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Multiple entities unite to address floodwater capacity in northern Colorado

By Jennifer Schmidt

F lood control. It’s not something that’s exactly top 
of mind for most people until they’re faced with a 
flood, but preparing for and potentially preventing 

the damaging effects of flood waters is something that 
stormwater planners with the Boxelder Basin Regional 
Stormwater Authority take extremely seriously.

The 1,800-acre-foot East Side Stormwater Detention 
Facility in northern Colorado functions as a major flood 
control facility for the region and serves as a critical 
component of these efforts.

When the Authority was looking to update its stormwater 
plans and reduce possible damages along flood-prone 
Boxelder Creek, they turned to Ayres Associates to help 
them handle the surplus stormwater and prevent it from 
spilling into inappropriate locations – possibly damaging 
property, injuring the public, and flooding structures in its 
wake.

“The primary goal was to provide life safety and reduce 
the risk of flooding along Boxelder Creek and Cooper 
Slough,” according to Ken Sampley, Water Utilities 

Engineering Manager for the City of Fort Collins 
and past president of the Boxelder Basin Regional 
Stormwater Authority (BBRSA).

The East Side Stormwater Detention Facility, a 
primary piece of a multi-phased series of projects 
aimed at comprehensively managing stormwater in the 
massive Boxelder Creek Basin, is a larger undertaking 
than any one development company or city could’ve 
tackled on its own. A number of parties – among them, 
the City of Fort Collins, Larimer County, and the Town of 
Wellington – banded together to develop a regional flood 
mitigation master plan in the mid-2000s. Only this type 
of alliance between government or quasi-governmental 
agencies had the scope to find a workable, regional solution 
to the Boxelder floodplain issues, said Chris Pletcher of 
Ayres, who managed the project’s construction. The Town 
of Timnath joined the BBRSA as a financial partner in 2014 
to provide funding toward the remaining Authority projects.  
Timnath will benefit by the elimination of a Boxelder Creek 
overflow floodplain through its Growth Management Area.

“We’re not trying to do work that developers should be doing on 
their own. We’re trying to do things that only the government 
entities working together can accomplish in terms of these 
major floodplain projects,” Pletcher said.

At the same time, the City of Fort Collins and the Town of 
Timnath jointly designed and constructed several downstream 
Boxelder Creek projects, including the Lake Canal Siphon, 
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an overflow channel upstream of Prospect Road, large 
culverts beneath Prospect Road, and an outfall channel 
downstream of Prospect Road to the Poudre River to 
convey large flood flows.

The Boxelder Creek Stormwater Master Plan identified that 
a regionally sized detention facility was needed to reduce 
the powerful flows on Boxelder Creek. Ayres Associates 
conducted a siting study, evaluating 14 different locations 
to potentially put the flood control facility, said Andrea 
Faucett, who managed the project for Ayres through the 
design process.

“That was a lengthy process, going through the pros and 
cons of each of these locations,” Faucett said.

What also proved challenging were the monthly board 
meetings held for years, the political struggles to balance 
the goals and desires of so many separate entities, and 

the state and federal regulatory processes involved in 
designing and building a high-hazard dam. 

“FEMA uses completely different hydrologic models than 
the State Engineer’s office does; FEMA’s is based on the 
100-year storm, and the State Engineer’s is based on the 
probable maximum flood. We needed to make sure that 
this dam met both criteria,” Faucett said.

Conditions at the site itself brought additional challenges. 

“It was a very large project using on-site material to build a 
30-foot-high embankment, and the embankment needed 
to be very specifically built with certain materials and 
certain properties,” Pletcher said, explaining that doing 
so helped cut costs. “It wasn’t like we could buy those 
materials off-site and bring them to the project. We had to 
create the materials from what was available at the project 
site, so we would dig holes in one spot to get material. 

STATISTICALLY SPEAKING
What’s the difference between a 10-year, 100-year, and 1,000-year flood? We’ll break it down. A 10-year storm has a 1 

in 10 chance (10%) of occurring in any given year. Likewise, a 100-year event has a 1 in 100 chance (1%) of happening, 
and a 1,000-year flood has a 1 in 1,000 chance (0.1%) of taking place.

A probable maximum flood, also known as PMF, refers to the worst case scenario flood that could conceivably occur in a 
location, typically estimated from rainfall records and other National Oceanic and Atmospheric Association data.

SIZING IT UP
The Boxelder Creek Basin covers more 
than 265 square miles, extending from 
just north of the Wyoming border to 
the Poudre River to the south – with 
Coal Creek and Indian Creek feeding 
into Boxelder Creek near the Town of 
Wellington.

CUTTING COSTS
Throughout the course of the Boxelder Basin 

Regional Stormwater Authority projects, Ayres 
Associates worked with contractor Dietzler 
Construction on value engineering processes 
designed to reduce costs. One success story involved 
the decision to be more selective in material choices 
for the embankment. Using the best material for the 
core and a lower quality material, which is available in 
more abundance, for the outside of the embankment 
provided a significant cost savings. It also allowed the 
team to take the embankment from 4:1 slopes on the 
outside to 3:1 – therefore using less materials. The 
more technical embankment allowed the contractor 
to move less material, which saved them time 
and ultimately saved the Boxelder Basin Regional 
Stormwater Authority several hundred thousand 
dollars. 

Dietzler Construction continued to bring forth value 
engineering suggestions reaching a gross savings of 
just over $300,000, which was split equally between 
the Authority and the contractor to incentivize their 
participation in the value engineering process.

We’d process that material and place it in another spot.”  
Key to the geotechnical design and construction decisions 
were staff from Brierley Associates and Lithos Engineering 
– geotechnical engineers of record on the project.  

To complicate matters, once construction started, the team 
noticed groundwater levels coming up as a continuation of 
the catastrophic 2013 floods the state experienced, which 
slowed work down and pushed the schedule into winter 
– requiring crews to work with dirt and water in freezing 
conditions.

Through all the hiccups, the team functioned 
collaboratively and cohesively, said Kirsten Starman, 
project administrator for Pinnacle Consulting Group, 
which manages the Boxelder Basin Regional Stormwater 
Authority.

“There was a tremendous amount of mutual respect and 
trust that allowed us to get through some fairly difficult 
situations, and the project really turned out wonderfully,” 
Starman said.

She praised Pletcher, in particular, for the “open dialogue” 
they shared as well as his on-site presence, which she said 
“was critical to this job.”

“That let us really work through issues as they happened 
to keep them from becoming larger issues,” she said.

When the team encountered site conditions that hadn’t 
been planned – typical to most projects – Starman said 
Pletcher was responsive, fair, and fast-acting. 

“There was an instance in building the box culvert down 
on County Road 50 where initial borings were showing 
bedrock at 11 feet and they ended up hitting it at 4 feet 
in some places, so we were looking at a lot of unplanned 
rock excavation,” Starman said. “What I really appreciated 
about Ayres was they vetted this and every single change 
order. I did not see a change order until it was thoroughly 
vetted and negotiated with the contractor. That was 
amazing because usually I get the change order, and I have 
to beg the engineer to validate it for me.”

Stan Myers, Authority manager, said he also appreciated 
Ayres’ forward-looking approach. 

“I can think of many times through the design and 
construction process where Andrea or Chris would think 
of an issue before it came up,” Myers said. “They’d 
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P reviously the Boxelder Basin Regional Stormwater
Authority completed the $5.1 million Coal Creek 

Mitigation project, which involved irrigation ditch 
improvements for flood control and adding flood control 
storage to an existing irrigation reservoir along nearby Coal 
Creek, a tributary to Boxelder Creek, by dredging material 
from Clark Reservoir. 

As big as the $8 million East Side Stormwater Detention 
Facility was, it was actually one of three Authority projects 
completed by Ayres in the past year.
• East Side Stormwater Detention Facility – An

1,800-acre-foot stormwater detention facility
constructed on the east side of Interstate 25
adjacent to the Gray Lakes Reservoirs that includes
an earthen embankment between County Road 50
and County Road 52, an ungated 12-foot-by-8-foot
box culvert outfall, a reinforced spillway, and related
appurtenances

• Larimer Weld Canal Crossing Structure – A defined
weir on the south side of the Larimer Weld Canal
at its crossing with Boxelder Creek crossing located
approximately one mile south of the East Side
Stormwater Detention Facility that includes a lowered
canal embankment fortified with grouted riprap and
related appurtenances

• County Road 52 Improvements – The installation of
four 4-foot-by-20-foot concrete box culverts under
County Road 52, tree removal along the north side
of the roadway, grading an area within the adjacent

golf course north of County Road 52, and related 
appurtenances

The Fort Collins and Timnath joint projects completed by 
others during the same time period consisted of:
• Lake Canal Crossing of Boxelder Creek – A siphon

and associated appurtenances to transport flows in
the Lake Canal beneath Boxelder Creek just west of
Interstate 25

• Boxelder Creek Outfall and Prospect Road
Improvements – A side spill weir (split flow channel)
and flood conveyance channel on Boxelder Creek
upstream of Prospect Road along with six 12-foot-
by-4-foot concrete box culverts beneath Prospect
Road west of Interstate 25, associated utility
relocations (i.e. electric, water, wastewater, gas, and
telecommunications), roadway restoration, and a flood
conveyance channel south of Prospect Road to the
Poudre River and associated appurtenances

• Boxelder Creek at Interstate 25 – Drainageway and
channel improvements and grading adjacent to and
upstream (east) of Interstate 25 and the opening of
two existing blocked culverts beneath Interstate 25

Next up is to take the record drawings from these projects 
and bring them to Ayres for final floodplain modeling and 
mapping to show that everything has been effective. The 
Letter of Map Revision for the work is scheduled to be 
submitted for FEMA review in early 2017.

email me and say, ‘You know, I was thinking about this, 
and I’m thinking we need to make this modification,’ or 
‘Here are a couple of suggestions I’ve come up with for 
the presentation we’re going to make that I think would 
help clarify things for the public.’ It was proactivity and 
ownership. I felt like we were a team, working together.”

Construction of the 30-foot-tall East Side Stormwater 
Detention Facility was completed in July, with the dam 
standing ready to hold back flood waters from the 
Boxelder Creek basin as intended and achieving the 
original intent of the Boxelder stormwater master plan.

“All in all, the project got finished in a manner that the 
Authority board was pleased with,” he said.

Starman agreed.

“I think it turned out wonderfully,” Starman said. “It was 
one of the most interesting and rewarding projects I’ve 
worked on mainly because of the team aspect. There was 
a lot of camaraderie, and we kind of linked arms and got 
it done. I wish that all of my projects had the same kind of 
teamwork emphasis.” 

Here is a quick glimpse into projects in the works 
across the country. Watch for more on them in our blog 
(AyresAssociates.com/blog/) and in future TRENDS issues.

SERVING AFTER THE STORM
After an 11-year respite from major storms, Hurricane 
Matthew wreaked havoc in October as it skirted the Atlantic 
coast of Florida, Georgia, and the Carolinas. Even though final 
damage totals will be in the billions, it could’ve been worse 
for Florida if the storm had shifted a few miles inland.

As part of the state's 
post-storm response, 
Ayres Associates 
provided damage 
assessments on roads, 
bridges, culverts, and 
ancillary highway 
structures for the 
Florida Department of 
Transportation (FDOT) 

from Brevard County to the Georgia state line. Immediately 
after the storm passed Brevard County the morning of 
October 7, crews from outside the affected zone mobilized to 
assess infrastructure while the storm continued its daylong 
trek up the coast. Northeast Florida took the brunt of the 
storm during high tide, which is where Ayres’ inspection 
crews spent significant time.

Inspectors found significant bank erosion around bridges 
and fishing piers, including washed away portions of roads, 
guard rails suspended in mid-air, and significant channel 
scour around bridges. Ayres has held post-hurricane damage 
assessment contracts with FDOT for many years. This was the 
first time services were needed since the state’s last major 
storm, Hurricane Wilma, on October 24, 2005.

WEIGHING THE OPTIONS
Barron County, Wisconsin, was at a crossroads: What to do 
with the aging waste-to-energy facility near the town of 
Almena? Should it be decommissioned? Rebuilt? Or should 
the County look into other waste disposal alternatives?
The 30-year-old waste incinerator – one of only two 
incinerators in Wisconsin – has handled the County’s solid 
waste needs admirably for decades, but it is nearing the end 
of its life expectancy. Potential options for the future of the 

facility need to fit the County’s 
requirements and budget. 

The Barron County Solid Waste 
Board hired the team of Ayres 
and Burns & McDonnell to 
complete a feasibility study 
to provide the information 
needed to make the best 
choice for the County and its residents. 
The study involves evaluating the options for rebuild or 
possible demolition of the facility, taking into account current 
and future regulatory air standards, waste intake needs, 
and new incinerator technologies available for construction. 
The team is developing a financial model to estimate annual 
revenue streams and project costs for various operational 
scenarios over the expected 30-year life span of a rebuilt 
or new facility. Costs and other potential economic impacts 
associated with closing the facility were also considered. 

SHARED SUCCESSES
For nearly two decades – ever since the Suburban Chicago 
Municipal GIS Consortium’s inception in 1999 – Ayres 
has been developing detailed geospatial products for the 
organization’s member communities. With the aerial mapping 
group’s recent re-selection as the GISC’s mapping service 
provider, the longtime partnership continues to provide 
photogrammetric mapping, LiDAR, and orthoimagery services. 
While much of the data collected is new, a large portion of 
the efforts focuses on updating existing photogrammetric 
mapping to reflect the ever-changing landscape of the 
communities.

The GISC comprises 32 municipalities in six counties. The 
group represents communities ranging from 2 to nearly 
20 square miles, with populations of 7,000 to 60,000. The 
organization’s core objective is to acquire and collectively 
apply GIS and base mapping resources for all 
members. Because geospatial 
services are available to every 
member of the GISC, even the 
smallest communities can afford 
this data and learn how to apply 
it from the collective knowledge 
base of the GISC.

A LOOK AHEAD

BREAKING IT DOWN


