes 
 
Attendees: 
 

        attended 
1 SEMSWA Monica Bortolini mbortolini@semswa.org y 
2 Denver Jay Henke Jay.Henke@denvergov.org y 

3 Denver 
Saeed 
Farahmandi Saeed.Farahmandi@ci.denver.co.us y 

4 UDFCD Dave Bennetts bennetts@udfcd.org y 
5 UDFCD David Mallory dmallory@udfcd.org n 
6 UDFCD Holly Piza hpiza@udfcd.org y 
7 UDFCD Jeff Fisher jfisher@udfcd.org n 
8 UDFCD Ken MacKenzie kam@udfcd.org y 
9 UDFCD Laura Kroeger lkroeger@udfcd.org y 

10 UDFCD Bill DeGroot bdegroot@udfcd.org y 
11 UDFCD Kevin Stewart kstewart@udfcd.org y 
12 UDFCD Mike Sarmento sarmento@udfcd.org y 
11 UDFCD Rich Borchardt rborchardt@udfcd.org y 
12 UDFCD Joe Williams jwilliams@udfcd.org y 

14 
Arapahoe Parks and 
Recreation District (APRD) Doug Rockne dgr@rockne.com n 

15 
South Suburban Parks and 
Recreation District (SSPRD) Brett Collins BrettC@ssprd.org n 

16 Arapahoe County Open Space Chuck Reno creno@co.arapahoe.co.us n 
17 Aurora Open Space  Curtis Bish  cbish@auroragov.org y 
18 Muller Eng. Jim Wulliman jwulliman@mullereng.com y 
19 Lone Tree Ward Mahanke WMahanke@tstdenver.com n 
20 Denver Ted Christianson Ted.Christianson@denvergov.org y 

21 Denver 
Darren 
Mollendor  Darren.Mollendor@denvergov.org y 
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Holly proposed the following table for discussion: 
 

 

Difference in elevation 
from trail surface to 

adjacent grade (Design1) 
Minimum Edge Protection 

Trails perpendicular to 
waterway or in an 
underpass 

Up to 36 inches Detectable Warning strip2, curb rail, or curb 

up to 54 inches curb rail 

Greater than 54 inches 
Full rail3 (typically 42 inches for shared use and 54" 
for equestrian) 

Trails parallel to 
waterway and not in 
an underpass 

Up to 36 inches Detectable Warning strip2, low rail, or curb rail 

Greater than 36 inches or 
adjacent slope steeper 
than 3:14 

Full rail3 (typically 42 inches for shared use and 54" 
for equestrian) 

1 Values provided assume that differences in elevation following construction may potentially increase in 
some areas by up to 10 to 15% due to stream degradation.   

2 Detectable Warning Strip per ADAAG 4.29.2 (truncated dome) 

3 Span 100-year floodplain (preferred) or model flooding effects with rail fully clogged. 

4 Adjacent slope refers to slope adjacent to the 2-foot bench. 
 
The need for sketches consistent with the table was discussed.  A plan view sketch should detail 
the widened section of a low flow crossing (compared to the approaching trail) and placement of 
edge treatment. 
 
Use of “Detectable Warning Stripes” (DWS) (as defined by ADA) 
There was some resistance to using this specific treatment for edge protection.  Arguments for 
using DWS include it being a global standard.  Arguments against using it include maintenance 
issues with separation of the material from the trail.  UDFCD will evaluate various existing 
details from communities and propose a standard that could serve as a standard within the district 
boundary and surrounding areas.  Attendees to send Holly any details you’re currently using. 
 
Use of Curb 
Concerns for this include nuisance drainage issues.  Many curbs have been removed from Cherry 
Creek.  No one in the group voiced strong interest in keeping this as an option. 
 
Use of Rails 



UDFCD will add discussion on snow removal. 
 
Elevation Differences (Trails perpendicular to waterway or in an underpass) 
There was a good amount of discussion on the specific differences listed for low flow crossings 
and underpasses.  No other numbers were proposed by the group but the 54-inch limit seamed 
restrictive to some.  Rich mentioned a 7-foot elevation difference (trail/channel invert) on Piney 
Creek.  Suggestions were made for alternative treatments such as DWS and curb rail for drops up 
to 54 inches.  DWS or curb rail was also suggested.  Everyone generally agreed with expanding 
the trail width when providing some kind of edge protection and there was discussion regarding 
a relationship between the width of the edge and the allowable height differential. 
 
Ted C. asked about the OSHA elevation difference for requiring a lanyard.  OSHA has 
requirements where the fall potential is 6 feet or more.  See the below link for more information: 
http://www.osha.gov/doc/outreachtraining/htmlfiles/subpartm.html 
 
The basis for the 36” criteria is regarding consistency with current UDFCD criteria regarding 
maximum height of a vertical drop. 
 
Draft criteria currently states that the difference between channel invert and top of trail must be 
at least 2 feet.  Saeed thought this should be 2’ above the estimated base flow elevation and 
others agreed.  The group also discussed that this was difficult to estimate and may be restrictive 
as far as the rail recommendations are concerned. 
 
Spanning the Floodplain 
UDFCD will add discussion on the benefits of providing freeboard and note that communities 
may have freeboard requirements (between 0 and 4 feet).  This originates from FHA criteria. 
 
Elevation Differences (Trails parallel to waterway and not in an underpass) 
The group discussed multiple scenarios.  Also discussed was the acceptable slope adjacent to the 
trail (without protection).  After reviewing FHWA materials (attached), a 4:1 slope is considered 
recoverable (meaning a vehicle would be able to stop on this slope).  Nothing has been found for 
recoverable slopes for bicycles.  The table does not address edge treatment for sideslopes steeper 
than 3:1 or a safe distance for drops separated from the trail.  UDFCD will include 
recommendations in the next draft.    
 
Egress for walled channels: 
The most important points for egress are upstream and downstream of each crossing. This is 
based on concern for people taking shelter in crossings during rain and hail and not being able to 
see water rising.  Rich discussed the benefit of designing the crossing such that it starts to enter 
the trail at the downstream end due to backwater rather than filling from the upstream end.  The 
group discussed that it may not be appropriate to put a hard number to this because it’s so site 
specific.  When only one side of a channel is walled (e.g. Lakewood Gulch) the trail should be 
on the opposite side.  Saeed will research swift-water rescue history in Denver to confirm 
that this is where most rescues take place. 
 
No new trails should be built in a walled channel section.   
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Other items discussed: 
 
Monica voiced the need for discussion on floodplain impacts including when a CLOMR is 
needed and what should be included in the hydraulic model.  This will be covered in the Flood 
Risk Management and Floodproofing chapter. 
 
UDFCD will note that all structures in the floodplain need to be part of the proposed hydraulic 
model and be constructed to sustain forces associated with the 100-year flood event.  This 
includes low-flow crossings, bridges, boardwalks, low water crossings, pedestrian crossings, 
equestrian crossings, golf cart bridges, and any other structure crossing the waterway with the 
exception of temporary construction crossings. 
 
Maximum Culvert Length: 
 
Everyone agreed that a maximum length of 300 feet was too long.  Lengths of 150 and 200 were 
discussed.  Ken proposed a length to width ratio where longer culverts required wider sections.  
Bill D. does not think that trails in culverts should be allowed. 
 
When culverts are made shorter by making them perpendicular with the road, the 90 degree 
bends that are created can also cause safety problems. 
 
 


