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2013 Colorado Front Range Floods

The 2013 Front Range Flood occurred from September 9 
to September 15, 2013.

The heavy rain caused catastrophic damage over nearly 
200 miles, affecting 17 counties.

The Colorado Emergency Watershed Protection (EWP) 
Program was created to fund the implementation of 
emergency recovery measures to address hazards to life 
and property for flood-affected areas.



2013 Colorado Front Range Floods

Phase 2 of the program is funded and administered by the 
USDA Natural Resources Conservation Service (NRCS) and 
managed by the Colorado Water Conservation Board 
(CWCB) with a budget of $63.2 million and a project time-
period from Spring 2016 to Spring 2018.

To provide the necessary plant materials for revegetation, 
a portion of this funding is being used to create an 
ecotypic revegetation program. 



Ecotypic Plant Materials

Ecotypic: local native, site-specific ecotype.

Ecotype: a genetically distinct geographic variety, 

population, or race within a species which is adapted to 

specific environmental conditions.

Native:  a species that occurs naturally in a particular site 

as determined by living (biotic) and non-living (abiotic) 

factors and was not introduced by human activities.
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Ecotypic Plant Materials

 Ecotypic plant materials are important because these plants:

Have improved site adaptability;

 Improve water conservation;

Are less likely to become invasive;

Co-evolved with local site conditions such as hydrology and biophysiology, 
therefore tend to have greater resiliency to stress;

Tend to be more aesthetically aligned (display sense of place);

May be required by law, policy, or covenant;

Tend to impart long-term improved economics through reduced maintenance 
and irrigation costs.



Restoration Requirements

Extremely short project period: 24 months total.

Plant materials required for approximately 74 projects.

Necessary plant materials include seed, cuttings, and 
container stock.

Cuttings and container stock were increased from ecotypic 
sources.

Collection from within watershed sources prioritized.



Restoration Requirements

Due to the lengthy increase period required (circa 5 to 7 years), 
ecotypic seed could not be increased in the necessary amounts.

As such, seed was obtained from local providers with its genetic 
source of origin being as close to the project as possible.

All included species were confirmed on both county and site-
specific level as occurring in a given watershed.

Occurrence confirmed by (1) floristic review; (2) onsite confirmation; 
(3) Colorado DNR CWCB restoration matrix; (4) peer review.



Restoration Requirements

 Species were grouped by hydrologic and elevational preference.

 For the purposes of restoration design, a total of five distinct ecological zones 
were recognized:

 Zone 1: Wetland (0 - 1 ft above low-flow water surface, 70 – 100% wet annually);

 Zone 2: Riparian (1 - 3 ft above low-flow water surface, bankful, 40 – 70% wet 
annually);

 Zone 3: Transitional (2 – 4 ft above low-flow water surface; 100 yr flood elevational 
40% wet annually to bankful height);

 Zone 4: Upland (4+ ft above low-flow water surface);

 Zone 5: Overbank or swale.









Plant Materials Harvest

 Required pre-identification of collection areas to determine population 
size, species richness, accessibility, and timing.

 All plant materials were harvested under permit. 

Permitting requires time, therefore begin early;

Agencies have variable response to permitting requests;

State lands were primary source of material, with private lands and federal 
lands providing a reduced number of materials.

 Crews were primarily organized through the Colorado State Forest 
Service, with support provided through Watershed Coalitions, 
Volunteer Groups; and Great Ecology.
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Plant Materials Harvest

All harvest was carried out in a sustainable manner:

No more than 15% of the available propagules (seed or 

cuttings) were collected from a given area.

No more than 30% of the available propagules were 

collected from a given plant.

All collection areas were chosen based on their ecological 

ability to withstand to collection (ecological resiliency).
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Plant Materials Harvest

 Seed for container production was primarily harvested during 2016.

 Cuttings primarily harvested during 2017 to help ensure viability.

 The majority of the collected seed, plants, and cuttings were 
maintained through CSFS.

Harvested seed was cleaned, tested for purity and germinability, then 
subjected to pretreatment (scarification) to break dormancy.

Most native seed from temperate regions has dormancy requirements.

Dormancy helps assist native populations to not ‘over-invest’ their genetic 
materials all at once to minimize exposure to uncertain and/or rapidly 
changing environmental conditions.



Plant Materials Harvest

Seed purity is huge as even a small percentage of non-target 
material can result in long-term failure and/or requirement for 
costly cultural practices.

e.g. Grand Teton National Park – Carex feta

Seed needs to periodically be re-tested to note changes in 
germinability over time.

Most woody species have 10 yrs or so of longevity; most grasses have 
3 to 5 yrs; forbs vary greatly by species.

Tetrazolium (Tz) testing can be used in place of germination tests to 
provide short turnaround information on seed viability.



Plant Materials Harvest

Production of native plants from seed requires time.

Pretreatment can take from 0 to 120+ days. Some species up to 
multiple years and requiring specialized conditions (e.g. fumation, 
scarification, etc.)

Once pretreatment has completed, growth period requirements vary by 
species and container size.

Graminoids in 10 ci, 12 – 14 weeks;

Forbs in 10 ci 14 – 16 weeks;

Woody plants in D40s: 24 weeks;

Woody plants in D60s: 36 weeks.



Plant Materials Harvest

As such, project revegetation planning needed to work proactively 
backwards from necessary plant numbers and project timeframes.

Additionally, requisite species numbers were very susceptible to 
change through design alterations or altering project timing.

Changes in area or treatment affected hydrologic zone and bank height.

Changes due to funding or politics to delay projects by months, strongly 
impacting readiness and plant materials allocation.



Plant Materials Harvest

The harvest of woody cuttings proved challenging due to:

Availability of certain species due to out-competition by 
introduced species (e.g. Salix fragilis) and/or insufficient 
numbers to provide sustainable collection;

Existence of monocultures (e.g. Salix exigua) in many potential 
harvest areas;

Lack of available collection personnel with proper training for 
species ID; and

Permitting challenges.
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Plant Materials Storage

Most seed was stored professionally off-site, therefore 
long-term storage was largely a non-issue.

Most cuttings were site-collected then transported to CSFS 
for storage in their cold-storage facility.

To be viable, cuttings should be harvested during 
dormancy periods (approximately November to April).

Maximum storage period is normally 60 days; under 45 
days being preferred.



Plant Materials Storage

Due to the short timeframe for EWP and the variable 

timing of project implementation, many harvested 

cuttings required much longer storage periods.

In some cases, over 100 days of storage was required.

Required viability testing through examination. Verification 

of living tissue through a combination of bending, testing, 

and scratching proved invaluable.
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Implementation

 All and all, given the limitations of time, budget, and labor, EWP 
implementation has been a huge success thus far.

 In total, the approximately 74 projects incorporates 41 miles of riparian 
restoration and includes approximately 218 acres across 14 
watersheds and five counties. 

 A total of 70 species are included.  66% woody; 6% herbaceous; 29% 
graminoid (grasses and grasslikes).

 A total of 60,588 cuttings; 143,090 large containers (D40/D60); and 
83,290 plugs are projected to be utilized by spring of 2018.

 Approximately 986 lbs of native seed is projected to be seeded by 
spring of 2018.
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Implementation

 The greatest challenges to date have been:

Timing and budget (always too tight and never enough);

 Irrigation (plants like water);

Noxious and/or invasive species (limited budgets for control; water nexus);

Availability for some key species and need for cultural studies to improve 
production capabilities;

Availability of trained installation crews with consistent attention to planting 
detail;

Long-term monitoring and its funding.
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